2.2 Feasibility Study

2.2.1 Topographic Survey and Mapping

During the course of the feasibility study, PMO-SWIM, NIA and BSWM -

prepare maps of . damsite and irxrigation area.

damsite and FMB makes map for watershed area.

NEA prepares map only for
In addition to the mapplng,

NEA conducts a profile survey from intake site to power station site along

power tunnel and pensteck route,

mapping is shown in Table B.2.1.

The summary of topographic survey and

The contour interval of all maps is 1.0 m, but the scale of map varies

by each agency as follows:
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Damsite 1/500
or
1/1,000

Reservoir 1/500
to
/2,000

Irrigation Area  Unknown

Watershed Area -

to
114,600

1/2,000
or
14,000

172,006
or
1/4,000

P P e = b b M R W W M e R ew e Am e LS S O BA W M 0 e We e W A R
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1/500 1/2,000 -

1/1,000 -

/2,000 -
to
1/5,000

~ Unknown
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2.2.2 Meteorological and Hydrological Study

Based on the collected data and feasibility study reports, review on

meteorological and hydrological study is made. Those

gsummarized in Table B.2.2.

- B-4 .
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.(1)_'Hetenrology

- The report made. by each agency shows climate type belonging to project
@rea, -and.~deacribes :the meteorological conditions. The following data
obsérved ih_xmeteorological stations in the wvicinity of project area are

mentioned:

1. Rainfall: _

il. Relative humidity

iii. Temperature

iv. Evaporation

V. Prevailing wind direction
vi, Wind velocity

vii. Number of typhoon

Rainfall is described in most of the reports studied by each agency.

Evaporation is also mentioned in the reports except by NEA and ¥MB.

Glimate types are classified in 4 types in the Philippines from the
viewpaint of rainfall distribution in the wet and dry season. Meteorology of
the prcject is characteri?ed referring to the location, climate type and
' rainfall pattern in the pra;ect area. cllmatolcglcal map is shown in Fig.
B.2.1.

(2) Eydrology

As’ hydrological analysis in plan and design of small-scale dam
reservolr, DPWH, NIA and BSWM study the following items:

i. Run-off analysis: ~to estimate inflow into reservoir
. iil. Flood analysis: to determine spillway capacity
iii. Sedimentation: to estimate sedimentation in reservolir

"Since the NEA progects are of run-of-river type, only run-off analysis

is made. In the FMB projects, no hydrological analysis is conducted,

. B-5 -



(a) Run-off Aaalysis

DPWH and NIA estimate inflow into reservoir by applying rainfall-rgncff

regression analysis or Thomas and Fiering Model, etc. on the basis of
discharge data in similar characteristic rivers.

BSWM estimates inflow by multiplying mean monthly run-off coefficients
of avajlable streamflow records in small/moderate drainage areas by the

mean or BOZ—dependéble 10-day rainfall of represéntative rhinfali, _

NEA makes flow-duration curve, using discharge' data in similar

characteristic rivers.

Relation of average annual run-off to drainage area is'.shown in

Fig.B.2.2. Run-off analysis done by each agency is summarized ag

follows:

Item DPWH NIA BSM NEA B
Data flow records flow records flow records flow records in N0 Us8
in similar in similar of smll to similar river

river river moderate
drainage
arca in
same region
Method of  rainfall rainfall using Flow no study
Analysis nn-off run-off the mean duration
regression regression monthly cuive
analysls snalysis ou-off
or or coefficient

Themas ard Thomes and and
Flering model Fiering model dependable
rainfall

e i T . v kL Tk T S SR R0 R S e B3y T 2 € P e b (e e ki o e O S I K L O 4D e P
. -—— U A 3 0 T P ot e S S

{by Filood Analysis

DPWH and NIA prepare design flood hydrograph by spplying nean
dimensionless hydrograph derived from actually observed flood in .
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similar rviver, Qf  deaign rainfall estimated from rainfall-duvation
-ffequency curve, Design flood diScharges are estimated at 100-year
" return period in most of the projects.

, _ﬁSWM ﬁakes_ ﬁeéign flood hydrograph by using the dimensionless

~ hydrograph prepared by US Soil Conservation Service (SCS), or design
run-off BQtimated from raxnfall intensity-duration-frequency curve.
Jbesign flﬂod discharges are computed at 25~year return period in most

of the projects
In the NEA and PMB prbjects, flood analysis is not made. Relation of
design flood discharge to drainage area is shown in Fig.B.2.3. Summary

of design flood analysis is as fo]lows

ot a4 k3 P W15 T S o o A S L ek B e i o e o A BN 53 R B e g Y M ki S b ek ke o s 7 PR B b R e o . o Ao o G g iy T P AR A b b e e e RO 4 Lo

Ttem D NIA B NEA B
Data flood in fﬁmdin no uge no use no use
simiiar similar
river = river
Rainfall  rainfall  rainfsll  rainfall no use © no use
analysis . . dapth- . . depth- depth-
C duration- duration- duration-
frequency frequency frequency
curve curve curve
Flood = mean mean 8CS no study no study
analysis  dimension dimension dimension -

" method less less less

(¢)- Sedimentation

DPWH zuui NIA study sedxmentatlon in reservoir referring to available
.existing data. BSWM cstlmates sediment yield on the basis of a
:r&gression equation developed hy BSWH for small drainage area. NEA and
. FMB  do not estimate sediment yield. Relation of sediment yield to

drainage area is shown in Fig.B.2.4.
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2.2.3 Geological Investigation and Study

Geological investigation done Dy’ each agencies is sun’mar:.zed. ag

follows:

Ttem DIMH NIA BSWM NEA M8
Recon- Ground Ground Ground Growd Groud
naissance  surface surface surface surface sgrface

geology geology geology geology geology
Investiga-  Boring Boring Auger Unlmoum no study
tion {Average: {Average: boring :

3 nos. 5 nos. {Average:

Depth: Depth: 3 mos.

3-30 m) 3-30 m) Depth:

0,5-3 m)

e n e -
.,.__a..p..-...‘._....,....,.___.....,___._............a.._....._....-,-.-...._......--“-.--.....--'—--n—n...-a.._.....-..--s e P kel

The followings can be pointed out through the review of geologicaI?

investigation and study made by each agency:

i, Investigation for the DPWH and NIA dems of which height is more

than 15 m, is not enough and limited to the allowable minimum

level.

ii. Permeability and standard penetration tests shall be requited for
the DPWH and NIA dams. '

iii. More sufficient study shall be done on perméable foundations such -
as limestone, volcanic rock, volcanic spouting substance, génd éﬁd
gravel bed in alluvium or diluvium. | '

2.2.4 Investigation and Laboratory Test of Construction Matérialé

The summary of investigation and laboratory test of construction.

materials done by each agency are as follows:



ki W

ot e v ot

L v e A e e W e T e 1 o e b T T AR A e

Item DR NIA BSVH NEA BB
Ohjective  fill type £i11 type fill type cancrete small scale
Sl dam dam dam welr structure

Borrow in reservolr  in reservoir in reservoir  Unknown Unlnown
area dam . dam 7 dam
e abutment abutment abutment
Concrete sand/gravel = sand/gravel = sandfgravel  sandfgravel o study
matexial inmain. in main in main in main

river at river at river at river at

project area  project area project area  project area
Test for o mysical physical-' physical - ~
imperious - test “test test
mterials  mechanical mechanical mechanical - -

testk: test¥ test

' _ Cdurding

P construction

“Test for no study o study no study - -
pervicus
materisls
Remarks: %;  Mechanical test. includes compacticn, penmability. triaxial

ccnpressim.axﬁ consolidatim tests.

Soxl materlals 1ik9 nigh weathered rock are adopted to impervious zone

and high permeable materlals such as “soft rock or gravel are adopted for

pervious zene in case of zoned earthfill type dam.

2.2.5 .Deaigns of Dam and Its Appurtenant Facilities

(1)

(@)

Dam axis selected by each agency

Dam Design

Bam Axis

is ag follows:

geologically

DPWH & NTA: at gorge where damsite 1is

o .emba_nkment voluine can be rﬁinimized
-'_.BSHM : at narrow site of small stream

NE& : 3 oﬁ weathered rdck or its outcrop site

B-9 -
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(b} DPam Type and Zoning

bam type and zoning are characterized as follows:

Item DR NIA BSWM NEA I*'MB
Dem type  zned zoned henogeneous  concrete conerete
earthfill earthfiil earthfill welr or mAscnry
Zone impervicus impervious impervious -
perviocus pervious toe drain
filter filter
toe drain toe drain

o e il b o Y VR 0 T o e I kB TV A S 7 7 o ALY T A 7 A A L R R S 02 0

There are a few reports in which filter or toe drain are not_planned.

