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PREFACE

| "In_ response toa request from the Goﬁcmmént' of the Republic of the Philippines,
the J apanese Government decided to conduct a survey on the Master Plan Study on
Sﬁlal_i Wa{c;r Impounding Man'ag:cmc'r_it Projects and entrusted the survey to the Japan
International Coopcration-Agency. :

JICA sent to the Rgﬁubiic of the Philippii_i_es a survey team headed by Mr. Tadashi
Sakamoto from August, 1988 to February, 1990. :

“The teamheld discussions with the officials concerned of the G_ovcrhm_ent of the
Republic of the Philippines and conducted field surveys in the country. After the team
returned to J"apan', further studies were made and the present report was prepared.

I hope that this report will serve for the development of the Project and contribute
to the promotion of friendly relations between our two countries.

I wish to express my deep _appreciaiion to the officials concerned _'_of the

Government of the Republic of the Philippines for their close cooperation extended to the
team, o ' '

March, 1990

st W
Kensuke Yanagiya
President

Japan International Cooperation Agency
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S This’is the Mastex‘:Plan Stud _Rep It on. the_SmallUWater Impoundmg Managememﬂ -

e ;ovcra ali thc rcglons of the Repubhc of the Phdzppmes, and
the Study is carmcd out in the fallﬂwmg threc (3) Phascs o

"E"Rewew of the SWIM Projects o
o Preparauon of ¢ cmena and gmdeimes
A Formu}anon of the mastcr plan

; e‘.,oziomy detenarated durmg the permd 1978 82 aud economw
owest for ovcr two dccadcs Over the next two years the economy '

rrr_?rojects") The report prescnts the o



04 In December 1986, the Aquino Government set out the Medium-Term Philippines

Plan 1987 - 1992. This Development Plan is directed towards (a) alleviation of

Development _ .
uity and social

poverty, (b) generation of more productive employment, (¢) promotion of eq
justice, and (d) attainment of sustainable economic growth.

05  The prime sirategy of the Goverament is to enhance agricultural productivi_ty, as the
basis for self-sustaining economic growth. A gricutture is the most important sgctor, pr‘oﬁdi_p'g
about 30% of GDP, generating more than 60% of 1otal export earnings and directly employing
about 50% of the total actual labour force. However, the farmers in rural areas continue 1o
suffer from poverty. In recent years, more than 80% of farming families has been classified as
belonging the lower 30% income bracket. Accordingly, the following objectives are .
emphasized in the Medium-Term Philippines Development Plan {1987 - 1992):

(a)  Toenhance small farmers' income,

(b)  To sustain the increase in produciivity,

(¢}  To effect an equitable distribution of income,

(d)  To attain food self-sufficiency/self-reliance,

(¢)  To createfincrease employment opportunities in rural areas,
(f)  Toinstitutionalize the expanded participation of farmers.

06  The country is endowed with a favorable climate, soils and labor force for agricultural
production. However, the country is susceptible to seasonal variation of rainfall. Water
supplics are insufficient in the dry season and frequent tloods cause serious damage to
agricultural crops in the wet season. Mitigation of such natural disasters is essential for
economic growth of the country as well as for enhancement of living standards of rural people.
The SWIM Projects are expected to mitigate such damage and thereby to improve the rural

income,

07 InJuly 1979, the SWIM Committee was established as an autonomous body to ensure
effective implementation of the SWIM Projects. The Commitiee is constituted by four (4) |
Departments with the Department of Public Works and Highways (DPWH) as Chairman, the
Depariment of Environment and Natoral Resources (DENR), the Depar{fnent of Agriculture.
(DA), and the Department of Budget and Management (DBM). | '

08 The Technical Working Group (SWIM-TWG) is the technical and executive arm of tﬁe
SWIM Committee. The SWIM-TWG comprises technical representatives from eight (8)
agencies: PMO-MEPC/SWIM as the chainman; the National Water Resources Board (NWRB).aS
the co-chairman; the National Irrigation Administradon (NTA); the Buorean of Soils and Water



- Management (BSWM); .the National Electrification Administration (NEA); the Forest
Man’f_igcment Bureau (FMB); the Bureau of Fisheries and Aquatic Resources (BFAR); and
PMO-SWIM of DA (formerly ESDC).

09  The SWIM Projects are generally defined by the SWIM Committee as those small scale
water impounding dams which have structural heights of not more than 30 m and/or a volume
of storagé not exceeding 50 million m3. The development of the SWIM Projects deserves
attention’ because of their potentially quick yielding effects with relatively low capital
investment needed for construction of small reservoirs compared to the much larger national
projects and of their 'p'oten'tial for multi-oriented uses. The SWIM Projects are thus expected to
piay an important role in ensuﬁ:_lg an accelerated rural development.

CURRENT STATUS OF SWIM PROJECTS

10 A total of 550 SWIM ptojects were identified throughout the country in Phase-1, out of
. which 32 projects have already been constructed and 17 projects are now under construction.
- The remaining 501 projects are presently under various stages of project preparation and are

 recognized as the candidate projects for the Study:

{unit: No of Projeéts)

: Present Status

Implementing : _ Total
Agency - Before F/S - F/S .D/D

PMO-SWIM 15 4 14 33
NIA 198 . 15 213
FMB _ 56 . ) i 56
NEA 14 22 1 47
BSWM o i 152 152
Total ' 783 3% 192 501

11’ General features of the candidate projeCts are outlined as follows:

'DPWH_projects ‘aim to enhance the public welfare in rural areas, centering on the
construction of small water imp_ounding reservoirs. The DPWH projects are generally of a
'multiépﬁrpiSSes nature, for such purposes as i_rﬁgation, mini-hydropower, inland fishery,
rural water supply, etc., as suitable to particular areas, and will accelerate grow of the rural
= ecéﬁomy. The prbposéd dams and development of irrigation and mini-hydropower are of



medium scale. Inland fishery is proposed
DPWH projects may be summarized as follows:

in most of the projects. The main features of the

ftem Unit Range Average

. Dam Type Zoned Earthfill of reservoir type
Dam Height m " Ig 542911 Zg )
Storage Capacity MC 2 - 2
Trrigation Area tia 21 - 1,000 320 :
nstalled Capacity kW 90 - 500 260
Inland Fishery ton/year 10 - 1,470 460 |

o . T B e e T

NIA projects are mainly formulated for irrigation purposes to supply dependable Wate; o .
the existing communal irrigation systems (CIS). Although NIA has implemented a
number of CIS with their own funds, due to lack of dams and reservoirs, most CIs
suffer from shortage of irrigation water especially in the dry season. The SWIM projects
are expected to improve the present water shortage problems. The NIA projects are of

comparatively large-scale ans may be summarized as follows:

Item Unit Range - Average
Dam Type Zoned Earthfill of reservoir type

Dam Heighi m 2-33 24
Storage Capacity MCM 0.01-33 3.2
Imigation Arca ha 5- 3000 410
Installed Capacity kW 165 - 520 310

BSWM projects are conceived as small scale agricultural developments, directly to serve
farmers who live in small river basins, without the benefit of large scale irrigation
development and left behind economically. The projects are multi-purpds_e oriented,
centering the small scale irrigation development together with soil erosion control in
" watersheds. The main features of BSWM projects may be surmarized as follows:

Item Unit Range Average
Dam Type Homogeneous earthfill of reservoir type

Dam Height m .5-19 10
Storage Capacity MCM 001 - 1.1 0.2
Trrigation Area ha 10 - 530 80
Inland Fisheries tonfyear 0.6-32 7
Watershed Development 12 - 6490 100




12

'FMB EMB pr Q]g ;§ aim at watershed management acmmpamcd by incidental purpose of flood

control. The project componcnt% con31st of (1) cngmeermg measures, (2) vegetative
mca%urcs and (3) a combination of these two measures (called vengincering measures).

TEngincering. measures compnse construction of infrastructures such as check dams,

terraces and mplaps aiming at conserving soil, water, and forest resources. Vegetative
measures cover the reforestation of denuded areas in the watcrsheds.

'NEA pm;gct are formulated wﬁh the single purpose of mini- hydropower generation, All

of these- pm_]ccts are run-of-river type, not regulating the namral river flow by dams and
TeServoirs. The main components of the project facilities are (1) concrete weirs and

_ .int:ake' structures, [0)) Ipowcr tunnels an‘d'forebays, (3) surge-tanks and penstocks, (4)

power houses and power plants, (5) tailraces. Substations and transmission lines are not
incladed in the project components. The main features of the NEA projects may be

summarized as follows:
Item | Unit _ Range Average
Dam Type - _ * Concrete weir of run-of-river lype
Install Capacity kw not more than 5,000kW 1,800

Gross Head m o 3 - 280 103

A post -evaluation study was made in Phasc I, in order to review the techniques

cmployed in the 1mplementanon as well as in O&M of completcd projects and to assess the

~ benefits and socio-economic impacts derived from realization of these projects. The following

projects were subjects of post-evaluation study:

No. Name ' Agency Region Present Condition
1. Hihan SWIP ~ NIA VI functioning
2. Darapidap SWIP : BSWM 1 functioning

'3, Malinag SWIP _ BSWM VIII functioning

4,  Pasig Timbu Watershed FMB it functioning
5. Mantayupan Falls SWIP NEA Vi functioning
6. ~ Bacnotan SWIP FSDC 1 functioning

- 7. - Porac Dam . DPWH m damaged
8. Kirong Dam DPWH I damaged
9. San Ramon Dam DPWH il functioning
10, Calanggaman SWIP DPWH VI functioning




13 The main findings of this post-evaluation study may be summarized as follows:

{1) Hydrological studies on water resources were generally inadequate due to the
difficulties involved i in data collection; socio-economic aspects of the projects had not
been properly surveyed/documented; and development plans had been neither .

explained to nor confirmed with the people to be influenced before constructlon '

(2) The appurtenant structures of dams had been designed without detailed topographlc

survey and geological investigations. In general, project facilities other than dams
and their appurtenant structores, had not been included in the detailed engmccnng
designs. Insufficient technical guidance at the construction stage coupled with faults

in design have vesulted in some dams being damaged or washed out after

construction.

(3) In general, however completed projects have contributed to the beneficiaries in rural
areas through increased crop and fish production, & stable supply of electnclty,
creation of employment opportunities and increased rural incomes. In most cases
however, the expected project returns have not been realized yet, due to lack of
proper O&M. Insufficient numbers of technical staff often make proper O&M
difficult, and shortage of annual budgets for proper O&M was observed in many

Cases.

CONCEPT AND DEFINITION OF SWIM PROJECTS

14 The technical review under Phase-] indicated that the listed projects have a wide varicty' of
functions and scales of development and do not always conform to the present basic definition
of SWIM Projects. As a result, a meeting was held between the JICA Study Team and SWIM-
TWG to consider whether the present definition should be strictly applied to the listed jﬁtojects' a
with of these projects being disqualified or whether the present definition should be modified to

qualify all of the listed projects as SWIM. As a result of the discussions, the folloWing were.
decided: '

Definition of SWIM Projects:

The present definition of SWIM should not be changed. Therefore, only one type should
be considered as SWIM, adhering to the basic definition of SWIM Projects given by the SWiM
Committee. Projects without storage dams which are proposed by FMB and NEA would



therefore bc dxsquahﬁcd as SWIM and would be wsthdmwn from the candidate projects for the
Study

Irhplgrrigming Guidelines

_ * In addition to the dcﬁmtlon of SW[M Pro;ccts the following 1mplcmentmg gunidelines
~ shall be consuicrcd for quahfymg the proposed projects:

| --"(1) |

)

3
. watershed area of the prospective reservoir.
‘The watershed area to be protected shall not be more than 100 km2,

@

(5)
©
@

The prbjei:t shall praferably be' a mulii-purpose water resources development on a
smiall scale and at the same time providing a first line of defense against floods.

The project shall include a small scale water-impounding dam which generally have a
structural height of not more than 30 m and/or a volume of storage not exceeding
50MCM.

‘The project shall include both engineering and vegetative protéct.ion works in the

* The irrigation development area shall not be more than 500 ha.

The installed capacity of hydropower generation shall not be more than 5,000 KW,

‘The construction cost of the dam and its appurtenant structures shall not exceed 50
_ million pesos (at 1989 constant prices).

15 Only projccts that conformed to the above guidelines, were qualified as the candidate
projects for the Study. After reviewing all the proposed projects, 230 out of the proposed 501
- projects, were qualified as SWIM. As a result, the proposed projects were classified under

Phase-1I study as follows:

16

Y

&

: 'Pm_;ccts with studies 33

‘@  Qualified projects ' 230
NON Dlsqualdied projects 101
Projec&s without studics 170

Toal . | 501

~ These 230 projects were classified by implementing agencies and their present status of

- project preparation was as shown below:



(Unit: Nos, of Projects)

Present Status of Projects

i Total
Implementing -
Agency Pre F/S F/8 D
DPWH 10 4 9 23
NIA 59 0 8 67
BSWM 0 0 140 140
o mTOTAL 69 4 157 230

In these projects, FMB will be responsible for watershed protection component, and
NEA will cooperate with implementing agencies on the projects which have mini-hydropower .

development component.

