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ANKEX E  BASIC PLANRI&G GRITERIA FOR SWIM PROJECTS

GUMMARY -

The 'ahggicV ?lénning' Criteria® consists of the following Five
_guidalinesz S :
1. General Guldeiine
11, Guidelins for Suczvey and.iﬁvastigation
IiI. Guideline for Project Planning
1v. Guideline for Design of Major Structures (dam and its
appurtenant structures)
v, :Gﬁidéline' fdt Operation and Méintenance -(O&M) 6f Héjor
Structures (dam and its appurtenant structures) '
If'-Qener31 Guide1ina
‘The guidéline-inéludea the definition of the SWIM Pfojects.
guideline for screening or gqualification of the projects,
and application of the Criteris,
11. guideline for Survey and Investimation
Théyguiqeline shows basic data to be collected, and survey
and investigation methods to be applied for <feasibllity
study of the SWIM project on the following sectors:
(&) 'Dam )
(2). Agriculture and irrigation
~{cy  Mini-hydropower
(d) Water supply
(e} Inland fishery
(f)  Flood control _
(f) - Environmental conservation
- {g) VWatershed management
III. Gﬁid’eline for Project Planning

The guidaline shows basic methods and procedures for project

'Planning on feasibility level on the following filelds:

-« E-1 -



v,

(a) Dam :

(b) Agriculture and jrrigation

(¢) Mini-hydropower

(d) Water supply

(e) Inland fishery

(f) Flood control

(g) Environmental congervation

(h) Watershed management .

(i) Construction plan and implementation schedule
(j) Project cost estimate S
(k) Project evaluation

Guideline for Design of Maijor Structures (dam -and  its

appurtenant structures}

The guideline presents basic design concepts to be applied
for preliminary design of the fill type dam and “its
appurtenant structures such ags diversion works, outlet works
and spillway at feasibility study stage.

cuideline for Operation and Maintenance (O&M) of Maijor
Structures (dam and its appurtenant structures) :

The guideline indicates basic concepts for O&M of the fill
type dam and its appurtenant structures, which will be
applied to study O&M of dam in the feasibility study stage
and be used as a basic guideline for preparation of O&H
manual for individual projects. S N :

- E-2 -



GENERAL GUIDELINE

11 Salient Feature of the SWIM Prejahts

11}1  Definition of the SVIH Projects -

w__,.,....é--——-

The SHIH Projects are cﬂnceived as a first lime of defense
against floods and at the same time, act as multi-purpose mini-

reservoirs s involving irrigation, soil erosion control, minmi-

hydropawer, water supply and fish culture.

the definition of the SWIM Projects is;

*thoge small ‘scale water. impounding dams with a structural
height of mok more than 30 m andfor volume of storage not
exceeding 50 HCH"

Explanation:

In hdditioh to  the definitlon of the SWIM Projects, ‘the

ﬂﬂlowing implementing guldeline is set forth for qualifying the
proposed projects.- IR

{

{

(

1) Thé pro;ect 'shall opreferably be & multi-purpose water
resources development on a small scale and at the same time,
provide a first line of defense against floods.

23 The-pzcject.ghallsincludé a small scale waier»impounding dam
which “has structural height of not more than 30 m and/or a
volume of storage not exceeding 50 MCM.

3) The:prdjéct shall include both engineering and vegetative
- protection works in the watershed area of the prospective
'dam.and_reservcir. :

(4) The watershed area to be protected shall not be more than

100'km2

(3} The irrigation development area shall not be more than 500

ha.

(6) Thecinstalled:Capacity of hydropower generation shall not be

(

more than 5,000 kW.:

-~

)-The'constructiqn cost of dam and its appurtenant structures
shal)l not exceed 50 million pesos (at 1989 constant price).

Note + © 1In case of multi-purpose projects, the principal
feature of the project should be properly
" identified in order to establish the priority of

water utilization. '

-~ E-3 =



1.1.2 General Guideline for %creeniug or Qualifiontion-fig

e

Ao,

The'brojects identified by sach agency shall be ooreened or
qualified through the *General Guideline for Scréening o

Qualification® as presented below,

T
Explshation: | |

The "General Guideline for Screening:QerualificgtionF'fm
the SWIM projects is as folliows: - BTN R e RISV

(1) The proposed project must be conformable to the detinitlons
purposes and objectives of the SWiIM- P;o;ects;

(2) The proposed project must be conformable to the provis;mw
of the "Philippines Water Code" regarding appropriation and
utilization of water. _ .

{3) The nproposed project should be suboorted-fbyz.in.:depw
technical studies which cover necessary information to
verify that it is technically sound for implementatlon '

{(4) The proposed project must show higher economic viability
than the minimum acceptable in terms ‘of EIRR, B/G and NPV,

(5) An environmental impact study must be carrled out before
project implementation, and -an. environmental . compliance
certificate from the environmental 'management bureau be
obtained 4if the .project falis within the category of
environmentally «critical project, -oxr within an
environmentally critical arsa. S - S

{6) The proposed project must be acceptablé-torthe péople of the
areas to be influenced. In particuler, the project should
not have land acguisition problem. Ce S

(7) 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.’

(8) Any other ©projects considered necessary ‘under . -special
administrative requirement, L :

- E-4 -



1.2_ ‘purpese and Application of the Criteria
The;-Bgsic_ylanning'ctitexia‘ (the Criteria) is piimarily used
for technical evaluation of the listed projects for the JICA
SHIH.'Haster_:Plun Study and secondarily used as a basic
guideline for feasibility study of the SWIM project, -

s A
———t A

e et A

gxplanations -

. fhe Criteria. is prepared primarily for technical evaluation
of the listed projects for the JICA SWIM Master Plan Study (the
study).. The Criteria thexefore.deals with only basic technical
jtems to be evaluated in the Study and is not intended to provide
comprehensive: criteria <covering all items to .be studied in the
feasibllity, study - stage. . It is however expected that the
¢riteria will .be .used as a basic guideline for feasibility study
of the SWIM project and further be developed in near future for
general use for planning of the SWIM project.

Thé"Cfiteria is prepared based on the following premises:

(1).”Thef'ﬁrdpédﬁrés,_ methods and parameters adopted in this
~Criteria basically follow the existing studies of the SWIM
projects which were reviewed in Phase-I of the Study.

(2)  In case _thai the existing procedures, methods, etc. are
different by each agency, they &are reconciled. a&s much as
possible in order to equalize study level.

(3) The existing procedures, methods, etc. reviewed in Phasge-1I
are attached as "Existing Studies” to each study item for
-reference. - - :

(4) In genersl, there are many types of dam for the purpose of
-water impounding.  However, since all impounding dams of the
projects listed in the Study are of fill type, the Criteria
deals with the SWIM projects formulated with the £ill type
dam. . - , L ' '

{53 The_guidelihe'relating to dam is described into two separate
~ dam height ranges; dam height, H < 15 m, and dam height, H
> 15 m, if required. '



2 GUIDELINE FOR SURVEY AND INVESTYGATION

2.1 Dam

2.1.1 Meteorological and Hydrolegical Invgatigatich -

Meteorological and hyd
meteo-hydrological

order to study
project aresa.

rologicél investigations shall be made i3
characteristics of the

T
—

Kiplanatio&:

——

The foilowing meteorological and hydrologic31 data'sha1l be

collected through the necessary investigations.

The objective

period of data collection is recommended to be more than recent

10 years.

(1) Meteorological data:

(a) Monthly and daily rainfall and storﬁ inte§sitié§

{b) Monthly

temperature,

temperatures
(c) Evaporation rates

(d) Relative

humidities

maximum,

(e} Wind directions and velocitles
{f) Number of typhoons

(2) Hydrological data:

minimum

and mean

(a) Daily, monthly and annual maximum streamflow records st
the proposed damsite or in nearby watersheds of similar
run-off characteristics '

(b) Flood
- proposed

characteristics,

storms

(c) Sediment sampling and its analysis,

hydrograph
damsite or

records and

drainage

etc.

flood mavks .at the
“ basin of
for at ‘least 3 (three) -different

similar

{(d) Water sampling for water quality and analysis, etc¢.

Existing Studies:

BSWH

rors oy b et gt TR et M

Items DPWH NIaA
Meteorology : . .
-~ Rainfall -Using data ~-Using data

- Evaporation

of adjacent
gtation

~-Using data
of adjacent
station

-~ Fub -

of adjacent
gtation

-Using data
of adjacent
station

~Using data
of adjacent
station

~-Using dats
of adjacent
station



Hydrology. -

- Run~off ~Usiﬁg data —Usiﬁg data ~ .Using data
. : . - of adjacent - of adjacent ‘of adjacent

similat river similar river river in the
o ' same water
resouxces

region
. Flood i. :_eUsingidata ~ -Using data s -Not use
oo oo cof adjacent of adjacent
gimilar river similar river
. dediment - -Based on the -Based on the -Using rela-
' - - existing data existing data tionship
R between
sediment

volume and
catchment -
ares

2.1.2 Invéatigagiaﬁ on River Comditions

River cén&itiéns-shall be investigated through data collection
and field survey.

Explénation:ri

_ Dats -obtained through the investigations on the river
conditions are used in dam design for sedimentation analysis,
changes of ~water quality and temperature and environmental
assessment. The investigation items are as follows:

(1y Sédiment yield_ahd.ccnfiguratioh of sedimentation (sediment
yield and river bed condition)

(2) Influence of back ﬁate: by reservoir to the upstream veach
of the river (condition of the upstream reach)

{3) Maintenance flbw ~(éverage' daily/monthly river discharge
during;dry'seagpng water right)
(4) River ch&nnelzﬁbéh&viof and charécteristics and flooding
© conditionsg- S '
Existing Studies:

~Unkihown
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xﬁQEstigatiQn on Water Rights
Exisﬁingﬂwgtgr'rights"alo&g'the river where there is a proposed
oWiM project shall be investigated through data collection.

Eiplénatiagff'

_ ‘pats on existing water users/water permit grantees shall be
checked from ‘the records compiled by the National Water Resources
goard - (NWRB). . ~Grantees .shall Dbe identified with the
corresponding smount of -water withdrawn or diverted. Hon-
grmmees~3h&11'?e-idéntifieﬁ through field investigation and the
amount  of diversion’ determined, Data obtained from thesge
{nvestigations: will be used in the dam planning for analysis of
available river discharge. ' -

Excépt=ﬁhen'priority in time has been established, the order
of preference in the use of water shall be as follows:

(1) domestic and municipal use
(2) - irrigation’ -
{3) power generation

(4) fishevles

{5y livestock raising

(6} industrial use

{7) recreational use

{8) .other uses

Réference: The Phillppine Water Code of 1876 (PD 1067).

Existing Studies:

Study Ttems DPWH NIA NEA BSWM
' Field Investigation "~ made. - made. not made. not made.

Records of NWRB E made. made. not made. not made.