There are three BSWM projects having concrete diversion weir.
(c) Dam Height and Dam Section

Dam height and section are summarized as follows:

Tten  DbWH NIA BSWH NEA BB |
Dam height 10 - 29 m 14 - 33 m 0.5~ 19m 3-5m 2-3m- |
Crest width 6 - 8m 6-8m 4~ 7m - -
Slope
- upstreem 2.5 - 3.0:1 2.5 - 3.0:1 2.75:1 - -
- dowmstream 2.0 - 2.5:1 2.0 - 2.5:1 2.5:1 - -
Berm no plan no plan no plan - -
Freeboard 1,0-29m 1.2~2.6m 0.5-1.5m - -
Slope protection
- upstream riprap riprap riprap - -
-~ dowmstream sod facing sod facing sod facing - ' -

o e e 1 B PR T P b i o e o e o e it e S o e o e T Pt A B i T B Bk ) b e oy ol PR . -
-~ TS e e o T e e e G e R 0 D 4
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wdﬁest fwidth of dam is determined on the basis of the following

. ~fempiric#l fofmula:_

DEWH. 1 W = 0.5 (5/3N7H + 3.8 13 _ 3
CNIA ¢ 0 W = (H/5+ 10) x 0.33
BSWM + 0 W = 5/34/H (minimum 4.0 m)
i o w crest width of dam
H ¢ dam height

Adquateﬂcféét.widﬁh isg adopted, considering the minimum crest width of
about 3.7.m. '

- No betm.on.dpﬁnstream slope is planned. The berm with 2.0 m width
" ghall Ba provided at every 15-20 m height for the purpose of dam

maintenah¢e and drainage of rainfall on slope,
Freeboard is calculated by the following formula:

Fb = Hr + He
- 'ﬂr--ZQ;'” 1.5 Hy
Hw =  0.0324/F.V + 0.763 - 0.271(F) /4
He = * (2-5%7)Hd
 where, o
Fb; freeboard (m)
Hri  wave runp-up. (m)
Hw design wave height (m)
~F 3 reservoir fetch.(km)
v ; _Qind'velacity (km/hr}
. Hsj embankment settlement (m)
" Hd;  dam height (m)

-'(d)'-ﬁilter Design
DPWH/NIA & - Filter materials are planned through gradation control

of materials, considering the results of grain size

snalysis for impervious and pervious zones.

- B-11 -



zone, because BSWM plahs:=only

BSWM : There is mno filter
Toe drain is adopted

homogeneous earthfill type dam.

after gradation control of materials.

(e) Embankment Settlement

Pmbankment settlement is calculated as follows:

Lt e T R T ek B Rt ﬁium~”——_‘_-ng_b__“uph“-uu“nw—ﬁwnﬂdumm—ﬁH—“uﬂH—w”nw—“_ﬂ-nﬁ»nn“w““m-“””“"

DFH NIA BSHM NEA FMB_
He=0,02 Hd Hs=0.018d He=(2-5% )Hd Mo study Mo study
{Hd<3.Gm)
He=0, (28
(Hd>3. 0m)

———-nn"ﬂ-ﬂﬂuwn—mhuu-amu——————uh-n”—-w«uww”n———uw-#—udn_%m@-un"-#&—m——nuﬂmu’n_—"--n‘mq‘-ﬂ-ﬂn
N

Hs anhankoent settlement (m)
Moo dam height (m)}

(£} Width of Impervious Zone

Width of impervious zone in zoned earthfill type dam which is planned

by DPWH and NIA is as follows:

o em 2 i 4k 8 e R, AR T o . £ T bk b ek S 8 L0 U YL 5 T 2 i LSS L £ 7 7 e T 40
--—nun—#‘-u-uuu—vh—v—ﬁ—ﬁﬂ-mmuowhu“——-—-www——~vqﬂﬂumumuu-nn--wu-ruﬂ—mh“u‘-ﬂwmu-mn

-nbﬂ-"nowm—“m—h-“-m‘ﬁnmﬁ“-ﬂ—--m‘—w'ﬂ-ﬂ——n'm--w“"”“v-ﬂn-——h«_ﬂ*dduﬁ_mﬁ“mﬂ--m--ﬂmh

W :  width of impervicus zone
He :  water depth

The adopted width of impervious zone is sufficient againgt fot'pipiﬁg
action, because generally zone width ié'required to be more than 502 of

water depth.
(g) Stability Analycis

Stability analysis of dam body by means of sliding surface method-ié
made only in the NIA reports. DPWH makes stability analysis in the

= B-12 -



- .detalled 'de__sign stage.and ESWM. conducts that just before construction.
~The cases in the stabllity analysis and safety factors applied by each
':agency are summarized below.

Ttem DPWH - NIA BSWM
- .Case of T« jmmediately after - immediately after = -~ immediately sfter
sralysis - campletim : corpletion . canpletion
. . = full reservolr - ~ full reservoir - full reservoir
cordition ' condition condition -
- drawdown - drawiom - drawdoun
- copdition corddition condition
R intermedinte water ,
L level
Bafety . :
Factor - L1 - 1.5 1.2 -1.5 127 of dam height

e e e o P B A A g 7 ek B ot s P L S A B4 S e £ R e R S A AL A L I o B A b AL 43 A R A L0 T LA S Bl A T e S S e e e 3 Y Y Ak e A 0 A

'S‘taﬁil_i.t_:y'analysié for some concrete diversion weirs.plaﬁned by BSWM is
made in terms of overturning, sliding and bearing capacity. Ho

étab;{lit'y analysis is made in the NEA and FMB reports.

(h). Foundation Treatment

Foundation treatment plan is described in the DPWH, NIA and BSWM
.repéfts, but not mentioned in the NEA and FMB reports. The foundation
“treatment plan made by I)PWH,NIA and BSWM is summarized as follows:

ok o 1 o e e PRl B U0 4 5 B R et e 0 fru A 3 B ke B A R ek i AT TR R T T S 01 i ok b o B PR 8 R

Ttem DPWH NIA BSi
~ Sespage _ . cut-off trench cut~off trench cut-off trench
) 'C_mtrol ' B={30-150%)Hs B=8m-10m Bedym-8m
S | blanket
grouting
“Depth of - - up to bed rock or up to bed rock or  up to bed rock or
cut-off imperviois stratum inpervious stratum impervious stratum

B ¢ width of cut-off trench
Hs i  water depth
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(2)

- Through review of present study, the following matters

arve recommended:

Width of contact betwsen imperxvious zone aﬁd-its-foundation':qgk

is narrow compared with water depth, so some measures sgch as
blanket or grouting are¢ necessary againstrhydr&qlie fracture.

In order to prevent piping action, bottom of cut—off trench shall

‘be widened and filter shall be placed at downstream portion of

cut-off trench.

In case that dam foundation is composed of unconsolidated atrapum-
of volcanic slurry sediment, grouting is required against piping

action.

In case of small reservoir, blanket on base of whole reservoir is

one of effective means.

Spillway

(a}

Design Flood Discharge

In general, adopted return periods on design flood discharge are 50 to

100 years for DPWH and NIA, 25 years for BSWM. The reports prepared by

NEA and FMB do not mention return period. There are several exceptlions

as shown below:

e o o 0 TE T T 0 0 1 o o 7 £ i A T Y i T 0 ¥ T 7y = k0 P Y R B R £ P e Y [,

Return Period DPWH T ONHIA BSWM
(years)
25 - - 144
50 - 36
100 26 46 -
300 - i _
500 1 i )
1,000 - 1 )

1 o B S ok 2 L At R S P D  B 2% h 0nd m m F 1 k80  d  m m  r  e
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_Spillway scale - is decided on the basis of design floed discharge,
_¢ohsidering_ surcharge - function at normal water surface in the

- reservoir.
(b} Layout of Spiliway

“Most of the ‘spillways are placed on a part of dam bedy to decrease
embankment volume. Since joint portion between different facilities
--se'eme_ to be weak point, spillway shall be placed on the sound original

ground,

Center. _lline'.between iniet portion and subecritical flow portion 1is

 planned to be curve, then straight line is adbpted up to the stilling

basin and outlet portion to the existing river.