CRITERIA FOR PRIORITY RANKING

17 The criteria for prioritization of the 230 quatified projects were prepared in Phase-11,
considering the technical, economic/financial and social/fenvironmental factors. The scoring
formula for project rating was finalized through discussions with SWIM-TWG as follows:

Formula for Project Rating
(1) PR =730%TS + 40%EV + 30%SE

PR = Project Rating

TS =  Merit Points of Technical Soundness

EV = Meril Points of Economic/Financial Viability
SE =  Merit Points of Social/Environmental Impacts

2) TS = 20%RE + 20%SE + 10%CD + 10%CW 4 20%FC + 20%TD

RF = Water Resowrces Relability Factor

SE=  Storage Efficiency

CD = Unit Cost of Dam Constraction

CW = Unit Cost of Reservoir Water

FC= Effect of Flood Control

TD = Degree of Technical Difficuliies for Construction

3y EV =40%IR + 10%EOC + 10%PB + 30%RB + 10%FR

iR = Economic Internal Rate of Retumm (EIRR)
EO= Increase of Employment Opportunity

PB = Number of Project Beneficiaries

RB= Repayment Capability of Beneficiaries
FR =  Annpal Fund Requirement



@  SE=33%DI+ SS%RC + 1T%LA + 17%EP

DI=  Econpmic condttmn of the area

RC = - Relation with CARP

LA = Degres of Land Acquisition Problem
"EP = Environinental Impacts

BASIC PLANNING CRITERIA

18 R - "Basic Plénning Criteria” were prepared in Phase-Ii, as the technical tools for review
and evaluation of the 230 quélified projects in Phase-IIL. The Criteria cover the basic items for
the feambﬂny studles on SWIM prolects and consist of guidelines for (1) survey and
mvesngatlon (2) pro_]ect planning, 3) design of major structures, (4) O&M of major
structures.

1 9 The guidelmes for survey and mvestlgauon and those for project planning covered most
of the main technical and socio-economic items relatin g to the SWIM Projects. The gu1dehnes
for dcmgn and_O&M_of major structures dealt only with dams and their appurtenant structures.
The pfocedlires, methods and parameters given in the Criteria basically followed the existing
studies had been reviewed in Phase-I. Since all of the proposed dams are of a fill type, the
Criteria'dealt only with fill type dams. The guidelines provided different criteria for projects
with dam heights of more than 15 m and those less than 15 m. '

20 Thc guideline f()r survey and investigation showed the basic data to be collected, and
sarvey and inﬁrestigation methods for the feasibility study on meteorological and hydrelogical
'conc.iitions,_ﬁ\kcr system, water rights, topography, geology, construction material, right of
way, land acquisition and compensation, The guideline also indicates the standard methods
and requirement of the studies for irrigation, mini-hydropower, water supply, inland fisheries,

watershed ménag_emcnt and environmental conservation.

21 The _gyidcline for project planning showed the basic methods and procedures for project
planni.ng at feasibility study level. In particular, safety of dams and effective use of water
resources were emphasized in the guideline. For planning of dams and reservoirs, standard
~ methods and procedurcs are given for run-off analysis, flood analysis, sediment analysis,
determination of storage capac&ty, and selection of dam site and dam type. The guideline also
gave standard methods and requlrements for analysis -and planmng of irrigation, mini-
- hydropower, watar supply, inland fisheries, watershed managcmem and environmental
conservatlon The guideline included standard methods for construction planning, cost

: esnmates_and economic evaluation,



23 The suideline for designs of major structures dealt with the basic design concepts for
ts appurtenant structures. A glossary relating to design of
dams and reservoirs is given in order to avoid misunderstandings. Considering the safety of .

the guideline puts stress on the design.of dam foundation and gave standard methods
atment, A fill type dam should have

afe against sliding failure or

preliminary design of dams and i

dams,
and requirements for dam foundation and foundation tre

the necessary water tightness and strength, and be sufficiently s
secpage failure, The guideline therefore gave standard methods and requirements for design of

dam embankments and for stability analysis against sliding failure and for choice of seismic -
coefficients. The guideline also dealt with designs of spillways, outlet works, diversion works

during construction and Q&M facilities.

23 The guideling for Q&M of major structures gave basic concepts for O&M_'worké of fill
type dams and their appurtenant structures. The guideline dealt with standard requirement for
organizational set-up for O&M and responsibilities of implementing agencies, details of O&M =
works, establishment of beneficiaries' cooperatives, setting-up and collection method of O&M

cost.

PRIORITY RANKING OF SWIM PROJECTS

24 The priority ranking studies on the 230 qualified projects were made under Phase-111.
The costs and benefits of 230 qualified projects were reviewed/updated and the economic
internal rates of return (EIRR) were re-calculated on the basis of updated cost and benefits,
The 230 qualified projects were provisionally scored in accordance with the agree'd "Criteria of
Priority Ranking", and categorized into two priority groups: "A"( those projects which will be
implemented in the first 5 years under 10 Year Action Program); and "B" ( those projects
implemented in the second 5 years under 10 Year Action Program) with the following basic

considerations:

(1) The 39 OECF-SWIM candidate projects shall be included in priority group "A”",

(2)  The 34 projects showing less than 10% of EIRR shall be placed in priority group "B",
irrespective of the total scores.

(3) The remaining 157 projects showing more than 10% of EIRR shall be divided into
two (2) groups, "A" and "B", according to the total scores; half of the higher scored
projects shall be grouped as "A" and other half be grouped as "B", Grouping shall be
made agency by agency. '

35 - 10



25 The final results of priority ranking studies are shown below:

(Unit: Nos.of Projects)

S , Priority Groups

Implementing _ ' - Total
Agency Group "A" Group "B"

DPWH N 9 O 1B (®) 23
NIA ' 30 {5) 31 QY 67
BSWM. | 9 @3 61 (14) 140
Total 118 (39) 112 (M) 230

- Remark: Parenthesized figures in "A" group indicate the number of OECF-SWIM projects, and
those in"B" group indicate the number of projects with less than 10% of EIRR.

26 Regional distribution of the 230 qualified projects are as follows:

(Unit: No.of Projects)

Group "A" Group "B"
Region : Total
" DFWH NIA BSWM Total DPWH NIA BSWM Toial

I 4 2 9 15 2 8 15 25 40
I 2 0 15 17 1 G 13 i4 31
CAR 1 0 0 1 0 0 3 3 4
HI 0 3 14 17 1 6 3 10 27
v | -1 3 5 4 1 1 6 11
v 0 8 3 11 1 6 2 9 20
Vi 0 0 4 4 1 0 4 5 9
VI 0 15 7 22 0 11 2 13 35
VI g 0 4 4 1 5 4 10 i4
X 0 1 2 3 0 0 5 5 8
X 0 0 6 6 0 0 4 4 10
X1 ¢ 0 6 6 1 0 3 4 10
X 1 0 6 7 2 0 2 4 it
Total 9 30 7% 138 14 37 61 112 230

INSTITUTIONAL DEVELOPMENT FOR SWIM PROJECTS

27 The institutional development plan is conceived in the light of the present condition of the
SWIM Projects. Basically, it is founded on the idea of:

(1)  simplicity and clarity of institutional procedures,

5 - 11



(2)

(3)
)

&)

faith in the capability of the participating agencies for 1mplementatmn of their.

respective areas such as irrigation, watershed protecnon mint-hydropower and intand

fisheries,
conformity to the existing policies issued by the SWIM Committee,

necessity of the participative approach to project implementation by beneficxanes

organization for ensuring smooth implementation of the projects, and
establishment of a monitoring system which provides a suitable feedback mechanlsm

for future improvement of planning, implementation, operation and maintenance

38 The authorities and responsibilities of each organization involved in implementing the

SWIM Projects shall be as follows:

(1)

2

3)

SWIM Cotmittee:

{2) to formulate operational policies and targets,

(b) 1o designate the implementing and cooperating agencxes
(¢) todecide on the implementation of projects, and

(¢) toexamine and adopt annual programs and budget.

SWIM-TWG:

(@) 1o evaluate the technical reports submitted by respeciive implementing agencies,
(b)  to recommend the implementing/cooperating agencies for each project,

(¢)  to conduct the prioritization of projects according to the criteria,

(d) toreview the annual SWIM Program prepared by PMO-MFC/SWIM, and

(e) toreview and evaluate the completion and O&M reports on technical aspects.

PMO-MFEC/SWIM

(a)  toconduct preliminary selection of the proposed projects (reconnalssance level)
(b) toevaluate the proposed projects (F/S level),

{¢) 1o prepare the annual SWIM Program,

{(d) toevaluate the D/D and confirm conditions for cornmencement of _éonStructicn,
{e) tocoordinate the implementation of the SWIM projects,

(f)  toevaluate the progress, completion and O&M reports, and

(g) todevelop standards, criteria and guidelines for all technical activitics of SWIM.

3 - 12



(4) - Implementing Agencies

(@) to ident_ify thc'propoSe'd projccté_through_ reconnaissance,
" (b)  to submit project proposals for possible funding under the SWIM Program,
(c) to obtain beneficiaries' consent for project implementation,
d) to prepare feasibility studies and detailed designs,
S (e) to pr0v1dc the funds for the works which are not funded by SWIM Progr'im,
® to implement the projects either contract or force account, and
(g) to submit periodic progress reports to PMO-MFC/SWIM.

(5) = Cooperating Agencies

(2) to participate irl reconnaissance,
(b) toparticipate in project identification, feasibility studies and detailed designs,
(¢} - to assist the O&M of beneficiaries' associations,
(d) to implement non-infrastructure components of the projects, and
" (e) tosubmit periodic progress rep'orts to the lead implementing agencies.

29 The SWIM fund shall be released in the following cost items:

Items _ : Dams & Mini- Watcer Watershed
' : - Reservoir Irrigation hydropower  Supply Protection
1. Direct Costs SWIM Non Non Non SWIM
II. Indirect Costs -
1. Land Acquisition : SWIM Non Non Non Mon
2. General Administration SWIM Non Non Non SWIM
3. Engincering Services
{1) Feasibility Study SWiM . SWIM SWIM SWIM SWIM
(2) Detailed Design- SWIiM SWIM SWIM SWIM SWIM
(3) Construction Supervision SWIM Non Non Non SWIM

4, Contingencies ' SWiM Non Non Non SWIM

The watershcd protection portion of the SWIM fund will be administered through FMB,
' and the fund for planning and design of the mini- hydropowcr portion through NEA.

30 T_he part'iéipative- approach to project implementation is a milestone in the realization of
rural development goals. The beneficiaries' organizations will be effective channels for
information dissemination; for gathering beneficiaries’ consensus; for easement of right of way
prdbiems and land acquisition; for supply of labor during construction. Recognizing this,

S = 13



implementation of SWIM projects shall utilize these organizations as partners. of goal

achievement,

FRAMEWORK OF 10 YEAR ACTION PROGRAM

31 Al of the 230 qualified projects will be implemented and completed within the 10 year:
period of 1991 - 2000. A total of 118 projects, including 39 candidate projects for OECF-
SWIM, which has been categorized into the priority group of "A", will be implemented during
the first 5 years, Projects with the completed detailed designs and without any deficiencies for

faults in their studies and designs, will be implemented fivst.

32 The implementation schedule for the second 3 year period will be revised in the fourth
year of the 10 Year Action Program, to take into ac»ount the reqults of review wnrk on
projcets with less than 10% of EIRR and of feasibility studies for projects without exxstmg
data. That is: Re-studies of 34 projects which show less than 10% of EIRR, wﬂl be made-
during the first 3 years of the 10 Year Action Program and only economically viable projects
will be included in the second 5 year program. Besides, since some feasibility studies on new
projects shall be made during the first 5 years, some of such new projects which are
ecopomically viable shall be included in the implementation schedule of the second 5 year

program,

33  Feasibility studies of approximately 300 candidate projects for next 10 year action
program (2001-2010), including 170 projects which are categorized as “projects wit’noﬁt'
studies” under Phase-I study, are included in the 10 Year Action Program. The next 10 year
action program is scheduled to be prepared in the 9th year, based on the results of feasibility

studies on approximately 300 projects.

34  Considering the above framework of the 10 Year Action Program, the overall
implementation schedule for 230 qualified projects has been prepared on the basis of estimated
periods for pre-construction activities and constryction works for each project, and will be
finalized through a trial and error process in order to achieve (1) a balanced regional
distribution of projects over the country and (2) equitable or gradually increased annaal fund
requirements for implementation under the Program, '

5 - 14



PR'O_JECT._ COST ESTIMATES

3 3 The cost esumates are gmn at 1989 current prices in pesos on a local competitive bidding
(LCB) basis. The costs reqmred for implementation of the 10 Year Action Program comprise:

W construction costs of the 230 qualified projects, which comprise
(@) - dam and appiirtenant structures to be financed from the SWIM fund, and
- {b) other works to be funded by the respective implementing agencies,
2) .Cos_t_s of watershed protcctioxx works for the 230 projects, which shall be financed
- from the SWIM fund and executed through FMB,
(3} costs for review and re-studies of the projects with less than 10% of EIRR, which will
b_e'bome by the respective implementing agencies.
(4) - costs for feasibility studies of the candidate projects for next 10 year program to be
financed from the SWIM fund

36 For updatmg the costs, the ﬁnancuﬂ constructmn costs estimated i in existing studies are
_ convcm:d to those at 1989 current prices, by applying the average price escalation. The cost of
ddm construction is revised by reference to the latest bid prices and average unit cost of
- embankment works for the SWIM projects; for DPWH and NIA projects, costs in the range of
o US$3.0'.- 5.0/m3 are appropi'i'atc_, if not, US$4.0/m3 is applied; for RSWM projects, costs of
" more than US$2.5/m3 are appropx'iate, if less than that, US$3.0/m3 is applied. where
__addi_tio”n'al foundation treatment is required, its cost is added to the original cost estimate.
~ Where the freeboard is not encugh, dam height is raised and the cost of the additional
embankment is added to the original cost estimate.

