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PREFACE

In response to a request from the Government of the Republic of the
Philippines, the Government of Japan decided to conduct a basic design study on the
Project for Minimizing Ash-Fall Deposition on the Western Barrios Impounding
Irrigation System and entrusted the study to the Japan International Cooperation
Agency (JICA).

JICA sent to the Philippines a study team headed by Dr. Masami Yasunaka,
Director, Laboratdly of Structures Analysis, Department of Structural Engineering,
National Research Institute of Agricultural Engineering, Ministry of Agriculture,
Foresiry and Fisheries, and constituied by members of Nippon Giken Inc., from April
8 to May 3, 1992. |

The team held discussions with the officlals concerned of the Government of
the Philippines, and conducted a field study at the study area. After the team returned
to Japan, further studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly reldtions between our two countries.

.+ 1 wish to express my sincere appreciation to the officlals concerned of the
Governiment of the Republic of the Philippines for their close cooperation extended to

the team.

July 1992

Kensuke Yanagiya

President
Japan International Cooperation Agency






) July 1992
Mr. Kensuke Yanagiya

President .
Japan International Cooperation Agency
Tokyo, Japan

Letter of Transmitial

We are pleased to submit to you the basic design study report on the Project for
Minimizing Ash-Fall Deposition on the Western Barrios Impounding Irrigation
System in the Republic of the Philippines.

This study has been made by Nippon Giken Iric., based on a contract with MCA.
from March 31, 1992 to July 31 1992. Throughout the study, we have taken into fuil
consideration of the present siluation in the Philippines, and have planned the most

appropriate project‘in the scheme of Japan's grant aid.

We wish_to take this opportunity to express our sincere gratitude to the
officials concerned of JICA, the Ministry of Foreign Affairs, the Ministry of
'Agriéulture, Forestry and Fisheries and Embassy of the Republic of the Philippines in
: Japan. We also wish to express our deep gratltude o the officials concerned of the
 National Irrigation Administration, JICA Philippine Office and Embassy of Japan

in the Phﬂippines‘for their close cooperatlon and assistance during our study.

At last, we hope that this report will be effeciively used for the .promotion of
the project.

Yoshimitsu Yukawa
Team leader
Baslc design study team

Nippon Giken Inc,
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Overview of proposed
construction site of gablon
works in Balnges watershed
{STA. 0+600)

Proposed site of gabion works
in Balnges watershed
“(STA. 0 + 500)

Proposed site of gablon works
in Bainges walershed
(STA. 3+4400)







Propdsed site for ash dredging
at the upsiream of Balnges :
dam storage area

Upstream of Balnges dam
storage area’ .

“(Depth of ash deposition is
4 {o § meters)

Upstream of Balnges dam - -
storage area. B







Overview of upstream of
Balnges dam watershed

Overview of middle portion of
Balnges dam watershed

Ash deposition on hillside at
middle portion of Bainges dam
watershed ' :







Propdsed site of ash'dredging and gabion works in Pangasan reservoir






Proposed site for inclined intake conduit of Bainges dam

Pr‘obosed site for outiet works and ash disposal of Bainges dam






Overview of watershed of Pangasan reservoir
{Ash remaining on hiiiside is shown in white)

Ash remaining on hiiléidé in watershed of Pangasan reservoir






'. B The share of the agricultural seetor in Gross=_'ﬁonieStic Product (GDP) gradually
deereas'ed i‘rorn_ 28 % in 1976 t023% .in 1990 in the Philippines. Agricultural production
'mcfeas_éd steadily and went as far as to'_ex;iart'ﬂcé_ i1 1967, However, the average farm
size, mdasured at dourid 2.6 ha in 1980, remains small and the rural sector continues to

suffer =‘.frox"n '})o{rertyi'The agriéﬁit\iroi population oocupiés 45% of the éetivel:sbor forcs.
'Approximateiy 70% of the agricultura] population belongs to the poor 'The tural-urban

inequality of income has increased over tirne

In the Medium-Tenn Nattonai Development Plan {1987 1992] the uitimate atm of

the development has _been to- foeus on (1) alleviation of poverty. 2 creation of
‘: _employment opportonity [3) promotion of equity and soeiai justice and (4) attainment of
.' 'sustainable eeonomic growth with an emphasis on rural iife s stability and the raising of
Iiving standards The Government of the Phﬂippines has preferred to promote the small-
. ‘gcale infrastructure projeets and the Iabor-intensive development projects in line with

the development stmtegy Another aim of this plan is to reduce the incidence of poverty