.(C) '_Spillﬁ_ray' Type and Components

Spillway type and components are as follows:

" ey W e e O U L2 N P A W wt T e Eek W T < ey v ) ol Y D6 e T B O W D 4D BB S VDA T iy G e T OB 3 whe Ik e e ek T 1 i B D O T T A S T MR IR MR WY WE TY T B W TR WY B T e Ol DR

Tem NIA NEA 1335
Tyﬁe chute chute chute . chute chute
side chammel (fixed weir) (fixed weir)
Inlet : : :
" portion - trapezoidal  trapezoidal - trapezoidsl @ - -
' ' gsection with  section with  section with
- masonxy HBSONTY MESONry
Overflow N
Cowedr . ogea section  ogee section  without weir ogee section
. Jet flow S
- portimn rectangular  rectangular  rectangular - -
- sectionwith section with section with
o | concrete concrete concrete
dissipater hydraulic hydraulic ~ hydraulic hydraulic -
jorp (type  Jwp (type . jup (type  Juip (type
Il or I11) II or III) 11 or IID) IT or III)
gld- junp ski- jurp ski- jump ski- jump

O 3 (o ) o B 5 B G 3 S R A o 6 o g e B A R R Ay SR L AR LD Y YR e B o ol AL oy A R P L B8 3 T D R I Y Ty e e e o b ok s 8 b 8 Bl i 4 0 vl e ok e e e 4 o R
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¥eatures of the spillways are mostly of standard typap'-In'design_pf_

spillway, the following technical attention have to be paider =

To check buéyancy in inlei_portion of side-channel spil}way.'
- To provide ogee section in inlet portion

- To prevent leakage through inlet portion made by masonry -
(d)} Hydraulic Calculation

Following discharge formula in general is adopted:

Q = arLy3/2
Q : discharge (m3lsec)
c discharge coefficient
L : length of weir
H total head

Discharge coefficient, which is one of important factors for design of

splilway, wvarieg depending on weir shape or welr height. Diach&rgé

coefficients adopted by each agency are as follows:
DPWH 1.7 - 2.2
NIA 1.7 - 2.1
BSWM : 1.7 for £ill dam;
1.8 for concrete weir.
Above values ranging from 1.7 to 2.2 are considered appropriate. =

{e} Height of Waterway

Height of waterway is summarized as follows:

- Ral6 -
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subcrltical - o .

flow portion h-6m 4 -6m 1-25m - -
supercritical :

flow portion 2~ 4m 2-4m- 0.5 -1m - ' -
dissipator = 4-9m . 4-9m - - -

B4 13 i ey b A el o g TR I o D 4 i g g e e g v i e B B B 2 (3 T L 0 R R A R A A g g b

(3) OGutlet Works (Intske Structure)
{a) Location and Alignment
Locations and"al.ig_nments of outlet works aré summarized as follows:

G i B 30 o o3 B A 8 50 ke sk P O R0 R D R T 39 I 38,5 8 V0 A £ G o T s b o R 5 T A o L . o

Aiig,meﬁt . Cdndam - indam in dam ad jacent to
: foundation fondatio fourdation sand
adjacent to = flushsay

sared -
flushemy

 Locatim bottan of bottom of inactive about. 20cm up

. - river river storage level from sill of

sand flusimay

1 0 5 A e et B AT T A kel M 8 b 4 1 Y 0 £ T Y 90 T T 9 3 e R R L e . o S . £ om0 iy 5 L A 3 R e e 6 8 A 8 2

~ As for the DPWH and NIA projects, outlet works are planned in lower

portion,.becauserthose are used as diversion works during construction.

Outlet works of BSWM are planned at the inactive storage level,

. conaidefing small scale drainage area and little run-off during
construction.

; Plaqemsnt hof the conduit through core trench shall be avoided to

prevent piping action.
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(b) Type of Outlet Works

Type of outlet works is surmarized as follows:

—“muﬁ—-ﬂ"m-mw————-ﬁ---wdﬂﬂ‘m‘-nn—i“uwunw-——hu——n-—uﬂﬂ‘-ﬂ—mﬁmﬂ-ﬁﬂqm_ﬂ“w

Ttem DPWH NIA BSWM NEA . o
e Tavep it dvop inlet  duop dnlet drop dnlet

Trashrack equipped equipped. equipped - equipped

Conduit concrete pipe concrete pipe steel pipe  concrete pipe

Control site  downside domside domside dosmside

Control operaticn of gate or valve by AN~ XHer after distributlon

mechanisn by steel pipe

Energy impact bax impact box  dmpact box  none

dissipator

0 e bl e et B D -
et At oot 2t ot 3 I 0 T v B 2 Y o e A o e e R B o ke 8 i AL 8 TR 2 8 2y 2 - - . 2

In some projects, intake portion is partially placed in the dam body.
It is better to align the intake portion outside of dam bodY*frqm;the
viewpoint of dam safety. Vibration of conduit caused by earthquéke_of

streamflow leads to leakage and piping.
2.2.6 Irrigation Development Plan

Irrigation development is included in the DPWH, NIA and BSWM projects.
Review on the irrigation development plan is made only for the'pfojects for
those three agencles. Summary of general status of the irrigation gtudy
done by each agency is shown in Table B,2.3 and briefed below.

(1) Potential Irrigation Area

Location map is attached to the all feasibility study reporta, ‘but the.

following consideration is not enough in each report:

- B.18 -



Potentiality of area

PMO-SHIM 1+ -
- "~ Present irrigation condition
-~ Extent of irrigable area
__NIA : E 1 . Poténtiality_ﬂf area
BSWM 1 - Potentiality of area
- Present irrigation condition

{2) Present Agricultute

s '-Present_agricultural condition is generslly not enocugh studied in most
cf'the,répor;Sg As for the NIA projects; in case that feasibility study is
undertaken by local consultant, the NIA conducts the agricultural study and

'prepare-the study reports. The study depth in each report is summarized as

follows:
PMO-SWIM ¢ - - | Present condition is not studied.
NIA H = Present conditlion is described in a half of the
reports.
‘. . Present cropping pattern and crop yield is not
"enough studied.
BSWﬂ  H - Present condition is not described.

(3) Puture Agriculture
oo Proposéd cropping pattern is shown in all the reports, but agricultural
development plan is not enough mentioned in the reports which are prepared

by PHé-SWIH@&nd BSWM. The study depth is as follows:

_PHO«SWIM“': .- Proposed cropping pattern and crop yield {is

- B-19% -



(&)

the

NIA

BSWM

Irrigation Water

mentioned, but agricuitural development p}an-ia not

described.

Rice-rice double cropping, target yield of rice is

4 to 5 tonfha.

Study is enough. _ : _
Rice-rice double cropping, target yield of rice:is-
4 ton/ha, ' :

Proposed cropping pattern is shown, bu£ ifrigation
area used in water balance study  differs “from’
gservice ares. o ' '

Agricultural development plan is not described. -

Rice-upland crop, target yield of rice is 5 tonlhaf

Requirement

Method of estimation of irrigation water requirement is different among

three agencies.

as follows:

Evapotrenspiraticon

Percolation Rate

Land Preparation

Effective Rainfall

Irrigation Efficlency

Water Requirement

The standard value and method used in the estimaﬁion

.—__--u-__-_pw_‘—aun—_mw-_-u~u‘ﬁ—uu-“_“»__-"m_____-w-ma__---umFnq~umuu__-n-_----ws-hnnumuw

from evaporation

by Pergan method

ore s b e A P Y i K B 58 2 7 3 il T AT T £ P T AT P 0 S S T Y B s D Y S ks A 7 S 7 A T
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10-day basis

fran evaporation

2 minfday 2 mmfday 1 mn/day

200 - 300 im 200 - 300 ym . Mot included
~from daily from daily BQZ'dependéble.
balance method balance method rainfall

40 - 707 40 - 602 50 -":552
11-281/s/a  0.7-19Ls/ha 0.7 - 3.6 lj_s..lhia
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In 'Lher7e9timaticn of irrigation water requirement, there are some

:characteristics'among three agencies as follows:

-:PMO~S?IH_;= - _'erp coefficient is not considered for calculation
' of crop ‘water requirement.
- . -Diversion water requirement is estimated, but water
requirement for design of irrigation facility lis
not estimated. '

HIA ! - Crop coefficient is not considered.
BSWM - . ¢ - Crop éoefficient is not considered.
- - Land . preparation requirement is not counted in

“estimation of water - requirement, but it is
considered at water balance study.
- Rainfall with 80X dependability is used as

effective rainfall.