37 The costs for m'lgatlon facﬂmes are revised in accordance with the unit cost per ha
| apphed by NIA for communal irri gation projects. Where the unit cost of irrigation facilities per
ha in the existing studies is in the range of P17,000 to $25,000/ha, the cost is not revised.
- ‘Where the unit cost is lower than P17,000/ha, the cost for irrigation facilities is revised on the
* basis of unit cost of P17,000/ha. Where the unit cost is higher than B25,000/ha, the cost is
revised on the basis of B25,000/ha.

38 Cost for mini-hydropower generation is revised in accordance with the average unit cost
N -per kW applled by NEA for the SWIM projects. Where the unit cost of power facilities per kW

s in the range of US$900 to US$1,100/kW, the cost is not tevised. If the unit cost is out of
the ab_ovc_ range, the cost is revised based on the unit cost of US$1,000/kW. The cost of rural
water supply facilities is updated by applying price escalation rates.
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ompensation costs are revised by multiplying reservoir area by the
"The general administration cost is assumed to be 3% of
of the direct cost for. feamblhty :

39 Land acquisition and ¢
average unit price of B15,000/ha.
direct costs. Cost for engineering service is esnm'ited at 3%

studies, 6% for detailed designs and 10% for construction supervision, Physical contingency

is estimated, to take account of present status of project preparation, at the following

percentages to the total cost; 20% for Pre-F/S project, 15% for F/S pro;ect and 10% for I)[D

project.

40 In the existing studies, no information is available on the present condition of the
watersheds of the 230 projects. FMB estimated the costs of watershed protection works for the
230 projects, on the basis of their resources such as nationwide forest/vegetation maps and
standard unit costs per ha for watershed rehabilitation and protection works.

41 Price contingencies are not estimated in the existing studies In order to estimate the total
fund requirements for implementation of 10 Year Action Program, the price contingencies are

estitmated, by applying the following rates:

Currency Proportion Escalation Rate
Local portion {pesocs) : 0% 7% per annum
Foreign portion : 40% 3% per annum

42 The total fund requirements for implementation of the 10 Year Action Program are
estimated at approximately £6.1 billion in total, comprising £2.3 billion for the first five years
(118 projects) and £3.8 billion for the second five years (1'12 projects),

Total Fund {# million) '
Items Total

1st Five Years 2nd Five Years
DPWH 25  (149) 596 (0) 846  (149).
NIA 977 (275) 1264 (0) 2,241 (275)
BSWM 569 (209) 393 () 962 (209)
Sub-total 1796 (633} 2253 O 4,049 - (633)
F/S for 300 projects 85 ) 50 O 135 ©
Price Contingency 483 (153) 1,466 ()] 1,949  (153)
Total 2,364 (786) 3,769 (0) 6,133  (786).

Remark:  Figures in parcntheses show the costs for OECF-SWIM projects.
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43" The total SWIM fund requifmhent amounts to approximately 4.9 billion, of which
about B1.8 billion is scheduled to be disbursed in the first 5 years and the rernaining about
~ P3.1 billion in the second S years as shown below:

SWIM Fund (@ million)

Ttems - Total
S ~ 1st Five Years 2nd Five Years
DPWH 192 (113) a1 © 669 (113)
- NIA 768 (200) 1,066 (O 1,834 (200)
‘BSWM 412 (149) 307 (0) 719 ' (149)
Sub-total 132 @ 1850 @ 3222 - (462)
 F/S for 300 projects 8 O 50 () 135 O
Price Contingency 371 (11D 1,206 ) 1,583 (1)
Total ' S 1834 () 3106 O 4,940 (573)

Remark: ~ Figures in parénlhe_ses show the costs for QECF-SWIM projects.

- 44 _The costs to be borne by respective implement'in'g agénciés are estimated to be about £1.2
billion in total, or 20% of th_e total fund requirement. Cut of about P1.2 billion, about B0.5
billion will be disbursed in the first 5 years and about P0.7 billion in the second 5 years.

Specific Costs & miil_ion)

Items Total
Ist Five Years  2nd Five Years :

DP.WH o o 58 (3’f) 119 (V)] in &)
NIA : - 208 (76) 198 0) 406 {76y
BSWM o 157 659)] 86 ©) 243 59)
Sub-total 423 (1) 40 O 826 (U7
Price Contingency | 107 41y 260 (Y] 367 @y

Total 5300 . (213) - 663 (#)] L1193 (213)

Remark: Figures in parentheses show the costs for OECF-SWIM projects.
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45 The annual fund requirement for implementation of 10 Year Action Program is calculated,

in accordance with the implementation schedule, as follows:

(Unit: Bmillion)

SWIM Fund : _

Year S Specific Total

Dam & Watershed Studies Costs

Appuricnant Protection &

Structires ‘Works Designs
1991 120 (86) 43 (7 31 ()] 65 (38) 268 (141
1992 223 (91 73D 30 O 101 @0 427 (148)
1993 260 {99) 94 (18) 38 {0) 113 @3) 505 . {157)-
1994 300 (101) 98. (19 6 O 119 (@5 547 (165)
1995 311 (107 15 (@D 5 O 132 @7 617 (175
1996 339 )] e @ 53 ()] 04 O 612 - ()
1997 400 ()] 135 O 47 {0 119 @ 701 O -
1998 450 0 41 . (O 55 © 1 O R (V)
1999 485 )] 160 8 o - 150 O 803 (0)
2000 573 O 144 (0) 0 O 179 (O 896 (O

Total 3470 @81) L1198 (92 351 (O 1,193 (213) 6,133 (786)

Remark: Figures in the parentheses show the costs for OECF-SWIM projects.

46 The annual operation and maintenance (O&M) costs are estimated to be about £24 .milliorlx
in total for 230 projects, applying 0.5% of direct construction cost for dams and 2.5% for

water utilization facilities:

(Unit: ® miltion)

Agency Number of Project O&M Cost
DPWH 23 52
NIA 67 1.8
BSWM 140 6.5

Total 230 23.5

Beneficiaries cooperatives shall shoulder all of the above O&M costs. The amount,
however, accounts only for 6% of the total expected incremental revenue from beneficiaries of
about P383 million which it is judged the beneficiaries can pay. '
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ECONOMIC EVALUATION

47 ‘The 230 qualified projects are classiﬁed in terms of EIRR as follows:

(Unit: Nos. of Projects)

" Range of EIRR - | DPWH NIA BSWM Total
BIRR<10% - 8 uo@ 18 @ 40 @0
 10%<.BIRR<20% 2@ 30 @ 6 (15 108 (1)
20<;BIRR 30 23 © 56 (12 82 (12)
. Total. 23 @) 67 () M0 @31 230 (39)

- Remark; Figurc_s in parentheses show the number of OECF-SWIM pfojecls.

48 Alihough the SW"IM Projects have manifold types of benefits, only those accrued from
irrigation, mini—hydrbpbWer, domestic water supply, and inland fishery are calculated as direct
_ b:énéfits. Estimated production losses in the prospective reservoir areas are deducted from the
project benefits, The econo__mié benefits of 230 projects are estimated to be about 2.6 billion

per annum as follows:

(Unig: £ 1,000)
o _ Benefit Components
Implementing . Production  Total
“Agencies Ierigation - Hydropower Fisherics Water supply Foregone
DPWH 70,000 16,900 6,800 2,200 S100 95,800
NIA 249,600 5600 71,300 0 -000 325,600
BSWM 151,400 0 16,100 0 -100 167,400
Total 471,060 22.5_00 94,200 2,200 - 1,100 588,800

49 The_fihanc':ial costs for implementation of 10 Year Action Program are converted to the
economic costs, by deducting the costs of feasibility studies for the candidate projects for the
- next 10 year program, price contingencies, taxes and other transfer payments from the
estimated financial costs and further by applying shadow price rates of 1.2 for the foreign
currency portion, 0.6 for unskilled labor énd 1.0 for other local costs. The estimated economic
project costs are about £3.1 billion, and economic annual O&M costs are B21.4 million in total

--for 230 projects as shown below:
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{Unit; £ 1,000)

e

i Economic Economic
E;Em‘;mmg Project Cosls Annnat O&M Costs

DPWH ) 692,900 4,700

NIA 1,689,300 10,700

BSWM 716,500 6,000

Trom 3,008,700 21,400

50 The proposed 10 Year Action Program is economically viable in accordance with its
imptementation schedule, by consideration of EIRR calculated as follows:

10 Year Action Program  : 17.5%..(230 projects)
first five (5) years : 20.0% (118 projects)
second five (5) vears : 12.8% (112 projects)

SOCIO-ECONOMIC IMPACTS

51 ‘The flood control effects of the SWIM projects are considered to be incidental.
However, peak-cuts of 4,900 m3/sec can be expected by construction of 230 projects,

according to the following calculation:

Tolal Total Design Total Peak-cut Peak-cut
Agency Caichment  Flood Discharge Discharge Ratio (%)
Area kmd) (35 (A) (m37s) B)  BY(A)x100
DPWH 281 2,820 510 18
NIA 715 10,630 3,600 34
BSWM 145 2,300 790 34
Total 1,141 15,750 4,900 31

52 'The implementation of 230 projects will create new irrigation areas of about 28,000 ha in
total, comprising about 16,000 ha for the first 5 years and 12,000 ha for the second 5 years.
Double cropping will also be possible in most of these irrigated areas. With the increase of
irrigation area and cropping intensity, the total annual increase of paddy production will be
about 200,000 tons, which corresponds to the total annual consumption of 1.6 million persosns.
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53 The SWIM Projects will certainly contribute to raising of living standards in the rural

-areas through mitigation of flood damage dnd economic development by impoundihg of water
© for irrigation and mini-hydropower generation. The 230 SWIM projects will produce
incremental Tevenue améuming to 383 million per annum, which is equivalent to about
P14,000 per household . This will'accelerate growth of the rural economy and will have
secondary benefits for economic activities in rural areas. The SWIM Projects will also
contribute to the Comprehensive Agrarian Reform Program (CARP) by providing the SWIM
dams in the priority provinces of CARP support service program.

54 The 230 SWIM projects will provide new employment opportunities for 3.5 million man-
days for construction. For implementation of the 230 projects, about £6.1 billion will be
disbursed during the 10 year period over the country and most of these investments will be

| ~ spent in the rural areas where the projects are located. The SWIM projects will also create new

job opportunities, even aftexr completion of the construction works, for O&M works as well as
in food production in new irrigation areas.

55 Withthe implem'cntati'on of the SWIM projects, some 45,000 ha of watershed areas will
be protected by construction of check dams and reforestation. These watershed protection
works will prolong the useful life of dams and reservoirs by reducing soil erosion and
increasing the water holding capacity in the catchment areas. The watershed protection works

will also help the national afforestation program.

'ENVIRONMENTAL IMPACTS

856 The environmental impacts of the SWIM projects have not been sufficiently studied in
existing reports. It is necessary for the environmental impacts assessment and the
countermeasures to minimize the impacts to be carefully studied by the implementing agencies,
and that plans be approved by DENR prior to commencement of construction works.

57 The environmental impacts induced by implerentation of the SWIM projects may
compri_sc- (1) physical changes in river flow, groundwater levels and sedimentation loads, (2)
ecological changes for living fauna and flora, (3) socio-economic changes in land use and life
style and (4) resettlement problems in connection with impoundment of reservoir areas.
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RECOMMENDATIONS

58 It is recommended that the 10 Year Action Program be implemented as proposed. The:
projects to be implemented within first five (5) years, especially, are verified to be technically -
sound and economically feasible with overall EIRR of 20%, and are expected to improve living

standards as well as social welfare of people in rural areas.