2.1.4 Topographic Survey

Twmgr&phffaf.the river basin, reservoir and its surrounding
irea and ‘proposed dsm site shall be clarified through data
collection and topographic surveys.

et e,

Explanation:
(1) River basin

A map of the river basin, a river system map and a lineament
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map shall be prepared using the avallable t0pographi¢_mam
in a scale of 1/50,000 to 1/25,000. ' : R

(2) Reservolr and surrounding area

Topographic map. covering the reservolr and_itsisgrrouﬁdin
area shall be prepared in a scale of 1/1,000 to 3/2,000 wit)
contour interval of 1 m. ' - : :

(3) Dam site and surrounding area

(a) Topographic map for dam site shall be prepared in’,
scale of 1/200 to 1/500 with contour .interval of 1 p,
Mapping area shall be determined as; length: about 4
times of the proposed dam height in the  upstream ang
downstream directions from the dam center, and width:
sbout 3 times of the proposed crest length or twice of
the proposed dam height. : o .

{b) Longitudinal leveling along dam axis shall be made in s
scale of 1/200 to 1/500, covering the proposed location
of spillway and other structures, if thedir. locations
unknown, covering up to at least the same length as the
dam height outside from both ends of the dam crest,

Existing Studies:

Items DPWH  NIA BSWM

Dam site -Preparing map -Preparing map -Preparing map
in a scale of in a scale of in a scale
1/500 to 1/500 to . - -of 1/500
1/4,000), 174,000, with 1.m
mostly 1/500 “with 1 m - contour.
to 1/1,000 contour, '
with 1 m
contour .,

Reservoir -Preparing map -~Preparing map ~Preparing nap
in a scale of in a scale: of in a scale
1/400 to - 1/2,000 to - of 1/1,000
174,000, 1/4,000, : with 1 m
mostly 1/500 with 1 m contour.
to 12,000 contour, ' R
with 1 m ' E :
contour.

e
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ared

seciégical Investigaticng'

dgicslzgunditiéns.ﬁf_the proposed reservoir and surrounding
including the proposed dam site and borrow areas shall be

claxified through data collection, field survey and necessary
1sboratory tests. : . _

gxplanatioms

(1)'General:geologica1 ﬁap

{2}

{(3)

outline: of geological structure of the project aresa
including the proposed dam site shall be studied from the
1/1,000,000 and/oxr 1/50,000 scale geological maps available
in the Philippines (The Geology of the Philippines, Vol. 1.,
published by the Bureau of Mines and Geo-Sciences). :

surface-geological survey and preparation of map

The surface-geological survey shall be conducted and the
following maps shall be prepared:

(a) Geologlical map for reservoir area and its surrounding
area . including borrow area in & scale of 1/1,000 to
- 1l2,000 Lo
(b} Geoleogical map for dam site ares in a scale of 1/200 to
1{500 L

Sdbﬁsurf&ée'geolngical survéy
(2) Drilling (refer to Fig.E.2.2)
- In case of dam height of net less than 15 m (H > 15 m);

In this stage of investigation, at least three
drillings along the dam axis; at both sides of the
river and river bed, shall be required. Parmeability

~test and standard penetration test utilizing boreholes
shall be required, Standard drilling depth at the dam
gsite should be not less than 2/3 of the dam height and
drilling shall be conducted up to a depth where ground
water leével ig confirmed. Drilling depth of bed rock

- {Bed' rock 'is considered to be HN-value > 20 on 3
consecutive readings and K-value < 10°° cm%/sec) shall
be in principle at least 5 m for confirmation.

- in case ofidam height of less than 15 m (H < 15 m);

At least three auger drillings and cone penetrometer

tests along the dam 'axis; at both sides of the river
- and - river bed, shall be required. Permeabillity test
~utilizing the boreholes ghall also be required every 5

meters. Standard depth of auger boring is 5 m each.

-« E-11 -
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“(5)L5Test pits

'.Test pits.shall be adopted for the {investigation of

“river bed deposit, and soft foundation., For river bed

deposits of soft foundation, to determine the depth and

- the. grain- size distribution of the materlals, cone

penetrometeyr tests shall be done in the test pits, and

~disturbed and undisturbed samples for shearing test in
_.the 1aboratory shall be collected.

;;f- auger-,drilling cannot - penetrate the hard rock
“foundation, test pit is recommended, Depth of the pit
~&hall be up to the top of the foundation.

(4) Geological profile for dam site.

(a) The profile ‘shall be a section along the dam axls as
‘viewed from the upstream side.

(b) Scale shall - be '1/200 to 1/500, and vertical and
urhori?ontal scales be same,

{c) Based on the results of drillings, rocks and their

permeability shall be classified and indicated on the
maps, and the ground water table be shown as well,

Existiﬁg S;udiéa;

Ttems . DPWH . NIA BSWM
_Reconnaiésaﬁdé . ~Ground surface. ~Ground surface ~Ground surface
' geology geology geology
EnvéstigatiOh- © ~Boring - -Boring -Auger boring
average number: 3 3 3
boring depth: . 3-30 meters 3-30 meters 0.5-3 meters

2.1,6 Invéétigatiqn oﬁ'Ccnstruction Material

Llocation, quantity of deposits and other necessary data
concerning. ‘required materials for dam ccnstructxon shall be
grasped - through investigsticn, testing, etc.

e e

Explanatian~
'{1) Items fer investigatlon of constzuctlon material

(a) Deposit'"ccnditinn and available volume, engineering
-~ eclassification, and physical and mechanical properties

- E-13 -
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(b
(c)
(d)

The

of

materials in

the

LBSGrVOlr

and |

at dam Vaite

particularly excavated materials from spillway site

Selection

of

borrow

area. .

of

aggregates and riprap materials-_

location

and

'quantlty

of

‘deposits

filrers,

for -

Selection of borrow area of cnre material

selection of borrow area of contact clay material '

C()n'crete

construction

materials in each site shall be: presented in the report,

Test items

of soft foundation

on construction materials of dam including tEH

Dam Helght Material Test Item
Contact clay 6s, Wf, LL, PL, SP | |
Core | Gs, Wf, LL, PL, SP,:rd; Kr-¢ and €, Cd
Random Gs, Wf, LL, PL, SP | |
H<15 M Filter Gs, SP, WG, K |
Concrete Aggregate Gg, SP, WG, LA, Sb, LW:
Ripra? Gg, WG, 5b
soft found- Undisturbed sample =
dation of dam Gs, WE, LL, PL, SP, ¢ and C, Cd -
Contact clay Gs, Wi, LL, PL, SP | 7
Core Gs, Wf, LL, QL,_SP, ed, K, ¢ and c, ¢d
" Random 6s, Wf, LL, PL, SP, rd, K, ¢ and €, ¢4
H>15HM Filter Gs, Sf, e, ¥
Concrete Aggregate Gg, SP, WG, LA, Sb..LW
Riprap Gg; QG, Sb
Soft founda- Undisturbéd samﬁle S o -
tion Gs, Wf, LL, PL, 8P, ¢ and C, Cd
Legend:
Symbol Test Item _ Symﬁol Teat-Itém |
Gs Specific gravity of soil Wt Field water content T
LL Liquid limit “PL  Plastic limit
5P Graln size analysgis Gg Specific gravity of gravel

~ E-14 -



g@"_ Moisture absorption ratio LA Los Angeles rattler

gb  Stability ; W Loss by washing
§ & C Shearimg - Cd Consolidation -
RN : :

Hote:(a)_.xnj case' of 'sémifpervicus to impervious material, the non-dry
~~ prepsration and mnon-cyclic use shall be applied for compaction
_ test;_parmeability'test, shearing test and consolidation test.

(b) .Compacpioﬁ test energy is based on: Ec = 5.625 kg.cm/cm3.
"B = (WxHxNxL) /¥ (kg.om/em3)
“where, Wi Rammer weight; 2.5 kg
- - H': Rammer -drop height; 30 cm
. ¥ : Number of drops per layer; 30 times
L : Number of layers; 3 layers
V : Mold volume; 1,000 cm3
{c) Shenring test

'The.sheéring-tést shall be carried out by triaxial compression
“test, and test conditions be U-U test and C-U test.

¢d) Conditions of}sample

- The sample conditions for permeability test and triaxial
- compression test ave preferably as follows:

RESULTS OF COMPACTION
TE3T o '

1+ RESULT OF TRIAXIAL _
COMPRESSION TEST C-U oru-t

ANGLE OF SHEAR
RESISTANGE

! .
= | i j { SAMPLE CONDITION.
'@5":“ N POINT
RN G
A )
]

: - LW=95% Y4 wersipe
W Ve ' Yd=¥d Maxx25 %

DRY ngsn'? o
e ¥d VS —

wwhﬁ . 2.¥= WoPT
MOISTURE  CONTENT (%) oo I ; ¥d= ¥d Max.
RESULTS OF TRIAXIAL e . -
) [COMPRESSION TEST Gy & !, S | I SWe95% 4 DRYSIDE
S T i d s ‘\ ~L ‘.® 3= ¥d Mox.x 95%
G b a < Y S .
8 . é N | \\E \\glf: . . .
. e , ; @‘{I)\“M,» EG) Y Yd Max.x95 %
W Y

-



Fxisting Studies:

The summary of inveStigatién- and labarhﬁeff;ftﬁﬂt of
construction materials done by each agency are as followsy:

b oty

e A i AR e i i R A ek LA, S Lo e i S L R ——————,

Items DEWH . NIA . . BSWM
Objective -fill type dam -fill type dam - -£111 type dan
Borrow -in reservolir -in reservoir _-fin,fgservbir
area and dam and dam _and dam’
abutment abutment . abutmenty
Concrete -sand/gravel _«sandlgra#ql 7sandjgrayel
material in main river in main river in main river
of project of project of project:
area ' area . area
test for -physical test -physical test -phyéihal test
impervious and mechanical and mechanical only, ..
materials test¥ _ test¥ . mechanical
: “test ‘is done
during--
_ construction.
Test for -no study -no study -no study
pervious

materials

Remarks: *; Mechanical test dincludes C§mpactiem
permeability, triaxial compression, and
consolidation tests. oo

— - — s

Soil materials like high weathered rock are adopted to
impervious zone and high permeable materials such as soft rock of
gravel are adopted for pervious zone in case of zoned earthfill
type dam. . _

2.1.7 Investigation on Land Acgquisitiom and-coﬂpensation

——

Investigation on right of  way, land scquisition and
compensation shall be made through data collection in order tO
evaluate possibilities of construction of dam and to estimate
these costs. ' R

Explapation:

Investigation shall be made on the areas concerned to the
proposed dam site and reservoir for right of.  way, 1ané
acquisition and compensation including the proposed access route
to the project site. - R
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_Itgms to be investigated are as follows;

(1)'Total areas for. righL of way, land acquisition and
- comnensation related to the construction of dam

(zf Land use ‘and land tenure conditions in the. above aregs
(3) 1nvent0r? of private and public properties except for land

(aj Cost - data concerned to right of way,'land acquisxtlon and
compensation '

(5)JAlte;nativegfreggrﬁiﬁg relocation of farm lands, étc.

pzisting Studies:

-Unknawn-

L2  égriéulturé and Irfigation

2.2.1 Iuvestigétion on Present Condition of Agriculture and
- Related Fields -

In order to prnvide” neceassary data for the formulation of
agriculture ‘amnd - irrigation development plans, the present
condition on following subjects shall be investigated:

(1) Naturakl Resources

(2) Socio- aconomy

(3) Agrlculture

Expl&naticn:=

In order to formulate agriculture and irrigation development
plans, it 4is necessary to know the present condition of the
objective ares and to grasp the problems encountered in the area.
Followings shall be minimum requirement of the data for BSWIM
Pprojects. '

(lf_Natufél'Reedurcés:

Items to.=Ee' investigated and ﬁheir study depth fer SWIHM
. Projects shall be as follows:

(a) Meteorology; Following data shall be collected:

- Téﬁﬁétature' ot ~Monthly basis, average, at leagt 5
S ' years

- Raianfall Monthly and daily basis, at least
' - - ' 10 years
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(2)

. Evaporation ¢t Monthly basis -

- Humidity : Monthly basis
- Solar Radiatiomn: Monthly basis
- Wind Velocity : 'Monthly basis'

{(b) Hydrology; Run - otf data -shall be collected in monmuy
" base for & period of at least 10 years. If run-off dagy
is not available, it shall be analyzed from the Tun-off
data of the river located adjacent to. the proposed tiver
basin or the river basin- ‘which has similar hydtulogic“

and topograph1c31 charactelistics. :

{c) Topography; Topographical map . for the irrmgation ares
shall be prepared in a scale of 1:4,000" w;th contour
interval of 1 m. : .