(5) Design of Irrigation Facility

'-Deéign’ water réquirement for drrigation facility is not clearly
mentioned in. the reporks. Design of irrigation facility is not made in the
feasibility studies.

- BSWM conducts the detailed “engineering design just after the
feasibility study, and the design of irrigation facility is included in the
detailed drawings. The design of irrigation facilities is typicalized in

the drawings.

i53.=Optimizatiaﬂ'af Irrigation Development Scale
- 1-0ptimi2ation study of jrrigation scale is not made in the reports. The

scale is determined only to meet the available water resources through the

'water-ba;ance study.
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2.2.7 Mini-hydropower Development Plan

Mini-hydropower development is included in the prnjectéi_under'
PMO-SWIM/DPWH, NIA and NEA. Most of the mini-hydropower development for the
DPWH and NIA projects is considered as incidental purpdse,. In the NEA
projects, it is formulated as main purpose. Summary of present status of -

study 1s shown in Table B.2.4 and explained below.

(1)} Plan Formulation

Mini-hydropower development in the DPWH and NIA projects is formulated
of run-of-reservoir type with a dam. That in the NEA projects is planned to

be of run-of-river type.

As for DPWH and NIA projects, determination of optimum dam scale is
mostly made putting a priority on irrigation development. The dam scale is
determined soc as to fulfill irrigation water requirement. Water balance

study is made using monthly river discharges almost for more than 10 years. -

In the NEA projects, water balance study is not carried out because of

their run-of-river type.

(2) Determinastion of Power Plant

Ingstalled capacity and number of generator, in 30% of-thefDPWH and'NIA
projects, are determined based on the results of technical and economic
enalyses. In the other projects, it is decided so as to utilize river fiow
at maximum. Plant factor varies in the range of 302 and 80f; averégé'is
about 601.

NEA determines installed capacity at 492 of plant factor using,flow

duration curve, Number of generator is decided based on the. economic

analysis.
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(3) Power Market Survey

fDPﬂH_ahd'HIA;do_not conduct power market survey, and future OiM system

is not Mentioﬁed'in the reports,

-The  NEA projects are turned over to Electric Cooperatives Inc. after
implementation. - NEA uses the results of power market survey done by

Gooperatives.

(4) Design of faéility

In the DPWH reports, preliminary design of power facility is made.
Preparation of facility.desigﬁ in the NIA reports is unknown. NEA conducts
very preliminary design, showing a general plan and a profile between intake

and'tailrace.

2.2.8 -Hhtérshed'ﬂanagemen; {Development) Plan

.Wateréhed_mauagémént (development) is planned by FMB and BSWM, not by
other_ agencles. . FMB .plans watershed management mainly to conserve
watershed, while BSWM deals with watershed development to utilize and

conserve watershsd,

{1) Hhtefghed Hanngemént Plan by PMB

Sm&liéscale'resérvoir is not planned in the FMB projects. Watershed
msnggemént  1$' planned with engineering measures of check dam, terracing

- wo:ks._eﬁc.;'and'vegetative measures of reforestation.
='Prev-—__im"pletﬁuaut‘::I.ng stage of thée FMB projects are classified into

reconnaissance stage and detailed engineering stage. At reconnaissance

stage, general present conditions in watershed are grasped, and at detailed
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engineering stage concrete vegetative and anglneering measures are planned

and their costs are estimated.

The vegetative and engineering measuves are gummarized as-fol@owsz .

{n) Engineering Measures

General concept of the engineering measures is summarized below and

their features are shown in Fig.B.2.5.

a.-‘—-...---......_.....u-«p._n.-—-.--_-..-._._....u—.._n.....—_-........--u---———u-—..-..--m-.-m.......---...m»_—-.—-n--—--—..--..a.....‘.,

SUﬂEUnE Purpose
- check dam - - soil conservatien
with concrete - stream stabilization

with wet masanry
with dry masonry
with gabim
with log

river improvement
by excavation
or viprap

]

ircrease of discharge capaéity

soil conservation

- wattling

soil conservation

support for vegetation

~ terracing - soil conservation

{(b) Vegetative Measures

Purpose of vegetative measures 1s for soil conservation and. floéd
mitigation through water retention in watershed. Considering
topography and vegetative cover, the following vegetative measuras are

taken up.

- bench brush layer .
- enrichment planting
- reforestation

- nursery operation
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Thé”abbvewmentioned measures are representatives. Measures, which is
suitable'ta aver-changing devastated watershed, should be selected site
by site. '

(2) Wétershgd Development Plan by BSWM

“Main purpose of watershed development is to compensate lands  for
inhabitants whose lands are submerged under reservoir by dam constructiom,
and to conserve watershed.

"Waterslh'ed'development plen is composed of engineering and vegetative

measures and its general plan is shown in Fig.B.2.6.

.Gui'deline “of watershed development used by BSWM is as follows:

o To gz'?.'vé priafity on vegetative measures over eng.ineering measures
= . To maintain vegetation area at 60X of watershed area
- 7.'T¢.m;iin'tain 'v'egetat'ion area at Soém' width of both stream/river
eldes o
- To adopt agro-forestation on sloping cultivated land
~ - To apply reforestation on steep land

- To conduct enrichment planting on sparsely vegetated land

R ‘protect dense forest land from illegal logging and forest fire

C(a) E;}’g:iﬁeé_ring Heasures

ks VO e ot ) e e T 2 T G i Wl s ot o O S e 3 O 3 L R e A TR W P D T b e b £ ek A W Tk 3 D A € ok 8 R T

Structure Purpose
- riprap or dry - slope stabilizatien
stons walls :

- pole structure - slop2 stabilization

~ centour tillage - glope stabilization

PRRET : . and land preparation

. = terracing ‘ - protection of gully erosion

"= chock dam with ' _ - control of gully

masoary, logs, brush

A ikl LR ey sy PN e irm o oep o . b s B CAR 3 AR R W e P e 7 ik B S Y T 0 ok ik Sk o 8 Bk B ke e 3 B A Bl B B MY O ke
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(b) Vepetative Measures

D o 2 e B

e v o o P A 0 e B 0 ot 2 1 4 T B 0 0 08 e
1 L ok ok D RV R e ke o e B T i R e e R P P - "

Structure Purpose
- reforestation ~ soil conservation in watershed -
- increase of water retention in seil -
- brush cover ' - protection of gully erosion
- godding - prevention of occurrence of erosim -
- contour orchard - soil censervation -
' - flood mitigation

e e g 2y o i

_““~_h___“_“'n_#h______“___‘“_-___n___‘,w“_____uuauu—m»n»an_un-_--srq~—-¢¢-—m

2.2.9 Utilization of SWIM ero.jects for Agquaculture

Inland fishery development is considered as. one of the incidental

purposes in the DPWH and NIA projects, but in the BSWH projects this purpose

is put the same importance as the main purpose. Genrerally, the basic data

on the inland fishery development is not enough in any agency, nor the

development plan itself. Table B.2.5 shows the comparison of the study

depth on necessary data for formulation of the development plan. From the

table, following aspects are pointed out in each agency.

DPWH 1

NIA

The socio-economic data on fish consum.ptioﬁ_lacks. ‘Culture
method proposed is mainly of intensive fish cage. .'Only one
report refers to future demand in the adjeining
municipalities based on their population and per.capita-
annual £fish consumptien. However, the de;reloﬁment -plan =
proposed the impracticably vast amount of fiéh -pfcduétibn-

(460 tons/year) without considering the marketing or
institutional aspects.

Only one report proposes a inland fishery devéiépment in the
dam reservoir. The other reports mention the pogsibility of
the development but do net build a definite .plan.. Neither’. the .

present condition of fish consumption nor future f£ish demand
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_¢B$§M = - The - socio-economy 4is not studied. This dinland fishery
: development 1is considered to contribute to improve of
.nutpitioﬁal_condition iﬁ rural area. The scale of the fish
production proposed is as small as 6.7 tons annually,

.adopting &n extensive spawning culture method.