' i’rom 63 7% in 1985 to 48 1% 1n the rural areas

| The WeSteni":Eérnos: irnpounding I*rriga.tion"systern {th-e's'y'stein} was constriicted

1 under Japan 8 grant aid program in 'i‘anac Province and oompleted in March 1991, The
System alms at’ i.nereasing the level of agriculturai produetivity and contributing towards
."-the promotion and prosperity of the regional economy through the deveiopment of
: irrigation agriculture with reservoirs and canal systems in’ rainfed farming areas in
| confonnity to the aims in the Medium-f[‘erm National Development Plan. The System :
onsists of four irrigation systems eomprised of reservoirs ‘and irrigation ‘canals
1 (Bainges Pangasan Mangﬂlog and Buleiatin systems) and one bridge. and commands an

o irrigation area of 1 030 ha in totai Just before the operation of the System in the middle

ay



of June 1991, Mt. Pinatubo, looated.mscez—it'faf i;i‘izoxi, Sta_rted__to erupt and emitted tons
and t_ons of volcanic debris and ash, estimated at five billion cublc m’eters; Wh_iei_r covered

vast surrounding areas mciiuding theSystem _

7 In the Foilow up Study oonducted by the Japan international Cooperation Agency :
(JlCA) in December 1991 which invesiigated the’ Systems damage due to the eruption. it
was repol ted that the ashfall had piled up to two million cubic meters and 0 6 million . | _
The voluminous ashfalls Te- mobi}i.zed by the following monsoon rains silte(i up the-. -
" rivers and reservoirs The toial storage capacity of the Bainges and the Pangasan -
| reservoirs were respectiveiy rcduccd by 1 1 0% and 10, 5% and it Ls foreseeable that in the
]reser\roirs. and result in a i‘urther decrease of water storage capacities. and accordingly
| _ the reduction of irrigable areas s unavoi(iable It Is estimated i.hat 1. 05 million cublc
meters and 0.31 million cublc meters of ash wil flow,into the Dalnges and Pangasen
reservoirs m‘tiiree to fivc yea.re. 'whi'ch' ie'eq'u'ioalent-to 58% and 31% of iﬁeir total sto'rage
capacity, reSpectively (‘onscquently, if Athe wholc quani‘ty of the ash happens o ﬁow :
into tho reservoirs, the ex.istmg dam intake facﬁities wili be buried completeiy by . the ash |

and lose their functions, aiso result in such problcms as the diﬁieulty of controlling the '

water lev_el of the reservolrs, Whic_h _wiil._bring., abou; iroobie.s_ of dam __ope:at,_i_ol__l-._

Considering above situations and based on the results oi' i.he Follow-up Studyg the o
Govemment of the Phﬂippmes has formulated 8 pian. in order to acquire the intake

most important arcas of hid_-_ potential to produce agriculturai crops, and that of a;

preceding model project of the Smali Water Impounding Management Pro_ject (SWIM) ‘

The Govemment of the Phiiippines requestcd the Govermnent of Japan to grant ﬂnancialf' B

cooperation on this plan in March 1992, . . .

@



In reeponse to the request the Govemment of Japan decided to conduct the basic
design study (the Study} on: the Projeet for Mmimizing Ash-falt Depeeition on the Western

'Barries impnunding Irrigation System {the Project} The JICA sent. the study team {the

o Team} for 25 daye ;from April 9 1992 to May o 1992 The Team studied the project's

viabﬂlty basie design of-the proposed facilittes, . projeet cost, operation and mainienance
'plan on the basis of the ﬂeld suweys discussions and exchange of views with the

_?htllppinee_pﬁ_‘leia_ls c_on(_:err;ed.