{(d) Soils; Soil survey shall be conducted according to the
standard survey method in the Philippines only for the
newly developed area. Forx already cultivated ares,
existing data on soll condition: shall' be :collected,
Also shall be checked if any physiological disease is
observed in the area. ‘Land classification map shall be
prepared on a topographic map in & scale of 1:4,0600.

Socio-e2conomy

Following items on socic-economy shall be -investigated,
especially for barangays to be included in the beneficlal
area: : e

(a) population; the number of available labor fo;cé shall be
clarified. : o :

(b} the npumber of farmers; the number of farmers in the
study area shall be checked. e B

(c) farm holding size; farm holdlng size by family shall be
examined.

(dy farmers®’® economy; presenf farmers? aconomy shall be
investigated. Revenue (farm income; off-farm- income -and
non-farm income) and expense (11ving expense by categoly
such as . food, education, farming, -etc.) -~ shall be
described. : S T

(e} land use; land use map of the study ares  shall be
prepared. Such categories as agricultural land, pasturt
land, forest land, residential area, ‘non- utillzed land,
etc. shall be classified, :

(f) land tenure; land tenure by the scale of hﬁiding ared
shall be examined. : . '
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(3

DPwY
NIA ‘1

BSWM .

(8)

water rights;  the existence of water right in the
objective river shall be confirmed,

'Agricultu:e

Followtng agricultural aSpects shall be examined in the
study areas S

(b}

_{b}

(d)

(e).

(f)

(g}

()

(1)

cultivated crops by cropping season.
crﬂpping'Pattﬁf“ including cropping calendar.

Qultivation area by cropping season and by crop’

_farming.practice including such items as the amount of

gseed gbwn,*;the; amount of fertilizer and pesticides
applied, ‘labor dinput, farmers' cultivation method and
technlique, etc.

'?iéld and prOd“CEiO“ bY CrOP and by cropping season.

'unit price of farm input such as seed fertilizer, agro-
.chemicals. labor wage by work item. -

farm_ budget calculated from the balance between
production ‘cost and gross benefit. Production cost and
gross benefit shall be broken down into each item.

agricultural supporting services including cooperatives,
agricultural extension, agricultural credit, etc.

.considering above condition, problems encountered shall

be described. Water shortage, lack of available labor
force, insufficient amount of input lack of developed
land, low level of farmers' living standard, etc. may be
raised as identifled problems.

Existing Studies:‘

+ Unknown.

Generallyfdesgrihe&,_

Unknown.
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2.2.2 Investigation on Agricultural Infrastructurea

For planning and baslc design of irrigation tacilitias &nd.
related infrastructures, the investigation on lthe fullguhm
items shall be carried out: _

(1) Existing irrigation facilities

(2) Existing post-harvest facilities

(3) Other related infrastructures

(4) Construction materials

e

Explanation.

In order to get xnformat;on on the present 1nfrastrucmues
and formulate facility plan, the inventory survey on the existhm
facilities relating to “the irrigation' development ig
indispensable. In most of the projects formulated by each
agency, this 4investigation was not carried out, This
investigation shall be done as follows: :

(1) Existing irrigation facilities;

For the following facilities, their number, length and
deteriorated condition shall be. lnvestigated

- Intake facility

- Irrigation canal

- Drainage canal

- Related structures

{(2) Existing post-harvest facilities;
For the following facilities, their number, capacity and
operation condition shall be 1nvestlgated '
- Rice milling facility -
- Drying facility
- Storage facility
{3) Other related infrastructures;
For other related facilities, their preaent conditlon shﬂl
be investigated:
- Farm roads
~ Communication
- Electricity
(4) Construction materials;
For structure plan and cost estimate, availability and Pf“e
of comstruction materlals shall be investigated.

Existing Studies:

Unknown.
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2.3

2.3.1

AT

e

'ﬁiniwhydxdpnwef

o ?uwer _-Marlk_e't 'S_u:;c'vey o

b ok

In'd;def:tﬁ'méﬁe.pian formulation of mini-hydropower for the

gWIM project, the following power market survey shall be done.

(1)
(2}
{3)

‘present condition of power supply area

present and future power demand

e

power tariff

Egplaggtioggfvl_

(1)

présént_cpnditibn of power supply area

In the power system of electric co-operative to which the

proposed mini-hydropower station will supply the power, the
existing. and newly constructed power station, and
transmission and distribution lines shall be investigated.

 Then, relation between the proposed mini-hydropower station

(2)

snd the —existing power system, and present condition of

power supply area shall be grasped exactly,

present and future power demsﬁd

In order to'detéfmine the scale of power generation, the
present and future power demand in the power supply area

besides the  charactéristics of usable water (discharge,

‘hedd, etc.) is important.

EStimaiioﬁ bf-ﬁqwex_deﬁénd shall be made by micro estimating
methods- for ‘the SWIM project.

The3miéro estiﬁéting method employs the causal relationship

‘between the élements forming the power demand and the causes

as follows: -

(a) Estimation related to private power demand; It shall be

" made based on population trend and per capita power

- consumption. In this case, it shall be noted that if

the non-electrified area is electrified, people may move

from sdjacent districts to the electrified area, therebdy
_creating a larger demand than predicted,

(D) Eétimaﬁidn releﬁeduto,commercial power demand; It shall

.. be  made based on commercial electric appliances
- diffusion ratio, and '

(c) Estimation related to industrial power demand; It shall
' befmade based on the change in power consumption rate in
‘individual industry due to industrial structural change
~and “technological renovation. '

The_sur#af”and:astimation,of:p0wer demand shall be made with
respect to maximum demand power and enexgy for every unit

“Périod such as a day, a month and a year.
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{3) Power taviff

(a) For financial analysis, present and fqtﬁfp power tarig
of the electric¢ cooperative shall be investigated,

(b) Furthermore, in case that the pewer syéteﬁ:is-sﬁﬁpjhd
by mneighboring National Power Corporation - (NPC), - th
purchased power rate shall be investigated. o

Existing Studies:

The power market survey has not been condﬁcted.' Dnly Gurvey
on present electrification condition has been conducted.

2.3.2  Survey on Alternative Power Plant

In order to estimate economic power benefit by development of
mini-hydropower, the same scale diesel power plant as the
proposed mini-hydropower plant shall be considered 'aAas an
alternative power plant for the SWIM projeckt, ‘and fixed and
varisble annual costs of the diesel power plamt shall be
investigated. ' - - Co

Explanation:

(1) Fixed annual cost of the diesel power plant consists of
annual equivalent cost of the construction cost, OM cost
and annual equivalent cost of replacement cost, 4in order to
generate the same power (kW) as that of the proposed mini-
hydropower plant. S L

(2) Variable annual cost of the diesel power plant is fuel cost
for operation when the load to be generated by the propesed
mini-hydropower plant is wundertaken by the diesel  power
plant as the alternative power plant. e Tl

{3) As for estimation of economic power benefit, refer to Ited
3.3.3 of this Criteria. ' e -

Existing Studies:

~Unknown
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2 4]_ Study Gﬁ ?ater Supply Situntion'
[
1n order to exnmine the possibility of water supply and to make
s rural vatar_ supply plan, the following items shall be
ingestigated .
(1) Water supply facil:tiaa
(2) Water quality
=Y - ) : -
(1) Water Suﬁply'Fhéilities
The following items shall be investigated to know the water
supply facilities of the planning area.
(a) Water Sourre
All possible water'sources in the vicinity and their yileld
and guality shall be investigated. A physical inventory and
survey of =&all existing water supply system and facilities
including private wells shall be taken,
(b) Water Supply Volume
inveétigation' and estimation on the present water supply
volume in each water scurce shall be made., Interview survey
shall also be made if beneficiaries receive enough water for
thelir domestic uses.
~{e) _Beneficxaries (service area)
The numkef of bénaficiaries in each water source and the
distance of the water source to the beneficiaries shall be
determined/investigated. Communities with scurces of water
supply that are insufficient, that are unreliable or too far
from the households will have higher priority. For the
financial analysis of the project, the economic condition
like -annual income of the beneficiaries shdall alsc be
exemined, :
(d) -EiistingLWatér?bOrn Disease
A sutvey shall be made to determine the prevalence of water-
born diseases such as gastro enteritis, dysentery,
schistosomiaéis; cholera, typhoid fever, hepat;tis, etc...
{2) Hater Quality

Water Supply ?or Bomesttc Uaa

InvestigatianA on water quality includes ingspection of all
water. supply sources to determine which of the sources are
likely ‘to be contaminated, Water samples will be collected
from these sources for physico-chemical and bacteriological
ﬂnalysis. " The Philippine Standards for Drinking Water
(1973) provide the minimum standards for quality as follows:
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Paramaters

Maximum.?etmissib;g_gawel

e e,
- )

A. Physlcal
Color (unilts)

0dor, Threshold Odor No. (units)

S50lids, Total

furbidity, as Si0y (units)

B. Chemical
Calcium
Chloride

"Magnesium
Nitrate as N
Qil & Grease
pH :

Phenolic Substance
Sulfate

¢. Trace Elements
Arsenic
Barium
Cadmium
Chromium, Total
Copper
Cyanide
Fluoride
Iron
Lead
Manganese
Mercury
Selenium
Zinc

. Radionueclide
Alpha emitter, uuc/l
Beta emitter, uuc/l

E. Pesticide
Aldrin
DDT
Dieldrin
Chlordane
Endrin
Heptachlor
Lindane
Toxaphene
HMethoxychlor
PCB
2,4-D
2,4,5-TP

F. Bacterioclogical
Coliform, MPN/100 ml

MOODOOROOK OO

SO0 SO0 O0

'5 units

HNot more than . 3

500 mg /1

5 units

75 mg/l

200 mg/l

50 mg/l

30 mg/l
Nil

6.5 t0o8.5
0.001 mg/l
200 mg/l.

