‘Mational Imgation Systams .

NAME OF ToTaL %%, OF RGEREGATE
sysiy SERVICE . SHALLGW  PUMP SERVICE \
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Chapter 8 Qutiine of the Project
3 1 Oblectives

The irrigation project under the Western Barrios Impounding Irrigation
Project alms to realize alleviation of poverty and promotion of soclal equity
through the ﬁiiprev'emeht of agrieuiturai infrastructures, which are also the
purposes in the Mediutn-Term Natlonal De’veiopriient Plan and the Medium-Term
Central Luzon Reglon Development Plan In the project area, paddy production has
remained at a low leve! because of a lack of water sources, inadequate irrigation
systems and uneven distribution of ramfall in the rainfed paddy fields before the
said system was completed. Since 1981 the Government of the Philippines
aggressively ‘encouraged the implementation of the Small Water Impounding
Management Project (SWiM) all over the country as an important national project.
The Western Barrios Impounding Irrigation System is expected to contribute
considerably to increasing agiicuitural productivity and uplifting the living

standards of rural areas, and to eventua]ly direct the activation of rural economy
and the prosperity of rura] society asa pilot project of the said SWIM Project

The cropping plan of the System is composed of rice cropping in the wet |
season and upiand cropping in the dry season. Thus. the achievement of the System
is. realized With use of dam storage water, however, damages to the said dams and
irrigation i’acilities caused by the ashfal]s could completely obstruct the objectives
of the System Whereas prevention of the ash deposition in the reservoirs, by
taking appropriate ‘eountermeasures to ensure the intake functien and maintain
the dam storage capacily is substantially necessary to sustain the objectives of the
System. o ' ' )

3.2 Study and Examination of the Request
~ The proposed project aims to devise proper countermeasures to maintain the
dam storage capacity and to prevent malfunction of certain intake facilities caused

by the inflow of the ash into the reservoir's. Proposed facilities are categorized

according to construction purpose, as listed below:
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Table 3.1 . Proposed Facllities .

Items Balnges dam/Pangasan dam

Intake funclion Installation of intake gates
Installation of sand scouring valves

Storsige capaelty ' Construction of structures to
- T : prevent: ash: from ﬂowing into
_reservolrs _

Dredging of ash deposition in dam
storage area

Installation of intake gates and outlet valves is lnevitable to secure not only 4
dam intake functlon but to control dam water Ievels for maintenance of the dam
embankment itself, Construction of the stmctures to prevent ash from flowing mto _
the reservoirs, dredgmg ef ash deposltiou in the dam storage areas ami vegetatton in ' 7
the watersheds of the reservoirs are mostly necessary to secure the dam storage o
capacity, which directly influence the level of agrlﬂultural productivity in the'

project area.

In order to formulate the pmject components. it Is irnportant tc preciseiy
evaluate the effectiveness induced by the construction of each component and the
damages to the dam storage eapacity and dam mtake facilities caused by the ash_
deposltien in the TESeIvoirs on the supposition that no eeuntenneasure is applied

Ash distribution in the reservoir and its watershed _is'expeeted as:’sheu-m in
Table 3.2 and Fig. 3.1 {0 3.4.
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_ Balnges Dam i
(1) Original Plan ,
|
. A Effective Storage Capacity |
Total Sterage Capacity 1,470,000 cu. .
1,820.0{“} cu.‘m = .. Yowssa pumEimaoesno OEDdRdasadasne.
Design Scdiment Capacity
{350,000 cu.m 100 year capacity)
(2) Ash Distribution in presence(April 1992) ¢

Remaining Ash on the Hiﬂside(l,zoﬁ.OOﬂ ci.m) Ash Deposit in Reservoir

{150,000 cu,m)
A P

Ash Deposit in River Chiannel
(450,000 cu.m) ‘ L \ .
P N -ﬂ 7 : C

‘ I

K Silt in Reservoir

(50,000 cu.m)
(3)Ash Distribution in the end of wet season, 1992 : i
Remaining Ash on the Hillside(1,000,000 cu.m) Ash Deposit in Reservoir
; ) S (350,000 cu.m)

Ash Deposit in River Channel
(440,000 cu.m) :

Silt in Reservoir

. (60,000 cu.m})
{4)Proposed Couniermeasures - -
B N Inclined Intake Conduit
Ash Accumulation by Protection Works and ouilet valve
200,000 cu.m \_ -
bt < a2 Dredging 80,000 cu.m

Sili scoured
(60,000 cu.m)

Ash Deposit in River Channel
(440,000 cum) -

Ash Deposit in Reservoir
(270,000 cu.m)

(5)Ash Distribution after 5 years (in case no countermeasures achieved) ¢

Remaining Ash on the Bitlside{800,000 cu.m)

T —

( Grain size: Sand 0074 num, over

silt 0.005-0.074mm | S = e -
; s o i Ash accumulation in Reservoir
) 1,050,000 cu.m

Fig.3.1 Ash Distribution in Bainges Reservoir / Watershed
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Pangasan Dam. - - *

(1) Griginal Plan
_— = g
Eftestive Storage Capaclty : :
. 980,000 cum . ’
Total Storage Cupacity ~ Y===we--=soornmenscsnusnosnuencs
1,140.000 cum . t -n ? X
-~ - Design Sediment Capacity
(160,000 cu.m 100 year capacity)
(2) Ash Distribution in presence(April 1892) o é

ini h on the Hillside(320,000 cu. . -
Remaining Ash on the Hi 1d§( 0,000 cu.m} Ash Deposit in Reservoir

-+ (100,000 cu.m) :

Ash Deposit in River Channel

(70,000 cu.m)
ks’ﬂtinilescrvoir
(20,000 cu.ny}
{3)Ash Distribution in the end of wet season, 1992 .~ é .‘

Remaining Ash on the Hillsid_e(?S0,0ﬂﬂ cumy

: h Deposit in Reservoir
(170,000 cu.m) %

..............

Ash Deposit in River Channel
(10,000 cu.m}

(20,000 cu.m)
{(4)Proposed Countermeasures T
Inclined Intake Conduit .

Ash Accumulalmn by Protecnan Works . - and outlet valye
50,000 cu.m \

=] * Dredging 50,000 cu.m’

- Silt scoured
(20,000 cu.m)

Ash Deposit in River Chmmel
{70,000 cu.m)

Ash .Dep:.)sit in Reservoir
© (120,000 cu.m)

(5)Ash Distribution after 5 years (in case ho countermeasures achi_eved) ‘;

Remaining Ash on the Hillside(200,000 cu.m)

——

Grain size: Sand ~ 0.074 mm over 2
Silt 0.005-0.074 mn _ :
: Ash accurmulation in Reservoir -
310,000 cu.m

Fig. 3.2  Ash Distribution in Pangasan Reservoir / Watershed
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‘Table 3.2 Ash Distribution in Reservoir and Watershed

(unit: '000 cu.m)

Balnges dam Pangasan dam
April 1992
Ash deposit on hillside 1,200 320
Ash deposit In rivers/tributaries 450 70
Ash accumulation in reservolr - 150 100
:(:san.d:} |
Ash accumulation in reservoir ' 50 20
(sllt clay} '
After wet season in 1992
Ash deposit on hillside 1,000 | 250
Ash deposit in rivers/tributaries 440 70
Ash accumulation In réservolr 350 | 176
isand)
Ash accumulation in reservolr | 60 20
{silt, c}ay)
After 5 years (1997)
A'sh.:éccumulation in resewoﬁ 1,080 350
(san_d} _
(reduction rate of dam capacity) 58 % 31%

The amount of ash that flowed into the reservoirs occupied at least 60 % of
total design sediment i:apacity in the Balnges reservoir and 80 .% of that in the
Pangasan reservoir in April 1992 and it is expected that the amount of ash will
fully occupy the design scdimcnt capacity by the end of the wet season in 1992. It is
i‘urthemore presumed that the amount of ash will largely exceed the design
sediment volume and will occupj?'afouﬁd 68 % of the total dam storage capacity in
the Balnges reserveir and 31 % of thai in the Pangasan reservoir as shown in Table
3.2 and as {llustrated in Fig, 3.1, 3. 2. If the aforesald situation cccurs, inflow of the
ash into the reservoirs will result in a decrease in eerctive dam storage capaclty and -
then inevitably cause a reduction of the uﬂgable areas of both dams, Reduction is
estirmated at around 50 % reduction for the total irrigated area of 350 ha in the
Balnges reservoir for five years, and 15 9% for the total irrigated area of 200 ha in the
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Pangasan ressrvoir for three to ﬁ}ur years. Furthermore, the said ash depositlon
around the dam em‘bamtment will clog the intake and cause malfunction of the
intake facilities. It also involves the dam embankment stability to be in an unsafe

conditton due to the dam water level bcing uncontrellablc

As mentioned above, installation of intakc gates and outlet valves are
' particularly necessary to ensure the intake and discharge functions of the dams

While, vegetation is able fo mltigate cutflow of ss}i remaining on the hiliside
in the watersheds of the reserveirs. The vegetation works and dredging of the ash
that previously flowed into the reservoirs are also rccommended to secure the

storage capacity of both reservoirs,
3.3 Project Description
3.3.1 Executing Agency and Operation Structure

The NIA is responsible for the execution of the construction and' 'cpci'atlon
and matntenance of the Project. The NIA has estab]ished the project omce m the
project site, and the office has undertaken the management of the System since the
dams and irrigation facilitics have turned over to the NIA, The organization chart
of the NIA and the project office are fllustrated in Fig. 3 5. The pcrsonnel necessary
in the project office are shown below:

Table 3.3 Personnel Necessary in thc'Perect'Oﬁ‘!ce

Construction stage No. __Operation and management  No.