The eontent of the recmest frorn the Govemnent of the Phﬂippines is deseribed

-hereunder It concerns the two reservo:l.rs of the Balnges and Pangasan reservoirs which

o have partieularly sufléred from the deposition of volcanic ash Aecordingty 1t is expected

' '-that the Project wﬂl result m the beneficial effects expected at the begirming from the

| irrigation project itseli‘

_{1)' Con_st‘__t_‘rietjion::ofl stmeturea for r.ni.ni'r'rii'zi'rig.ﬁa'.s}i-i‘al:l"deb’osition in the
: _-"r'es;moe; ra | -
'..1'1‘};:'-:;:._ ._Dredging of ash deposited in the reservoirs to maintain the storage
. f;‘-"capaeity of the reservoirs. and - | j
: iii] Installatlen of inclined type intake facﬂities and sand sceuring valves to

y ‘--'-'secure the dam intake funetion

5 "-I‘n' aéeer‘dafieéweh the re'dueet fro'm'i the Government of the Philippines, the Team
-carried out the field survey on items such as the present coudition of related dam

: ._faeilities. the conditions of voleanic ashfalls piling on the watereheds. the depoeition

volurnes in the reservoirs and the estimation of the future possible ﬂow of ash into the .

i reservotrs etc As for the eomponents of the Project their required functions and their
_ appropriate speciﬁeations were studied and determined through the analyses of the

= -collected data in Japan - ;

108



. The project components consist of the improvcmcnt works of: chm intake and-
outlet faclitics o discharge ash which wil] flow into the reservoirs and 'bury present dam '.
intake facilities gabion dam works and vegetation works to minimize ash deposition in':_:__:_
the reservolirs to ensure storag,e c(ipacitics. and. dredging ot‘ ash aiready depositod in thez—_ _

reservoirs 'I‘he features of these components axe as follows

Proposed Fac'ilit'ies-:. L RS o Ballng'e"s_'daxn"- ' 'Pang'asan dam

_ a) For maintaining functional oxder of dam intake facﬂities o
_' Inclineci intake conduit L G )
Intake gate installation | '_ o600mm 1 gate eﬁOOmm 1 gate' .
SRR a400mm 2gates ¢400mm 1gate":: o
Outlet facilities - R

Outlet valve installation " g500mm: 2 vzilves 2500mm:2 valves
and energy dissipator I e e -

b) For minimizing ‘ash deposition in the resenoir

and ensuring storage capacity
| Gabion dam " - o ‘. 13nos. e 2nos
tAsh voiume accumulated) ._ (8400(}01:13} (120000:113) :
Dredging ofash : . '_ BOOGOmd 500'00m3 '
Vegetation _' - i ' N 150ha - 50ha..

'i‘he executing agency of the Project is the National Irﬁgation Administration _

(NIA} The NIA is the adrninistrative organization which implements irrigation projccts g

1n the Philippines and has good ievel of expertence and capabﬂity both in technology: SR

arid management It can be said that the NIA has ample capability to execute the Project i
The Irrigators Assoctations (IAs) composed of the project beneficiaries were alrcady :

estabiished in the project area. The NIA and the IAs have responstbﬂity for the operation':' S

(’4}:



andi'-_malntennn_ce?o:f the. pr’oposec_l. facilities.. The IAs ‘have capabilitles for the
3 "m.‘alnt'enanee -of t'he-‘ jmga'tion- canals; 'colleetlon of, the Arrigation fee and wnole
management of the irrlgatlon systems As for the: project unplementation necessary
procednrus L£lnding budget provision for land- aequisltion of ash disposal sites and land
_-eon};}ensation_for temporary roads:- shall be undertakentby the Govemment of the

~ Philippines. ‘The totaf cost for the above items is estimated at around 1.75 million pesos.