59 In the Study, an institutional development plan was proposed within the framework of the
cxisting system. It is also recommended that the following measures be taken for further
smooth and efficient implementation and management of the SWIM Projects:

(a) The promotion of the SWIM program by media

(b) Strengthening of PMO-MEC/SWIM

(¢) Periodic training of the staff

(@ Establishment of @ more comprehensive systenl of monitoring and evaluation

60 Itis recommended that the “Basic Planning Criteria" prepared under the Smdy be further
developed and completed by adding design and O&M guidelines for water utilization facilities.
It is also recommended that the following technical and management tools be prepared for
effective implementation, management and operation of the SWIM projects: '

(a) Detailed design criteria for SWIM dam and appurtenant structures

(b) An inspection manual for constuction works

(¢) An operation and maintenance manual for SWIM dam and appurtenant structures
(d) A monitoring and evaluation manual for completed projects

61 The post-evaluation study on completed projects, in Phase-I, indicated that most
completed projects are not well-maintained due to poor O&M. It is recommended that all
completed projects be investigated and necessary rehabilitation works be carried out, in paralle]
with implementation of the 10 Year Action Program. It is also recommended that the projects
be periodically monitored after completion of rehabilitation works,

62 1t is recommended that measures for environmental impacts including establishment of
study procedures for environmental impact assessment and preparation of evaluation criteria for
environmental assessment be investigated, since it was found during the Study that
environmental aspects of implementation of the projects had hardly been examined in the
existing studies.
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63 Itis recommendéii'tha? the proposed 10 Year Action Program be reviewed and modified
periodically; say every 5 years, to reflect changes in water demand, hydrological conditions and
the country's ability to construct and finance pfdjects. It is also recommended that feasibility
studies of 170 projects without existing data be conducted at an early stage in the 10 Year
Action Prog,ram and that arrangements for revision of the implementation schedule for the
second five years be made.

64 It is recommended that necessary arrangements for project implementation including

establishment of beneficiaries cooperatives and solutions to the issues of land compensation,
etc., be confirmed prior to commencement of the implementation,
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SCREENING/QUALIFYING PROCESS OF SWIM PRO.}_ECTS ——

SWIM PROJECTS FOR JICA MASTER PLAN STUDY
TOTAL NUMBER OF PROJECTS : 550

BEFORE CONSTRUCTION
PROJECTS

( Nos. of Projects : 501)

CONSTRUCTED AND
ON-GOING
- PROJECTS = .
~ (Nos. of Projécts : 49 )

Post evaluation studies are made for
10 projects under Phase-1.

with Existing
Studies and Designs

( Nos. of Projects : 331)

Those 331 projects are examined for
preparation of 10 Year Action
Program.

DPWH 27
NIA @ 85
BSWM : 145
FMB . 27
NEA 47
Total 331

without Existing
Studies and Designs-

( Nos. of Projects : 170 )

The feasibility studies plan for 170
projects is incorporated into the 10
Year Action Program.

PPAH : 6.
NIA : 128
BSWM : 7
FMB 29
NEA : 0
Total 170

Qualified Projects
( Nos of Projects : 230 )

Pref/s F/5 D/D

{(Implementing Guidelines)

|
DPWH : 23 I 10 4 9
NIA : 67 59 0 8
BSwM : 140 | 0 0 140
1.
¥
Toral 230 69 4 157
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Disqualified Projects
( Nos of Projects : 101 )

pDpwWH. : 4
Wian 3 18
BSWM : 5
FMB  : 27
NEA : 47
Total 101



PROCEDURES OF FOR_MULATION OF 10 YEAR ACTION PROGRAM

ma_ﬁmiuu_

Total 12!
'With studies  : 331
Qualifiad 1 230
‘Disgealiffed . : 101

\ Without studies : 170

' Scrégnlng of Projects

Projects not comiormabie io the Definition and/or
Implementing Guidelines will be disqualified.

Project to be reviewed
(230 Qualified Projects)

¥

Y

¥

kéview of Dam Cost

Method of cost eslimaies
Rueview of unit cost
Updating of dam casls
Note:

. Work quantity shail pot be
revised In principle.

Review of Project benelits
Method of beaclits estimates
Review of unit beaefits
Updating of pm}ml benefity
Nots:

Benefits frora watershed
development shall not be
considered.

Y__

.Evaluaiion of Techmczl :
Soundn%s

) Dans Scalc
" Storage Cupaclty
Unit Cinstryction Cost of Dam
Unit Cost of Reservoir water
Effect of Flood Control
Techmcal Difficuities for Comlrudm

Re-calculation of EIRR

Evaluation of Economic /
Financial Viability

. EIRR {%) _
Employment Qpportunity
Nos. of Project Beaehiciaries
Repayabitity of Beneliciaries

Evaluation of.
Socio-Econemic/
Envirenmental Impacts

Economic Levél of Project Asea
Relziion with CARP

. Envircrunental Enpacts
L.2nd Acqusition Problem

w .

- Fund Requirement

L)

- '

_ Pre'iiminary Priority Ranking
( Categolization of the Projects inte A and B Groups )

v

: DiscﬁSsioﬁ. with SWIM-TWG:_ ‘Adjustment of Grouping

_ (1) Nos. of Projects lo be implemented during 10 year period
(2) Ressonsble Allocation of Projecs among Agenc:cs

()] Reg[om! Dism'buuon of Ph)jecu

4

Technical Assessment of the
Projects based on the Basic
and Preparation of
Implementation Schedule

© 10-YEAR ACTION PROGRAM
OF THE SWIM PROJECTS

Preparation of Study Plan
for 170 Projects which

€< have no Existing Studies




FRAME.WORK OI" 10 YEAR AC I‘ION PRGGRAM

Item -

10 Year Penod

lsl Fwe Year

2nd Fwe Ye

1991 |1992 l 1993] ;994 I1995

1 Impicmcmauon of Quahﬁﬁd Prmect

(2”,0 Pm;oc{s)
(1) Group AN Prolect:. (118 Prolects}
‘BIRR 2- 10% {79 ijects)

- /D Complclcd Projects

'~ Ready to conslructlon 36 b
L RcvnewofoD : 13
= FiS Completed Pro_;ects SO
L PrFSS Cc}mpleted Pro;ccts (30) -

_-_Ready o F/S o SR

OECk PIQ_]CCL‘: 39 Pro;ccts) *1

. ijects {o bé implemented
e ijects 1) be not implememed

(?.) Group "B Pm}ects (112 Pro;ecis)
EIRR > 10%:- (78 Prcuects}

(50)' |
ol
2.

@l

o D[D Compleied Proje,cts ,
Ready to construction 4
- Review of D[D B '
- F/S Complctcd P.rolecls
- Readylo DO~ ¢ _
' .-cheatfromFlS - '_ e
- Pre-F/S Completed Pro;eus
. .- ReadytoF/S . - .25¢
BIRR<10% (34 Projects) |-
- D/D Completed Projects T ‘(__719)
- Review of F/S - RS |
- Review of F/S &D}D' I
S Completed Projects - (1")
: - Rev:ew of FfS - 1

- Pre- F/S Complﬁted Pro_;ects (4
o Rewcw ofP_re /s

2 Prcparatlon of Imp]emcniallon S(‘heduie
for an Five Year

g Preparauon of Pcdsxblhty Smd} for
- Projects not supposted w;lh da{a
' (300 ijecis) *2 o

4. Preparatton of cht 10 Year Acuon
'Program . .

]4 —5.-,-;»-:::-:-:.-:-:—.-:-:- AR

:
i
o }%mwu

1_996]_ 1697 }_ 1098 | 1999 | 2000 |

Nolc *7:. Subjccl {0, further rcwew under thc OECF SWIM Pro_;ects F nans,ed by 14th OECF’VL _
*2: (1) Approximate requlred number of projects for Next 10. Year Action- Progmm B

(2) Including 170 projects categorized as "projects which have no existing data?;

(3) Some of pr()jeCts wﬂl be scheduled to ’be nnp}emcnted in the 2nd ch. Yeat
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CHAPTER I INTRODUCTION

1.1 Authority

This Report is prepared in accordance with the Implementing Arrangement (i/A)
'fOr' the Master Plan Study on the Small Water Impounding Management (SWIM)
Pro’jcc:;_ts -.(_t'he .S'tl‘.ldy) agreéd upon between the Department of Public Works and
ngﬁu}ays (DPWH) and the Japan International Cooperation Agency (JICA) on
December 9, 1987. The I/A is incorporated in this Report as Attachment - 1. '

The Study was commenced in August 1988 and completed in March 1990. The
Study was carried out in the following three phases:

(1) Phase-I . Review and study on current status of the SWIM Projects
| (Aug.1988 - Mar.1989)

(1) In_ventory- of the SWIM projects
(2) Review and evaluation of the previous studies
- (3) Post-evaluation of the completed projects

-(2) Phase-1I '+ Preparation of criteria and guidelines for implementation
and management of the SWIM projects
(Jun.1989 - Sept.1989)

(1) Categorization of the SWIM projects

(2) Preparation of guideline for screening or priority
ranking of SWIM Projects.

(3) Preparation of basic planning criteria for SWIM
Projects

(3) Phase-TII : Formulation of master plan which includes preliminary
' evaluation of each candidate project, priority ranking for
| iniplementation, action programs for next 10 years.
(Sep.1989 - March.1990) '

(1) Priority ranking of the projects for implementation
(2) Preliminary estimate of project cost and benefits
(3) Preparation of 10 Year Action Program



‘This Report presents all the results of the Study covering Phase-1, _Phasé-—ll and." '
Phase-111, consisting of the following three (3) sgparate voltim_f;s; (1)Main Report, (2)
Annex and (3) Data Book. This volume 1s the Main Report giving the summary of the

Study.
1.2 Objectives and Scope of the Study

The objective of the Study is to formulate a master plan of the SWIM projects, .
aiming at orderly utilization of the nation’s water and land resources, The Study widely.
covers all the Regions of the Republic of the Philippines. ' '

The general work flow of the Study is illustrated on Fig.1.2.1

1.3 Plan of Operation for the Study

The Study has been carried out in three (3) Phases with a total period of 20 months
from August 1988 to March 1990. The general work schedule of the Study is given in
Fig.1.3.1. The Study has been executed jointly by the JICA Study Team comprising ten
(11) experts and the counterpart personnel despatched from the government agencies
concerned. ‘The personnel participated in the Study is listed in Table 1.3.1. The
following reports have been prepared during the course of the Study:

(1) Plan of Operation : at the beginning of Phase-I ( Aug. 1988)

(2) InceptionReport @ two {2) months after commmencement of Phase-1
(Oct. 1988)

(3) Progress Report . at the end of Phase-I (Mar. 1989)

(4) Interim Report . at the end of Phase-II (Sept. 1989)

(5) Draft Final Repoit  :  at the end of home work of Phase-1I1 in Japan
(Feb. 1990) |

(6) Final Report : within two (_2) months after receiving comments on
the Draft Final Report (Mar, 1990)

1.4  Activities during the Phase-1 Period

The Study was commenced on August 28,1988, The Team submitted "Plan of
Operation” to the Project Management Office for SWIM Projects (PMO-SWIM) on



Angust 29, 1988, and dxscuqsxon was made on the same date between thc ’1echmcal
'Workmg Group for SWIM Pl()ject‘- (SWIM -TWG) and the Team. The "Plan of
QOperation" was mutually agreed on between both pames and the Minutes of Meeting on
the Plan of Opez ation was prepared as ehown in Attachmem - 2.

In accorddnce wnh the "Plau of Operdnon the Team made the followmg activities,
together. with the countmp'irt pelsonnel clmmfr the mmal two months and prcpa:ed the
Inceptxon Repozt

(D "_Fmahmtlon of an mvcntory of the SWIM PIO_]eCt‘n proposed by the PMO-
-~ SWIM for the ma*;ter plan study, - _
) Prcparatlon of an'inventory of the completed and under ~CONStuction projecis,
(3) ‘Collection of data and reports relevant to the SWIM Projects,
@ Fi'élld'i'ec'ormaiss'ancc to some of the C_O.rhplet_ed projects,
(5) Listing the candidate projects for the Study, |
- (6) Examination of the detailed work plan for the Phase-1 study, and
@ Prf:para_tion of the Inceptidn Report.

' 'I‘he Tcam submitted the "draft Incepuon Report" to PMO-SWIM and discussed the
same’ thh SWIM TWG on October 24, 1988. ‘The Inception Report was basically
accepted by SWIM-TWG. The Minutes of Meeting on the Inception Report is shown in
Attachment - 3. The final version of the Inception Report was submitted to PMO-SWIM
on October 28, 1988, after mc,orporatmg all the comments raised by the SWIM-TWG

menibers.

Tt was noted ¢ at the meeting that the Chairman of SWIM Committee (Mr. Romulo M.
dcl Rosano Undersecretary of DPWH) requested the Team to undertake the technical
_ asmstancc regfxrdmg the required additional survey for the "before F/S projects, since
most of these pi‘OjeCE_S had not been supp_orted by adequate data and information for the
master plan study. “The request was conveyed to JICA office for further consideration.
In early December 1988, the Team was informed from the JICA headquarters that the
rcqmred additional sur vey for 96 projects should be included in the Phase-1 study and be
.madc under the contracts with the local consultants. The contracts were finalized on
December 21, 1989 The additional survey work was execiited during the period from
: Decéaﬁbm‘-?l , 1989 10 March 31, 1989 under _supervision of the Team.

_ Aftcr thc Inception meeting, the ’I‘eam was engaged in the following activities with
asmstance of the counterpmt personnel for the period of one and half months, and



pmpamd the "Field Note on Phase-1" wluch shows the mteum meults of the Phase~

study.