(V1A Central Office) .
Project Manager 1 |
Financial support 1 T

mIARegional Office) _ _(NIARpgions_l Office}
Technical support 1 T Techn_icai Su@crt ‘ 1

(NIA Provinelal Office) ~  (NIA Provincial Office)
Agglcultural scﬁemc’ 1 S Agﬁcultuf_al schefne 1

(rofect Office) -~ (PojectOfficd .
Chief Engincer 1 - Chief Engineer ~ . 1 e
Dam operation 4. Damoperation . . 4
Assistant . 4 Assistant 4

24—



Irrigators’ Associations

gation Canals, Appurtenent Siructures;

Institutional Development Section -

(Coordinator of WBIIP Service Area)

NIA Provincial Irrigation Office

and-Maintenance Roads

Maintenance for

istrator

S X \\ s
3 SRR SN
e \\§:§§‘x R B

A

Regional Director

NIA Board of Directors

=

'NIA Regional Office (Region III).

Impounding Irrigation System

O&M Office
Superiniendent

AITIOS

Westemn B

_25-

Fig. 3.5 Operation and Maintehance Organization Chart of WBIl System



83.3.2 Location and Condition of Project Site

‘The project sites are located at the right stde bank of the Bulsa river and the
dam watersheds of both rescrvoirs consist of mountainous area ranging from
around 90 to 760 m in elevation Features of the reservoir watersheds and

heneficial areas are shown below:

Table 3.4 Features of the Dam Watershed

Balnges dam ~ Pangasan dam
Watershed area (si:l.k:m] 27.9 . | 10.8
Range of clevation of 94-764 1265-639
watershed (EL. m) '
Beneficial area (ha) - - 360 o200

The barangays related to the Project are Morlones {Balnges dam) and San -
Pedro citio, Iha (Pangasan dam); and have a pop'ulation of 1,150 and 490 persons,
respectively. Almost all of the inhabitants earn & 1iving from . agﬁculture
Electricity, potable water and tele- communication are not available in the project
area. Income from rice production and bamboo craﬂ for construction use is
principally appropriated for daily necessities An elementary schoeol is constructed '
in each barangay. - C :

33.3 Basic Plan of Projected Facilities
The volume of ashfalls and ash deposition in the dam storage areas and

watersheds was estimated in different locations as follows (réfer to Fig. 3.1, 3.2
(2)/(5): '

Table 3.5 Ash Distribution _(Balnges dam) __ (unit: '000 cu.m)

after wet séason after five (5) years

: . in 1992 7 n1een D
Deposit on hiliside - : 1000 . L 800
Deposit in river channel _ ' 40 - : .. o
Deposit in dam storage area = 350 B 950
(sand) Ch : | . _ . .
Deposit in dam stbrégéai'ea S e . s 100

{silt, clay)

(*1: in case no countermeasure achieved)
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Table 3.6 _Ash Distribution (Pangasan dam)  (unit: ‘000 cu.m)

after wet season  after five (5) years

e . in199 .. (in 1997 OB
Deposit on hﬂlside . . 250 ' 200
- Deposit i river channel 70 : -
Deposit in dam storage area 170 280
(sand)
Deposit in dam storage area : 20 30
{silt, clay)

(*1: in case no couniermmeasure achieved)

As shown in the tables above and in Fig, 3.1, 3.2, the ash deposition volume
of 1.05 million cu.m in the Balnge's'r'es'ervair. which is equivalent to 58 % of the
total storage capacity and 0.31 million cu.m in the Pangasan reservoir, which is
equivalent to 31 % of that, will conseguently flow into the reservolr for five years
without any countermeasures taken. ‘The said ash deposition in the reservoir will
result in the decrease of effective storage capacity and in the blockade of the inlet of
dam facilities which functionally results in the intake function being disordered
and the dam water level being uncontrollable, |

‘The following are concluded for design of the proposed facilities,
(1) Intake facilities -

- The installation of intake gates at the different elevations including
one at a low water level is proposed in consideration of the ash deposition
volume of 270,000 cu.m in the Balnges reservoir (see Fig. 3.1 {4)) and 120,000
cu.m in the Pangasan reservoir (see Fig. 3.2 (4)lwhich remains in the
reservolr area even after the dredging of ash deposition, and also the
sediment yield produced in the watershed not being captured by the
structures which prevent the ash from fiowing into the reservelr. Each gate
can be separately oberated and has.complete water tightness. The elevations
of ,thé gates are relatively determined by the depth of the dam water and
sediment capacity at the gate ¢levations. ' o
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{2) Ouilet works

The outlet valve is installed alternatively for the purpose of scouring
ash accumulated. in' the .reservoir area and thus an outlet discharge for
drawdown of dam storage water because the existing outlet facilities, outlet
valve and algo energy dissipator are not suitable for the satd purpo'se's.i Sand
scouring, using adequate water is continuously operated for three (3) to four
{4) months during the wet season to avoid ineffective drainage of the storage
water in the reservoir. Hydraulle jump type is used as an energy dissipator to
minimize the energy of discharge from the valve to avoid the ash |
accumulation in the energy dissipator; The veloeity of the canal
downstream from the energy dissipator must be settled, not allowing ash to

accurnulate in i
(3) Structures works to prevent ash from flowing into reservoirs -

It 1s expected that the additional ash volume of 640,000 cu.m. inthe -
Balnges resefvoir, and 120,000 cu.m in the ‘Pangasan reservoir will
eventually flow into the reservoirs by ﬂdods.- Meanwhile, the allowance of
the dam sediment capacity is estimated-at about 25% out of the design
sediment capacity in both of the reservolrs even after the dredgingkiof ash as
stated in next paragraph {4) is carried out to secure the dam storage capac'ity.
In this connection, the sediment capacity trapped by the structures is settled -
on the total volume of 640,_000.cu.m. in the Balnges reservoir and 120,000
cu.m in the Pangasan reservoir. The structures shall be constructed in the
river nof to reduce the dam Storage capacity. However, the structures in the
Pangasan reservoir are to be constructed at the upstream of the dam storage
area at where ash dredgmg work is plamned, because the sultable cross-
éectlonal site of the river is not found in the said reservoir watershed. -

(4) Dredging of ash

In the end of the wet season in 1992, the total volume of ash depostied
in the reservolr Is approxunaéely e_sﬁmated at about- 350,000 cu.m m"the
Balnges reservoir and 170.000 cu,.m in..the' Pangasan reservolr,” These
volumes are almost egual to the design sedimenf :capacity of the dams, ‘1 is,
therefore, necessary to dredge all of the ash depos'il;s in the reservoirs in
order to secure the original sediment capacity of 100 years. However, it
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requires at least three years of construetion period with a huge construction
cost so that the dredging volume, which is equivalent to that of a one year
construction period is appropriaied considering its urgency. Consequently,
around 80,000 cu.m and 50,000 cum. of ash shall be dredged in the
reservolrs of the Balnges and the Pangasan, respectively. These amounts are
in correspondence to.the dam sediment capacity of 20 to 25 years.

(5) Vegetation

It was observed that the vegetation is very effective in mitigating
outflow of ash -and soil erosion through the field investigation of the
watersheds of both reservoirs. In this connection, vetiver hedge plantation
is recommended especially for bare lots in both of the watersheds.
Vegetation should be applied in the total barren area of 200 ha, comprised of
around 150 ha in the watershed of the Balnges reservoir and 50 ha in that of
the Pangasan reservoir. It can reduce the erosion of at least 30 % of soll yield
according to the survey result described in the report of Method of Vegetative
Soil and Molsture Conservation (World Bank).

Plan of Operation and Maintenance
(1)  Plan of operation and mainienance

“The facilities of the System are being well operated and maintained
by the NIA for the dam facilities and reservoirs, and by the Irrigators
Associations {IAs) for irrigation canals and its maintenance roads (see Fig.
3.9). The conf_aeﬁts of cperation and maintenance works are constructively
ﬁescnbed_,below: k

(a) Completed irrigation facilities

_ 1), Dam facilities {Four dams) :
~Gate operation and water management are carried out on the hasis of
the description in Agreement for irrigation between the NIA and the
1As. As to dam embankment, reservoir and surrounding area, it is
comprehended on the basis of the descriptions in dam structural

~20 .



" 1)
“The répairing of maintenance roads for irrigation canals and-dam’

(b)

1y

i)

1i)

111)

eriterla, Dam facilities and reservolrs are directly operated and

maintatned by the NIA.

Irrigation facilities {Four canal systems)

Operation and maintenance in terms of the stop log gate operation
for water distribution and cleaning of the canals are carried out by
the IAs in conformity with the sald Agreement for trrigation between
the NIA and the IAs. ' R

Maintenance roads -

facilities is the responsibility of the IAs as agreed between the NIA

-and the lAs.

Proposed facilities of the Project

Intake and outlet facilities of dam (proposed 2 dams)- |

Gate operation and water management are carted out on the basis of
the description in Agreement for irrigation between the NIA and the
IAs. Gate operation of intake and outlet for irrigation watér use, sand

scouring and water level control of the dam are responsible"fbr the

NIA. Maintenance works undertaken for these facilities are re-

painting of steel structure.'his;:cction and repair of gate holsts, and

so on. The NIA is responsible for the operation and maintenance for

them.