The Project will be _eoniplet_ed within a .tota:l of eleven months, three months for
detailed design and e_lght..rnonths for construction. |
. g _W_ltll' the :'implementation of: t_lie Project-.'-_aistsble irrigation farming will becorne
poséil;le.- however i -no.rneasure is taken, agricultnre will be ooliged to return to the
_ ralnfed farming because of a shortage of the dam storage capaclty. malfunctlon of the
| .'lntake facilities related to the .rrigation water supply “By. ‘the construction of the
'proposed facilities the aforementloned damages induced by the ash deposition in the
r_ese_r_voirs and.also :the'difﬂculty_of_ ‘dain water level control which rhave an’ tmportant
funotio_n to secui'e; :the"stab:ilily__of_,dam_ embanlnnent and reservoir‘ can be nrevent_ed from
' occurrlng ' -'Illle beneﬂoiel feim;area ol‘ the Proje-'ct. is 550 ha'in. total {Balnges : 350 ha.'
| .Pangasan 200 ha}, anti the nnmber of benefieiaries is 1 640 persons (Balnges 1,150 _'
,persons Pangasan 490 persons) In addltlon to this a great number of farmers will have |
3 a employment opportunity at the construotion works of the. Projeet This will be of

'financial beneﬁt to the approxlrnately 8,400 farmers employed

| The economic eﬁ"ects of- the Project can be seen in the fact that agricultural
: _production losses will be saved by preventing volcanic ash from ﬂowing into the
o reservolrs 'I’he annual saved production losses are esﬂmated at 1 155 tom of paddy and _

; 2 200 tons ol‘ com. which are valued at 6 024 thousand pesos per annum in total The
eIfects of the lncome an the typlcal farm household are studied on the small tenant

' fanners (farrn size 1.0 ha)‘as _a-model, whose lands are located in'the krigatlon arcas of

&



the dams Without project conditions. the. anrmal net fdrm income is- estimated at abom '

7,900 pesos On the other hand with project conditions, it: wﬂl increase to a?oout 18, 800: -

pesos, or 1.75 tsmee of. the 'meome n without- -.projeet-oondtttons. As. for the armual
..disposabte income, it is- expected to. incredse by about B, 500 peeos This mt.rementa‘t.
.disposable Income will contribute towards u;sgmding, the ltving standards of the'
beneficial !‘armers and ereatmg the employment opportunities in the: rural area through

active agrtcultural produetivity

As described above, the Project is expected to create direct and mdirect eﬂ‘eets '
‘Meanwhile, the nationwide SWIM Project whose implementatton has been raptdlyf -
promoted since 1991 by the Govemment of the Phi}ippmes, aims to attam 1} aeceteratton' 3

ei‘ economic growth in less developed regtons and enhancement of livmg standards of :

farmers in these regzons 2) creation of employment opportunity for rural people t‘n‘ough | .

conetruction“ ao_ttvittes ‘as ;.wel_fl ‘as: 'op.e_ratto_n . and _mai_ntenaxl_lce of: tlt_e_. projeets.; ’31 :
: 'pro:ﬁotion of effeetive' aéveioprﬁent and .ﬁtmzaeéﬁ of.i'l.a.nd eﬁd;wat'er'-re'senréeéi and s
on. Whe eas the System will contribute hy extending its valuable demonstrative effects -
over the country in serving as'a pilot: model project prtor to the SW]M Project In this. :
conneetion it is Ieeommended that the Projeet wﬂl be executed under a grant aid program
by the Govemment of Japan to mtndmjze the damages of the ash deposition and to: take =

urgent oountermeasures to secure the reservoirs functione In order to ensure smooth s