0.05 mgfl-
1.00 mg/l
201 mg/l
.05 mg/l
.00 mg/l.
.05 mg/l
.06 mg{l
.00 mg/l
.05 mgfl
.50 mg/l
L0002 mg!l
.01 mg/l
.00 mg/l

3 (gross alpha) .
30 (gross beta)
0.001 mg/l.
0.05 mg/l
001 mg/l
.003 - mg/fl
L0002 mg/fl
L0001 mg/l
004 mg/l
005 mg/il
.10 mg/l
Nil~ '
0.10 mg/l

0.01 mgll

Not more than one for.
trested water

Not more than 3 -for un-
treated water

Source:
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Existing Studiess

Smﬂy.on watet sources : ~Examined,

study on water gupply voTume: Unknown.

study on heneficiaries:'.- o .- -Described, but economic study
ST oy is not done. :

s'f'ud“y. oni_.Watg,r" bg;n diseases : Unknown.

srudy on wvater quality: _ Examined.

2.5 inland Eishery

Ls.l' study on the Present Fishery Activity and Water Quality
In urder to axamine the pcssxbility ef future inland fisha:y
development. and teo formulate a realistic development plan, the
following items shall be studied.

(1). Present Fishery Activity

(2) Water. Quallty

Explanatibﬁ: o

Gonsidering that - main . purpose of inland fishery ds to
provide - protein products in a protein deficient community and
that ‘inland fishexy development is a secondary purpose in  the
SWIM projects, .objective beneficisries shall be limited to those
who 1live. in the ~wvicinity of a impoundment. Therefore,
investigation on inland fishery shall be conducted with emphasis
on such 4 limited area (eg. barangay level). Based on the above
congideration, following items shall be investigated:

{1} Presesnt Fishgrﬁ Activiiy

Fblldwing items on present fishery sctivity shalil be
- examined for. the formulation of & plan. Not only data
:collectian, but interviaw at site shall he made:

~Qa) .Per qapitn fish consumption rate {demand) in the area,
{b) Present inland fishery activity,
(e} Inland fishery production (supply},
{d) Marketing system (vrrader, marketing place}, and
(e) Fishery -supporting system (cooperatives, extension
s services. atc. ).

(2).Water Quslity
?olluwing iteﬁa_'shall_ be investigated to confirm the
technical soundness  of development in terms of water

Qualityx

€3)  Presence of mining activity and/or human activity in
the upstream of the river basin,
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(b) Existing fauna and flora in the'_river"(plankgmh
aquatic plant specles, indiSGHQUS'-fiﬁhy;ipyedatgn
ete.), and ' 7 ) S i'

(¢) Physico-chemical characteristics of water ‘(temperaturg,
transparency, color, odor, pH, disgsolved OXYBEN, totg]
hardness, etc. ). - S e TRl .

Existing Studies:

STUDY ITRM DPVWH NIA o Hew
1. Present - a few teports - - Uknown. - - Udkoown
Cordition of mentioned based o the ' - e
Fish statistical data.
Consunption, . '
2. Future Demard - & few reports - = Unknown. Coet e Tokeowmn,
Study presented on the : - - the necessity for -
basis . ' “increase of protein
3, Vater Quality of population amnd per : supply to the rural
capita conswption, _ - residents is
_ : considered.
- Unknown, : - Unknom, -

2.6 Flood Conmtrol

Flood control is regarded as incidentsl purpose in the SWIH
Projects and its benefit is not counted in the direct benefit
of the project. However, in order to¢ discuss flood control
effect of dam as a part of socio-economic impacts, necessary
investigations shall be done. . Cen '

L

Explanation:

In order to grasp the flooding Conditioﬁ-ﬂnd.damagéablé.COH
in downstream area of the proposed dam site, the £ollowing items
shall be investigated: : L : .

(1) some flood marks in the past and damages of ‘crops, house
and other social infrastructures at the same ‘time ‘through
hearing from inhabitants. - L '

(2) extent of farmland and its'croﬁpiﬁg pattern’ﬂahd'ﬁumbegof
house and social infrastructure, and their location.:

x
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aniroumental Cnnservation

2.7
2.5 Investigutian on Present Environmental Conditions
e

present _environmental conditions in the project imeluding
aterahed and irrigation service sres shall be investigated on
the following itemas _

(1) Hyd:ology

(2) Ecology .
(3) Socio»economic aapects

(4) compensatinn in the inundated area

iRl

gxplanaticnf

Investigation on the prasent environmental conditlons aims
at providing basic information on the environmental setting in
the project =area. This dinformation will serve as basis for
jdentifying the potential environmentsl impacts of the project.
An.environmental data gathered shall be appended to the report.

Investigataon ;tgms -shall be determined referring to the
Minlstry ©Order No.72 of DPWH, * dated September 24, 1982, The
pinimum requirements  of investigation items are listed as
followa: .

(1) Hydrdlogy'

(a) Surface water
~-Quantity and quality
- Sedimentation/erosion

(b} Ground water .
= Groundwater table

(2) Eccidgj

{a) Vegetation
.- Forest cover, species and maturity
-~ Identification of rare or unique vegetation

{b) - Fish and wildlife
. '« Distribution and relative abundance of specles of
“animals and fish
o~ Identification of vare and endangerved species,

(3} Sociox eccnemic aspects

{a) Land use
- Existing land use patterns and plans
- Areas of special status, such as ecological reserves,
‘nature reserves, military vreserves, sceniﬁ spots,
historic and cultural significance, etc. '

(E!. Public Health
e Health and 1iving conditions
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{c) Life Styles S | o
- Existing lifestyles of = the .community._ iﬁcludhm

‘cultural and spiritual community patternsa-r

(4) Compensation in-the_inundated area
- Existing ‘housing facilities, business stablishmenn

schools, etc. to -be resettled.
Land tenure and land usée conditions to be inundated

- Status of the families to be resettled.-=

Existing Studies:

~-Unknown

2.8 Watershed Management

2.8.1 Investlgatlon on Geographic Condition

Following geographic condition in the objective watershed &rea
shall be examined:

(1) Location and accessibility

{2) Elevation

(3) Topography and geology

(4) Soils

Explanation:

it 1s important to know the oversll'*conditidn, of the
watershed area. The following items shall be clarified through
the examination of available data and site investigation:. .

(1) The location of the project ares shall be described with
‘such data as located barangays, municipalities, pr0v1nceand
region, covering area, coordinates, etc.,’ ~and also be
indicated on a key map of the whole Phllippines in. a -scale
of 1:20,000,000. ALCESSlbllity shall be mentioned withthe
access road condition. .

{2) Elevation
Through tpe site survey and the utiiizatidn  of ‘pvailable
topographic map, the range of elevation in'tha'area'ﬂmu
roughly be examined. [

(3) Topography and geolugy
Topographlc condition shall be examined through map stud!
using available maps in a scale of 1/10, 000 to 1/50,000

supplemented by the site survey. ‘The  sarea shall be
classified by the gradient of slope,  and be. Shgwn on 8
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tdﬁogﬁaphiC,mapk
beolngic condition shall also be invastlgated based mainly

~pn ‘the available geclogical map. Geologically friable part
shall especially be apecified, ' '

soil condition shall be Cl&rifled over the area through the

available soil map and soil surveys. A soil capability map
ghall be prepax:ed. :

Exiétigg;Studiesf

(11 Loﬁati°ﬁ and accessibility; Described. A location map
RN : : also is prepared at 8 scale of

1¢50,000,

(é) Elevation, f. - ' Described.

(3} Topography and geology. ' Described, A geological map
is prepared at =& scale of

1:50,000.
(4) -soils; . o . . Described. A soil map s
' ' prepared at a scale of

1:50,000.

2.8.2 Inv&étigétiﬁn on Heteerology,aﬁd Hydrology

The fsllowing itams on meteorology and hydrology shall be
studied: '

(1) Temperntu:e and hum;dity

{2} Rainfall "

{3) River dlschasge

(4) Sediment load

Explanaticn-' 

Heteorological and hydroleglcal data shall be collected and
anslyzed for the preparation of development plan  including the
selection of tree species to be introduced and the determination
°Iimplementation schedule,

(1)'?emperature-and,humxdlty

Alr tamperature and relative humidity shall be collected

© from the meteorological station in the watershed area or the
‘nearest. area on monthly basis., Maximum, minimum and mean
valueg shall be averaged and shown on the figure to know
their seasonal fluctuation.
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(2)

(3)

(&)

Rainfall

Rainfall data including ‘the amount of .rainfall - and .y,

number of rainy days shall be- coellected on monthly basig,

These data shall be presented in the same manner ‘ag the Casge
of temperature and humidity. : _

River discharge

Disahérge record on the main river in the. watershad ares
shall be collected on monthly basis, and presented ‘in the
same manner as the above. If run-off data is not available

'shall be estimated it from rainfall data.

Sediment load

Sediment load analysis shall be made thrbugh direct
measurement of sediment load and the river discharge data.

Existing Studien:

(1)
(2)
(3)
(4)

2.8.

3

Temperature and humidity; Described in a table
Rainfall; Described. :
River discharge: Unknown.

Sediment load; Unknown.

Investigation on Land Use and Land Tenure

Land Use and Land tenure conditions shall be examined.

Explanstion:

(1)

(2)

Land Use

Present land use condition shall be examined 'fhrongh the
available map study followed by the site survey. Land use’
map shall be prepared with a scale of 1:50,000, =classifyﬂw
the watershed area into the following-categoriesz '

(a)  Agricultural land (permanent and shifting),

{b) Grass land,
(cy Forest land (including plantation. area),

{d) Residential/resettlement area, and
{e) Unutilized land '
The area of each land use shall be presentad.

Land tenure

Land tenure condition in the watershed érea ‘§ﬁal1 be
examined to know the location and area of-private_lﬁﬂd‘The
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yesults shall be presented on the topographic map.

Existiﬁg -studiess

(1) Land use; - Described. A land use map is prepared.
(2) - pand tenure; - Unknown. :

2.8,# vegetation Comdition
Veget&tj{bﬁi"fc'dﬁdi‘tibn in the watershed ares shall be studied and
clpssified into the following categoriss:

(1) Forest land

{2) Brush ‘-1'&__11(1-. E

(3) Oopen land/Grass land

(4) Cultivated land

Explﬂn.atiﬂn_ :

Vegetation condition shall be studied to have the genersl
jdea of formulating a watershed management plan. A vegetation
map shall be prepared being classified inte the following items:

(1} Forest.'léﬁd

(2} Brush land .

{(3) Open land/grsass land
(4) Cultivated land
Existing Studi’eé:

Unknown.

2.8.5 Investigation on Forest Condition

——,

Present forest condition on the following items shall be
examined:.

{1) Forest type

(2) Hain species

(3) Porest age

(4) The use of forest

(5) Forest productien

—r—a,

Eiplﬁaatiunz
(1) Fo'rest::r type

Forest land shall further be classified into high forest



(2)

(33

(4)

(5)

(the forest height is taller than 2 meters, maybe COrrespon
to primary and secondary forests) and low forest . (not pop,
than 2 meters, maybe correspond to brush 1and). - .

Main species

Ma jor tree. and undergras species  in the watershed- ateq
shall be examined. Five (5) to ten (10} major speciea shall
be recorded every 200 meters of elevation. ,

Forest age

Forest age of.high forest shall be examined and classified
by five years. : SRR .