Structures to prevent ash from flowing into reservoirs

‘Repair works of the structures, such as re-welding of gabion caused by

flood or scour of river bed are required. The NIA is responsible for
the said works. '

Dredging of ash{Disposal sites of both of reservoirs)

Periodical observation against the collapse or flow-out of ash is
required. The NIA Is responsible for the maintenance -Works of the
ash disposal sites of both reservoirs. ' '
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lv] Vegetation
-Perlodical observation and monitoring of the growth of grass and

effects by vegetation are necessary. The NIA is responsible for the
works,

(2} Annual operation and maintenance cost

- The annual expenses for operation and maintenance of proposed
factlities including the completed irrigation systern are estimated at around
611,000 pesos in total, as calculated below. These expenses will be
accommodated: by the frrigation fee collected from the members of the
.Irrigators‘ Assoclations (IAs). The frrigation fee of two (2} cavans {one cavan
= 50 kg) per one (1) ha has already been agreed upon between the NIA and the
IAs. Total irrigation fee Is estimated at 618,000 pesos (1,030 ha x 100 kg x 6
pesos = 618,000 pesos), The annual irrigation fee of 350 pesos per a
household is less than 5 % of the average farm income of 16,900 pesos
expected after the project completion. Its payment will not present problem,

1 Reservolr, intake and outlet facilities
One (1) chief engineer and four (4) operators and four (4) assistant

_opefators in dams have aiready been employed for operation and

maintenance of the dam facflitles and reservoirs. The personnel

expense Is calculated below;
Personnel expense .
Chief engineer B6,000/mon.x12mon.= 72,000 pesos
Operator = . .P4,000/monx12mon.x4hd= . - 192,000 pesos
 Assistant operator _22,000/m0n.x12m0n.x4hd= 96,000 pesos

Total : 360,000 pesos

2) Irrigation facilities
iﬁéﬁitéﬁahﬁc works should be carrled out along the canal twice a

year. The required amount of labor for the works has been estimated
at: 23.83 km x 2 times/year / 0.5 km/mansday = 96 man » day
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The replacement costs of éoncreie lining and slide gates at turnouts

~ have beent c'onsidered in the expenses. The annual costs have been
estimated at 5 % of the construction costs conc_ei’nmg these works
based on the assumption of a durable period of 20 years,

Personnel expense  P118 /day x 96 maneday = . 11,300 pesos

Replacement  $£1,308,000x0.05 = - © 65,150 pesos

Overhead expenses . (10 % of the above) . i 7,650 pesos

Total : ... B4100pesos
3} Maintenance roads

Based on the Equivalent Maintenance Kilometer {(E.M.K} of 17,100/
year / km in the Philippines, the maintenance expenﬁes of -the
maintenance road have been estunatéd with adjustment factors of

0.55 (gravel pavement) and 0.5 (one-lane road) |

P 1/materd | ' .
c:;:g;‘;” aterlals o 83 kmx 17,100x0.55x0.50 = 112,100 pesos
Overhesad expenses (10 % ofthe above) = . 11,210 pesos
Total o 123,310 pesos -

4) Infake and outlet factlities of the dam

' The re-painting cost for intake faeﬁities are considered once a year
Re-painting of the outlet valves is neghgibly small.

Pergonnel/materials .
cxpensese Y/ 100 sq.m x 400 / sq.m= 40,000 pesos
Overhead expenses (10 % of the above) 4,000 pesos

Total - 44000pesos
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{3) Technical assistance for O&M of the projected facilities

Intake and outlet gates shall be certainly operated to achieve
appropriate scouring of ash deposited on the bottom of the reservoirs. In
this connection, periodical maintenance works for gate operation of both of
the intake and outlet gates and valves are necessary to ensure théir hoist,
hoist-down capability. The NIA has enough operation and maintenance
viability. .O&M"manual' shall be prepared for the aforementioned works,
Technical guldances regarding' gates and valves operation and their
maintenance works can be held by the consultant duﬁng the construction
period. ' '
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Chapter 4 Baglc Design .
4.1 Design Policy

The proposed facilities and construction works are composed of the intake
facilities comprised of the inclined type intake conduit, and outlet works comprised
of the sand scouring valve installation and its energy disslpators-constmctlon the -
structures to prevent ash from flowing into the reservoirs, dredging of ash and .

preparation of its disposal sites, and vegetation works

As for the basic design for the intake and outlet works, iis dimensions and
appearance, such as the dlameter of gates, valves and conduit pipes shall be
determined to satisfy the Intake and discharge capacities corresponding to the
design capacities of the existing facilities. Regarding structural design of these
facilities, emplacement of the facilities relatéd to the locations of the exisiing dam
intake and outlet facilities, and also its simplicity for operation and maintenance
shall be considered. Consiruction materials of the said facilities, such as concrete,
reinforcing bar and structural steel, are procurable in the Philippines.

As for the planning of the structures {o prevent the ash from flowing into the
reseivoirs, the height and sectional appearance of the structures shall be decided
upon to prevent the scouring of the river bed by floods. Cobble stone, which is easily
gathered near the project site is aggressively used for the facilities from the
economical point of view, and a simple structure is also recommended for its
workability in consideration to the worse condition and the difftculty of access to
the construction slies, which are located'around four to six kilo meters upstream of

the reservoir areas .

In planning the dredging of ash, it is particularly important fo select the
disposal sites of dredged ash in close distaﬁce f_r.or_n the_dredgmg sites from the
economical point of view. Meanwhile, a flat area is re'co.mn’izcnde.d in order to
prevent secondary damages induced by outflow of ash from the disposal sifes to the
paddy fields adjacent to the disposal sites. |

The construction period is limited to the dry season, from Nm}em'ber to June.
In particular, the intake facilities construction, which may commence. after the
dam water level reaches in the lowest elevation, is Bevé_rely restricted to a short
period of three {3) months from April to June due to the effective use of the dam |
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storage water for {rrigation in cousideration to the farming activities as a high

priority.

The following are the design policies of each proposed facility.

1)

2y

3)

4)

5)

Intake facilities
Intake gates are additionally installed at the different elevations to
secure intake function against the ash sedimentation on the bottom

of the reservoir, especially around the intake facilities. The ash

sedimentation is produced from the rest area not being covered by the
structures to prevent ash from flowing into the reservoirs.

- Outlet works

Additlonal discharge valves are installed. Discharge valves possess

sand, ash scouring, and drainage capabilities for reservoir

drawdowri, It hias the capacity for sand scouring only subjects of fine
- - grain'materials, such as solil, silt; clay, and so on.

_ Struct_d_res to prevent ash from'ﬂowmg into the reservoirs

Construction of the gabjon works are recommended for the purposes
of trapping the ash deposited in the main rivers, its tributaries and
hillsides in the watersheds. The locations, height and sectional

._@ppearances of the structures shall be decided upon to prevent the
~ scouring of the river bed by floods.

_ Drcdgmg of ash

The construction plan 1s made in consideration to the fluctuation of
water stage of each reservolr and temporary road planning so as to
complete the works in the limited period of around five (5) months. A
drainége canél and culvert are necessary to prevent the outflow of

| _ash from the ash disposal sites by rainfall, etc.

Vegetation

~ Slope, sofl conditicns of the proposed planting areas and the method

of planting in terms of its interval of slips are studied to ensure the
eﬁ'ectiveness of the vegetation works against ash and soil eroslon.
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4.2

4.2.1

Rasle Design
Study and Exemination of Design Conditions
(1 Intake faciliti¢s

The dimenslons of the intake gates are determined on the basis of the
maximum design discharge regulated in the irrigation plan. Water depth of
the storage water and the Interval of each proposed intake gate, as well as the
storage capacity of sediments in each elevation, of which the intake gate is
installed, are generally referred to:in deciding: the numbers and the
elevations of the intake gates, as well as its diameter. The following are the
maximum discharges regulated in the irrigation plan and diameters of -
existing outlet valves for irrigation. ' ' :

Tahle 4.1 .~ Maximum _Dischargé of Dam Intake facilities

Dam namie " Meax. Discharge - Outlet valve diameter
Balnges dam -~ 07cum/sec 800 mm
Pangasan dam - 04 cum/sec - 500

2)  Outlet facilities

Additional outlet valves which aim to sc'o_u:r ash accumulated on thé
bottom of the reservoirs are installed for the reason that the existing valves
for frrigation use are stmcturaliyl not suitable for the aforementioned sand
scouring. Sub-valves are also applied for the maintenance of the main

valves,
(3)  Structures to prevent ash from flowing {nto the reservoirs -

As given in Parzigraph 3.3.3, (3), the i_;dtéll s’tora_gé cap'_ac.ity of t'_h_e- ash
trapped by the structures is as follows: '

Table 4.2 Sﬁ)rage Capacily OfSthtures A

Balnges dam 640,000 cum’
'Pariglsan dam ‘ 1—'20:000 cum :

Total - 760,000 cum
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(4]  Dredging of ash deposited in the reservolr

As g_iveri in Paragraph 3.3.3, (4}, the required volume of ash dredging
©  1s as follows: '

Table 4.3 = - Volume of Ash Dredging

Balnges dam 80,000 cu.m
Pangasan dam 50,000 cu.m
Total 130,000 cu.m

{5) Vegetation

The proposed area for vegetation is as follows:

Table 4.4 . Vegetation Area

Balnges damn . 150 ha
Pangasan dam ~© 'B0ha
. Total 200 ha

422 Plan for- Intake facliitles
| §3) Selection of type and location
a) Type of intake facilities
-~ - In general, inclined conduit type -olr intake tower type is selected.

Inclined type Intake conduit is recommended for both dam intake facilities.
The foliowing are the reasons to adopi inclined type intake conduit.
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Table 4.5 Advantages and Disadvantages of Each Intake facility °
Intake tower type Inclined conduit type
Foundation A firm rock foundation is Inclined type requires a less

required for intake tower type.
However, firm rock foundation
exists about five (B) meters

below from the existing ground

surface at its proposed sites, so
that the increase of the
construction for its base is
inevitable. ;

Intake tower ty'p'e-»is in hlgh-

firm foundation and also a
low construction cost in
comparison with that of the
tower type.