' implementation,_.operation -and maintenan‘c'ejof‘;thefProjeot.k .it-' is recommer_aded:_thatfthe S

following shall be-'underteken_ib}'.:the'.Governrﬁeﬁt of the Philppinies. 7ol i i

e o Seoure.theflénd for cériétruotton -Ami\témﬁbfmy-maas,'ﬁ_-..j.._ T

- to hold explanatory meeting in advance for the farmers 'I‘he aim wouId be to_. N

conﬂrm the planting periods and to wcape from the problems caused by the

eonstmction works on their irrigatton and farmtng aettvities

®



Furthermore, realtzatton of effective operation after cons{ruction will depend

' conslderably upon the self -help eiforts of farmers as well as the efforts of the Philippine

officials and the NIA. It is therefore recommended that the concemed Philippine

: p_ersonnel-eonduc_t their activities with due atiention to the following polnts.

-~ to designate specmtzed engineers to manage the operation and maintenance

related to the dam facﬂities and water distribution, and to carry out’ c!eanjng _

ot‘ ash deposlted n the tmcfation canals. In addttlon to this, the engineers

. shall conduct periodieal monitoring of ash development in the reservoir and

_appropriately opera_te- the outlet vaives to scour ash on the bottom of the

réservoirs when necessary.

' to*énhanée'coooEratNe 'rel'ations- between the NIA and IAs, ~The NIA s

' responsible for the establishment of leglslatlon and undertaking for operation

.and maimenance of reservoirs and irrlgation canais. and the collection of

" irrigation f_ees.’

Furtherm'ore the resettlement and the reclamation by the landless farmers

evacuated from the Mt Pinatubo eruption are taking place in the watersheds of the

'Balnges and Pangasan reservoirs It is expected that the outﬂow of remaining ash and

--._'eroston of soﬁ resuiting from. rainfalls will be accelerated owtng o thelr excessive

reclamatton as well a§ fening trees. The Survey shows. that the outflow of ash rerna:lning

- in the watersheds and soil erosion are reframed by herbaceous plants naturally growing

1n these watersheds For this reason, it is necessary to promote “vegetatton work” on a

_'wide area as a measure not only for the protection from ash ﬂowing and soll erosion but

:for the comprehenslve soil conservation in the watershed of the reservolrs If a guldance

: conceming vegetatlon work is organized by the Departrnent of Agrlculture and other

‘ :'relevant agencles for the resettling farmers. the Project can be expocted to have more

g -‘_SHStainable e_ﬁ'ects. .
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Chepter 1 Introdugiion

The Wesiern Barrios Impounding Irrigation System ithe System) was constructed
under the Japan's grant aid program in Tarlac Province and completed on March 1991, The
system aims at increasing the level of agricultural productivity and contributing towards the
promotion and prosperity of regional economy through the development of irrigation
agriculture comprising with reservoirs and canal system in existing rainfed farming areas.
The System consists of four irrigation systems comprised of reservoirs and irrigation canals
{Balnges, Pangasan, Mangillog and Bulelatin irrigation systems} and one bridge. Just before
the operation of the System in the middle of June 1991, Mt. Pinatubo, located in the Central
Luzon area, starfed to erupt and emiited voluminous volcanic materials and ash, estimated at
five billion cubic meters; which covered vast suri‘oundmg areas including the System.

‘In the Follow-up Study conducted by the Japan International Cooperation Agency (the
JICAY in December 1991, which investigated the System’'s damages caused by the eruption, it
was reported that the Balnges and the Pangasan dams and reservoirs will be filled up by the
ash In three to five years.

The Project for Minimizing Ash-fall Deposition on the Western Barrios Impounding
Irrigation System (the Project) aims to recover agricultural productivily, as was originally
planned in the beginning of the irrigation project, taking proper countermeasures to prevent
functional disorder of dam intake facilities and reduction of dam storage capacities caused
by ash accumulation in the Balnges and Pangasan reservoirs.