.' 2;2.lO Htiiizétioa.qf SWIM Projects for Flood Control

o .The]SWIMjproject,.qf which main. purpose is flood control, is few.
Flood control. effect  is _incidentally expected to decreazse flood peak
_diachargé 'by -surcharge _fungtion of reservoir in the .DPWH, NIA and BSWM
pfbjécts(

Decreasing ratio of peak flood discharge which contributes incidentally

for flood control effects is summarized as follows:

&mﬂwsngzmtu: : o Nu&nrof?nuam

-againet design e .
flood discharge (2) I ) 5 i . NIA BSW
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 Remark : exnluﬁing 96 projects which were supp&enentally surveyed in this Study

B’ecreasing'effect'of*p'eak £low; 30% by the DPWH and NIA, 40Z by the
BSWM projects, can be expected. These effects are calculated during the
course of . reservoir operation study on normal water surface condition, not

after consideration of drainage pattexrn.

- B-27 -



As for the NEA projects, the effect on'flobd control’bah't be expected

because of diversion weir.

As for the FMB projects, decrease of peak flow can be expected by

increasing water holding capacity of soils through improvement gf watershed,

2.2.11 Eovironment Impact Study

The DPWH, NIA and BSWM projects includes reservoir - construction, 80
much impacts to surrounding environment would be guessed. ~On the other
hand, in the NEA and FMB projects, direct impacts to surrounding environment
are comparatively a little, because the NEA projects are mainly composed of
diversion weir and power plant, and the FMB projects are mainly composed of

small scale check dam and reforestation.

The study on physical, ecological and cultural impacts to surrounding
environment are reported in two (2) projects of ‘NIA, in 13 projects cf DPWH
The assessment are mainly conducted in l1line with the guideline of NE?C

(Kational Environmental Protection Council).

Positive and negative environmental impacts are mentioned as follows:

(1) Positive Envirvommental Tmpacts
{a) Phyeical Characteristics
- Stability of stream condition
- retention of groundwater
~ decrease of sediment volume to down stream

(b) Culture Factor

- agriculture security
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« = transportation networks
.~ scenie views and vistas
- --'treation-uf-jub opportunity

'« - enhancement of living standards including recreation opportunity
(z)';Regﬁtive En?1ronmenta1 Impacts

(a) Physical Characteristice

- ‘earth and soil outflow during construction

' cbldlization of irrigation water

- . decrease of dissolved oxygen

-~ erosion.of land surrounding reservoir
- stability decresse of the ground for earthquake

- devastation of forest and nature area
(b) Eéolcgical Relationship
- . water-relited disease vectors
. The study on the environmental impacts is not particularly described in
the BSWM, NEA and EMB projects,
2.2.12 oOptimization of Project Development Scale
' Detérﬁination'of project development scale is made for the DPWH, RIA
‘and BSWM projects in conformity with determination of dam scale. In
principlé, optimization study among different dam scales is not made for
almost all the projects. Also alternative study to select most economical

combination of project components is not carried out. The dam scale is

determined based on the following procedure:

- In order to meet irrigation water requirement for potential

-jirrigatian aresa, scale of dam reservoir is determined.
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1f possible maximum dam reservoir can not -cover the above

irrigation requirement, scale of dam reservolr is determined at

physical maximum scale, considering-‘available water reequrce.

Then irrigation area is reduced to meet the dam scale.

study on mini-hydropower development plan is made with the above'

fixed dam scale, considering the maximum use of river flow in the

rainy season.

During the ccourse of water balance study, reservoir operation 18 mede

based on the following condition:

Intervdl, period, inflow, irrigation water requirement {ITWR)’ areriag

(1}
follows:
Agency Interval Pericd Inflow THR
ot Monthly 10-44 years  Estimted Mathly
NIA Moathiy 17-50 years Estimated . Monthly
BSW4 10-day 1 year 80X dependable 10-day
{2} Sedimentation volume in reservoir capacity is decided based on the
following term: . '
DPWH 50 years
NIA 50 years
BSWH 25 years
(3) Evaporation rate is considered as follows:
DPWH 60%Z of pan evaporation rate
NIA 601 of pan evaporation rate
BSWM : 100% of pan evaporation rate
(4) Criteria adopted for reservoir operation is as follows:

DPWH/NTIA : following NIA criteris
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- (&) Maximum shortage per year should be less than 501

. of the averhge annual demand.
© (b)) Maxdmumn cumulative shortage for any successgive 10
years should be less than the average annual

demand.

(c): The carry~over_§eriod should be less than 12 months

for smell reservoir,

Ensuring 1007 of water demand

C e

BSWM

2.2.13  Construciion Plan

Construction plan of dam is summarized as follows:

Construction -hyundﬁna - by machine -~ by mechine - by machine - by machine

Castruction = by . - by - by by -ty

System - contractor contractor contractor contractor contractor
Period = 2.5 - 3 years 3 years 4 months 1 year 5 years
construction 4 - 6 months - - - -
Cmstrimtim 1-1.5years - 4 months 8 months -
comstruction 2.+ 3 years . - - - -

Z.Q.lé_HPréject.Cogt Estimates

Method ot cost patlmates by each agency is tabulated on Table B.2.6.

Followings are major flndingq on cost estimates in each agency:
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DPWH:

NiA:

FMB

Project cost is estimated, heing divided into two partse; (i}

cdontract cost, and (il) government works. Gontfact cost isf

composed of direct cost including preparatory works and civili_

works, and indirect cost lncluding physical contingencies._
overhead and profit, and contractor’s tax. Cost of government
works covers a part of direct cost such as preparatory works,;'

mechanical works including provision of necessary machines

and their installation, and indirect cost for contingencies
and construction management. Factor = for estimating
contingencies varies project by project in the range'of'lﬂi

and 157.

Unit dam cost based on the embankment volume is US§15.9/m3 on
an average, which is similar to that of NIA projects. Onm the
nther.hand. the unit dam cost based on the irrigation ares is .
US$9,654/ha, indicating between that of NIA and BSWM. Some
projects do not include the cost for i:rigation facilities

even those projects proposed the irrigation development ﬁlan.,

Costs are estimated assuming all the works would:be‘ﬁonefby
contract. Costs are broken down into direct cost which
comprises preparatory works, civil works and mechanical'
works, and indiréct‘ cost sudh as contingenciea and
engineering service/construction supervision. Indirect costs

are calculated based on the direct cost.

Unit dam cost based on the irrigation area is calculated at.
Us$18,451/ha on an average, which shows the highest unit

cost.,

All the project works would be implemented by taak force of
FMB, Costs are estimated as a total of engineering measures
and vegetative measures. Costs of engineering measures are

calculated at first for one site, based on the‘matéfialzcdst,
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- labor cost, pranépo;tation COst, and preparvation of gite and
fu-a;cavation.f -Then, total cost for engineering measures is
- estimated multiplying the unit cost by the number of site.
9500été’0f vegetative measures is estimated in similar way to
_engingering measures, multiplying the unit cost per area by
‘the ‘projsct “area. The FMB projects do not consider the

indirect cost such as contingencies and administration cost.

NEAY Costs are broken down into four items: (i) pnwer' plant
. ':ec;‘.ai'.-pr'n_ar'st:-i (11}  civil works, (£it) installation of
 glectro-mechanical equipment, and . (iv) contingencies.
Contingencies are calculated as a 10 I of the total of other

costs., These items are not broken down.

BSWM: _Eétiﬁgte_condition is in the same way as NIA. Costs are
' astim&ted' béing broadly divided into five parts: (i)
preparatory . works, {(iil) civil works (dam and irrigation

works),  (ili) contingencles, (iv) engineering services/

_ ‘construction. supervision, and (v) watershed develogment.cost.
:rfcéﬁtingencies.are calculated as 10 2 of the civil works, Cost

- . for. engineering services/construction supervision works are
-calculated as 10 I of the sum of preparatory works, civil

‘works, and contingencies. The details of the watershed

development cost is not presented in the reports.

“Unit dam cost based on the embankment is US$9‘2lm3 on an
a#e:ége, showing much lower than DPWH or NIA, Irrigation
‘aﬁea"basednunit dam cost 1is also lower with the wvalue of

U5$3,397/ha, as compared with other apencies,

12.2.1% Project Benefit Hstimate
Froject behefits in SWIM projects are estimated on the basls of

' bEhéfits defived from . irrigation. mini-hydropower generation, watershed

devéiqpment,-water supply, and inland fishery. Estimates of the project
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benefit afnong agencies are compared and sunmmfized as shown on Table 1_3.'2'._?. _

The major findings on the project benefit estimates are presented in each

benefit source below.