A -topographic gradleht of

Structure

and cost repair costs for its appurtenant '1:3.0 of proposed site Is
structures, such as operation suitable for inclined intake
bridge. - Construction cost is  conduit in both dams.
generally higher and O&M is
more difficult than inclined
conduit type. _

Qthers Regarding Pangasan dam, Inclined intake conduit of

proposed site s too close to the
approach channel leading to
the spillway crest that intake
tower is not adopted because of

"high suffering of damages by

floating foreign rmaterials and
driftwood, as well.

Pangasan dam must be
constructed on  the dam
embankment, however, the
stability of dam embankment
is - not affected by iis
construction, because the
foundation of the intake is on

the original dam foundation.

Sluice gate with manual spindle operation is adopted considering its
simple structure for operation and low maintenance cost. - The sluice gate
operation has many achievementis on {he adoption as a dam intake systemn
in its intake capacity ranging from 0.5 to 2.0 cu.m/sec.

b) Location of intake facilities
The intake factlities of both dams shall be constructed adjacent to
the existing inlets for the reason that the length of the water condult pipe

should be shortened to minimize the gquantity of the ash accumulation

inside.

As for the Balnges dam site, the right abutment of the dam
embankment, where éxistlhg inlet is located, is recommended to construct
intake factlitles. Firm foundation exists one (1) to two (2) meters below the
ground surface. While in the Pangasan dam site, the dam embankment
adjacent to the existing inlet is selected for intake constru.ction. In this case,
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the countermeasures to release displacement of the spindle alignment due to
- the settlement of dam embankment shall be considered.

2) Water transmission
Inclined conduit (steel pipe. @ 600 mm) is conmected to the existing

bhottom condult (steel pipe. o 1,G0C mm).

(3)  Number of intake gates

a) | Watef depth for iIrrigation use

Table 4.6 Features of Dam Storage Water Elevation

Dam name Normal water surface  Low water level  Water depth

Balngesdam NWL. 94.00m LWL. 84.30m 9.70m
Pangasandam = NWL. 126.50m LWL. 120.10m 6.40 m
b)  Alignment of intake gatés

Three {3) meters of the gate interval is applied. The diameters of
mtake gates are estimated as listed below. Relations between gate elevations
~ and the sediment capacities are flustrated in Fig. 4.1,4.2.

_Table 4.7 Intake Gate Aligniment

Dam name No. of gate  Diameter of gate

Ba]ﬁges dam 3 No. 1 gate; ¢ 600 mm

- ' No. 2 gate; ¢ 400 mm
No. 3 gate; @ 400 mm

~ Pangasandam = = 2 " No. 1 gate; @ 600 mm
: o No. 2 gate; 6 400 mm
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c} Intake capacity

Head losses in the maximum Intake di_sché_rge (Q) are '1.13 m In the
Balnges dam and 0.69 m in the Pangasan dam as calculated below. The
~ differences of water heads between the low water elevﬁtiou of the reservolr
and the center of the outlet valve ‘are higher {Han head losses in both of the :
reservolrs, so that the maximum iniake dischargé can be diverted through
the proposed wétcr transmit conduits. (equations below are explained in
 calculation shects of head losses, in the technical report (8), 5.1,5.2)

Balnges dan: H=(Q/0.659)2 |

Q=0.7 cum/sec: H=1.13m.
Pangasan dam H={Q/0.482)2 . _

Q=0.4 cum/sec: H=0.60 m

where, H: Total head losses (m)
* @ Discharge {en.mi/sec)

4.2.3 Plan for Cutlet Works
(1) . Type and location
a) . Type _ . :
Outlet facilitles are composed of a discharge valve and energy
dissipator. A sluilce valve is available for the dlscharge_ valve. An energy

dissipator consists of reinforced:-concrete canal. The following are the
details of the gate facilities. '

Table 4.8  Outlet Valves

Balnges dam Main valve . Slulce valve { Dia. 8 500 mm)
7 Subvalve . : Slulcevalve  (Dia. ¢ 500 mm)
Pangasan dam  Main valve ~ : Sluice valve {Dia._ﬂS_OOmm] -

Sub valve . Slulce valve { Dia, @ 500 min)

—47 —



4.2.4

b} Allowarnce of sand scouring

Allowance of the grain size of sand to be scoured is dominated by the
water velocity in the bottom conduit of a diameter of 1,000 mm, in which the
velocity of flow is lowesl. ‘A maximum grain size of 16 mm in the Balnges
dam, and 11 mm in the Pangasan dam can be scoured according to the results
of the calculation stated in the technical report (3).

c} Energy dissipator
~ Table 4.9 - Length' of Energy Digsipator

‘Balnges dam Concrete canal  9.0m

~ Pangasan dam Concrete canat  7.5m

 (see technical report (4))
Plan for Gabion Dams
{1} - ‘Type and location of gabion dams
a) Type of gabion dams '.

" The gablon dam is substantially composed of 3 - 4 layers of steel net
gabion filled with cobble stone. Sand bags are piled up in the steel net gabion
1o prevent the outflow of ash through the cobble stones. The top of the gabion
dam is protected with plain concrete in the case of a flood.

b) Location of gabion dams

The location of the gabion dams is determined to satisfy its total
trapping capacity of 640,000 cu.m in the Balnges reservoir and 120,000 cu.m
in the Pangasan reservoir. Wider sectlons of the river are selected to
min’_imi@ river bed scouring by floods.

' ‘The wider -and gentler portion of the longitudinal slope of the river
bed - shall” be ‘selected for the construction of the gablon dams in
consideration of the effective capacity for trapping ash. However, upstream
of thf.:;d_am_storagé area is unavoldably selected for the construction of the
gablon dams in the Pangasan reservoir for the reason that an acceptable site
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is not found in the tver due to its steep gradient of around 1:10 and narrow

section of less than 10 meters of the river,
c) Dimension of gablon dams

. Three {3) types of the gablon dams are planne_d.as shown in drawing
No. 7 and 8. Proposed locations and storage capacities of ash by the gablon

dams are enumerated as follows:

Table 4.10 Proposed Location and Storage Capacity of Gabion Dams

Dam/Location __ Station No. _ Type -  Dam length Storage capacity

Balnges dam
Right side river

STA.0+1C0 35 m 26,000 cu.m

B
STA (0+300 B 50m 30,300 cu.n
STA.0+500 B 50m = 29200cum. -
STA.1+700 A 25m 21,700 cum
STA.2+100 B 35m 205,000 cu.m
STA.3+400 B 50 m 121,900 cum
STA.4+500 A '35m . . 44300cum
STA.5+300 A 30 m 31,600 cum
TFotal (1) . L L - Bl1000 cum
Balnges dam
Left side river o
STA.G+100 B 25m - 24,800 cuam
STA.0+500 B - 20m 27,000 cum
STA.0+900 B 26m = - 22,700 cum
STA.1+400 ‘B 20m 26,800 cu.m
- STA.1+700 B . 20m - 28,700 cum
Total {2) - _ _ .- 130,000 cum.. -
Total (1)+(2) o . ; . 840,000 cum
Pangasan dam
STA.0+400 C 110m - 74,200 cum
- 'STA.2 e 95m - .45800cum .-
Total (3) : _ 3 N © 120,000 cum

Total (1)+(2}+3) - o 760,000 cum
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Plan for Dredging of Ash
(0 Proposed dredging site

Upstream .of the dam storage area, where huge amounts of ash have
been deposited, 1s an efficient location for dredging in the Balnges reservoir
site. While, the right side portion, where much of the ash is deposited among
two streams of the tributaries, is selected in the Pangasan rescrvoir site.

(2)  Method of dredging

. Backhoes and dump trucks are available for the excavation and
hauling of ash. Ash Is disposed at disposal sites, which are located
downstream from the dam embankment with 40,000 s¢.m for the Balnges

' reservoir, and at the hill on the right sicle of the reservoir with 30,000 sq.m

for the Pangasan reservolr. An emhankmcnt shall be constructed to secure

- the dispésal'c'apaci.ty of ash in the Pangasan reservoir, The amount of ash to

b:g dredged is estimated at around 80,000 cu.m in the Balnges reservoir and

'_ 50,000 cui.m in the Pangasan Teservoir.

Plan for Vegetation
(1) Vegetation area

The vegetation area is llustrated in Fig. 4.3. Around 150 ha of the
Balnges reservoir watershed and 50 ha of the Pangasan reservoir watershed

are subjected to the vegetation out of the total vegetation area of 200 ha.

2) Végef.atioﬁ method

Vetiver grass is avaﬂable for vegetation. The planting forms narrow
strips following contour lines of around 800 m in length per one (1) ha with
20 meter intervals of adjacent strips. Planting intervals (slip and slip) of ten

(10) cm are recommended to form continuous vegetative hedges as lllustrated

. inF!g 4.4.

Proposcd facmtles and consiruction works of the Project are shown
in’I‘able 4 11,
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Table 411  Proposed Facilities and Construction Works of the Project .

Proposed Facilities | Balnges damm  Pangasan dam

a} For maintaining functional order of dam intake facilities
1. Inclined intake condult

Intake gate installation . 9600mm: 1 gate . ¢600mm: 1 gafe
¢400mm: 2 gates  9400mm: 1 gate

2, Gutlet facilities

QOutlet valve installation eS(}Omm:_Z valves @500mm: 2 valves
and energy dissipator S o .

b} For minimizing ash deposition in the reservoir
and ensuring storage capacily '

3. Gablon dam 13 nos. 2 10s.

{Ash volume accumulated) (640.00G r'n3) . (120,000 m3)
4. Dredging of ash 80,000m3  50,000m3
5. Vegetation 180 ha. o . 50 ha.
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Implementation Plan
Construction Condition
(1) _ Executive agency of the Project

The NIA'is assumed to be the executive agency for the Project
implemented on the grant aid basis. The NIA is responsible for the project
implementation and all of the affairs concerning the Project, such as the
conclusion of the Consultant Services and Constructlon Agreement,
Banking Arrangements, issue of Authorization to Pay, and the approval of
Tender Documnents, as well,

The NIA is the executing body for the irrigation project, carrying out
project development and the construction and system operation of the
prominent. dam projecis. During the. construction period, the Project
Developmenf Departinent (PDD) of the NIA will take the leadership to form a
project execution team, which consists of the project manager and lrrigation
engineer designating the oi:eratian and maintenance duties of the completed

' irrigation systems. The implementation organization is shewn in Fig. 4.5.