(1)  Further review of the existing data and rcports of the %WIM pxo;ects )
(2) Field inspection and data collection of the completad pr()jects for the posl— o

evaluation study
(3) Andlysxs of data and information collectcd from the above 2)

The "Field Note on Phase-1" was expiamed to the SWIM TWG members at the
third monthly progress meeting on December 16, 1988 (see Attachment-8). The Team
completed all the field work in the Philippines on December 23, 1988. After refurning
back to Japan, the Team continued further study mainly on the following items:

(1) Review and evaluation of the existing data and reports
(2) Post-evaluation study of the completed 10 projects
(3) Preparation of work plan for Phase-I1 and Phase-II1

- JICA Study Team prepared the Progress Report incorporating all the results.
obtained from the Phase-I activities mentioned above, and submitted it to PMO-SWIM on
March 6, 1989. The discussion on the Progress Report was made on March 8, 1989
between SWIM-TWG and the JICA Study Team. The Progress Rc'port was fully'
accepted by the SWIM-TWG members (refer to the Attachment-4). S

1.5  Activities during the Phase-1I Period

The Phase-II study was commenced on June 23, 1989. The Team prepared the
"Plan of Operation for Phase-11 and Phase-111" in Japan. The Team arrived at Manila on
July 3, 1989 and submitted the "Plan of Operation” to PMO-MFC/SWIM (PMO-’SWIM
was merged with PMO-MFC on June 1,1989) on July 4, 1989. “The discussion was
made between the SWIM-TWG and the Team on July 6, 1989. The "Plan of Operation”
was mutuaily agreed on between both parties, and the Minutes of Mcaungg on the Plan of
Operation was prepared as shown in Attachment - 5.

In accordance with the agreed "Plan of Operation”, the JICA Study Team classified
and categorized the projects listed under Phase-I, and reported the results at- the 4th
monthiy progress meeting on August 4, 1989 (see Attachment-9). The concept and
definition of SWIM projects were confirmed during the discussions; namely, ouly one



type of SWIM pleects were quallfled as the SWIM projects, adhering to the basic
: 'concupt of the SWIM p1 ()Jccts that i is gencraily dcfmed as those small water impounding
damg with a structurdl helght of not more than 30 m and/or a volume of storage not
exceeding SOMCM. - In addition, the implementing gmdehneq for quahfymg the proposed
. projects were newly adopted at the meeting, The rcsults of dlscusswns were further
dpproved by the SWIM Commutee and J ICA office.

Based on the dxscussmn mennoned abovc, the 1 ICA Study ’Ieam pxepared the diaft
“criteria and gmdelmes for 1mplementat10n and managemem" by August 20, 1989. The
JICA Study Teamn visited all the agenclcs concerned during the period of August 21 - 30
to dxscuss_ the draft cmerla_ and gmdehnes, and ﬁnahzed them mcmpmatmg the comments
and suggestions obtained through the discussions. During the same period of August 21
- 30, three (3) experts of the JICA Study Team went back to Japan in order to report the
- work progress to the JICA hiéad-q:uaners. '

The JICA Study Team sub'm_itted the "Interim Report” which deals with the rc_esults
of Phase-II studies, 10 IPMO MEC/SWIM on September 15, 1989. The discussion
meetmg on the Iz1t€r11n Report” was held between the JICA Study Tedm and SWIM-
TWG on. Septembcr 20, 1989. The “Interim Report” was fully accepted by the SWIM-
TWG members (refer to the Attachment-6)..

1.6  Activities during the Phase-IIl Periad

The Phase-111 study was commenced on September 21,1989, in continuation with
Phase-1I. The field work in the Philippines under Phase-1Il includes:

| (1) I_ns_tituti.onai:studies OR impiementation and management of SWIM Projects
- (2) Priority ranking of qualified projects.
3 Technical evaluation of qualified projects

Thé.’l‘éam'l'eponcd. the initial results of the institutional studies at the 6th monthly

pfogress meeting held on October 9, 1989, The proposed framework of institutional

' procedures for implementation of the projects was basically acéepted by the SWIM-TWG
* (see Attachment-12),

The initial results of the priority ranking together with framework of 10 year action
-pr()gfam were alsa reported at the 7th monthly progress meeting held on November 6,



1989 and pre]immary discussions were rmde between the JICA Study Team 'md SWIMw
TWG. Various comments and suggcstmns on the initial resutts were gwen to thc I' eam at

the meeting as shown in Attachment-13.

Based on the outcomes of the 7th monthly p10g1 ess meetmg, the "I‘eam prepared the_
"Field Note on Phase-IT1", which deals with initial results of the Phase-1H studies, and
" submitted it to PMO-MFC/SWIM on November 17, 1989. The "Field Note on Ph’xse—
11" was cxplamed 1o SWIM-TWG at the 8th monthly progress meenng hcld on
November 27, 1989. The Field Note was fully acc,eptc,d by SWIM-TWG members (see
Attachment-14). The Team completed the studies in the Philippines on November 30,

1989

After returning back to Japan, the Team continued further studies mainly on the

following itlems:

(1)  Technical assessment of 230 qualified projects _
(2) Preparation of implementation schedule for 230 qualified projects
(3) Construction cost estimates for 230 qualified projects including annual tund
requirements for 10 years '
- (4) Finalization of institutional studies on 1mp1ememauon and management of
SWIM projects
{5) Preparation of 10 year action program

The JICA Study Team prepared the Draft Final Report incorporating all the results
obtaingd from the Phase-1, Phase-11 and Phase-11T activities mentioned above.

The Team submitted the Draft Final Report to PMO-MFC/SWIM on February .19.'.-
1990 and discussed on the report with the SWIM-TWG members on February 21, 1990
(refer to Attachment-15). The Team received the comments on the report dated March 8,.
1990 from DPWH which was prepared by PMO-MFC/SWIM after discussion with the
SWIM-TWG members. This Final Report is prepared referring to those comments.



" CHAPTER I’ BACKGROUND OF THE SWIM PROJECT

2.1 General Economic Situations of the Phil.ippines

“=-+.The Philippines has a total land area of about 300,000 km?, The total population
as of 1989 is estimated to be about 60.1 million. The population density is about 200
persons per km2. The populé;ticﬁ: growth rate is about 2.5% per annum on an average
during. the last decade. The total Tabour force as of 1989 is estimated at about 23.7
million or 64% of working-age population. Under-employment and unemployment are
 serious problem: Unemployment rate is officially estimated to be about 10% of the total
]abour'fo'rce,' while Linder»'employmcm is put at over 30%. Future population is projected
for the year of 2000 to be 75.2 million. '

The Philippines_ economy has not realized the potential of its abundant natural
resources, and its growth rate. has tended to lag behind that of other middle income
countries in Asia. The Government or_ig_inally projected an average annual growfh' of
7.6% in GNP for the period 1978 - 82, but the performance was below-this target and
worsen in each of th.ese years. ‘The economic growth in 1983 was the lowest for over
two decades, and over the next two years the economy wetit into sharp decline, to the
point that by March 1986 it was officiaily estimated that two-thirds of the population were
living below the poverty line, 15% of the labour force was unemployed and 45%
underemployed and the outstanding external debt was US$ 26.4 billion.

In December 1986, the Aquino Government set forth the Medium-Term
Philippines Development Plan 1987 - 1992 The Development Plan is directed towards
the following goals:

~{a) - alleviation of poverty,
- (b) - generation of more productive employment,
(c) ~ promotion of equity and social justice, and

(d) attainment of sustainable economic growth.

GNP has been rising after the new government established. GNP as of 1987 is £

708 billion (equivalcﬁt to US$34 million) at current prices or about £ 12,000 (equivalent

10 US$583) per capita; however, it is still below 1983 level. The Development Plan for
11987 - 92 projects the economic recovery to 1983 level by 1991.



The strategy of the Aquino Gavernment is to enbance ageicultural productlvny, as
the basis for self-sustaining economic growth Agucu!turc is the most important sectox
“sharing about 30% of GDP, generating more than 60% of tot'ﬂ eXport earnings and
directly empioying about 50% of the labour force. However, the farmers in rural areas
continue to suffer from poverty. The rural-urban inequality has worsen over Hime as the
ratio of ‘average family rural income to average family utban i income has dccimed from
0.67 in 1975 to 0.46 in 1985. In recent years, more than 80% of tcummz, families-are

classified as belonging to the lower 30% income bracket.

Under such situations, the following objectives are emphasized'for_ ag_riculnu'al

development in the Medium-Term Phitippines Development Plan (1987 - 1992):

() To enhance small farmers’ income, -

(b)  To sustain the increase in productivity,

(¢)  Toeffect an equitable distribution of income,

() To attain food self-sufficiency/self-reliance,

(e)  To createfincrease employment opportunities in rural areas,
43] To improve the marketing systen, and |

(g To institutionalize the expanded parﬁcipation of farmers.

The country is endowed with favorable climate, soils and labor foree: for
agricultural production. However, the country is susceptible to the seasenal variation of -
rainfall. Water supplies are insufficient in the dry season and sometimes prolonged
drought have brought about destructive damages to the agricultural production. In the
wet season, frequent floods have caused serious damages 10 agricul{uréi crops .as well as
the infrastructure which support the agricultural activities.

Mitigation of such natural disaster is quite essential for economic gx‘owfil of the
country as well as for enhancement of living standards of the rural people. The SWIM
Projects are expected to mitigate such damages and thereby to improve the rural income.



2.2 Historical Overview of SWIM Projects

: Pursuant to Presidential LOI No.898 dated July. 29,' 1979, a Small Water
' Ixhpwnding Management (SWIM) Committee was established for ensuring the effective
_ and'codrdinatcd_im_pleme-ntation of the__d_eﬁel_opmcnt pr()_gram_for small catchment basin or
: imp‘ou’ndihg'reservoirsa' The SWIM Committee was chaired by the Ministry of Public
‘Works (MPW) The main function of the Committee was to formulate and coordinate the
opcranonal pohclcs and targets for the development of the SWIM Projects. Along with
LQI No 898, a SWIM Technical Workmg Group (SWIM-TWG) was also established as
a tcchnlcdi.a;'m of the Committee. The TWG was chaired by the Task Force for Flood
Control and Related Activities (TRFCRA) and consisted of several related agencics.

- With the merger of 'the Ministry_of Public Works and the Ministry of Public
: 'Highways in 1982, a Project Management Office for Small Water Impounding
Management Projects (PMO-SWIM) was established under MPWH. In place of the
TFECRA, the Project Manager of PMO-SWIM was designated as the Chairman of
SWIM-TWG.,

- Several hund'red.of the SWIM projects have been identified, however only 49
projects have been constructed and/or are under construction so far. The constraints for
impiementétion of the SWIM Pr(_)jeczs are manifold; it is recognized, hchver,.that the
- most important key factors will be (1) insufficient studies and investigation for
preparation of these _prbjects_and (2) lack of guidelines for the prioritization of these
candidate projects. Hence, a master plaﬁ study is required to review the existing plans
- and designs and also to eg_tablish the criteria or guidelines for rating the project priority.
The priority rating will play a key role not only for an orderly uiilization of water and land
re$0u_rc_c_s’ but also for administrative purposes including budgetary arrangement for the

“implementation.

Under the above situations, the Government of the Philippines (GOP) has requested
the Government of Japan (GOJ) to provide technical assistance for execution of the said
master plan study. In response to the request of the GOP, JICA sent a preliminary
survey mission headed by Mr. Sota Iwamoto to the Philippines in December, 1987. The
* I/A for the Master Plan Study was agreed upon and signed on December 9, 1987 between
: DPWH and JICA. The master plan study was commenced in August 1988.

~In .Juhc 1989, PMO-SWIM was merged with PMO-MFC (Major Flood Control),
and the SWIM projects are now managed under the office of PMO-MFC/SWIM. The



Project Manager of PMO-MFEC/SWIM has been designated as the Chairman of SWIM-
TWG. '

The historical overview of the SWIM Projects is given in Table 2.2.1.

2.3 Pu‘rposé and Definition of SWIM Prajects

The SWIM Projects are generally defined by the SWIM Commxttee as those mmll
scale water impounding dams which have structural heights of not more than 30 m and/or
a volume of storage not exceeding 50 million m3. The developrent of the SWIM
Pro;ects deserves attention because of quick yielding effects with relatively low capital
investment needed for construction of smail reservoirs compared to the much lm ger

national projects and of its potential multi-oriented uses.

The GOP set forth the Medium-Term Philippines Development Plan for 1987-1992
in order to achieve the national development goals such as (1) alleviation of pover iy, (2)
generation of more productive employment, (3) promotlon of equity and social justice, -
and (4) attainment of sustainable economic growth and put stress on the regional or
commumty development to raise the people's living standard and to create new

employment opportunity, especially in economically depressed regions.
The SWIM Projects have the foliowing regionat development purposes:

(1) Acceleration of economic growth in less developed regionsfareas and
enhancement of living standards of rural people. ' |

(2) Creation of employment opportunity for rural people through the construction
activities as well as operation and maintenance of the projects.

(3) Promotion of efficient development and utilization of land and water resources
by introducing a multi-purpose oriented dévelopment '

(4) Contribution to mitigation of flood damages by creation of water 1mpound1ng

reservoirs.