The use of forest

The use of forest shall be studied and classified into the
following uses: :

(a) Production
Timber
- Fuel wood
~ Special forest products
- QOthers

(b} Protection
-~ Forest park
- Wildlife reserves
- Mossy forest
- Seed production
- Other reserves

Forest production

The past record of forest production shall be examined in
each forest use. . : o

Existing Studies:

Unknown.
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2.8.5 1nveatigatian on Eraston Condition
i ,
Erosion: conditinn in thv watershed area shall be surveyed and
the Bren’ be classiiied into the following four (4) degrees;

(1) Non- to slight ,

(2) slight to moderate

(3) Moderate to .severe

(4) severe to wery severe

R
e B

Expianatibﬁé-

In:order. to formulate the erosion control plan, the plesent
erosion condition of the watershed area shall be investigated and
Nﬁssified the area into the followxng four (4) degrees:

(1) Non to slight _

(2} slight to moderate

(3) Moderate to severe

{4) Severe to very severs
Existing Studles:

_Unknoﬁn.

2.8.7 Invéstigation on Snciu—ecoﬁomic Condition

Present socio ecnnumic condltion ‘in the area shall be studied
on the following jitems:

{1} Population

(2) Ethnic groups and mother tongue

{3} Industrial activities

(4) Public services

{3) Infrastructure

(6) Past fiood damage

————

Explanatioh:
{1) Population
Pﬁpulatlcn data in the watershed area shall be collected and

shown - by ~each village. Available labor force shall be
examined through the study on age structure.
{2) Ethnic groups and mother tongue

- Ethaoice grnups and mother tongue in the watershed shall be
checked
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.(3) Industrieal activities-

Industrial activities in the area sﬁ@;;':bg *é;gmhw&
according to the following categoriest S R

{a) Agriculture

{b) Industry

{¢) Services

Puture development plans shall-also be chackediif’gny.
(4) Public services

The presence of public services on the followings ‘in the
watershed area shall be examined: - R ' S .
{a) Education

{b) Heslth .

{c) Transportation/Communication

{d) Electricity

(e) Water supply

{£) Others

(5 Infrastructure
Present condition of related facilities shall be éxamined:
{a) Road
(b} Electricity
{c) Others
(6) Past flood damage

Past flood records and damages shall be collected.

Existing Studies:

(1) Population; Described.

{(2) Ethnic groups and mother tongue; Descfibed}:
(3) 1Industrial activitles; _-Describéd;
{(4#) Public services; Describéd;
(5) Infrastructure;: : - ﬁnkﬂo%ﬂ,} 
{6) Past flood damage; S ﬁﬁknoﬁﬁqs
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B Investigatiﬁn on Gomstruction Haterial

M

-—"""‘""." - _
The vamlahility - of ‘comstruction T
hwestigated. Fa erjals sghall be

Rl

Explgnation:

Tt wpuld be ideal from the economic viewpoint if Iocal
nmterial_ﬁCUuld be ‘used - as construction materials. = The
aveilability’ of necessary materials for soill conservation and/
the construchion of ‘check - dams shall be examined on the fcllowigg

itemse:

(1) stomei to be wused as the material
hillside work 1ls of check dams. and

(2) Grass and trees; to bé ‘uged for hill :
“terracing. . . iliside Pl&“ting and

(3) Qemént and wires; to be used for check dams, waterway, ete

Existing Studies:

Unknown.
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3

3.1

3.1.1

GUIDELINE FOR PROJECT PLANNING

Dam

Run-off Analysis

Run-off analysis shall be conducted according to the f01I§§g¢

|

procedures: S . : L
(1) Data collection and checking the adequacy of thel¢ata.
(2) Selection of methods of run~-off analysis C

(3) Analysis and verification of the results

Explansation:

(1)

Dats collection and checking the adequacy of the'dgtg

Followiﬁg points shall be considered for the data collection
and checking of data: : :

(8)

(2)

(b}

(c}

(a3

(e)

(£)

(g)

(h)

Homogeﬁeity of the meteorological datsa Betwéen-piqjgu
site and referred station from the viewpoints of
distance, topography and difference of glevation, etc,

A satisfactory streamflow record in . a drainage basin of
similar characteristics in the vicinity of the project
gite, in the case of no adequate data availablée on the
specific stream. : -

Reasonable relationships between the streamflow dats
and estimated rainfall of the watershed in terms of
run-off coefficients and seasonable distribution.

Argumentation of the data by statistical methods, etc.
Effects of water intake on streamflow data.

Proper adjustments of the streamflow data by means of
double mass curve method or other statistical methods,
etc., as deemed appropriate. :

Preparation of a map of the area sbove the damsite
showing the drainage system, contours if. available,
drainage boundaries, and locations of anjy
meteorological stations and streamflow: gauging
stations. :

Available data on geological .conditibns,. goil types
cover and land use. o

Selection of methods of run-off analysié;

Proper method shall be selected based on the avéiiébilityOf
the data. The following methods are recommendable:
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;(3}'fRegreasion aualysis--
). Drainage area proportion
(gy-fThomas and. Fierlng model
(d) - Tank. model .. -
te) Run off coefflcient

(3) AnalySiq and verificatton of the results
 (351 CQmpuLation -

The inflow to the pr0posed damsite &5 the results of the
analysgis shall be “compuited for at least 10 years  on
monthly or 10- day basis. .

-(b)  Checking of the results.

The results of the analysis shnll be verified at least on
the  annusl run-off depths/coefficients which should be
effected by 'the <characteristics of meteorological,
hydrological and watershed conditions of the project site.

For the_reference, Fig E. 3.1 is attached to indicate the
average annual run-off depths in relation to the drainage

‘areas ‘on each water resources region. Above figures have
peen derived from the previous study reports of the SWIM

projects.

Exisﬁing Stgdies:

Methbds_of rﬁﬁnoff'anaiysis conducied by each agency are as
followss :

J——— —_ ——
- P - e o

Items” . DEWH NIA BSWH -
Method of ~-rainfall- ~rainfall- -monthly
analysis - " run-off _ run-of f run-off

E relationship, relationship coefficient
~Thomas Fiering -Thomas Fiering in the same
Method, Method, region using
~drainage avea -drainage area 801 or 501
proportion, proportion, dependable
erun-off ~run-off rainfall
coeffic1ent coefficient

=t h ane— eyt ik i e e A L o e S AR LR A R TS AR LSS i M T T T ST S ot 8 ok
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3.1.2 Flood Anglysis

e

_ . . RO e —
Flood analysis on the inflow design  ﬁ1oﬂd for. deaign of
spillway shall be conducted accerding‘ ko the it‘c:n_‘l,,uw_;ﬂ,;‘g
procedures: ‘

(1) Data collection and checking the adequacy nf the dnra

(2) Computation of inflow design flood
(3) Magnitude criteria of flood and check of the results

Explanation:
(1) Data collection and checking the adequacy of ﬁhe”datg}

Following points shall be cbnsideredjdﬁ_éﬁe da£a“¢ol1ectim
and check of data: R o T :

(a) Homogeneity of the storm intensities betwégﬁ project
site. and referred station from  the wviewpoints of
distance and topography LT : _

(b) A flood data from nearby watersheds of similar run-off
characteristics, in case of no adequate data availsable
on the specific stream.

(¢) Gritical rainfall pattern which ‘tends to cause serimm
flood damages. . , .

(d) Prepnration of a map of the area above the damsite
showing the drainage system, contours if available,
drainage boundaries, and locations of any  rainfall
stations and streamflow gauging stations.

(e) Available data on soil types, cover, and land usage.
{2) Computation of inflow design flood’
{a) Dbesign storm

The dincremental rainfall derived - from the
depth/intensity duration curve is rearrangedjto'attam
the most critical rainfall. pattern distribution.
The initial and continuing losses are subtracted to the
derivation of design storm, :

(b) Unit hydrograph

- In case of the dam height of lower than abeut 15 m of
small watershed: o o

Synthetic unit hydrograph shall be derived baged of
the SCS (SOIL CONSERVATION - 'SERVICES - -OF -THE U.:
DEPARTMENT OF AGRICULTURE) ‘dimensionless unit
hydrograph, and on the modified Snyder 5. method for
the estimation of the lag time B .
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(3

(;f

- In case Ot the dam height of highel than about 15 m:

-The unit hyd;agraph shall be developed f;om the mean
~ dimensionless  unit hydrograph derived from the
referred. river,-and from the Suyder 5 method for the
Testimation of the lag: time. _

7 Rainfal1 runoff routing uSLng the unit hydragraph

fAfter deriving the unit hydrograph, It shall be applied
to- the design staorm by convolution with ad justment for
ﬁbase flow, resulting ‘to  .the inflow design flood
"hyd:ograph.- - :

Magnitu&e-ﬁriter;s_of_flood and checking:of the results

(&)

(b)

'ﬁFig.s,lfz

Mégniﬁudé cfiteria

Magnitude of inflow design flood shall ‘be standardized

based on the dam height as follows:

- -In case of dam ‘height, H<15m: at least Z2S5-year flood
-In case. of gam height, H>1S5m: at least 100~-year flood
Chééking of the results
’The “results of the analysis should ' be checked in

comparison to ‘the existing data of inflow desigr floods
of other prcjects :

which

7 is “attachéd' to serve as the data
‘indicate the “inflow design floods in relation to the
drainage areas on each water resources region, Above

‘data -have been derived from the previous study reports

' Gf the SWIM plOJeCtS

Existing Stuﬁiesz_

Items = DPWH NIA BSWH
 Ana1j$ié*g7~U§ing" -Using -Using
-of degign rainfall rainfall rainfall
storm- -~ -~ depth-dura-~ depth-dura- depth-dura-
' tion- ftequency tion-frequency tion-frequency
curve curve curve
- Anaiysis[_'-nsing' .Using -Using method of
of design - method of. method of §Cs dimension-
flood - . mean dimen- . mean dimen- less unit
T - 'sionless unit sionless unit hydrograph
hydrograph hydrograph
Return  -1/100 -1/100 -1/25

- period
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.1.3 Sedimenr Analysis

"’"‘““--—-..,;

%ediment depositlon in the rPserwcir shall be astinated bamﬂ
on the following procedures: S EAE
{1) Selection of method of sediment aualysls_' _

{2) Estimation of sediment volume. and Lheck of the results

Kxplanation:

(1) Selection of methods of sediment analysis

(a)

(b)

(c)

Sediment sampling

Sampling is the -surest .method for- accuLateU'
determining the sediment load being tranaported by &
stream at a particular locstion and is .the -methed
preferable for determining the sediment inflow to 3
reservolx, : .

After the estimstion of sediment . inflow to. a reservolr,
the sediment volume ~can.  be  estimated through
determination of & trap efficiency and & unit- weightof
deposited sediment. . _

- For estimationrof sediment inflow, using;
-~ Sediment-rating curves co '
- Flow-duration curves
- Regression method etc.

- For determlnatxon of trap eff;ciency, usihgi'

- Brune curve
- Churchill curve, etc.

- For determination of unit weight ‘of deposited
sediment, using; ' o ' .
- Lara and Pemberton method
- Miller method, etc.