2 Scope of works

The scope of works of the Project includes the construction of the

following facilities and related temporary works of access roads and others

necessary for execution of the Project.

a., Intake facilities
1) Balnges dam inclined intake conduit works 1 L.S.
.2) Pangasan dam inclined intake conduit works - @ 1 LS.

b. Outlet works
1) Balnges dam outlet works : 1 LS,
" {valves, energy dissipator installation)
2} Pangasan dam outlet works : 1 LS.
(valves, energy dissipator installation)
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¢. Structures to prevent ash from flowing into the reservoirs:
1) Balnges dam gabion dams : 13 dams
2} Pangasan dam gabion dams _ o ©L2 - dams

d. Dredging of ash
1) Balnges reservoir site C ;80,000 cum -

2) Pangasan reservoir sit¢ 1 50,000 cu.m

e, Vegetation works

1} Balnges reservolr watershed oo s 160 ha
2) Pangasan reservoir watershed s ot - B0 ha
{3) Construction condition

The project site is not far from Manila, around 150 ki, However, it
is inevitable to take a detour of about 100 km to dellver the construction
materials and eqnipmen{ in case the bridges crossing the Abakan river in
Pamparga Province, the Bamban river in Tarlac Province, and furthermore
the Tarlac river, which is located close to the project site, all fall down due to
a mud flow. Meanwhile, increasing the aggregate price (sand and gravel) may
be attribufed_to the shortage of its production due to mudflows alfected to the

. produciion sites adjacent to the rivers.

All barangays in the project area are not electrified, and potable
water and teléphone lines are not yet available. The -e:dsting_roads located
in the mountainous area are in poor condition. Maintenance of the access’
and temporary roads influences the whole construction progress, especially
for transporting the materials of gabion dams and hauling the dredged ash
in the dam and its watershed area. ' ' '

~In addition to the above, it is consideérably' mmportant {0 make a
construction plan considerlng_ an irrigation plan for farmers to avoid

ineffective discharge of storage water due to the construction works, -

Peculiarities regarding the executipnfof the construction works are

enumerated as stated:
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{a)

{b)

e

(d)

{e)

Intake facilities

to ensure drainage works, because the construction is carried out at
the bottom of the reservoir with limited pertod
to make a proper construction schedule, temporary work planning

and . procurement schedule of construction machinerles and

- equipments considering a lmited construction period, particularly
- for gate manufacturing and its installation

Outlet facllities

to consider drainage works of the dam storage water through the
existing outlet facilities

Structures to prevent ash from flowing into reservoirs (Gabion dams)

to secure {he temporary road commecting the quarr}; to the
construction sites to smoothly transport the construction materials

to determine the alignment and network of the temporary roads and

its maintenance planning
Ash dredging works

to- ensure the dredging schedule in full consideration to the
fluctuations of the dam water stage influenced significantly on the
water discharge for irrigation use and inflow of river water

to determine the alignment and network of the temporary roads and
its maintenance planning deliberating the numbers of the

machineries and equipments for the construction

- to stﬁdy the optimum combination of the numbers and capacity of

the machineries and equipments
Vegetation works

to make a proper planting schedule of slips to commence planting in

the beginning of the wet season
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43,2 Supervisory Plan

Detailed design and construction supervision shall be’ rendered by a

Japanese consultant firm under the agreemient between the NIA and the said
consultant firm in conformity with the Japan's grant system. Contents of the
supervision are for the purpose of assisting the NIA to conclude a jﬁst‘lﬁable

construction contract with a Japanese contractor, {o realize the inténtion of the

detalled design and to give the contractor technical guldasice from a fair stah&point

so that the construction may agree with the contract. The consultant services
include the following: ' '

a}

b)

c)

d)

€)

Assistance in the conclusion of construction: contract

Preparation of detailed design and tender document, qﬁallﬁcaﬂon of
the contractor for the tender, witnessing to tendering, awarding the

contract, etc.

Approval of construction drawings

Inspertion of eonstmction materials and its specific ations approval

of construction drawings proposed by the contractor ete,

Supervision of construction

Examination of the construction schedule, advice for technical
aspects to the contractor, reporting construction: progress to the

cHent, etc.

Assistance for arrangement of approval to pay

Exarnination of request for payment by the contractor during and

' after the construction, assistance fer arrangement of the payment

eic,

Witnessing in the inspection

Examination of specifications of the constmction facﬂities during

and after the construction, advice to the Lontractor for technical

matiers, elc.
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After confirming the complete execution of the constructlon, and witnessing
the transfer of the implemented facilities, the consultant will make iis services
complete with the approval of the client with the receipt of the said facilities. The
consultant is responsible for informing the requirements regarding construction
progress, payments and transfer of the completed facilities to the Japanese
government concerned.

4.3.3 Procurement Plan
The proposed facilities are composed of (1) earth works, {2) concrete works,
(3) steel structural works, and (4) gablon dam works, The principal construction

materials are listed below:

Table 4.12 ~  Construction Materials, Machinery and Equipment

Item ' Materials Machinery/Equipment
(1) Earth works - Bulldozer, Backhoe, etc.,
Dump truck, etc.,

Vibration compactor, etc...

Alr compressor

(2} Concrete works Cement Potable concrete mixer,
' Aggregafes Generalor, Submersible pump
Reinforcing bar
-~ Scaffolding

(3) Steel structural works  Steel gate, Truck crane, etc,
' ' Control valve  Welding machine, Generator,

'Submersible pump, etc.

{4} Gabion works Cobble stone Bulldozer, Backhoe, Tractor shovel,
' : etc., :

Reinforcing bar Dump truck, etc.,
Air compressor, Welding machine,

Generator, ete.
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Principal construction materials, machineries and equiprents can be -
commonly procured in the Philippines. Specified materials and machineries
provided from Japan are shown as below ‘in consideration to' the particular
conditions of the construction sites and the requirement of a highly precise

finishing of the steel structures.

(a) Construction materia}s

The following steel structures shall be manufactured in Japan to
secure its water tightness and durability. There are few achlevements
in the Philippines in the use of inclined typé conduit gates for dam
intake facilitles, o '

1) Intake facilities:  Conduit gates(@600mm x 2 gates,
¢400min x 3 gates) _ _ :
Gate operation device (includes spindle)
Screen

9} Outlet facilities: - Outlet valves {#500mm x 2 valves)
- Flexible joint (@500mm x 2 valves)

{b) Construction machineries and equipments

The following construction machineries and equipments shall be
procured in Japan because of their Insufficlent supply for
construction use in the Philippines.

1) Submersible pump (5.5 kW x 10 nos.)
2) Generator (35 kVAx 2 nos.) '
3)  Welding machine (200A x 2 110s.)

4) Air compressor (5 cu.m/min x 2 nos.)

—54



434

Im_plem_entat!on ;Séhedule

- The Project will be completed after undertaking the processes described

helow:

Consultant Contract

The NIA will conclude the consultant service agreement with a Japanese

' consulting firm, The consultant will proceed upon the veriflcation of the

agx_'eem_ent by the Government of Japan.

Detailed Design

‘Detailed design will be carried out In conformity with the description in the

basic design study report. A detatled design report and tender documents
will be prepared in two (2) months.
Tender X Con mc.i.on ontract

After tﬁé'épj)rova] of the tender documents by the NIA, the consultént will
explain the contract documents and the bidding to the Japanese contractor.
Tendering is composed of public notice, pre-qualification of the contractor,
assessment of tenders, an nd awarding the contract. This takes approximately
one (1} month, |

g;gngt" ‘ru'gtioi;
After.the conclusion of thc construction contract, the construction work will

bc commenced with the verification by the Government of Japan. The
cmlstruction work will be compieted in eight (8) monihs, '

Det_aiiled des_lg_n. and cbnstructibri works are scheduled as shown in Fig. 4.6.
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4.3.5 Undertaking by the Philippines Government for the Project Implementation

The necessary amount of budget for the project implementation to:be
undertaken by the Government of the Philippines has been estimated as below:

1, Land acquisition _

Disposal area for dredging of ash 3ha. 600,000 pesos |
2. Maintenance fee for irrigation canals  8,000m | 40000i}pesos
3. Personnel and office requirem’en’té: " 118. _ 750000 pesos

Toial . : . 1,780,000 pesos -

4.4 Implementation Plan and Agency

The System consists of the dam facilities and ifrigation canals. The Syst'eth :
is being well operated and maintained by the NIA and Irrigators assbciauons (1As),
respectively. It is recommended that the NIA be res'?pdnsl'blé: for the di)érat'iéh""énd';
maintenance of the facilities constructed in the Project for the reason that the said

facilities are conhected the dam facilities.