The Government of the Republic of the Philippines (the GOP) confirmed the Project as
a high priority and also in urgent need for its Implementation. The GOP requested the
Government of Japan {the GOJ) to grant financial cooperation for the Project in March 1992.
In response to the request, the GOJ decided to conduct the basic design study (the Study) on the
Project, |

The JICA sent .the basic design study team (the Team) headed by Dr. Masami
YASUNAKA, Director of Laboratory of Structures Analysis, Department of Structural
Engineering, National Research Institute of Agricultural Engineering, Ministry of
Agriculture, Forestry and Fisheries, and constituted by the members of Nippon Giken Inc. to
justify the P’ioject for Japan's grant aid program, for 25 days from April 9 {c May 3, 1992,



The Team studied the project viability, basic design of the proposed facilities, project
cost and operation and maintenance plans on the basis of the fleld surveys, discussions and
exchanging views with the Philippines officlals concerned. After the study in the project site
and further studies in Japan were completed, the basic design study report on the Profect was

prepared.

The Tearn member lst, suivey schedule, list of persons concerhed. and Minutes of
Discussions are attached in the Appendix. '



Chapter 2 Background of the Project

2,1 Background of the Project

The share of .the 'agricultufal' sector in Gross Domestic Product (GDP)
gfadually decreased fr'_o:m 28 % in 1976 to 23 % in 1990. The production of rice grew
steadily, and 593,095 tons of rice equivalent to about $1.2 million was exported in
1990. The agricultural population occupies 45 % (about 10.2 million persons) of the
total active labor forbe-(about 22.5 million persons). Average farm size has in fact
fallen from 3.5 ha in 1960 to 2.6 ha in 1980 because of population growth,

The rural se_cior continues to suffer from poverty. It has a higher incidence
of pov;eIty {about 70.%) compared to the urban sector (about 60 %). The major
problems of the agricultural sector are: (a) low productivity, (b) insufficient support
services for agﬂcultural activities, (¢} lack of post harvest factlities, and (d) weak
farmers' oi'ganizatlons. |

Farm land area In the Phﬂippmés was 7.51 million ha (25.1 % of the
country's land area) in {otal as of 1987 . of which 1.54 million ha {about 50 % of total
frrigable area in the country) is under the commanﬂ of irrigation systems/projects.
Recently, 1.45 million ha of paddy fields, out of the total 3.17 million ha of paddy
fields in the country, are irrigated by the various irrigation systems under the -
administration of the National Irrigation Adminisiration (the NIA), In the said
irrigated paddy field, the National Irrigation Systems (the NIS) serve in about 0.627
mitlion ha (42 %), the Communal Irrigation Systeins {the CIS) serve in about 0.709
million ha (48-%), and the remaining 0.152 million ha {10 %) are irrfigated by pumnp
. miga_tion' systems.: The NIS are being well-operated and maintained directly by the
NIA and produce comparatively high yields.. However, the CIS mostly have
prob_l'eins with operation and maintenance due to inadequate facilities, lack of
water resbu’r(:es and a budget shortage for proper operation and maintenance so that
unstable farming activities are consequently being performed.

The Western:Barrlos Impounding Irrigation System (the System), having an
irrigatton area of 1,030 ha located in the Province of Tarlac, was completed under a
grant aid program of Japan and was turned over to the NIA on March 1991. The
System aims at ralsmg the present low level of agricultural productivity and

contributing to promot'ion‘ and prosperity of regional economy. As for its
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components, four dams and reservolrs (Balnges, Pangasan, Mangillog and Bulelatin - -
reservoirs having total storage capacity of 6.2 milllon m3 in total), Wrigation
canals (23.86 km length In total) and one bridge (175 m length) were constructed. -
Just before the operation of the Systein in the middle of June 1991, Mt.. Piatubo .
suddenly awoke from its long slumber and cﬁxpted ina sudcession of eﬁcplosions.
thus called "the eruption of the century". Mt, Pinatubo's eruption spewed out an
enormous amount of volcérﬁc debris, estimated at five buuon‘m3.- that covered the
area for more than a radius of 50 kan around the volcano. The lahars or mudflows,

that cascaded from Mt, Pinatubo as a result of the wet-season rains, caused many
rivers to swell and avefﬂow into paddy fields, and the cost of their daimages to
properties have run juto the billions of pesos.