(1) Irrigstion benefit (DPWH, NIA and BSWM)

irrigation benefit is estimated as an incremental benefit between with
and without project conditions. Unit irrigation benefit based. on the.
irrigation area varies project by :project, but average value is similar

smong agencles,

(2) Mini-hydropower generation benefit (DPWH, NIA and NEA)

Mini-hydropower generation benefit is derived from-gémpa_rativ_e cost
savings out of a mini-hydropower plant versus an alternative diesel plant iﬁ
DPWH and NIA projects. In these projects, similar scaled mini-hydro and
diesel plants are: compared 3Iin terms of installed costs (kW value) and
operation and maintenance costs (kWh wvalue).. Average installed cos.s'. of_.
power plant is US$§972/kW in the DPWH projects, while US$48B/KW in the NIA
projects. Annual benefit estimated based on the fuel cast of the.
alternative dissel power plant is US$0.41/) on an average for the DPWH
projects, and US$0.35/1 for the NIA projects.

On the other hand, in NEA projects, only a financial study is made on
the basis of the comparison with unit energy price of NAPOCOR, |
(3) W¥atershed management | development benefit (FMB and BSWM):

Since benefits derived from the FMB projects are hard to qu_a'nti.f}f,- only
the socio-economic impacts of projects are mentioned. They are the effects

on flood mitigation, soil conservation, erosion control, etec.

In the BSWM projects, direct benefits are derived from agro’»ffdraetry-

- B34 -



Cand/or animal produgtion The estimate method is the same as that of
lrxigation bnnafit.

2.2.16 Prnject Evaluation

:.Prbjéct evaluation is:essential for judging technical soundness and
sconomical viability of project. Each agency has its own method for project
evalﬁation. Followings are major findings of evaluation by each agency.
(1) Econemic Evaluation

DPWH, NIA and BSWM evaluate the projects in terms of NPV, B/C, and

EIRR. The results of the evaluation made for existing study are presented

below.
ETRR (1) DPVH NIA BSW
Average 25.8 12.8 29,7
Maxinum 51.9 16.4 70.0
Minimum 12.6 10.3 14.3
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EIRR of the DPWH and BSWM projects shows rather higher value than that
of the NIA projects. This is probably due to the optimistic or improper
cosf]bénefit estiﬁéte in the DPWH and BSWM projects. For example, Iin some
DPWH projects, fishery production is estimated impractically high, or the
cost of alternative diesel power plant is estimated much higher than that
restimated by NIA On the other hand, the BSWM oprojects are evaluated
including the benefit dexived from watershed development which is not the
real direct benefit as a result of the constructioq of dam. The NIA

PrOJECtS seem to be evaluated reasonably.
Economic evaluation is not made for the FMB projects since all of their

.benefits aze intanglble and hard to quantlfy The NEA projects are mnot

evaluated economically but financially, because the project implementation
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ig decided by the .comparison with the existing power supply price. -

(2} Socio-economic Impact Study
Except for all the NEA projects and a pért of the DPWH projects,

socio-economic impacts of the projects are mentioned. Theygare_summarized

as below:

DPWH : - Increased employment opportunity.
- Improve the living standard. -
- Increase of rice production.

NIA $ - Stability of domestiC'supply of rice.
~ Employment generxation.
- Improve of farm income.

FMB H - Soil conservation.
~ Erosion control.
- Flood mitigation.
- Protection of soil degradation.

BSWM : - Agricultural knowledge dissemination.

- Self«susﬁaining nature of the project.
- Pamily-welfare benefits

2.3 Detailed Fngineering Design

2.3.1 Additional Data Collection and Field Survey

Present status on additional data collection and f£leld .Burveyf for

detailed engineering design are summarized as follows:

DPWH/NIA/BSWM: Data collection and field survey are nét cbﬁdubted:ih.this
gtage. The results obtained in the feasibility at&gé are examihédraﬁd”ﬁséﬁ:
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‘for detailed design'wonk.

NEA:

B

Detailed sur#ey such as topographic survey and boring work

are executed.

Detailed = reconnaissarce survey is made to grasp the

- requirement of engineering and vegetative measures.

2.3.2 Detailed Design

DFWH

NIA:
BSWM:

NEA:

- Detailed design drawings to be wused Ffor tendering and
‘detailed cost estimate are prepared. Design is carried out

- only for dam &nd appurtenant structures. Stability of dam is

analyzed in the feasibility stage.

Detailed design is carried out for dam and irrigation

facilities, In this stage, stability analysis of dam dis

made,

"Typicai drawings are applied for design of dam and irrigation

facilities. Stability of dam is checked just before

consiruction.

Detailed design to be used for construction and detailed cost

"egtimate is mada.

:Detailed design for the respective projects is not carried

out, and only detailed cost estimate is done based on their

own standards. Construction drawings are prepared in

parallél with construction.
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2.3,3 Technical Specifications

DPWH/NIA/ _ |
BSWM/NEA: Technical specifications are prepared by each project.based

on the US Standarxds such as ASTM and AGI;

FMB: Technical specifxcations are not prepared for the reepactiva
projects. ¥MB usea standardized technical spectficatians.

2.3%.4 Tender Documents

DPWH/NIA/
BSWM/NEA: Tender documents for civil works are prepared based on the

local competitive bidding (LCB). The tender documents for
generating equipment are not vprepared, since generating

equipment is supplied by the government.,

FMB: Since &ll the projects are constructed by task force ef'FHB,

tender documents are not prepared.

3 POST-EVALUATION STUDY OF COMPLETED SWIM PROJECTS
3.1 Method and Work Flow of Post-Evaluation Study

In order te carry out the post-evaluation study, all the .déia and
information on plans and designs of the listed ten (10) projects wsre
collected through the relevant agencies., Visits to the selected projacté
gites were jointly made by the Team and the counterpart personnei from each

agency in November 1988.

The Team, however, faced to the difficulties to collect the reliable
data and information on the selected projects. At the time af. sits
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1nspéctidn. the Team distributed the questionnaire specilally designed for
each_cqmpxgtéd-project,to the site office of each agency concerned and asked
';thefofﬁice'ﬁa_fiil;ﬁp hha.ﬁuestionmﬁire; Thé answers were éubmitted to the
Team . by _the egd. of Movember, 1988, In general, the answers have not
_fulfilladvthé requifement of the Team for the post-evaiuation study, because
the projects were already hended - over from each agency to the individual
'coeperativeé'whézbﬁerate the projects and most of the data and information

were,not.kept pf9pe:1y by each agency any more,

- 3.2 :Geﬁeral.pesc;iption of the Projects for Post-Evaluation Study

. Based on ths.collected data, the post-evaluation studies are made on
the listed ten (10) projects. The general features of the projects are
summarized in Table B.3.1 and the results of the post-evaluation studies for
the reépe¢tive projects_are shown in Table B.3.2. The general description

of the projects are described below.

(1) Project Implementation

Injgeneral._thé each implementing agency has implemented the project
frmn its identification to construction, except two (2) projects; the San
Rémon and Calanggaman projects which were £first studied by BSWM and
transfe:red-tﬁ DFWH at construction stage. The constructlon works of the
Galanggaﬁan project was undertaken by the Bohol Provincial Irrigation Office
gf NIA. #The Ilihan project undertaken by NIA, was implemented without
feasibility étudy”oﬁ policy reasons.

{2) Present Status of Major Facility

© Present status of each project is summarized as follows:
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Project Dam Irrigation power/Others
Ilihan Funct;onlng Functioning -

Darapidap Functioning Funciioning -

Malinao Functioning Not completed - .
Pasig Timbu - - ~ Not monitored
Mentayupan Functioning s ' Functioning o
Bacnotan Functioning Functioning ' -
Porac Washed out Not constructed Not functioning
Kirong Damaged - Not functioning
San Ramon No functioning Not constructed -
Calanggaman Not constructed -

..--pa—-----n.nuu-a—_—u....—o-m-—--nwp-u..mwn-u-“p.‘_u—-.—-w-——'--—n-.-—.--—--..n-ﬁnuu—-tﬂ

As seen from the above table, the projects which are~fuﬁctioﬁing'weli.
are only four (4); the Tlihan (NIA), Darapidap (BSWM), Mantayupan (NEA) gnd
Bacnotan (FSDC) projects. In the remaining projects, the project returng
are not fully attained compared to the targets which are set up before

construction.