Presently, the project manager in the NIA Central Office is responsible for
the management of the irrigation activities of the irﬁgatian systems, Furthermore,
the NIA has established the Project office at the project site, and the staff, comprised'
of the chief engineer and four (4) engineers designated to the constructed dams
substantially carrled out the operational works with the ccoperation of the TAs
The IAs activities are under the direction of the project oﬂ'Iée. The IAs, named
Vamastic IA for the Mangillog and the Bulelaiin canals, Badamia IA for the
Pangasan canals and the Morisa 1A for thc:Balnge's canals can afford to matntain’
irrigation canals individually. The IA designates one (1) representative for the said
works. The IAs are responsible for payment to the NIA bf an equivalent amoeunt not
to exceed 1.5 cavans per hectare per year for the O& M of dams and reservolrs
Meanwhile, the members constituted by farrners are responsible for payment to the
IAs of an equivalent amount not to exceed 0.5 cavan per hectare, per year for the O&
M of the frrigation canals,

The authority regarding dam operation and maintenance will evei}tually be
transferred to the NIA Region 1il Office after several years. {(see Fig. 3.5 in Chapter 3}
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chapter 8 Project Evaluation and Conclusion
Bi Effects 6f the P:ojéet

The expected and Iniended effects of, and the degree of solving problems'by this
project are examined as follows:

(1) Problems confronting

The Balnges and the Pangasan dams and reservoirs are the major water
Tesource faci]lties of the Western Barrios Impounding Irrigation System, which
were completed in March 1991. The heavy ashfalls expelled from Mt. Pinatubo
piled up on the watersheds of the Balhges_ and the Pangasan reservoirs in June 1691,
and vOluminous ashfalls were re-mobilized bjr the following monsoon rains to be
siited into the rivers and resewo_;ré._ .W_hﬂe the deposited ash discharges from the
watersheds in the future, problems such as the. reservoir filling up by ash
deposition, disorder of dam intake function, reduced irrigable area corresponding
{o decreased storage water capacity, difficuliies in dam management especially for
emergency release, ete. are certainly expected.

(2} Proposed countermeasures

_ The proposed countermeasures against the problems mentioned and their
intended effects are as follows:

Table 5 1 | Proposed Facllities

Proposgd Facilitles _ - Balnges dam Pangasan dam

a) For maintaining functional order of dam intake factlities

1. Inclined intake conduit

Intake gate instaliation 3 gates 2 gates
2, Outlet facﬂities _ S S
Outlet valve installation - 2valves 2 valves

" and energy dissipatnr

{continued)
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Proposed Facilities Balnges dam Pangasan dam

b) For minimizing ash deposition in the reservoir

and ensuring storage capacity _ _
3. Gabion dam 13 nos. : 2 nos.
4. Dredging of ash ' 80,000 md 50,000 m3 :
5. Vegetation 150 ha. ~ 50ha

()  Effects and degree of solving problems

The effects of the proposed countermeasures, and the degree of solving the

problems mentioned are studied as follows:

a) Beneficiaries

The original irrigation areas of the Balnges and the Pangasan dams are 350
ha and 200 ha respectively, thus 550 ha in total is the benefit farm area of the
Project. In line with these irﬁgation areas, the niumber of beneficlaries as of 1990 s
sumnarized as follows (for details, refer to Table 6.1 in the technical report {6)):

TFable 5,2 Numb'er' of Beneficiaries : as of :1'_'990)

Dam . Barangay - - Beneficlary . No.of Farm Household -
Bainges dam Mortones 1,160 persons -~ | 213 nos. |
Pangasan dam Tb.a, San Pedoro 490 ﬁers’dns - 81 nps;

Total . 1,640 persons ' - 304 nos.

On the other hand, a great number of fanners wlll have a employmentﬁ
opportunity at the construction works of the Project Thls can be the flnancial
benefit to the farmers employed. This will be of financiai bene_ftt-ta the
approximately 8,400 farmers employed as shown in Table 5.3. . | '



Table 5.3  Total Number of Beneficlaries

Barangay Population (persons)
1ba 2,771
Moriones 1,542
_Pao 1.111
Villa Agripay 2,803
Total 8,417
) Technical eﬁ‘eéts

The technical effects of this Project are studied from the viewpoints of the
future ashfall distribution among the proposed countermeasures in relation to the
future storage cépacity {refer to Table 5.4, 5.5). This study concluded that all the
aforementioned problems will be solved by the Project. It is worthy to keep in mind
that the required functions of the dams and reservoirs in question can be realized
by the integrated effects of every countermeasure.

J Economic effects

. Wlﬁ:h project condi{ibns, the dams and reservoirs will function originally as
planned, and a stable hitigation farming system will continue in thefr irrigation
areas. ‘Whﬂc without project conditions, their functions would be lost after
experiencing five wet seasons; from October 1997, and the rainfed farming would
take place again. _Thercfore the major economtic effecis of the Project are derived
from saving agricultural production losses caused by the volcanic calamity to the
frrigation systems The salient features of these economic effects are computed as

follows (refer to Table 6 3 in the technical report (6)):
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Table 5.4  Ash-fall Distribution and Dam Storage Capacnty (Wxthout Project Condmon‘;)

. L (Umt OOUmB)
{tem - _Balnges  Pangasan Total
a. Deposited Ash-fall (as of Apr. 1992) 1,850 .. 510 2,360
b. Future Ash-fall Distribution _
- On waltershed ' g20 200 1,020
- In reservoir CL,030. - 310 1,340
Sub-total ' ‘ T 1,850 510 2,360
¢. Storage Capacity . . . B o
- Original total storage capacity 1,820 1,140 2,960
- Original dead storage capacity 350 160 ‘510
- Original effective storage capacity 1,470 280 2,450
- Future effective storage capacity®/ ' _ Y

Note: Without project conditions will takc place after the wet-season- end of Oct, -

19935,
*/ Future effective storage Lapacny should bs 0 (zcro) substantially because of the
disorder of dam intake facilities.

Table 5.5 . Ash-.fall-I-)_isti‘i:bﬁﬁon. an_d_ Dam Storage _Capacity (Wi@.Projecf_ Conditions) . .

: o _(Unit: '000m3) -
ltem Balnges  Pangasan  Total
a. Deposited Ash-falt (as of Apr. 1992) 1,850 510 " 2,360
b. Future Ash-fall Distribution : ' ' _ :
# Vegetation lower-watershed's-ash-outflow
# Gabion dams _ ' 640 V1200 760
# Dredging of ash-fall in reservoir 0 . 50 130
# Inclined intake facilities - obtain-dam-intake-function o
# Sand discharge valve/ - 60 20 80
Sub-total - o e c T80 190. - . 970
- On watershed o 300 200, 1,000
- In reservoir ' B[ I 120 390
Totad . o 1850 510 2360
c. Storage Capacity o _ o o
- - Original total storage capacity 1,820 1,140 2960
- Original dead storage capacity = .~ -~ : 350 - 1600 o 510
- Original effective storage capacity - 1,470 980 2,450
- Future dead storage capacity 350>270  160>120 ' 510

- Future cffective storage capacity - -+ 1470 980 - 2,450

#: Proposed countermeasures of this Project.
*{ Yolume of silt discharged through this valve.
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Table 5.6 Financial Value of Agricultural Production Losses

Ttem _ Balnges Pangasan Total
1. Damaged (Irrigation) Area (ha) - 350 200 550
2, Arinual Saved Production Loss
' Paddy {tons) ' 735 420 . 1,155
Corn - {tons) S 1400 800 2,200
3. Financial Value -~ _
 Paddy (000 Pesos) 2,353 1,345 3,698
Corn (000 Pesos) 1480 846 2,325
Total | - 3.833 2,191 - 6,023

Note) Above figures are estimated as dillerences between future with and without
project conditions,

d  Farm income effects

‘The farm income effects on the typical farm household model are studied on
the's'mall tenant farmers (faﬁn size 1'.0 ha) as a model, whose lands are located in
the irrigation areas of the dams. Without project conditions, the annual net farm
mcorx'le. Is estimated at about 7,900 pésos. " On the other hand, with project
conditions, it will increase to about 13,800 pesos, or 1.75 times of the income in
without project conditions, As for the annual disposable income, it is expected to
increase by about 5,500 pesos. This incremental disposable income will contribute
toward upgrading the living standards of the bepeﬂcial farmers and also in the
creation of employment opportunities in the rural area through active agricultural
productivity (refei‘ to Table 6.4 in the technical report (6)).
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g2  Conclusion and Recommendation

As described above, the Project is.expected to create direct and indirect effects and
cantrlbtite greatly to the enhancement of the lives of inhabitants over a wide range,
M_eanwhile. the nationwide SWIM Project whose miplementation has been rapidly

_proma_téd since 1991 by the Government of the Philippines, aims to attsin 1j acceleration
of economic growth In less developed regions and enhancement of living standards of
farmers in these reglons, 2) creation of employment opportunity for rural people through
construcﬂon activities as well as operation and maintenance of the projects, 3) promotion
of effective devel_opme_ht and utilization of land and water resoi:rces, and so on. Whereas,
{tie Systém_will contribute by extending its valuable demanstrative effects over the country
In serving as a pilot model project prior to the SWIM Project. In this connection, it is
recommended that the Project will be executed under a grant aid program by the
Governmerit.of Japan to minimize the damages of the ash deposition and to take urgent
counterimeasures to secure the reservoirs functions. In order to ensure smooth
impiementation, operation and maintenance of the Project, it is recommended that the
following shall be undértal_cen by the Government of the Philippines.

-- to secure the land for construction and temporary roads.

- to hold explanatory meeiing in advance for the farmers. The aim would be to
confirm the planting periods and to escape from the problems caused by the
'constru_(:tion works on thelr irrigation and farming activities.

Furthermore, realization of effective operation after construction will depend
considerébly upon. the self-help efforts of farmers as well as the efforts of the Philippine
officials and the NIA, It is therefore recommended that the concerned Philippine
personnel conduct their activities with due attention to the following points.