The SWIM Projects are conceived as a major part of the national infrastructure
programs towards the said national development goals and are cxpcctcd to play an
important role 1o ensure an accelerated rural deveiopment.



2.4  Otrganizational Set-up of SWIM Projects

The SWIM Committee is an autonomous body with the highest authority for
implementation of the SWIM Projects, being responsible for (1) formulation of
-operatlonal policies and targets, (2) apploval of annual programs and budgets and (3)
des1gnat10n of 1mplement1ng and/ox cooperating agencies for each of the projects. The
Committee is constitated by four (4) Departments with the Department of Public Works
and Highi%/ays (DPWH) as Chairman, the Department of Environment and Natural
Resources (DENR), the: Department of Agriculture (DA), and the Department of Budget
and Management (DBM). '

The Technical Working Group (SWIM-TWG) is the technical and executive arm of
‘the SWIM Committee. under the chairmanship of the PMO-SWIM of DPWH, being
rcsponslble for coordmauon among the agencies corncerned for (1) selection of the
priority prolects (2) cxecunon of feasﬂnhty studies and detailed engineering designs, (3)
preparation of annual programs and budgets for implementation, and (4) project

implementation and monitoring.

The SWIM-TWG is constituted by the technical representatives from eight (8).
agencies; namely PMO-SWIM as the chairman, the National Water Resources Board
(NWRB) as the co-chairman, the Naticnal Irrigation Administration (NIA), the Bureau of
Soils and Water Management (BSWM),. the National Electrification Administration
(NEA), the Forest Management Bureau (FMB), the Bureaun of Fisheries and Aquatic
Resources (BFAR), and PMO-SWIM of DA (formerly FSDC).

The present organizational set-up for the SWIM Projects is shown in Fig. 2.4.1.
The general work flow for implementation of the SWIM Projects is also shown in Fig.
2.4.2.

2.5 '.Currem Activities of SWIM Projects

A total of 550 SWIM projects has been identified throughout the country, out of
_ whxch 32 progects wetre a}ready constructed and 17 projects are now under construction
(as of March 1989). The remaining 501 pmJects are still under investigation and subject

to further studies at various stages.



1t is generally pointed out that:

(1) the expected project teturns have not been realized yet in most. of the
completed projects mainly dve to lack of guidelines for opcratlon and
‘maintenance. ‘ R L

(2) = some of the completed pm;ects were ddmdged or were washed -out by
occasional floods due to technical faults in designs and construction.

(3) field survey and 1nvest1ganon are not fully performed due 10 budgetdry-
constraints andfor lack of guidelines or criteria for planning and designs:

(4) those projects under construction will not be completed as scheduled mainly
due to budgetary constraints and other constraints such as land acquisition

problems which are attributable to insufficient survey and investigation.

There still vemains a considerable number of potential projects over the country for
implementation. However, these projects are not properly identified mainly due to
financial constraints and-lack of definitive criteria for project planning and designs.
Appropriate guidelines or criteria which can be applied to planﬁing and designs of the

SWIM Projects is therefore urgently required.

The master plan study is expected to contribute to improvement of the present
SWIM Projects through (1) preparation of an inventory of SWIM Projects, (2) review of
the existing plans and designs, (3) establishment of the guidelines for implemeﬁtaticn and

management and (4) preparation of action program for orderly implementation.



CHAPTER  IiI CURRENT STATUS OF SWIM PROJECTS

31 IiW‘entory of SWIM Projecis

The -list__s of SWIM projects which ‘have been ideniified, studied and/or
implemented by implementing agencies as of Septémber 1988 were submitted to the JICA
Study Team t‘nrough DPW/P\'IO SWIM by October 5, 1988. The total number of the
pmposed prOJccts for 1mplememat10n is 501. Tn addition to these proposed projects,
. there are 49 projects already constr ncted andfo_r under construction. The total number of
the projccts' listed for the master plan study is 550. The invcnfory of these proj.e(':is was
'p‘reparcd on the basis of thosc project lists, by grouping into the f@llowmg two
(,leg()lle

(N The candidate pro;ects for implementation under 10 year action program

(2) The candidate projects for the post-evatuation study

The lists of these candidate projects for implementation under 10 year action
program are shown in Tabie 3.1.1 and those for the post-evaluation study in Table 3.1.2.

3.1.1  Candidate Projects for Implementation under 10 Year Action
Program :

The candidate projects for implementation under 10 year action program are all of
the projects proposed by 1mplementmg agencies (501 projects in 1otal) as foilows:

Present Status

- Implementing B Tolal
. Agency Before F/S F/S /D
PMO-SWIM 15 4 14 33
NIA : 198 - 1S 213
.FMB ' 56 - - 56
NEA ' 14 22 11 47
BSWM - - - 152 152
Total . _ 283 ' 26 192 501

" Note: Since FSD(‘ was abolished in January 1988, the projects formerly managed by FSDC
. are included in the prOJect list submitted by PMO-SWIM.

: L_oca'tion_s of these Candidale_ projects are indicated on Fig. 3.. 1.1 (LOCATION MAP).



3.1.2 Candidate Projects for Past-Evaluation Study

The projects already constructed and under-construction are 49, of which 32
projei:ts have been constructed and the rest of 19 projects are under constraciion as
shown below (see Fig. 3.1.2 LOCATION MAP): '

Constructed . Under-
Implementing s uemmenes - const- Total -
Agency Function Damaged ruction
PMO-SWIM 5 5 2 VAR
NIA 1 - 2 3
FMB 3 - 5 8
NEA 2 . 1 3
BSWM 6 - 4 10 -
FSDC 10 - 3 13
Total 27 5 17 B

Mote: PMO-SWIM of DA is managing the under-consiruction projects in place of FSDC.

In due consideration of the following factors, the candidate projects for post-

evaluation study were selected:

(a) Implementing agency

(b) Location (Region)

() Scale of dam

(d) Purpose of the project .

(e) Present condition (functioning or damaged or washed out) .
H Availability of the existing reports

() Security in and aronnd the project site

The selected projects for post-evaluation study are as follows:

No. Name Agency Region Present Condition

1. Hihan SWIP NIA Vi functioning
2. Darapidap SWIP BSWM I - functioning’
3. Malinao SWIP BSWM VI functioning
4, Pasig Timbu Walershed FMB I functioning
5. Mantayupan Falls SWIP NEA VI ' funclioning



6. Bacuotan SWIP. . FSDC. . L functioning

7. PoracDam  DPWH . n damaged
. Kirong Da_m. L - DPWH = . Il damaged
9, San Ramon Dam B DPWH ut fun:ctio.ning
10, Cala’ugéaman SWip DPWH A% functioning

3.2 Classification of Candidate Projects

Of 501 propoéed projects, 331 projects or 66% of all the projects, including 96
projects which are additionally surveyed/studied at Pre-F/S level under Phase-1, are
currently supported by reports and designs. |

Present Status

Jmplementing e Smmmemr e e Total
Agency Before F/S E/S /D

PMO-SWIM 10 4 ' 13 Y
NIA 71 - i4 85
FMB 27 o : 27
NEA . 14 ' 22 11 - 47
BSWM _ - ] - _ 5 . 145
Total . Y % 183 331

‘The available reports and designs were reviewed according to the following steps:

(1) to prepare the "Project Forr_nﬁt" (see Fig 3.2.1),
(2) tofill up "Project Format", by transferring the data and information from the
existing reports and designs,
3) to compntérizc the data and information of the "Project Format" in order to
- constitute database, |
(4) 'to classify the data and information in the "Project Format” by various

categor ies, and -
(5) toreview and avﬂuate the Sdld data and information from technical and socio-

economic pOI]’ltS Of ViE:W.

-,’[ he pmposed pro;ectq are clasmf;ed in accordance with the results of the above

“review as given hereunder.



3.2.1 Classification by Implementing Agency

The candidate projects for implementation under 10 year action program are

classified by implementing agency as shown below:

Nutnl;cr of Distribution '

Agency Projeet Rate (%)}
DPWH 33 1
NIA 213 43
FMB 56 il
NEA 47 9
BSWM 152 30
TOTAL 501 100

NIA has the largest number of the candidate projects, followed by BSWM, FMB,
NEA and DPWI. :

3.2.2 Classification by Region

The candidate projects {501 projects) are classified by their located Region as
shown below (Fig. 3.1.1, LOCATION MAP to be referred):

i 0T CAR m v v VI Vv viI IX X X XH

DPWH 6 5 1 3 5 11 1 - 2 3 33
NIA 19 11 29 8 3B 1 59 26 2 13 - 9 213
FMB g8 10 -7 12 2 1 3 3 4 22 2 56
NEA 5 1 - 6 6 11 3 6 3 2 -2 2 47
BSWM 25 28 6 17 5 g 13 1w 7 1w 9 9 152

TOTAL 63 4 18 62 36 56 15 82 44 16 25 15 25 501

The candidate projects presently supported by the existing studies and designs
(331 projects) are distributed as shown below.



R E I 0 N

AGENCY roerire e et e et e e TOTAIL
LR OCAR WLV OVOOVE OV VI IX X XD XU |
'_DPWH- 6 3 1 3 5 2 1 0 2 0 0 1 3 27
NIA 150 0 11 3 14 1 3% 6 1 0 0 0 8
FMB 5 4 0 4 5 U 1 1 1 1 1 2 1 27
NEA 5.1 0 6.8 11 3 6 3 0 0 2 2 47
BSWM 24286 6 17 4 5 8 9 9 71 10 9 9 145
TOTAL 5536 7 41 25 33 5021 9 11 15 331

* The candidate projects are distributed over the country; however, the projects aie

not equally diS[ri.bl_ltéd' to each Region,

3.2.3 C!a'ssificz_i'_tion by D‘eve!opmént Purposes

_T'hé projects are classified by their development purposes. Of 331 projects, 48 are

single purpose projects and the rest or 283

projects are multi-purpose oriented as shown

below:
MAIN PURPOSE INCIDENTAL PURPOSE

AGENCY  rvembrmsmmoiomamess s e ca e arccieamcios | @aammsmuebaiien e s s e e

R WM MH WS TOTAL IR IF FC WM MH WS
DPWH UG - 200 1) 270 115 27 S
" NIA 85 (-) . - 85() - 14 85 -9 1
- FMB - 27¢) - 27() - 27 - - -
NEA : - 4747 47 (47) - - -
BSWM = 144() - . 1(1) 145(1) 142 142 144 -
TOTAL 253()27() 49 (47) 2(1) 331(48) 1171 281 44 16 3
Note: S IR: Imgauon WM: Watershed management
: R Inland fishery MH: Mini-hydro power

WS Water supply

The figures in parcmhcses show the number of single purpose projects.

All thc_prajécts "propo;sed" byl NEA’ are single pufpose (mini-hydropower), while

almost all of the ot'h'e'rs are miﬂti-purpose purpose projects.

Thc prolects proposed by NIA and BSWM are primarily geared to irrigation. The

pwjects pmpz}sed by DPWH have also irrigation purpose; however, some projects have

" other main purposes such as mini-hydropower generation and water supply. The projects
proposed by FMB are only for watershed management.

17



Flood control is the largest incidental purposes of the SWIM projects, irrespective
of the implementing agencies. Other incidental purposes are; for DPWH, inland fishery, -
mini-hydropower and water supply; for NIA, inland fishery, mini- hydxopower and water

suppiy, for BSWM projects, inland fishery and watershed devc.lopment

3.2.4 Classification by Catchment Area

The projects are classified by the catchment areas at the proposed damsites as

shown below:

CATCIIMI:NT AREA (km2) .
------------------------------------------ TOTAL

0-10 <20 <30 <40 <50 <60 <70 <80 <90 <100 >100 Unknown*

o o o o 2

DPWH 14 7 2 3 1 0 0 0

NIA 45 15 13 6 10 2 1 0o 0 2 0 g5
FMB - . - - - - - Y A ¥
NEA 1mn v 5 4 5 2 .+ 0 o0 1 7 2 47
BSWM 144 0 0 0 0o 0 0 0 0 0 0 1 145

TOTAL 214 31 20 13 702 3 i 0 1 9 30 331

Noie: *no dala ava:mble or uot sludled

Most of the dams have small catchimnent areas in the range of 0.1 km? and 50 km?;
especially, all the BSWM projects have smallest group of the dams with the catchment

area of less than 10 kmZ2,
3.2.5 Classification by Dam Height

The projecis are also classified by structoral height of the dams as shown belé'&:

DPWH 0 i 6 10 3 0 0 27
NIA 78 8 4 21 38 4 0 85
FMB . - - . 27 27
NEA 39 0 1 00 0 0 7 47
BSWM 3 58 76 70 0 0 1 - 145
TOTAL 44 67 91 21 28 41 .4 35 330

Note: * no data available or not siudied,



The SWIM projects are defined as those dams with structural height of less than 30
m, However, in case of some projects proposed by NIA, dam height exceeds this limit.

Almost all of the projects proposed by NEA have low damns with height of less than
5 m. Dam height of the BSWM pi‘djects are in the tange of 5 m and 15 m, while those of
DPWH dams are between 15 m and 30 m. The NIA dams are distributed in rather wide
range of 10 m and 35 m. FMB projects ate not classified by dam height, since their
proposed pr'()j_éct-fa'cilities: are only check dams and other structures.