Survey of existing reservoir

A survey of an existing reservoir in the same ‘general
area . shall provide wvaluable 'data . in determhﬂ%
sediment yield. rates. AdJuStments in thg gediment
yield rates shall be necessary to account for varlatim
in drainage  s&8rea characteristics' of - which the most
impartant variatione is the size of the drainage basm.

Collection of existlng data
Gollectlon of existing sedlmentatlon 5tudiés 1nchmi%;
sediment measurements seems to be the most’ practicame

method for the feasibility study. Adjushments shall
necessary as mentioned above. ‘

- Bobf



(2) Fstimation ‘of sediment velume and checking of the results

(a)' Design sedlment volume

Design sediment Volume shall be estimated based on the
design sedimentation ‘rate and the design period of
_sédiment,a;cumulatien. . _

.'Thg‘design'ﬁediméﬁtatinn_rates on the previous studies
: of-SWIM projects-are indicated on Fig.®.3.4.

"The design Qediment volume in ‘the reservoir shall be
atandardized based on the dam height as follows:

- In_casg of dam height H < 15m: at least 25 vear

S ~accumulation

u.In.casa'of dam height; H > 15m: at least 50-year
B Do C : accumulation

.(b}.;dhéckiﬁg'of'the rebults'

 The results o£ the analy31s shall be checked comparing
with: the value adopted in other projects.

 Fig;E;3{3 and - Fig.E.3.4 are attached to serve as the
~data which indicate the sediment yield/rate per year in

" relation to the drainage areas. Above data have been
derived from the previous study reports of the SWIM
- projects. - e

Existing Studiess

DPWH and NIA Study'sedlmentation in the reservoir referring
to-available existlng data. BSWM estimates sediment yileld on the
basis of . a regressxon equation developed by BSWM for small
Mmlnage area. Relations of sediment yield and sediment rate to
drainage area in the previous studies are shown in Fig.E.3. 3 for
sediment yield ‘and Fig.E.3.4 for sediment rate respectively.

. E-45 -



100,000

10.000

1000

Sediment Volume(m*/year)

100

10

I

A I ST A I §

~

H

i

H
7

i
L7

A S
| A A A

o
.
=
=N
!
1]

1

o4
ar
!
!

Inid

0%,
ko)
[+

o]

LEGEND {T

© Bswm |

S o NA
Q:QPWHT"

3
1

111

10 | 100 T Thngoo 10,000
Dralnage Area (ha) AR

Fig.E.3.3 Relationship of Sediment Vblume—hrainage A:eﬂ .

- E-48 -



woxy 39vuTRIg-91%Y JwowIpag yo drgsuoTivIay

{¥H) Y3IdY 39vNIVHd

gy e % B

ono'or ooch Qo1 ol £
T T I
1 i m ; i .FI.I...H
AN n | __ LA
BN .W IRIRRE ! | f WindG O |
SR Vi ! | b o I wmsa O |
T w _ i : I I ”, ,azmumﬁu
L i IRERE 1 i 1 [N i | i :
RN m i TNAT %“ e .ﬂw_umw ] o : : ; 1 ! it i M [ ._.OOJ
P : ‘ i i i |
by b ! ! . ! { i
i e r g | _ o m |
b iE g L |
SN ﬂ ” S i |
T R A S S o i LT ]
w.: ! P m | ; o] ! _ : _ w
wmw *lwl o} ! ; o ﬁ muw mu_lwk 5
B I | I B |
P Lot | s ~ i | !
IR IR °l | lo 6 | i M
SRR B _ o v @ o 2 o : .
: ok R X..7T o
v . el
s ! —ioodt
| S
m B - ;
...M..Lﬁ m ! m 1 “
: 3 Ntw ! , ,r i i 1 h;

QOO

LHYEA /U fW)
SRINE HOLLWANIWINES

E—_II‘/

-



31.1.4

Determination of Storage Capacity

In order
the water balance study shall be cendunted.z_"

R

to determine the storage capacity of the reservoir

 'mngM'

Explanation:

(1)

(2)

Watex palance equation

The water balanc study can be made by the followmng Wwater
balance equation: :

I « 0= Sgpy - S¢
Smin £ St+1{ 5t £ Smax

where,

I : total inflow to the reservoir during 8
spec Lfic time period (MCM) : :
0 : total outflow from the reservoir during “the

same specific time parlqd (MCM), consisting
of water releases for all purposes, such as
irrigation, “hydropower, 'water”“suppu,
existing water rights, 1f -any, viver
maintenance flow, and evaporation losses and
surplus water out of the reservoir,

St41:8¢: storage at times (t+1) ahd {t) (MCM){
Smin dead storage capacity {MCM)

Smax : méximum storage capacity subject"éq the
topographic, geological and socio-economical
conditions of the reservoir site (MCM)

Input data

The data requiréd for water balance study are as follows:

{a)

(b)

Reservoir inflow

This consistes of estimated run- off at . th prOPf’bed
damsite, Direct precipitation into the reservoir is
congldered to be a part of the inflow. '
hvaporation logses

The evaporation from the reservoir surface Can be

assumed to be at least 602 of the pan evaporatiGﬂ or
calculated evaporation, :

- Be48



(3)

(4)

_kd)fkﬁxisting water_fights and river maintenance.

(c) Rése;véir demand

-E-This 'Lonéists of irrigation, water subﬁlﬁ',and powér
:demand ST _ ,

]

Existing water rights and river maintenance flow should
be counted in ‘the water balance calculation with the
first priority in the water demands newly developed.

(e) btorage elevation area relationship
Are& elevation capacity curve should be prepared.

(f): Dead stofage cgpacity'
Dead  storage éapacity shall be determined in

~ consideration of the. sedlment volume and inland .fishery
'_planning '

Cr;teria to be used in the reservoir operation

In order tO'select the optimum reservoir capacity,rqeveral

criteria -~ have. been established, which are based on

experience and norms set forth for the effective utilization
of the reservoir storage. In the SWIM projects, the
foliowing.criteria shall be taken:

{a) . Maximum shortage per year should be less than 50X of
: the average annual irrigaticn demand. If irrvigetion
demand  is computed on . & 10-day Dbasis, allowable
.consecutive periods of less than 501 shortage shall be

two decades for rice and non for upland crops.

{b)  Maximum cumulative shortage for any successive 10 years

~should be less than the average annual irrigation
demand. - :

(c) ~Ho shortage~of domestic water supply demand.

(4) 'Thé-carrvaer perioﬁ should be less than 12 months.
(e)  THe-reliaﬁi1ity.6f the reservair should be above 80 to
. . 857 for dirrigation and 90% to 957 when combined with
poOVEY . :

(f). The average annual power plant factor should be above

Reseﬁvoir operation S .

“In . cage’ Qf multi purpgse pI;OJeCtS, the water balance Stud)"
“shall be made after'establishment of the priority of water

utilizatione

- E~49 -



In case that the priority is given to irrigation Compmmd
with hydropower, the reservoir operation shall ba Firge
performed without the " power component to determine the
optimum irrigeble area. Then regefvolr operation shall p,
made to determine the optimum hydropowér gcale considerhq
the different power alternative schemss, under "the f£iyxeg

reservoir scale and irrigation demand - : . :

Existing Studies:

The dam scale 4is determined based 'onr'the’-folloﬁhQ
procedure: : ' ' '

- In order to meet irrigation water requifameht for
potential irrigation area, scale of dam reservolr
determined. ' o

- 1f possible maximium dam reservolir can not cover “the above
irrigation requirement, scale of  dam. reservoir ig
determined at physical maximum scale, considering
available water resource. Then irrigation'area is reduced
to meet the dam scale, o e

-~ Study on mini-hydropower development plan is made with the
above Ffixed dam scale, considering the maximum use of
river flow in the rainy season.

Durlng the course of water balance study, teservolr
operation is made based on the following condition'

(a) Interval, period, inflow, irrigation water
requirement (IWR) are as follows: :

Agency Interval Period 'Infloy Sl IWRS

DPWH Monthly 10-44 yearé Eéfim3£éd' " Monthly
NIA Monthly 17-50 years Estimated . Monthly
BSWM 10-day 1l year 807 dependable 10-day

s s i - [ i et e e i a2 v

(b) Sedimentation volume In reservolr Cépacity is
estimated based on the following term: S

PPWH: 50 years
NIA : 50 years
BSWM: 25 years
{c) Evaporation rate is considered aa'fdliowaz
DPWH: 607 of pan eVSporatioﬁ'rété

NIA : 602 of pan evaporation rate
BSWHM: 100X of pan evaporation rate

~ E-50 -



(d) _Critﬁﬁiﬁ_ adopted for reservoir operation is as
follows:

._DPWHINIA following HNIA Lritaria a8

_;. Maximum shortage per year should be less than 502
©oof the aver&ge annual demand.

R Maximum cumulative shortage for any successive 10
. years should be less than the average annual
demand. .

- The carxy-over period should be less than 12
_ months for gmall reservoir,

':BSWM:  Ensuring 100% of water demand

The. relation between storage capacities and irrigation areas

fommlated by - each agency in the existing studies are shown in
Fig.E.3.5. :

3.1

.5. Selsction of Damsite

m;apprﬁp:i&te”damsite shall be selected, fulfilling the items
stipulated hersunder.

Explanﬁﬁipn!'_

(1)

{2)

Adapﬁébiliﬁé to'déveldpmeﬁt purpose

The damgite should be as near as possible to the benefit
area ~and have a sufficient catchment ares {including
indiraect: catchment) to fulfill the development objective.
In case of dlrect diversion of water from the dam, the
location of the dam must be selected so that water can be
conveyed to the benefit area by gravity flow.

Adverse environmental impacts

‘Even v the . damsite seems preferable from engineering

viewpoints, the sgcale of land acquisition and compensation,
and * influence  to farm land, forest, wvillages, road,
fisheries, cultural assets, natural monuments, ecological
relaticnship,fetc; must be carefully examined.

In the praparation of ‘the land acquisition and cempensation
program for the submerged area, resettlement of houscholds
énd regional development around the dam site and reservolir

- musgt algo be considerad

. E-51 -
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(3) RelhinﬂShiPZWith othar long term development plans

The PrOPOBGG thjeCt must be integrated with the existing
projects and . future development plans, Therefore, these
proJects and plans must be carefully studied.

(a)_Dam enginee;;ng

(a) Dam foundation and the subsurface condition of
reservoir ares shall possess. required watet tightness
-and strength, and be sufficiently safe against sliding
failure or- seepage fallure,

(b) Phe location of the splllway, ouélet works,
, construction of access road, temporary facilities, and
embankment material must be examined carefully,
Existing Studdies:
The relation between storage capacities and catchment areas

at the proposed dam site in the existing studies {is shown in
Fig.3.1.6. : '

3.1.6 Selection of nam'Type

The'dam'tfpe ghall be selected taking into conéide:ation the
stability of- embankment easiness of construction and economic
viabil;ty.

Explanation:

Daﬁ tjﬁé shall be selected through the examination on the
following items-

{1) Gondibxpn of dam foundation,

(2) Quantity and gquality of available embankment materials
including excavated materials from spillway sand other
structure sites, '

(3) Easinese of constructlon, and

(6} Dam scaie,-

Note: The above explanation is made only for f£ill type dams
- since all of the SWIM projects have formulated with
. £111 type dams, . However, concrete type dam may be

_ con51dered upon the following conditions:

~{a} _Dam foundation is of rock with enough bearing
. capacity for concrete dam.