.On the watersheds of the Balnges and the Pangasan reservoirs, which are
located close to the voleano, ashfalls reached 5 to 10 cm thick, and these ashialls
were transporied into rivers and fesewoirs by the rains. Asthe remaining ash on:
the hi]léides of the watersheds fiows out in the fuiure, the problems such as the:
filling up of reservoirs by ash deposition, disorder of dam intake function,
reduction of irrigable area corresponding to decreased dani storage capacity,
difficulties in dam management especially for emergency release of dam storage .

water, elc. are expected.

In guick response to these situations, the NIA has formulated a plan to
restore the Balnges and the Pangasan dams and reservoirs in order to solve the
problems aforementioned. The Government of the Philippines made a request for
the Government of Japan to grant financial cooperation on the Project.

The NIA is responsible for the administration and implementation of the
Project. The NIA is the adminisivative organization to implement irrigation
projects in the Philippines, and is competent to conduct the whole stages of the
project cycle- planning, designing, .supervision, operation and maintenance,
monitoring and project evaluation. The organization chart.of the NIA is shown in
Fig. 2.1.
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Cutline of the Regiest
) Circumstances of the request

As the System is a pilot modei .prc':je(:t of reservolr Mgatioﬁl s;}s'tcrh
prior to the Small Water Impounding'Managemént Project"(S\V}M}':ﬁhiCh is
going on all over the couniry, the NIA has prompily established'an:
immediate restoration plan on both of :the Balnges and the Pangasan
reservoirs. In line with this, the Government of the Philippines requested
the Government of Japan to grant financial cooperation for this "Proji_a_ét in
March 1992. - | o B

(2) Objectives of the request

The objectives of the ?r'c.ject are to take-proper countemxeasﬁi‘c_s to
prevent functional disorder of dam intake facilities and ;"eduction of dam

storage capacity caused by ash depesition in the reservoirs.
(3) Items requestad

’I‘he itetﬁs of the request from the Government of the Philippines are
described below. The dams and irrigation facflities of the Balnges and the
Pangasan dams including their water_sheds were requested as thé subject of .
study and project implementation. ' ' | '

1) Construction of structures for minimizing ash-fall deposttion in the
reservoirs, o ' R '
i)  Dredging of ash deposits in selected areas of the reservoirs, and .

i1} Installétion of inclined type intake facilities and sand scouring

valves.

Quiline of the Eruption and Damages -

Mt. Pinatubo located at the boundary of the Provinces Zambales, 'Téirléé'_'and

Pampanga, first showed signs of restiveness in April 1991, and started a _séﬁés of

the big eruptions with tons and tons of volcanic materials and ésh. =cs.rtim'axtfed_?at five

billion cubic meters or over, on June 12, 1991. The numerous numbers of the houses
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and buildings collapsed {rom the weight of volcanic debris accumulated durlng
ashfalls. Fig. 2.2 shows the locations of Mt. Pinatubo and Provinces in Region I1I
affected by the eruptions,

As shown in Fig. 2.3, the mudflows that cascaded from Mt. Pinatubo as a
result of the heavy rainfalls spawned by the storims destroyed houses, bridgés and
dikes of the rivers. ‘Sev:efal towns and barangays, and also agricultural lands were
buried in the mudﬂows The amount of the damages by the ashfalls and mudflows
as of March 1982 was esﬂmated at- around 9.4 billion pesos as listed in table (2} in
Appendix 5. The total affected area of the agricultural land was estimated around
101,000 ha and the amount of the damages was about 523 million pesos. Total
affected area of paddy field in Region IIl was estimated at 78,884 ha and the 57,000
farmers were affected. The affected area by mudflows was reported around 23,063
ha in September 1991.