13.2.6 Classificatimi by Storage .Capa'city

The SWIM pl ojects is also defined in term of stomgc capacity as ' those with storage
C'lpacxty not exceedmg 50 MCM", The following shows the classification of the plo]ects
by the storage capacity.

STORAGE CAPACITY (MCM)

DPWH i 7 t 0 1 0 1 0 0 0 |1 0 27
NIA 28 19 13 6 5 2 3 3 0 1 5 0 85
FMB So. o e e . 27 27
NEA T . 47 47
BSWM 140 1 0 0 0 0 0 0 0 0 0 4 145
: ’lOTAL 184 27 1_4_ 6 6 2 4 3 0 16 78 331

N()l(:. *ng dam available or nol studied.

- The storage capacity of the candidate projects is generally small, indicating below 4
MCM. NEA has proposed the wci:' type dams which have no storage capacity, The
largest storagc capacity among the plOpOSCd pIO_jCCtS is 32.7 MCM of the Bayawan SWIP
proposed by NIA.

- 3.2.7 Classification by Embankment Volume

. The embankment vi)lumes of the SWIM projects are rather small; almost all dams
(97%) have embdnkment volume of less than 300,000 m3. The largest embankment
volume among the proposed projects is about 2,0 million m?3 of the Aulo River SWIP
proposed by DPWH., . '



EMBANKMENT VOLUME(MCM)

AGENCY  wormeessnrmsinasemmssseceares : e
0- O.0- 02- 03- 04- 05- 06 0.7- 08 09 >10 Un-
61 02 03 04 0506 07 08 09 1.0 koown?
DPWH 12 11 3 0 0 o 0 o0 0 1 .0 27
NIA 3 27 8§ 4 2 1 0 0 0 0 0 O 85
FMB : - -2 Y]
NEA T LA Y
BSWM 138 1 ©0 0 0 0 0 0 0 0 0 6 145
TOTAL 193 3 11 4 2 1 0 0 0 0 1 8 . 331

Note:  * no data availalle or not studied.
3.2.8 Classification by Development Scale

Irrigation is one of the important major purposes in the SWIM projec'ts proposed by
'DPWH, NIA and BSWM. Its development scale varies project by project as well as

agency by agency. The irrigation area proposed by each agency 1s summarized below:

AGENCY  sorrmmmmmemm i s e e o o em st
Average Minimum Maximum

DPWH 2n 2} ' 1,000

NiA 411 5 3,000

BSWM 79 10 530

The SWIM projects are classified by irigation area as presented below:

{Unit: nos of projects}

IRRIGATION AREA (HA)

DPWH 7 8 2 0 4 2 0 1 3 0 - 25
NIA 20 20 13 6 8 4 1 2 i 8 "85
BSWM 124 16 2 1 ¢ 1 0 0 4] 0 144
TOTAL 151 44 17 7 12 7 1 3 1 3 g 2 54 ''''''''

DPWH, NIA and NEA have proposed min_i-hydropower generation in their pfojec_t’é
as one of development purposes. Proposed installed capacity by each agency is as shown
below: | '



'AGENCY e e
. ' Average ’ Minimum Maximum

DPWH .~ %0 ' ' I 600

NIA - 367 165 _ 520

NEA o 1,790 500 8,520

The installed capacity of the proposed projects is distributed as follows:

(Unit: nos of projects)
R INSTALLED: CAPACITY (kW)
AGENCY - S TOTAL
0-206 -500 1 000 -1, 50() -2, (}00 22,500 -3,000 -3500 -4, 060 -4, 500 -5,000

0 0

DPWH 5 03 '1 0 '0 0 0 0 0 0 9
NIA 35 1 0O 0 0 O ¢ @ o0 0 0 9
NEA 0 1 187 % 5 2 2 0 0 1 2 47
TOTAL g8 9 20 7 9 5 2 2 0 0 1 2 65

3.3 General Features of Candidate Projects

Gencral features of the candldate prDJCCtS proposed by 1mpiemem1ng agency are

outlined hercundcr
3.3.1 SWIM Projects Proposed by DPWH

. The DPWH'projeé'ts aim at uplifting the public welfare in rural areas, centering on
the (,onstructlon of small water 1mp0undmg reservoirs in their development plans.
Reﬂcctmg ﬂ’llS basic pollcy, the DPWH projects are generally of multi-purposes nature,
and include various activities in their development plans which are suitable to the areas

and will accelerate the rural economy.

The proposed df:im's'is of medium scale like those of NIA, with the é.verage dam

' h’éiigh'trof 20 m. Development scale of irrigat_ion and ﬁ1ini-hydr0p0wcr plans 15 also
medium as compared with those projects proposed by NIA and NEA. Inland fishery is
mcludcd in most of the proposed projects. The main feature of the DPWH pxogects are

summarized as follows:



Dam Type Z(mcd Earthfill ef reservoir lype

Dam Height 1 1029 : 20 -
Storage Capacity MCM 0.2-11 22
Trrigation Area ha 21 - 1,000 370 .
Install Capacity kW 00 - 900 - 260
Intand Fishery ton/ycar 10 - 1,470 460

Direct benefits are expected not only from main purposes, but also from incidental
purposes except for flood contiol, because direct benefit from flood control is very
nominal in consideration of small-scale reservoir capacity. Indirect beneflts such as flood
control, cost savings in health services, raising the income level of the farmers,

recreational value of the dam, etc. are also considered in fonnulatlon of the projecis.
3.3.2 SWIM Projects Proposed by NIA

The NIA projécfs are mainly formulated as irigation development project to supply
dependable water to the existing communal 1rr1g'mon systems (CIS) and communal
irrigation projects (CIP). Incidental purposes such as mini-hydropower and inland
fisheries are also planned in some projects. The CIS and CIP are gunemlly defined as

follows:

Item Trrigation Area Status
Cis less than 1,000 ha existing syétcm _
CIP less than 1,000 ha before implementation

NIA has implemented CIS and formulated CI_? $0 far. in the'Phil_ippiné,s..
nationwidely by their own funds. Total irrigation service area covered by CIS 1s 709,000
ha which corresponds 1o 47 % of total irrigation service areé, 1,524,000 ha, in the
Philippines as of December 1987. Due 1o lack of regulating facilities ‘upstream of service
areas, all CIS's suffer from shortage of irrigation water espcmally in the dry season,
Under such situation, the SWIM projects are expected to be countermeasures fo; Such
problems by creating new water resources for the CIS and CIP.

The NIA projects arc characterized as comparatively large-scale project. The main
features of the projects are summarized as follows:



Daw Type - _ Zuncdl"trthﬁll of resecvoir type

- Dam Height m - 2.33 ' 24
Storage Capacity MCM 0.01 - 33 32

- Trrigation Area - - ha 5-3000 0 410
Install Capacity - kW T 1654520 : 310

3.3.3 SWIM Projects Propascd by I'MB

Purpose of the FMB pl’OjGLtS is watershed mam;,emem dccompamed by incidental
purpose of ﬂood control.

Forest arca in the Philippines is about 15.9 million ha which corresponds to 53% of
the whole country area. During the past decade, the forest area of 6.5 million ha have
been denuded by fél!ing, shifling’bultivation and forest fire. The Government of the
Ph_ilippihes hés_ promoted the reforestation projects and the conservation works for proper
maintenance of the watersheds through the SWiIM ;jl‘ogranl on a long-term basis.

- The SWIM projects proposed by FMB mainly consist of three (3) measures; (i)

engineering measures, (ii) vegelative measures, and (iii) a combination of these two
measures (it is-ca]leid vengineering measures). Engineering measures comprise
‘construction of the infrastructures such as check dams, terraces, ripraps, etc., aiming at
céhséwihg soil, water, and forest resources. Vegetative measures mean the reforestation
‘works for the denuded areas in the watersheds.

The projects are implemented under direct management of EMB. During the course
of implementation of projects, FMB employs the Jocal people as labor force, giving them

 income generating opportunity.
The FMB projeéts'al‘c expected to generate following benefits.

' (1) _Floo;c.i-_m.iti gation
(2)  Erosion control in the watershed

(3) Mitigating the fluctuation of_x'chr bed (sedimentation and scouring)
4 Enforcement of water tolding capacity in the watershed.

However, any dlrect beneﬁt is not COumed in economic evaluation of the FMB
" projects, since such bienefits are intangible and hardly quannﬁed



3.3.4 SWIM Projects Proposed by NFA

The NEA projects are formulated with a single purpose of mini-hydropower
generation. The main features of the NEA projects are summarized as follows: - '

Item Unit Range Average
Dam Type Concrete weir of run-of-river type _
Install Capacity kW not morc than 5,000kW - 1,800
Gross Head m 3-280 103

All the projects are of run-of-river type, not regulating the natural river flow by
reservoir. The main components of the project facilitics are as follows:

(1) Concrete weir and intake structure

(2) Power tunnel and forebay

(3) Surge-tank and penstock

{4y Power house and power plant

(5) ‘Tailrace .
(Substation and transmission line are not included in the project components.) -

After completion of the projects, all the facilities are transferred to the Electrical
Cooperatives who amortize the investment cost 1o NEA. The Cooperatives make O&M of
the projects and supply electricity to the surrounding rural area.

3.3.5 SWIM Projects Proposed by BSWM

The BSWM projects aim at small scale agricultural development in small l".iver_'
basins. The BSWM projects are conceived directly to serve the farmers who live in the
small river basins and have not benefited from irrigation so far and are left behind
economically. Various activities which are suitable to the areas and will accelerate the
rural economy, are included in their development plans. The BSWM projects are
therefore multi-purpose oriented, centering on the small scale irrigation development. The
main features of the BSWM projects are summarized as follows: '



llem . o Unit- o ' ‘Range ' Average

Dam Type " Homogencous earthfill of reservoir type

Dam Height . m 05-19- ; - 10

Storage Capacity . MCM 0.01-1.1" S 0.2
. Irrigation Arca ha 10 - 530 80

inland Fisheries - lonfycar 06 -32 L

‘Walershed Development  ha 12 - 690 100

. The BSWM projects has a incidental purpose of the watershed development which
will give another income-generating opportunity to the occupants already settled in the
watershed areas as well as the resettlers from the prospective reservoir areas.

3.4 Post;Eyaluatién Study on Cnmpleted SWIM 'Projécts
3.4.1 Method and Work Flow of Post-Evaluation Study

" In order to carry out the post-evaluation study, all the data and information on plans
and designs of the listed projects were collected through the relevant agencies. Visits to
the selected projects sites were jointly made by the Team and the counterpart personnel in
November 1988. The site inspection was satisfactorily completed without any security
problem.- '

The Team, however, faced _td the difficulties in cdliecting the réliabic data and
information on the selected projects. At the time of site ins.pecﬁon, the Team distributed
the questionnaire specially designed for each completed project to the site office of each
agency 'cont.e_méd and asked the office to fill up the questionnaire. The answers were
submitted to the Team by the end of November, 1988. In general, the answers have not
fulfilled the requirement of the Team for the posi-evaluation study, because the projects
were already handed over from each agency to the individual cooperatives who operate

- .the projects and most of the data and information were not kept-properly by each agency

“any more.
- 3.4.2 Compléted Projects for Post-Evaluation .Study

~ Basedon the collected data, the post-evaluation study was made on the selected 10
projects. The géneral features of the projects are summarized in Table 3.4.1 and the



results of the post-cvaluation study for the respective projects are shown in Table 3.4.2.

The general conditions of these projects arc described below:

(1) Project Implgmgmmigu

In general, {hc each unplementmg agency has lmplemented the pl()_}CCt from its

identification to construction, except two (2) projects; the San Ramon and Calanggaman .

projects which were first studied by BSWM and transferred from BSWM to DPWH at
construction stage. The construction works of the Calanggaman pm;ect was undcuaken
by the Bohol Provincial Irrigation Office of NIA The Ilihan project undertaken by NIA,

was implemented without feasibility study on political reason.

{(2) Presen § fM':'F

Present status of each project is summarized as follows:

Projeci Dam Irrigation Power/Others
ihan Functioning Functioning -
Darapidap Functioning Functioning ~
Malinao Functioning - Not completed - R
Pasig Timbu - - ' . Not monitored
Mantayupan Funclioning - Functioning
Bacnoian Functioning Functioning - :
Porac Washed om Not consiructed Not functioning
Kirong Damaged - Not funclioning
San Ramon No functioning Not constructed -
Calanggaman Not completed Not constructed -

“-As seen from the above, the projects which is functioning well, are only four (4);
namely, the Ilihan (NIA), Darapidap (BSWM), Mantayupan (NEA) and Bacnotan
(FSDC) projects. In the temaining projects, the project returns are not fully attained -
compared to the targets which have been set up before construction. ' R

(3) Q&M System

Present O&M systems of the completed projects are summarized as foll()ws:“



Project ~ Dam- - Trigation PowerfOlhcns

Tihan NIATTA A i

Darapidap “FC FC -
Malinao IA _ IA .
Pagig Timbu ' ' - ' District Office
Mantayupan T CEBFCO - : CEBECO
Bacnotan I1SA ISA -
~ Porac - Not managed - Not managed .. Not managed
. Kirong ‘ - Not managed - o Not managed
San Ramon Not organized yel Not organized yet -
Calanggaman ~ Notorganized ycl Not orgnnizcd yet -

Noic: CEBECO: Cebu I Electric Coopemtwc Ing:. : :
1A: lrrigators Association ISA; Imegralcd Scrvnces Association
FC: Farmers Cooperative

| ' Most of the projects were transferred to the Irrigators Associations and/or Farmers
COopératives-'{ftcr completion of the projects for their operatioh and maintenance of the
project facilities. No Irrigators Assocmnons and/or Farmers CODpBNtWGS are organized
in those pxojects damaged such as the Porac and Klrong piojects.