-~ to designate specialized engineers to manage the operation and maintenance
related to the dam facilities and water distribution, and to carry out cleaning of
ash deposited in the irrigation canals. In addition to this, the engineers shall

- conduct pericdical monitoring of ash development In the reservoir and
appropriately operate the outlet valves to scour ash on the bottom of the

~reservoirs when necessary.
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-~ to enhance cooperative relations between the NIA and [As. The ‘NIA-is
responsible for the establishment of legislation and undertaking for operation
and maintenance of reservolrs and irrigation canals, and the collection of
irrigation fees. ' | ' '

Furthermore, the resettlement and ‘the =réclarﬁation by the ‘landiess fammers -~ -
evacuated from the Mt. Pinatubo eruption are taking i)lgce in the'_watersheds of the Balnges -
and Pangasan reservoirs, [t is expected that the outﬂbw of remaim_ng-ash ‘and erosion of
soil resulting from rainfalls will be acéeierated owing to thelr excessive 'ret:lamatlon-. as
well as felling trees. The survey shows that the outflow of ash remaining in the watersheds -
and soll eroslon are refrained by herbaceous plants naturally growing in thése watersheds.

For this reason, it is necessary to promote "vegetation work" on a wide area as'a ineasure ‘-

not only for the protection from ash flowing and soil erosion, but for the 'cﬁmprehénSiﬁe
soll coniservation in the watershed of the reservoirs, I a guidance conicerning vegetation
work is organized by the Department of Agriculture and other relevant agencies for the -
resettling farmers, the Project can be expected to have more sustainable effects.
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(1) Calculation for Intake Gates Diameters

The diameter of the intake gates is c_alculated by the followlng equation: .-

1)

1)

Q=CxAxV(OxgxH]

where o Intake discharge (11_13/scc)
A: Area of tntake pipe (m?)
C: Coefficient of discharge (C=0.62)
H: Water depth (m)

No. 1 gate (6600 mun)

Q =062x1/4x062xV(196x1.0

= 0.78 {m3/sec)

Maximum intake discharges of the Balnges and the Pangasan dams are 0.7 -
m3/ sec, 0.4 m3/sec, respectively. The diameter 600 mm of Intake gate pipe
satisfies the required intake discharge in c_c_)_ndition that the water head is

around one meter as calculated above.

No. 2, 3 gate (@400 mr_n} ,

Q —062x1;/4x042xxl( 196x30,
= 0.60 (m3/sec)

Incase that the No.1 gate at low water level is disordered by ash deposition,
the diameter 400 mm of intake gate located at elevated pdrhon_is used for
intake. The discharge around 0.60 m3/sec can be discharged in condition .
that the water head {s around three meters as calculated ahove.

@



) Calculation for Inclined Intake Conduil Pipe

© A size twice the cross section of the inlet hole is standard not to hinder flow from
the inlet.

Dy =V(2xl§2_2}
D; =%2x0.49
= 0,56 < 600 mm

The diameter of 600 mm of inclined intake conduit pipe is applied.

(3) Capacity of Sand Scouring

Capacity of sand scouring is determined by the following equation:

| --Balnges dam
Q =0608VH = 1.9 (u3/sec)
H ={WL 94.00 - WL, 84.30=9.70m)
Vi1p00= Q/A=19/(x/4/x109) =2.42 [m/sec)
I =f/DxV2/ 28= 1_2.7xgxn2/D{1/3)
1] =127x98x00132x2422/196 =0.0062
19 =1000x 1.0/ 4x0.0062 = 1.55 {kg/m?)

Ue=V(1.55 / 100} = 0.12 m/sec = 12 cm/sec
Usp=12.02=89xd: d=120%2/89=16cm=16mm

--Pangasan dam

Q =0612VH =15 (m3/sec)
. H =(WL. 126,50 - WL. 120.10=6.40m)

Vi000= Q/A=15/(x/4/x 107 = 1.91 (m/sec)

I =f/DxV2/ 9g=12.7xgxn? / D(I/D)

I =12.7x9.8x00132x1.912/ 196 = 0.0039

70 = 1000 1.0 / 4x0.0039 = 0.98 (kg/m2)

Us={0.98 7 100] = 0.10 m/sec = 10 cm/sec _
 Usp=100%2=89xd: d=100%/89=1lcm=11mm
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{4) Energy Dissipator Length

Veloclty {(vi: Balnges dam ‘9,67 mifsec
Pangasan dam  7.64 m/sec

Energy dissipator length(L): L=12+wh

Bailnges dam 8.21 m ~--o-nn 8.0m
Pangasan dam 648 m ------- 7.5m

{5) Calculation Sheet of Head Losses of Intake Facilities

Calculation sheets of the inlet and outlet facilities of the both dams are shown in
following sheets (5.1). (6.2), (6.3), and (5.4)}. - '

{6) Tables related to Project Evaluation

Table 6.1 Land Holding Area by Dam

Table 6.2 Crop Budget

Table 6.3 Financial Value of Saved Crop Production -
Table 6.4 Financial' Analysis S
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(5.1) Calculation sheet of head losses (Intake, Balnges dam)

."”-—#‘”—_-7

Losses Pipe dia.  Flow area _ Coefficient of losses
_ _ {iamn) Ai(m2)  Air2(mnd) Calculations fi fi/Air2
““Tlnflow. - ©6000 0283 - 0.0801 0.100 1.248
3 Rapid exp. 600 0283  0.0801 DU/D2=0.6/1.0=0.6 0410 5.119
3 Bend (1), _ 1000 0785 06162 45° 0.183 0.297
4 Bend (25 1000 0.785 0.6162 45° 0.183 0.297
5 Friction 1000 0785  0.6162 124.5%0.01382x120/1.0M4/3) 2,525 4.098
6 Rapid con. 600 0.283 0.0801 D2/D1=0.60/1.0=0.60 0.380 4.744
'7 Friction 600 0283 0.0801 124.5%0.013/2x10/0.60M4/3) 0.416 5.194
8 Bond (3) 600 0283  0.0801 45" 0.183 2285
9 Sub gate 600 0283 0.0801 C=0.90 0.235 2934
10 Main gate 600 0283  0.0801 C=0.90 0.520 6.492
11 Outlet 600 0283  0.0801 1.000 12.484
Total 6.135 45192
K=1/(fi/AiN2)A0.5= 0.1488 Q=k+/ (gh)=  0.659 VH
(5.2) Caleulation sheet of head losses (Intake, Pangasan dam)
Losses Pipedia. Flow area Coefficient of fosses
(mm) Ai(m2) _Ai"2(m4) Calculations fi fifAir2
1inflow T 600, 0283 0.0801 ' 0.100 1.248
2 Rapid exp. 600. 0283  0.0801 DY/D2=0.6/1.0=0.6 0.410 5.119
3 Bend (i) , 1000 0.785  0.6162 45" 0.183 0.297
4 Bend (2) - 1000 0.785  0.6162 45° 0.183 - 0297
§ Friction | 1000 0785 - 0.6162 124.5x0.013A2x100/1.0M4/3) 2.104 3.414
6 Rapid con.” 500 0196  0.0384 D2/D1=0.60/1.0=0.60 . 0.380 9.896
7 Friou'm . 500 0196  0.0384 124.550.013°2x10/0.50M4/3) 0.530 13.802
§ Bend (3) 500 0196  0.0384 45 0.183 4,766
9 sub gate 500 0196 0.0384 C=090 0.235 6.120
10 Main _'g;;;c , 500 . 0196  0.0384 C=0.90 0.520 13.542
1 Outlet - 500 . 0196 0038 1.000 26.042
Total . S 5.828 84.543
0_1{)33__ Q=K*/ (2gh)= 0482y H™

——

K=1/6/AiR2)M0.5=

)



{5.3) Calculation shect of head losses (Outlet, Balnges dain)

Losses  Pipedia.  Flow arca ~ Coefficient of losses o
(mm)  Ai(m2) Ai*2(m4) Calculations o fi fi/AIr2
1 Inflow 600 0283 _ 0.0801 0.100 1,248
2 Rapid exp. 600 0283 00801 DI/D2:0.6/1.0=0.6 0.410 5.119
3 Bend (1) 1000 0.785  0.6162 45° 0.183 0.297
4 Bend (2) 1000 0785 = 06162 45’ 0.183 0.297
5 Friction 1000 0785 06162 124.5%0.0130x120/1.0°@/3) 2,525 4.098
6 Rapid con. 750 0442 0.1954 D2/D1=0.75/1.0=0.75 0.235 1,203
7 Friction 750 0442 0.1954 124.5%0.013%2x10/0,75M4/3) 0309 1.581
8 Bend (3) 750 0442  0.1954 45 0.183 0.937
9 Sub gate 500 0.196 00384 C=090 0.235 6.120
10 Main gate 500 0196  0.0384 C=0.90 0.235 6.120
11 Outles 500 0.196  0.0384 1,000 26.042
Total 5.598 53.062
K=1Afi/Air2)N.5= 0.1373 Q=K*/ (2gh)= 0.608 Vv H '
(54) Calculation sheet of head losses (Outlei, Pangasan dam)
Losses Pipe dia. Flow area . Coefficient of losses ) ‘ '
{mm) Ai(m2) Ai*2(md4) Calculations fi fifAiN2
1 Inflow " 600 0283  0.0801 0.160 - 1248
2 Rapid exp. 600 0283 - 00801 DI/D2=0.6/1.00.6 0.410 5.119
3 Bend (1) 1000 0785 0616245 0.183 0.297
4 Bend (2) 10000 0785 06162 45 0.183 0.297
5 Friction 1000 0.785  0.6162 124.5%0.01352x100/1.0M4/3) 2104 3414
6 Rapid con. 750 0442 0.1954 D2/D1=0.75/1.0:0.75 0.235 1,203
7 Friction 750 0442 0.1954 124.5x0.01302x100.75°43) 0309 1.581°
8 Bend (3) 750 0442 01954 45° 0.183 0.937
9 Sub gate 500 0.196 00384 C=0.90 | 0.235 61200
10 Main gaie 500 0.19  0.0384 C=090 0.23'5' | 6.120°
11 Outlet 500 0196  0.0384 1.000° 26042
Total - 5177 523718
K=H(fi/AM2)M0 5= 0.1382

Q=K+ Qghy=" -

0612 H
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Table 6.1 Land Holding Area by Dam
— . Farm Size (ha)

Dam 0.5 i 15 2 - 25 3 3.5 4 4.5
alnges | -
1H No. 16 89 32 43 8 1 6 -5 0
HH No.(%) 15 418 15.0 20.2 3.8 52 2.8 23 0.0
Arca(ha) -8 8¢ 48 86 20 33 21 20 0
Papgasan ‘ '
HH No, 4 30 8 22 3 8 3 5 1
HH No.{%) 4.4 33.0 8.8 24.2 3.3 8.8 3.3 55 L1
Arca(ha) 2 30 12 44 1.5 24 10.5 20 4.5
l‘mﬂ .