(b) Damsite is located at narrow riverbed with steep

slupe and embankment volume 1s con31dered to be

vezy small

- E-33 -
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(e Gonstruction materials for concrete aggregate is
o avallable. :

{d): ‘Constructlon cost cf splliway in £411 type dam
S 18’ considexed expensive,.

Fxisting Siudigs:

- R et e o ey -

Items_:’ . DPWH . NTA BSWM
Dam type_ f:’~Z0néd]  ~zoned ‘~homoegeneous
' earthfill . earthfill earthfill
Zone - :fimpervious ~impervious ~impervious
-pervious -pervious ~toe drain
"wfllter ~-filter _
~tos drain ~toe drain

e . T e e AR R AR T S e Pl T o = T A2 ot i e o ST Al Ut

3.2 Agri@ulturénand Irrigéticn

3.2.1 'Formulation of Agricultural Development Plan

Aagricul&ural development plan shall be formulated through the
following studies:

{1) Selectien of crop.

(2) Determxnatign of cropping pattern

(3) Determination of target yield

{4) Prapa:ation_of proposed farming practice

(5) Estimation of labor reguirement

(6) Estimation of production cost

{7) Study an agricultural supporting services

Explanation:

A development plan. shall be formulated so as to produce
mximum benefit -making wmost of the human, water, and land
resources, 'In order to make a practical development plan,-the
following items shall be studied:

(1} Selection of crop

Ma*n crop to be introduced shall be rice. In selection of"
rice. variety, following features shall mainly be considered:
{a) yielding abilitvy,
< {b) '&daptability to the environment, especially climate,
(c). growth duraticn

In case of. selecting-upland crops as a second crop (crop

"diversiflcation}, following items shall be checked.
(&) adaptabllity to .the natural condition including climate

- E-55 -



{23

(3)

(4)

and soil,
{b)y the preference of Lhe faxmers.

(c) marketability, and
(dy profitabllity.

Second crops shall also be selected not to overlap thﬂr
growth period with the main crop. ' :

Determination of cropping pattern

In the determination of cropping pattern, sowing time of
crops shall firstly be determined. In the deferminationof
the sowing time, as an example of rice cultivatien,
following shall be considered. so as to adgsure hig
production - TR R

{a) proposed sowing time shall not be much different from
that in present farming gsystem,

{b) In panicle jnitiation stage, low tempe:ature_shallbe
avoided, :

(c) In maturity period, sufficient solar-rodistioo shall be
assured. - ' : B : :

In order to make most of available land, 'water and hunman
resources, the sowing period shall ‘generally have allowance
for up to one month within one area. This time lag shall be
determined through the balance study of labor requirement
and irrigation water requirement in the area. “For" example,
the amount of labor requirement in the area shall be totaled
on 10-day basis throughout the firstly planned -standard
cropping period. If the labor requirement eiceed'the number
of available labor force in the ares at sny- period, it is
recommendable to adopt rotation work to minimize extra
expenses. Water balance study between available water and
irrigation water requirement shall be made in the same way.

Determinstion of target yield

Target yield shall be determined taking- the following
factors into con31deratlon : < L .

{8) yielding ablilicty of proposed croplvariety,'
{b) <climate and soil condltlon in the ared, and
{¢) farmers' skillfulness, e

Target yield shall generally be 4.5 to 5.0 tonslﬁo'in case
of rice, though it depends upon the above conditions.
Build-up period to attain the target yield after. completﬂm
of the project shall be set to about 3 year9 in most CIOP&
Preparatlon of proposed farming practice L

Based on the proposed’ cropping pattern and target yiﬂI%
proposed farming practice shall be prepared. ~Fot- the 5¥1

- E-~-56 -



(3)

(6}

projects{_farm mechanization shall not be considered except

_1gnd1p;eparati03'Work..eonaidering small scale agriculture

dnve;OPment. L o
An -example -of  proposed farming practice of rice is shown

below i
Item . o - _ , Description
Variéty..'_' e IR series
Growth Duration - _ 115 - 135 days
Planting - TR . B
‘Method - .. - _ Transplanting o
Nursery area . - .~ . 1/20 to 1/25 of planting area
- Amount of seed. _ 60 kg/ha. of planting area
Nurgery period . 20 to 25 days _
Planting density 30 em x 15 cm; 3 seedlings per hill

tand Preparation o o
Plowing: 1 time; = Harrowing: 2 times; Puddling: 1 time
Fertilizer Application .
Application rate . _ _
SLUEE 75 kgN/ha for wet season
. o . 80 kgN/ha for dry season
P 70 kgPy0s/ha for both seasons

K 50 kgKq0fha for both seasons
~ Time of app;iCagion .
: At nursery -5 kgN/ha .

Basal application at puddling .

R SRR . 20 kgH/ha, 70 kgPy0g/ha and 50 kgKy0/ha
Top dressing (1) 2-weeks after transplanting: 20 kgi/ha
Top dressing (2) 2 weeks before heading: 30 - 35 kgN/ha

Weeding. (manual) o -4 times(3-week interval after
S R , _ transplanting)

Pest Control SR 3 liters/hs.

Harvesting : _ Msnual harvesting

o B . Bl 4504 b TS i et i B e 7Y i i T e i Y T K i, A Son it b bt ot e S s e (TR T R 278 S LS B b e Lt et i

Estimation of labor requirement

Based.on the proposed farming practice and target yield, the
required . labor force shall be estimated. Labor requirement
shall - be ,classified by each work item dincluding land
preparation, sowing, transplanting, weeding, top dressing,

spraying, harvesting, etc., and shall be expressed as man-

days/ha.

stimation of production cost

‘Production - cost ‘shall be estimated by summing up the

folloWIng cQsts4'__

Seed cost (P): {Unit price of seed (B/kg)} x {The amount of
T " seed used (kg)}

Cost of fertilizer (B): ({Unit price of fertilizer (B/kg)} x

{The required amount of fertilizer
(kpg)}

. E-57 -



Cost of Agro-chemicals {(F): {Unit priae of agxo ohemicah
(F/kg)Y =x {The  necesspy,
amount’ Of dgro- chemicals (kg))

Labor cost (¥): {Unit wage of labor (Piday;};:x.{TM
required number of labors (man-days)) )

(7) Study on agricultural supporting services

Necesyary recommendation on agricultural supporting services
shall be made after examlnation of present condition.

Fxisting Studies:

DPWH - Rice~rice double cropping.'target yield.aet at 4
to 5 tons/ha. ' S :
- Proposed cropping pattern is presented.
- Agricultural development plan including farming
practice and labor requirement is unknown,
- 1nstltutiona1 plan is unknown

NIA - Rlce rice double crOpping, Larget yield 3, B to 4.5
tonslha depending on the cropping season.
- Proposed cropplng pattern and farming practiceare
described, _
- All the projects are related with_.commmal
irrigation under NIA. e L -

Generally - rice- upland _double "cropping  or  rice-

upland-upland triple cropping is planned. Target

yield of rice is set at 4 to 6 tons/ha.

- Proposed cropping pattern is presented.

- Agricultural development :'plan  such “as farming
practice and lsbor requirement is unknown. :

BSWM

i

3.2.2 PFormulation of Irrigation Development'Plan

peemtriryerm

The irrigation development plan shall be. formulated thraugh the
following studies: R

(1) Selection of irrigation area :
(2) Estimation of irrigation water requirement
(3) Preliminary design of reguired facilities

Explanation:
In order to ensure the irrigation benefit hY dan

construction, the following studies on irrigation develommnt
shall be made and incorporated in the report. :

~ E~-38 -



(1)

{2}

salecticn of irrigation area

'gtudy on selection of ‘drrigation area shall be made using

the tepographic map An ‘A scale of 1/4,000 with a contour

'intelval of not more than 1 m, and its location be shown in

the report. - The following procedure shall be taken for
selection of irrigation areas;

(a) Detarmination of potential irrigation ares considering
- topography, soils and present land use

(b) Determination of drrigable area by dam reservoir

. through water.balance study.
(¢c) :Delinaatian of irrigation area

Fstimation of irrigatlnn water requirement
For water halance study and facility design of irrigation

canal; irrigatlon water requirement shall be estimated. For
that purpose, irrigation water requirements shall be

‘estimated on monthly basis and for at least 10 years. In

the past SWIM reports, the various procedures for estimation
of irrvigation water requirement are introduced. In this
criteria, the standard calculation procedure of irrigation
water requivement for rice which is mostly & main crop in

" SWIM, and standard value are explained as follows:

{(a) Caléﬁla{ion formula;
IWR*(LP+ETpxC+P -ER)JIE

- where,

“TWR: irrigation water requirement{mm)
LP ¢ land preparation requi*ement including nursery

water requirement (mm)
. EBTp: thentlal evapotranspiration(mm)
G-t crop ceoefflclent
P i percolation(mm)
ER : effective rainfall({mm)
iE irriganion eff;c;ency

(b) - Galculation basis, monthly basis

ey Land-preparation requirement; 200 to 300mm for 30 days

- (d) POteﬁtial é#aﬁotfanspirétion;

CIf ev&pcration data is available: equal to evaporation
1t lt is not available calculated by Penman method

(e} 'Crop coefficzent, 1.1 for all growing stages

'(f)._Percolation, 1 to ? mm/day

rfg}thffective rainfall (monthly rainfall)x0.8

v E-59 -



(3}

(h) Irrigation efficiency;.

On-farm efficiency : 0.7%
Conveyance efficlency: 0.8

Operation efficlency ¢ 0.9 -
Overall efflcienCy Cot D 54

Preliminary design of facilities

The preliminary design of lequired facilities shall be nade
for estimation of construction cost of required facilitjes,
The following results shall be incorporated. in the report:

(a) Design Irrigation Water requirement
- 802 dependable irrigation water requirement
. standard design irrigation water requlrement,_
1.2 to 1.8 lls!ha

(b) Feature of facilltles ' Sl .
- PType, size and total length  of main-.and-latemi
irrigation canals and drains. : o
- FPeature and number of related facilities
- Feature of cn-farm f80111ties :

{c) Preliminary design drawings =
- Layout map of canal (Scale: 1/4, 000)
- Irrigation diagram (schematic drawing of systen
capacity)
- Profile of main irrigation canal o
{Scale; Horizontal: 1/4,000, Vertical: 1!109)
-~ Typical drawings of canal and related structures

Existing Studies:

(1)

(2)

Selection of Irrigation Ares

Location map of irrigation area 1is attaéﬁed to the all
feasibility study reports, but the following considmmtﬂn
is not enough in each report:

PMO-SWIM: - Potentiality of area
-~ Present irrigation condition
- Extent of irrigable areasa

NIA : - Potentiality of area

BSWM - Potentiality af area

- Present irrigation condition
Irrigation Water Requirement .