(3) O&M System

of OM system for

Present status each project are summarized as

follows:

Project Dam Irrigation Power[Others

Ilihan NIAfTA IA -

Darapidap FC FC -

Malinao IA TA : -

Pasig Timbu - - District Office -

Mantayupan CEBECO I - CEBECO I

Bacnotan I5A 154 e

Porac Not managed Not managed  Not managed .-

Kirong Not managed - Not managed

San Ramon  Not organized Not organized -

Calanggaman Not organized Not organized -

P i - oy ma
- B e e i e e B W B4 A ok S o = ey e e e -~
e L

Note; CEBECO I: Cebu I Electric Cooperative Inc.
TA; Irrigators’ Association; FU: Famers' Cooperative;
ISA: Tntegrated Services Asscciation. '
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. . Most of - the projects were Ltransfarrad to Irrigators' Associations
andlo;fﬁérmars‘ Cooperatives after implementation for their operation and
mﬁintenaﬁcéfof the'projéct facilities. No Irrigators’ Associations and/or
farméfé'_dboperatives are organized in thogse projects damaged such sas the
Porgé;ahd xi;eﬁg;prdjectsi

3.3 .Hﬁjar_Fiﬂdiﬁgﬁ'Of-ﬁoﬁthvaluation Study

o The post-evaluation study on each project was made on the following
three (3) cdtegories:

.'(1). Technical assessment of plan, design and construction
{2} Scciaﬁeconomic situation
(3) Current Q&M System and problem
The maj@r findings obtained from the post~evaluation study are briefed
hereunder.,

3.3;1' Technical Assessment of Plan, Design and Comstruction

General comments of the Team on the technical aspects of the completed

'projec:s are a5 follows:

(1} Plaoning Stagé

‘:(8).;Dam' plans . are generally well prepaved. 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 irrigation, mini-hydropower and inland

figheries are not fully examined.

“.(c)_ Sccio-economic aspects such as living conditions of beneficiaries,
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(2)

(3)

(d}

(e)

market demand of the products, water right, land tenure conditions

of reservolr areas and irrigation ares, etc. are not sufficiently

surveyed and studied.

Hydrological studies on water resburces are not fully made due to

the general difficulties involved in data collectlon.

The development plans are neither explained to nor confirmed with

the people to be influenced before construction.

Detailed Engineering Design Stage

“(a)

(b}

{(c)

The dam body itself is generally well-designed.

In case of large dams, the appurtenant structures are not designed

based on the detailed field investigation.

Project facilities other than the dam and its appﬁrtenant

structures, are not included in the detailled engiﬁeering designs.

Construction Stege

(&)

(b}

(c)

Construction period is often prolonged from original ﬁlan.
Insufficient technical guidance in construction stage coupled with-
some faults in dam designs results in the fact that some dams have

been damaged or washed out after construction.

Construction plan of dam 1s always advanced, and it isrnnt well

harmonized with the development plan in the downstream are.

- B-42 -



3.3.2  BSoclo-economic Situations

The:majpr findings'of soclo-economic situations in the beneficial areas

_gf_ﬁhefprojeéts 8re*summarized below.

(1) Internal Rate 6f-Retutn'(IER}

_Thé_internal rate of :eturn'(iRR) is re-estimated under the present
condit{qn oﬁ the_hasis 0f tﬁe sbcio«economi§ data obtailned from the post-
avaluation stﬁdyg Among 10 completed projects, only fuufi{h) projecte which
are supported by data and_informatidn, were re-evaluated. Others are not
réwevaiuated Because of insufficient data and informstion. The results.of
the re-evaluation for those projects are summarized below (refer to Table
B.3.3):

The Name of the Projects ~ Agency Main Purpose CIRR (%)
Ilihan SWIP _ NIA  Irrigation 10.5
Darapidap SWIP . _ ' BEWH Irvigation 3.0
Bacnotan SWIP FSDC Irrigation 14.2
Mantayupan Falls SWIP NEA Mini-hydropower 8.3

The Ilihan and Bacnotan projects are successfully operated and attained
higher'economic performances in terms of IRR. The beneficiaries of those
projects have improved in their living condition through increased rice
”praduction_'and ‘thereby increased income level. The Mantayupan mini-
”hydropowep_p;oject:is also well operated with adequate value of IRR. Its
accum&lated éénerated energy has attained about 5,586 MWh which corresponds
to 80 % of;ifs original target., ° The Darapidap project shows low IRR,
reflecting poor performance of rice production and less irrigation area in

the dry'seasonQ However, since this project is still within the build-up
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period, IRR would be improved in near future.

(2) Sccio-economic Ympact

In general, the SWIM projects have contributed  much .t9=-the4

beneficiaries in the rural areas through following points:

i.

ii.

1ii.

iv,

V.
vi.

increased crop and fish production,

sﬁable supply of power energy,

improvement of nutrition condition,
creation of income generating opportunity,
increased inéome level, and thereby

enhancement of living standard.

For further improvemeént.of the SWIM projects, following points would be-

considered:

3.3.3

ii.

iii.

iv.

overall development of small river basin, which includes the

development plans in the downstream areas and watersheds,

centering construction of small water impounding regervoirs, -
enforcement of planning activities for the projects,
close cooperstion among agencies concerned, and

participation of rural people to the projects.

Current Operation and Maintenance System

The general findings on the O&M systems of the completed projects. are

gsummarized as follows:

(a)

(b}

'No guideline andfor criterila for O&M have been established.

Only the projects that O&M eystem is established, are successfully

~ Bebh -



 ‘operated.

'(c)_-Insﬁfficiént nuinber of technical staff often makes proper O&M
| '”aystam_difficult. snd

(5) .$thtagé 6f_anﬁu&1 budgets for proper O&M is often observed.
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ANNEX G CONCEPTS AND IMPLEMENTING GUIDELINES OF SWIM FROJRCTS

L. CLASSIFICATION OF SWIM PROJECTS BY CATEGORIES

the SOl-p:ojedté:wetg'listed as candidate projects in the Master Plan
Stﬁdy'(refer_to'&NNEX A). After the review of those projects (refer to
ANNEX-B), it was realized that they had a wide variety of functions and
acaia”of'deve;opmentQFanﬂ'were not always conforming to the present basic
definition of SQIM'Perects{ i.e., thogse small scale water impounding dams
with & strdctural'height'of not more than 30 m and/or a volume of storage

not exceeding.504MCM.'

The péndidate SWIM prnjécts were broadly categorized/classified into
the following threse (3) types.

pype-~I (with storage dem and reservoir)

Basic Qﬁjective- "1 Flood control

‘Ma jor Objectivés S Rultinﬁurpose water resources development on &
| PR small scale

Implementing Agency : DPWH, NIA, BSWM

112g~i1 (without storage dam and reservoir)

BasiC'Objedtive' : Flood control
.Major Objectives : Soil erosion control, watershed protection and
' . management

Implementing Agency : FMB

T?nealll'jwithﬂut storage dam and veservoir)
~Besic Objective  : Flood control
Majer Objectives : Rural electrification

Implementing'Agency : NEA

- 0-1 -



2. CONCEPT AND DEPINITION OF SWIM PROJEGTS

For screening and qualification of the candldate SWIM projects, the -

following guldeline was set:

(1)

(2}

(3)

(4)

(5)

(%)

(7)

(8)

The proposed project must be conformable to the definitione,

purposes and objectives of the SWIM-projects.

The proposed project must be conformable to the provisions of the
"philippines Water Code” regarding apprbpriétion‘and utilization

of water.

The proposed projeét should be supported by in depth.teqhnical
studies which cover necessary study items, and must be verified to

be technically sound for implementation.

The proposed project must show higher economic viability than the

minimum acceptable in terms of EIRR, B/C and NPV.

An environmental impact study must be carried out before_projeét
implementation, and an eﬁvironment compiiance certificate from the
environmental management bureau be obtained if the project falls
within the cétegory of environmentally critical project, or wiﬁhin

an environmentally critical area.

The proposed project must be acceptable to the peopls of the areas
to be influenced. In particular, the project should not have land

acquisition problem.
The proposed project must be financially viable and affordable for
the project beneficiaries to pay the annual charges for operation

and maintenance of the project.

Any other ©projects considered necessary uﬁder'-épecial

administrative requirement.