HH No. 20 119 40 65 11 19 9 10 1

HHE No.(%) 6.6 39.1 3.2 214 36 6.3 3.0 33 0.3

Arca(ha) 10 119 60 130 27.5 57 31.5 40 45
Farm Size (ha) :

Dam 5 5.5 6 6.5 7. 7.5 12 15
Balnges
HH No, 2 0 0 0 0 0 0 1
HH No.(%) 0.9 0.0 0.0 0.0 0.0 - 0.0 0.0 0.5
Area(ha) 10 0 0 0 0 0 ] 15
Pangasan
HH No. 4 0 1 0 0 1 1 0
HH No.(%) 44 0.0 1.1 0.0 0.0 1.1 1.1 0.0
Area(ha) 20 0 6 0 0 75 12 0
Total
HH No. 6 0 1 0 0 1 1 1
HH No.(%) 20 0.0 0.3 0.0 0.0 0.3 0.3 0.3
Area(ha) 30 0 6 0 0 7.5 12 15

Dam Toital  Ave.ha).

Balnges :
HH No. 213

HH No.(%) 100

Arca(ha) 350 1.6
Pangasan :

HH No. 91

HH No.(%) - 100

Area(ha) 200 2.2
Toal

HH No, 304

HH No.(%) 100
Awa(ha) 550 1.8

Note: HH No --- Number of farm householda bﬂneﬁted by dams.
Source: "Individual Farmers Landholding in Pangasan CIP" and
“"Masterlist of Farmers Beneficiaries” from Moriones imgawrs Service Association.

4, Adjustment are made by Study Team

"



Table 8.2 Crop Budget

- Rainfed Palay in Wet Scason -
Future Without Project Condition (Unit: Pesos) : :
Input Unit *  Production
. Ttem Qniantity " Value Cost -
I. Cash Costs
1. Hired Farm Labor - 40 Md 65 - 2,600
2. Material Inputs o
-Seeds 282
-Fertilizer 565
~Chemicals 611
3. Others 812
4, Sub-total - 4,870
II. Non-cash Costs )
1. Family Farm Labor 29 Md 65 1385
2. Others : : o4
3. Sub-total 1,979
IIL. Total Production Cests . - 6,849
1V. Toral Retumns 2400 Kg 4.0 9,600
V. Cash Costs 4876
V1. Cash Balance 4,730
< frrigated Palay in Wet Season -
Future With Project Condition (Unit: Pesos) _ .
Input Unit Producticn
Item _ Quantity Value Cost
1. Cash Costs . ' =
1. Hired Farm Labor 61 Md 65 3,965
2. Material Inpuis :
-Seeds 226
-Fegtilizer i,153
-Chemicals 940
3. Others 2,513
4, Sub-total 8,797
H. Non-cash Costs . P
1. Family Farm Labor 51 Md 65 Iins
2. Others o 166
3. Sub-total 3,481
. Total Production Costs 12,278
IV. Total Returns 4,500 Kg 4.5 20,250
V. Cash Costs . : 8,797
V1. Cash Balance 11,454
- Imrigated Com in Wet Season -
Future With Project Conditien (Unit: Pesos)
Input . Unit Production
Item Chiantity . Value Cost
1. Cash Costs .
1. Hired Farm Labor 71 Md 65 4,615
2. Material Inputs
-Seeds 130
-Fertilizer 1,335
-Chemicals 900
3. Others 2792
4, Sub-total 9772
1. Non-cash Costs . S Coo e
1. Pamily Farm Labor 56 Md 65 ... 3640 -
2. Others . _ o . 182
3, Sub-total 3822
HI. Total Production Costs 13,594
1V. Total Retums 4000 Kg 35 14,600
V. Cash Costs : 9772
VL, Cash Balance 4228

Source) Survey Team's estimate using the following data:
- Fanm Economy Survey conducted by Study Team,
- Existing data collected by Study Team. (8)



Table 6.3

‘Financial Value of Saved Crop Production

- Balnges Dam -

ltem

Planted Unit Produc- NetReturn  Annual
- Area Yield tion perha Profit
(ha) (ton/ha) (ton) {Peso/ha)  (000Peso)

1. Without Project

1. Rainfed Palay 350 2.4 840 4,730 1,656
1L With Project _

1. Irrigated Palay 350 4.5 1,575 11,454 4,009
2. Irrigated Coom 350 4.0 1,400 4,228 1,480
3. Total 700 5,489
IIL. Net Benefit

1, Palay 0 2.1 135 6,724 2,353
2. Comn 350 4.0 1,400 4,228 1,480
3. Toial 350 . 3,833

- Pangasan Dam -
Plaated Unit ~ Produc- NetRewsn  Annual
liem Area Yield tion perha  Profit

" 1. Without Project

i (ha) {ton/ha) {ton) (Peso/ha)  ('000Peso)

1. Rainfed Palay - 200 24 A80 4,730 946
I1. With Project -
1. Irrigated Palay 200 45 900 11454 2,291
2, Irrigated Corn 200 40 800 4,228 846
3. Total 400 _ 3,137
III; Nct Benefit ‘
1. Palay 0 21 420 6,124 1,345
2.Com 200 4.0 800 4,228 846
3. Total 200 2,191
- Whole Area-
Planted Unit Produc- NetReturn  Annual
Item Areca Yield tion per ha Profit

I. Withoul Project

{ha) {ton/ha) {ton) (Peso/ha)  ('000Peso)

1. Rainfed Palay 550 24 1320 4730 2,602

11. With Project |

1. Irrigated Palay 550 45 2475 11,454 6,300

2, Irrigated Comn 550 . 40 2200 4228 2325

3. Total 1100 : 8,625

III; Net Benefit :

1. Palay 0 2.1 1,155 6,724 3,698

2, Com’ 550 40 2200 4228 2325
550 — 6,023

- 3. Total -

©)



Financial Analysis

. Farm Size: 1 ha
Tenure: Tenant

Table 6.4 . Farm HH Size: 54
. Without Project With Project
Item Qty Unii(Pkg) _ Value(®) Qty . Unit(P/kg) _ Value(P)
1. Marketable Production T
- Palay (Rainfed) 1470 kg 4.0 5,880 0 kg 4.0 .0
- Palay (Irrigated) 0 kg 4.5 0 3,570 kg 4.5 16,065
- Corn 0 kg 35 0 4,000 kg 3.5 14000
{Sub-total) s 5,880 ' : ‘ 30,065
2. Family Consumplion 7 L
- Palay (Rainfed) 930 kg 4.0 3,720 0kg 40 0
- Palay (Irrigated) 0 ke 4.5 0 930 kg 4.5 4,185
{Sub-total) 3,720 : _ '4,185
3. Payment to Land Owner 2,130 1,150
4, Production Cost C :
- Palay (Rainfed) 1 ha 4,870 "0 ha 0
- Palay (Isrigated) ~ Oha - 0 "1 ha 8,797
- Corn "0 ha S ¢ 1 ha . 9,772
{Sub-total) 4,870 © 18,569
5. Net Farm Income
- Crops’ 2,600 8,531
- Livestocks 3,100 3,700
- Other Crops 1,590 1,590
(Sub-total) 7,890 13,821
6. Cash Income . -
- Crops 5,880 30,065
- Net Livestock Income 3,700 3,700
- Net Other Crops Income 1,590 - 1,59
- Off Farm 3,870 - 3,870
{Sub-total) 15,040 36,225
7. Cash Expenditure . _'
- Craps Production 7000 25,719
- Others 8,000 - 8,000
(Sub-total) 15,000 33,719
8. Farm Cash Balance 40

5,506

Note: Net income of livestocks and other crops, annual off farm income and home expenduure
are derived from adjusting the results of Farm Economy Survey.

(10)
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DRAWINGS

No. Drawing Title
1. GENEF%AL PLAN OF INTAKE AND OUTLET WORKS (BALNGES DAM)
2. GENERAL PLAN OF INTAKE AND QUTLET WORKS (PANGASAN DAM)
3. PLAN OF INCLINED INTAKE CONDUIT (BALNGES DAM)
4, PLAN OF INCLINED INTAKE CONDUIT {PANGASAN DAM)
5, PLAN OF OUTLET WORKS (BALNGES DAM)
8. PLAN OF OUTLET WORKS (PANGASAN DAM)
7. PLAN OF GABION WORKS (BALNGES RESERVOIR WATERSHED)

| 8. PLAN OF GABION WORKS (PANGASAN RESERVOIR WATERSHED)
9. PLAN OF ASH DISPOSAL SITE (BALNGES DAM)

10.  PLAN OF ASH DISPOSAL ISITE (PANGASAN DAM)
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