3.4.3 Major Findings of Post-Evaluation Study

The md]or findings on c,ngmccrmg dspects obtamcd from the post-evaluation study

are briefed hereundet. _
(1)  Planning Stage:

(a) Dam plans are generally well prepared. The survey and investigation are
~ concentrated into the dam and reservoir plans.
(b) Development plans for flood control as well as for utilization of the
reservoir water such as u"ng'mon mini-hydropower and inland fisheries
are not fully examined.
{c) S(_)cio-ccoriomic aSpects such as livin B conditions of beneficiaries, market
démand of the products, water'right, land tenure conditions of reservoir
_ ‘areas ahd irrigation areas, etc. are not sufficiently surveyed and studied
(d) hydrological studies on water resources are not fully made due to the -
o general dtfﬁculucs involved in data collection.
@) The development plans are neither explamed to nor confirmed with the

- people to be influenced before construction.



(2)

@
(b)

()

(3)

(a)

(b)

()

(4)

(a)

(b)
{c)

(d)

(&) |

‘The dam body itself is gcnelally well- deszgned
In case of large dams, the appurtenant structures are not dcsxgned bascd

on the detailed field investigation.
Project facilities other than the dam and its apputtenant srmcunes are not

included in the detailed engineering designs.

Construction Stage:

Construction period is often prolonged.
insufficient technical guidance in construction stage coupled with some '
faults in dam designs result in the fact that some dams have been damaged
or washed out after construction. ' '
Construction plan of dam is always ddvanced dnd it is not well _

harmonized with the development plan in the downstream area.
vation_and Maintenang M} S

In general, the SWIM projects have contributed much to the beneficiaries

in the rural areas through the following aspects:

- increased crop and fish production,

- stable supply of power energy,

- improvement of nutrition condition,
- creation of employment opportunity,
- increased income level, and thereby

- enhancement of living standard.

No guidelines and/or criteria for Q&M have been established.

Only the projects that O&M system is established, are succcssful]y
operated. : . '
Insufficient number of technical staff often makes propcr O&M systcm
difficult, and .
Shortage of annual budgets for proper O&M is often observed.



3.5

Present Institutional Framework and Procedures for

e Ill);iléme_ntn_tiqn of S;WiM Projects:

'3.5.1° SWIM Coumittee

In order to ensure the effective and coordinated implementation of the SWIM
Pr’ojects,"a'n-int@:_r-agency Small Water Impounding Management (SWIM) Cominittee was
established by. the President's Letter of Instruction No: 898 dated 25 July, 1979.

- InJuly 1987, the SWIM Committee was. re-organized in line with the new policy .

for re'-sﬁ'ucmring of government offices and is presently constituted by the top-echeton

officials each from:

Depéuﬁﬁem of Public Works and Highways - .1 Chairman

‘Department of Environment and Natural Resources 1 Member
. Department of Agriculture L : Member

Department of Budget and Management : Member

The SWIM Committee is an antonomous body. The Undersecretary of DPWH,

Mr. Romulo del Rosario has been concurrently designated as the chairman of the

Committee since 11 August, 1988, The Committee has been responsible for the

following major functions:

(D
@)
o)
@
()

©)

(7

formulation-and coordination of operational policies and targets for the
development of SWIM projects,
interfacing activities with the programs for Bagong Lipunan Sites and

‘Services (BLISS), livelihood, energy development, food production, water
‘ supply, flood control, erosion control, and watershed management,

determitiation of ptiofity. areas for SWIM development,

~“adoption of annuat SWIM integrated programs and budgets,

' selct:ti_oh of the lead impllementin'g agency and cooperating agencies for each
" SWIM project, |

' 0Vefa1[_coofdin&tion and supervision of SWIM programs implementation, and

regular reporting to the President on the performance and progress of the

- SWIM projects.

L20 .



5.2 Technical Workmg Group

The Technical Working Group (TWG) for 1mplumentauon of the SWIM programs
was also established under the Ministry of Public Works by the President's Letter of -
Instruction No. 898 dated 23 July, 1979 to serve as the technical and executive arm of the -

SWIM Committee.

In July 1982, a Project Management Office for SWIM [")roj(:cts (PMO-SWIM) was
established in DPWH. The PMO-SWIM office is headed by a Project Manager, who is
concurrently the chairman of the Technical Working Group (TWG). After creation of the
PMO-SWIM, the Technical Working Group was also re- -organized and is presently

constituted by the representatives each from:

PMO-SWIM | ©: Chairman

National Water Resources Board (NWRB)' ' ~ : Co-chairman
Department of Public Works and Highways (DPWH)"  -: Member
National Irrigation Administration (NIA) = © : Member
Farm Systems Development Cooperation (FSDC) ' . Member
National Electrification Administration (NEA) : Memb_cr
Bureau of Soils and Water Management (BSWM) . Member
Forest Management Bureau (FMB) . : Member
Bureau of Fisheries.and Aquatic Resources (BFAR) - : Mémbé'r- e
Department of Budget and Management (DBM) : Member

The present activities of TWG are rather limited mainly due to financial constraints;
however, the TWG has been expected to be responsible for the following:

(1) identification, selection and approval of the projects submitted by the agencies
for inclusion in the SWIM program, ' '

(2) review and preparation of approval and/or recommendation for the project
studies, surveys and designs undértaken or to be undertaken by the agencies,

(3) preparation of annual SWIM integrated programs and budgets, and '

(4) monitoring and coordination of project construction in accordance with the
policies, guidelines and programs adopted by the SWIM Commitee.



3.5.3 '.Imple_n_tenting“ Agen_c_ies

_ Sm 6) 'irnplémc_ﬁ.tin:g agencies have been involved in the implementation of the
SWIM projects; they are PMO-SWIM, NIA, BSWM, NEA, FMB and FSDC (ESDC was
abolished in January 1988; therefore five (5) agencies are participating in the SWIM
program at present-as the implementing agcncms) These implementing agencies are
outlined hercmaftcr

W _Pi'oje_ct Management Office (PMO-SWIM)

The Project Management Office of the Department of Public Works and Highways

(PMO-SWIM / DPWH) was created on July 1, 1982. A Project Manager heads the office

~ which is concurrently the chairman of the Technical Working' Group. Major functions of
this office are:

'(1) {0 supervise, monitor and coordinate the implementation of SWIM projects,
(2) - to develop s'tandards and guidelines for planning, programming and
- prioritizing of the SWIM projects, and
(3) - to develop .standards,' criteria and guidelinés for all technical activities involved
- in planning, design, construction, utilization and operation and maintenance of
- the facilities under the SWIM projects.

Since its'inception,- PMO-SWIM has been responsible for use of the SWIM project
fand which is baing_fin:mc.ed from the regular annual budgetary allocation of DPWH.
The SWIM project fund lias been utilized for construction of the SWIM projects as well
as the feasibility siud_ics and detailed engineering designs. The total budget for the SWIM
projectiovcrf'the'pério_d of 1982-1988 was about #300.8 million or about B43.0 million
per annum on an average which correspond to about 2% of the total annual budget of
DPWH (92,018 million per anhum on an average).

PMO-SWIM is a coordinating body for implementation of the SWIM projects;
however, at the same t_imc',it is also concurrently one of the implementing agencies.
PMO'-S'WIM has implemented 12 SWIM projects so far, out of which 10 projects were
Compieted and two (2) projects are under construction

31 -



{2) National Irrigation Administration (NIA)

NIA was created out of the Irrigation Division of the Bureau of Public Works by the
Republic'Act No.3601 (NIA Charter) on June 17, 1963. The NIA Charter was amended
by the Presidential Decree No.552 on September 11, 1974 and NIA was granted the -
broader power ‘and authority to undertake more comprehensive water Tesonrees
development projects for irrigalion purpose as well as concomitant activities such as flood
control, drainage, land reclamation, hydropower development, etc. The Presidential
Decree No.552 was further amended by the Presidential Decree No.1702 on July 18,
1980 and capitalization of NIA was allowed up to £10,000 million,

Major functions of NIA are:

(1) to suppori the government policy on self-sufficiency in food,

(2) tomaintain a satisfactory level of irrigation services,

(3) tocatalyze development in the rural areas, and

(4) to implement its capital investment construction program in a cost-effective

manier.

NIA has implemented three (3) SWIM projects so far; onc has been completed and

other two projects are still under construction.
(3) Bureau of Soils and Water Management (BSWM)

BSWM was created from the former Bureau of Soils by virtae of the Executive
order No;116 dated January 30, 1987 as one of the staff offices under the Department of
Agriculture. The former Bureau of Soils was established by the Executive Order No.216
in January 1957. - '

Major functions of BSWM are:

(1) to advice and render assistance on the matters relative to the utilization and
management of soils and water as vital agricultural resources, '

(2) 1o formulate measures and guidelines for effective utilization and management
of soil, land and water resources as well as s0il conservation in agricﬁltural :
areas, _

(3) to coordinate with relevant agencies in resettlement areas and prepare the

necessary plans for provision of technical assistance in the development of



water impounding. projects, prevention of soil erosion, fertility preservation
: - and other related matters,
) 1o undertake soil land capablhty studzes, and
(5)_ to'recommend the plans, programs, policies, rules mldlegulduons for the soil
and water management sector, to the Secretary for Department of A griculture.

BSWM has implemented 10 SWIM projects so far; six (6) haﬁc been completed and
the other four (4) projects are still under construction.

(4) National Electrifi.caﬁon Administration (NEA).

NEA was created under the Depariment of Energy in August 1969 by virtue of
Republic ‘Act NQ_.6938. ‘NEA is a government agency under the Department of
Environiment and Natural _Rc's'ources empdweréd and is directed to undertake the rural
electrification programs on an m'ea'coverag_e: basis with'electric cooperative as the primary
medinm to achieve the objectives of making electric services available throughout the
nation. NEA makes long-term, low interest loans t?;) electric cooperatives for area-wide
services as well as prov.ides technical assistance in engineering, construction,
organization, accounting, legal matters and operations.

TIn particular, the functions of NEA are:

(1}  to make loans to the electric cooperatives for the construction or acquisition,
| operation and maintenance of mini-hydropower generation, transmission and
msmbutxon facilities and all related properties, and
2) fo invest or grant loans for development of power generation mciudmg mini-
- hydro power plants and water impounding reservoir.

NEAha% implemented three (3) SWIM projects so far; two (2) have been completed

and other one project is still under construction.
(5) ,_:'.F(')rcst Management Bureau (FMB) -

- FMB wasr created by the Presidential Decree No0.705 dated May 19, 1975. FMB
has jurisdiction and authority over all forest land, grazing land and all forest reservations
including watershed reservations. FMB has been entrusted with the followmg

responsibility:



(1) 10 protect, develop, manage and re- pgenerate atl forest hmd
(2) to regulate and supervise the operation of licenses, lessecs, and penmttccs,
for the taking or use of forest products thclefrom or the occupancy or use

thereof, and _
(4) to enforce laws, rules and regulations for tmcsny, reforestation, palks, game

ang wildlife,

FMB has implemented eight (8) SWIM ptojects 50 ‘far; three (3) have been _'

completed and the other five (5) projects are stitl under construction.
{6) Farm Systems Development Corporation (FSDC)

FSDC was created on April 4, 1975 under Presidential Decree NO.681 and
abolished in January 1988. ESDC implemented 14 SWIM projects so far out of which -
11 projects were completed and three (3) projects aré still under construction.” The
completed projects were transferred to the farmers cco’pcratives called "Integrated
Services Associations (ISA)". The on-going three (3) projects were transferred to the -
Project Management Office under the Department of Agnculturc for completion. All other
studies and designs of the projects before construction were transferred to PMO-SWIM
of DPWH for further consideration.

3.5.4 Cooperating Agencies

NWRB and BFAR are the cooperating agencies in the SWIM program. These
agencies are not directly involved in implementation of the SWIM projects. - However
these agcncws have cooperated with the implementing agencies for making picns and

designs as well as operation and maintenance of the projects.
(1) National Water Resources Board (NWRB)

The National Water resources Council (NWRC) was created on March 28, 1974
under Presidential Decree No.424, NWRC ,. which is now the National Water Resources
Board (NWRB) pursuant to Executive Order No.124-A, is a body responsible for
coordinating and integrating all activities related to water resources development and
management. Its priricipal objective is to achieve a scientific and orderly clcveldpmcﬁt and
management of all the water resources of the nation consistent with the principles cf
optimum uses, conservation and protection to meet present and future needs: The
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