The exte_nt of the damages of the 'irrlgation system in the Provinces of
Bataan, Pampanga, Tarlac and Zambales is summarized in Table 2.1. The affected
irrigatcd area of 45,700 ha was comprised of the National Irrigation Systems 25,000
ha, the Communal Irrlgation Systems 20 700, ha - Fig. 2.4, 2.5 are location maps of
the National and Communal Irrigation Systems in the aforesald Provinces.

" The project area Is located from 35 to 40 km northeast of the crater of Mt.
Pinatubo. The catchment areas (the watérsheds) of the Balnges and Pangasan
reservoirs along the right bank of the Bulsa river vary from 25 to 35 km, and
beneficial areas of both reservolrs vary from 35 to 40 km from the crater. The ash
had a thickness of 5 te 10 em at the catchment areas and around 2 cm at the
bénéﬁciai a_reaé as shown in Fig. 2.6. Sevel_;ai rivers located close to the project area,
such as the O'Donnel river and the Tarlac river, already swollen with volcanie
debris and mudﬂows that cascaded from Mt. Pinatubo The mudflows collapsed the_
Tiver dikes and buried more houses and agricultural lands. in comparison with the
damages occurred in the agricu_ltural lands along the O Donnel river and the Tarlac
river, that damages in the projectﬁ areas including both of the reservoir catchment
areas were minimized b'écaus'e of the limited .thiékneés- of the ashfalls. ' The
catchment areas of the. Bulsa river and its tributaries, where the two dams of the
Balnges and ‘:'angasan dams were constructed, are at far d!stance from the hillside
of Mt. Pinatubo, that the inflow of pyroclast_ic materials in_to the irrigation systems

s less expected. As deséribed above, the Elamages by the Mt. Pinatubo eruption were

limited and the occurrenice of the mudflow i3 less expected in the project areas.

.



Table 2.1 irrigation Systems Affected by Mt. Pinatubo Eruption -
Province and Affected Systems Restoration Requirements .~ -

Type of Systcm No.of  Coverage {Amount in P'000)

System  Area(ha) Leveldd  Level-il Total

A. Bataan ' ' S S
Natiopal 1. 1,417 2,940 4,180 7,120
Communal 20 1,555 6,182 5,327 11509
{Sub-totat) 21 2972 9,122 9507 ' 18,629

B. Pampanga : : T Co T
National 1 4486 429 8699 12 99{},, .
Communal 79 12,340 26,780 38,511 65291
(Sub-total) 80 16826  3L071 47218 - 787281 -

C. Tarlac o o - el
National*/ 1 13,976 5654 15435 21,089
Communal 14 2,504 . 6,165 - 6476 12,641
(Sub-total) y 15 16480 1,819 . 21,911 . 33,730

D. Zambales ' ‘ ' _
National 2 5,155 11,176 13,841 25,017
Commaunal 50 4,308 16,763 16,762 33,525
{Sub-total) 52 9463 27939 - 30603 58,542

Total 168 45,741 79,951 109,231 189,182
National = - 5 25034 24061 42,155 66,216
Communal . - . 163 20,707 . 55890 67,076 . 122966 .

Source: "Summary of Extent of Damage to Irrigation Systems due to the Mt
Pinatubo Eruptions”, NIA, 16 June 1991. '

a. National - NIA managed systems, Communal - Farmer irrigator's association
managed systeris,

b. Level-I: Immediate Resmrauorl
Level-II: Long term rc¢habilitation, : s

*/ Additionally mcludmg BBMP (Balog-Balog Mulu Pufpose Pro_iect) n I.evel-H.- _
only. '

Note/ Work items of resioration are as follows:.

MATIONAL COMMUNAL

(Level-l) {Level-I) ;
Removal of Debris Removal of Debris
Channelization Channelization
Desilting Work Desilting Work
Un-clogging Un-clogging

Silt Disposat o :
(Level-11) - (Level-IT)

Repair of Diversion Repair of Diversion
Repair of Gates Repair of Gates
Desiliing Work Desilling Work

Silt Disposal -
Building Rehab.

Watershed Rehab,




Fig.2.2  Location Map of Mt. Pinatubo
and Provinces in Region il
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