- C-2 -



- Among’ tha above guideline.'only items (1) and (2) were applied for the
qualificatlon of the SWIM Progects under the Master Plan Study. The other
itemq of the guidaline could not, be applied because of the incompleteness of
the existing studies and otﬁer pre-construction activities. These
incomplete - studies and activitles, however, can be supplemented by each
agency in future, and therefore such ihcompletenesS'is not considered as the

decisive factor for the qualificatioﬁ.

Although all the prbjécts are conformable to the item (2) of the said
gnideliné. all Candidate pxo;ects categorized in the Type IT and Type-III

projects are not conformable to the ltem (1).

3.  IMPLEMENTING GUIDELINES OF SWIM PROJECTS

. The foliawing implementing guidelines were also be established for

qualifyingfthefaaﬁdidate pfbjects.

(l)':The project shaii préferably be a multi-purpose water resources
| development on a small scale and at the same time, pfovide a first

 line of defence against floods.
{2} The_project shall include small scale water-impounding dam which
have structural height of not more than 30 m and/or a volume of

.stor&ge not exceeding.SO MCH,

(3) . The projeét shall include Dboth engineering and vegetative
' p:otection,works in the watershed area of the prospective dam and

reservoir.
(ﬂ)r.The watershed area to be protected shall not be more than 100 km?.
(5) Thé:irrigétion development area shall not be more than 500 ha.

(G)L Tﬁe installed capacity of hydropower generation shall not be mere

than 5,000 kW.



(7) The construction cost of dam and its appurtenant structures shall

not exceed 50 million pesos (at 1989 constant price).

Note: 1n the case of multi-purpose projects, the principal feaﬁure
of the project should be properly identified in order to

establish the priority of water utilization.

By applying the above guidelines, some other projects in Type-I are
disqualified. L .
5. QUALIFIED SWIM PROJECTS

With the above concept of SWIM, only” 230 out of 501 projects are
qualified. Out of remaining 271 projects, 101 projects are disqdalified'and
170 projects are not supported with existing data and reports (see Tables
C.4.1 to C.4.3): '

Present status of the qualified SWIM projects is as shown below:

QUALTFIED SHIM PROJECTS
{CANDIDATE PROJECTS FOR TEN-YEAR ACTION PROGRAM)

Present Status of Projects

Implementing -~ Total
Agency Pre~F($§ F/s D/D

DPWH 10 b g _ ‘23
HIA 59 0 8 - 67
BSWH 0 0 140 140

Total 69 4 157 230

The overall procedure and results of screening or qualifying SWIH

projects are shown on the following chart:

- C-b -



- SCREENING/QUALIFYING PROCESS OF SWIM PROJECTS

SWIM I‘ROJEC’I‘S FOR JICA MASTER PLAN ST upy
TOTAL NUMBER OF PROJECTS : 550

1

PROJECTS |

BEFORE CONSTRUCTION

o ( N(}s ét;i’rojects : 501)

CONSTRUCTED AND
ON-GOING
PROJECTS

( MNos. of Projects : 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

without Existing
Studies and Designs

( Nos. of Projects : 170 )

The feasibility studies plan for 170
projects is incorporated into the 10

Year Action Program.
DPWH : 6
NIA : 128
BSWM : 7
B 29
NEA 0
Total 170

(Implementing Guidetines)

Program _ _

DPWH : 27

- NIA : 85
BSWM : 145
FMB 2 27
NEA :. 47

fTotal 331
Quaiiﬁed Prﬁjects

- (Mos of Projects : 230 )

_ SR
DPWE : 23 § 10 5 8
NIA i 67 58 0 8
pewM : 140 | 0 0 140

N .

4
;69 5 156

| Total 230

Disqualified Projects
{ Nos of Projects : 101 )

DPWH : 4
NIA : 18
BSWM @ 5
FMB 1 27
NE& : 47
Total 101
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Table G.4.1

‘List of Qualified Projects (1/5)

Agency SR . Province Mmicipality Present
. No. 'Rﬁyﬂtu@& - Reglon Rame Name Status

© ) powi-1 ._5aytan Dam & Reservior I  la Union Saytan, Pugo . Djp

» pH-2  Bolo Dim & Reservoir 3/ CAR Kalinga-Apayao Tabuk D/D

3 DAWH-3 Sacrifice Valley Dam & Reservoir III  Bataan Hermosa Fls

4 ppiE=6 - Nulariqun Dam & Resewoir - IV Palawan Roxas D/D

5 pA#H-7 - Purdeos River Vv Quezon Burdeos,Polillo Is. D/D

6 DPwi-8  Sen Jose Dam & Resewoir IV Rizal Morang D/D

7 pRWH-9 . Cubacub.Dam & Reservoir By IV Rizal Pilills piD

5 D11 Debesmac Dem & Reservoir V. Mashate Mandaon Fls

9 DRWH-13  San Juan Dam-& Reservoir VITI Horthern Samer Morvdragon BfD

¥ .0 pR-24 - Guimbs Dem & Reservoir XII larmo del Sur Guinba Marawi City /D
1 DRE-15  Magpet Dem & Reservoir 1/ XIT North Cotalato  Magpet DD

¥ 12 DIWH-16 Bariayal Dem-& Reservoir XII  HNorth Cotahato Tulunan F{s
£ 13 DAWH-17  Acep Dam & Reservoir I Pangasinan Arop, Rosales Pre—F]S
- 14 DEWHLA8  Calitliten Dem & Reservolr I Pangasinan Calitlitan,Uningsn  Pre-¥/S
& 15 DAM-19  Kita-Kita Dam & Reservolr 1 Pangasinan Kita-Kita, Balungao Pre-F/S
£ 15 DIWH-20 - Salvacion Dun & Reservoir T Pangasinan Salvacion, Rosales  Pre-F/S
§ 17 pAH-21  San Angel Dan & Reservoir 1 Pangasinen San Angel, Rosales  Pre-E[S
;E 18 pW-22 - Rigtos . VI Tloilo Ligtos, Igharas Pre-F/S
" 10 DAM-25  Ablan (FEDC). T HNueva Viscaya Rembang, Pre-F/S
§, 20 DPWH~26  Cattebagan {FSDC) II  Isabela Anig, Delfin Albano  Pre-F[S
0 20 DWE-27  Malalinta (FSIC) 11 Tsabela ' San Manvel Pre-F[S
& 92 DPWH-28  Calubayan (FSDC) IV Oriental Mindoro = Calubayan, Socorro  Pre-F/S

;%; 23 DP-33 Iiba'san (F_Sll:) _ XI  Davao del Norte Nabumturan Fls

Parpagoja SHIBLI IV Ranblon San Andres DID

Potot _ v Mashate Milagros DD

Caramoan_SWTBlf v Camarines Sur Caramoan DD

Nasig-id SWIP VII Negros Oriental Zamboanguita n{D

Tugas -SWIRR/ VII Bchol Candi jay p/D

Ilaya VII  Bohol Ubay D/D

EMWMmm$mg VIII Northern Semar Catublg DD

© BNIA-LS - Bucacao SWIRL IX  Zamboanga del Sur  Alicia D/D
% 9 NIA-20 - Maloyo SYIP I 1a Union Balacan Pre-F/S
£ N2l Magsiping SWIP. I ia lnion Lima Pre-F/$
% 11 NIA-22 - San Felipe SWIP I  laThion Rosario Pre-F/S
% 12 MIA-23 -Macababto SWIP I La Unicn Tubao Pre-F[S
© 13NIA-25 . Masidem SWIP I Pangasinan Bani Pre-F/S
2 14 NIA-26  Oboy-Oboy SWIP I Pangasinan Bani Pre-F/s
15.NIA-27 Vega -SWIP ' I Pangasinan Dasol Pre-F/S
gf 16 NIA-29 - Alibeng SWIF I Pangasinan Sison Pre-F/S
3. 17 NIA-31  Digap SwWIp. I - Pangasinsn Uningan Pre-F/5
18 NIA-32 - Diket m X Pangasinan Uningan Pre-Fl5
19 NTA-47 }@QﬂgngtJSWIP L IIT  Nueja Ecija Guimba Pre-F/S
- 0 NIA<48  San Felipe SWIP 11T Mueja Ecija Guimba Pre-F/s
2L NIA-49 - - Rayog SWIP. - TII HNueja Ecijs Laur Pre-F/S

arks: 1/: OHOF Candidate Projects; 2/: Projects to be funied by CARP;
3/ Project.-furded by JICA Grant. Aid. 4/: Projects funded by ADB.
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