Method of estimation of irrigation water requlrement is
different among the three agencies, The atandard valuﬂﬁn
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-Design water
clearly- mentioned.  in.
-faeility:is not.made in the feasibility studies.

method uaed ;n the estimation are

i chainieind

Item e

as follows-

SRS et a2 o ot oy -
- e o o et ek o e o s e

PMO SWIM NTA BSWM
,_calculation Monthly Monthly 10-day
asis .
_ Evapotran-- from evapo- by .Penman from evapo-
spiration ration method ration
'Percolation 2 mm/day 2 mmfday 1 mm/day
Ratel co
Land Prépuw 200 mm to 200 mm to Naot inélw
ration. = 300 mm 300 mm uded
Efféctive from:d&ily from daily 801 depénd»
Rainfall- balance balance able rain-
method method fall
Irrigation. 402 to 407 to 530% to
. Efficiency - 702 6017 552
Wéter Requife- 1.1 to 0.7 to 0.7 to
ment o 2.8 l}s/ha 1.9 1/s/ha 3.6 1/

In the estimation of irrigation water requirement,

there are
some nharacteristxcs among three agencies as follows:
PMO SWIM - Cr0p mn)efflclent is mnot considered for
"calculation of crop water requirement.
- Diversion water reguirement is estimated, but
water requirement for design of irrigation
-facility is not estimated.
NIA- t -~ Crop coefficient is not considered.
BSWM : u.Crop coefficient is considered.

' .~ Land preparation requirement is not counted in
egstimation .of water requirement, but it is
considered at water balance study.

- Rainfall with 802 dependability is used as
effective rainfall.
Design of Irriéation Facility

facility 1is mnot
of drrigation

irrigation
Design

for
reports.

requirement
the

BSWM - aonducts ‘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
facilitieg is typicalized in the drawings.
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3.2.3 Estimation of Agricultural Benefit -

R,
Based on the agricultural and irrigation develcpmant plans, the
incremental agricultural bemefit shall be estinated in boty

financial and economic basis:

~

e

Explanation:

Flnaﬁcial. agzicultufal benefit - of_'the .prbjectg shall b,
estimated using market prices for both products and’ ‘inputs, by
subtracting without-project benefit from with-project. benefitas

following procedure:
(1) Withothproject benefit

For estimating without-project benefit, présent'icqndiﬁnm
shall be applied. Net benefit shall be calculated as

follows:
Net Benefit = (Gross Benefit) - (Productioen Cost Bt present
condition}) C :
where,

Gross benefit = {Cropped area (ha)} x {UniL yield of
crop {(tons/ha)} x {Unit price of crop
at farm gate (F{ton)}

Production cost = Total costs - for 'labor;-;hnimah
machinery, seed, fertilizer, and
agro-chemicals : L

(2) With- project benef;t
In the estimation of with-project benefit,.the condition on
proposed development plan shall be applied. Net -benefit

shall be calculated as follows:

Net Beneflt = (Gross Benefit) - -~ {ProduCtibn “gost  at
proposed condition) o '

where,
Gross benefit = {Cropped arear(haj} x-{Unit.Yield of
crop (tonslha)} x {Unit price of;xop
at farm gate (?/ton)} .
Production cost = Total costs for laber, TaﬁimaL
machinery, Tseed, fertilizer, and
agro-chemicals R -
{3) Estimation of financial.incremental benefit'-
Financial incremental benefit of the projecﬁ"shall be

obtained by subtracting without project benefit from Wi”“
project benefit, : R . P
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For obtaining eccnomic incremental bénefit, all pricés or
costs AD financial basis shall be converted into those in
coﬂo“‘ic basis, adopting conversion factors issued by National

Economic pevelopment Authority (NEPA). Calculation shall be made
{n the same way As the above.

Exi.sti'nfs- 'S’tudi-‘e 8y

Incremental benefit is estimai.ed in a1l the projects underx
ppWH, NIA and BSWM. :

3.3 Mind- hydropower

3.3.1 Formulation of Hini hydropower DeveloPment Plan
In-'ca_ser,tha't'_ tke pr—iority of water utilization is given ta
other ~ water demands  than the mini-hydropower, the mini-
hydropowex development ghall be formulated so a&s to utilize
diversion water for irrigation, water supply, etc. '

Explaxmtiom

(1) Mini hydropower generation 4is of dam/reservolr ‘type.
However,- in case that hydropower generation is considered as
secondary benefit, the reservoir capacity will not Include
the 0apgcity to - be_utilized only for power generation. The
mini-hydropower development  shall ©be formulated with
regulated  outflow for irrigation, water supply, etec. and
ineffective water from dasm (surplus water), In this case,
‘the firm energy can not be expected.

In case that the mini-hydropower is the main purpose of the
project, the ‘most suitable scale of power generation shall
be firstly determined considering power demand in the
vicinity area. Then the other development shsall be
formulated using remaining water resources.
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Fig.E.3.6 DAM TYPE POWER STATIOR

Bxisting Studies:

Most

of the mini- ~hydropower development plans set forthln

the existing studies are the secundary purposes of the projectL

3.3.2 Determination of Scale of Hininhydropower

In order to determine scale of mini- hydrcpowar develapment “the
followings shall be examined: : :

{1) Resarvoir water level.

{2}y Net head

(3) Maximum turbine . disaharge

{4) Selection of turbine type and output

{(5) Annual possible power generatiqn energy

Explanation:

{1} Reservoir water level

{a)

{b)

{c)

Maximum water level for power generation.::

In principle, maximum water level i determined by the
allowable range of discharge variation of the: hydraulic
turbine so as to maintain the miximum output, -As @
rule, maximum water level is selected to be the normal
full water level,

Heighted average water level

Weighted average water. 1evel' ia detarmlned fron
reservolr operation calculation and is basis for desigl
head to deternmine the dimensions and characteristzcsﬂ
the turhine. :

Minimum water level for power generastion



(2)

available for doing work on the turbine. The

. Al

'

Minimum water level is determined by the allowable
range of diSChﬂfg& variation of the hydraulic turbine
(refer to (3) of Ttem 3.3.2) and equal to or higher
than the low water level of the reservoir. '

HORMAL FULL- WATER LEVEL lN GENERAL,

T om MAN, WATER LEVEL
. x - .
"#—5 . o O WATER LE Hman. %12 Ha
§ . ‘r!l ngﬂ. . .V!.l-_ ) Hmin, = (0.55~06) Hn
C : wWhirs,
waf .
E R oA M Hmax. Hmin. ond H: Nef head
: S WTMEMUM  WATER LEVEL al egeh
S T ' i water level
; ToT LOW WATER LEVEL. . 3
- — - ; z H
. / T
y o T TR
. .o ' )
. ]
x

¥ig.E.3.7 RESERVOIR WATER LEVEL FOR POWER STATION

'Net'head

Net head is the gross head less all hydraulic losses except
those chargeable to the turbine, Net head 'is the head
intake and
penstock losses are not included in the net head, but the
spiral ‘case and draft tube losses are considered chargeable
to the turbine and are included in the net head as shown in

- Figs.E.3.8 and E.3.9.

MH7, f

. ; ot e i e e e it e o ey £ o e e et T -r
RESERVOIR ‘

HiNEY HEAD { m )
Hat! STATISYIC MEAD ()
Hei GROSS HEAD (m)

: HEAD 1058 BETWEEN INTAKE AND TUHBINE‘ INLET (m)
HEAD Dl!‘FEREHCE BETWEEN DRAFT TUBE OUTLETY
%"ATER LEVEL AND TAILRACE QUTLET WATER LEVEL (m}
?LOW VELOCITY AY DRAFT TUBE QUTLEY {tn/s)

A

TR £
M Hg - hiy - -:-E-h .

Fig.E.3.8 NET HEAD IN CASE OF REAGCTION TURBINE

- E-65 -



(3)

RESERYOIR

H: NET HEAD (m}

Hat: STATISTIC HEAD (m)

Hg: GROGS HEAD - (m)

hli: HEAD LOSS BETWEEN INTAKE mm TURBINE
INLET ()

baM

5 T | hh\.

i &

h: HEAD DIFFERENCE BETWEEN THE POINYT AT WHICH THE CENT&RLIHE

OF WATER JET HITS THE RUNNERIIN CASE OF CROSS FLOW TURBIKE , THI’. CENTERUNE
OF RUNNER) AND THE TAILWATER LEVEL :

H=Hg~ hly- b

Fig.E.3.9 HET HEAD IN CASE OF IMPULSE TURBINE

Maximum turbine discharge

{a)

(b)

(c)

To determine the maximum discharge of the ‘turbine, it
is necessary to consider the situation ‘of the pover
station and examine the  annusl fluctuation in  the
discharge’ available for power generation.

In general, the maximum diSCh&rge is~ determined from
economical view point, estimating the annual possible
power generation with consideration of the fluctuation
of discharge.

In case & large value of Qpay is adopted, ‘the turbine
efficiency decreases 4in the drought 'period, and
sometimes it is required to stop turbine operation due
to occurrence of cavitation. In general, the allowable
range of discharge varidtion is as shown below.

Francis turbine : : . .100-407
Partial load runner of Francis turbine S 100-251
Tubular turbine (adjustable vane) L _,-”nlOﬁ'ZEZ
Pelton turbine ' ©100-201

Cross flow turbine {with divided guide vanej 100 157

Comparing a plant of. single unit with that of ph”“
units, the former plan will reduca ‘the equipment cost.
However, in the case of large annual fluctuation of the
available discharge, & plan of" plural units ~with
gamaller unit capacity will produce more energy andthus
may become more economical. :
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(h) belection of turhine type ‘and power Output
{a) . After determination of met head and maximum turbine

digcharge, selection of turbine type can be made by use
-uf Flg E 3. 10.

£
'3§7 -

ey + "
B }";“ {E‘\ %’Q . 'Q"‘, &3 mil::' !m
4 N MY RN A %
T ! - Nt — -t S, c A
Y e AR K N
X,
. ~ N Cries %, whil At Vital
- . N NE ) \1 A, ne o
. M SN N N
Chta : T iy ¢ e
- \%L h Y TN " \\ N ﬁ %
g' Lid mana < T A - v .
- B N WEARN NN AT =T
A NN ESTTRIONL | N
A S AN LN B N [ i
) < 11 : = 4 N i fi>
R ‘\\ - \‘ Y; o .
. A -f\ Oy ‘Y Al ;qﬂuara‘;f—‘g' >
T PUOPTIRIA | . \\\ 5 \k 4-1rns N
B N {%?J‘ A%
SEIRSA N
. M
Cy N NN PNTR h
: ) i \ TIN TN \ N
e _ N \P \‘ N N
' el \ N . l
e1 o1 o4 0xAp ¢ 4 3efiEe 8 016 to 50
DISCHARGE (0n%/ae)

REMARK

1. Tais Figie 1 duind trem Englnsering Manual far ireigetion And Dreinags,
Smail- Sedle Hydre~ Pewar Gansration, vel. I, MAR [987, Jopanaea ingtliuis
: ﬁf ferigatien sad. bmmgo

Fig.E.B_.lG TURBINE SELECTION DIAGEAM

(b) Thén, after selection of turbine type, efficiency of
"~ turbine and generator can be estimated. Power output
can be calculated as follows: '

-Q_é 9.§'; Q x Hx By x Eg X n

where,

P % power output (kY)

Q@+ Discharge (m3/s)
“H s . Net head (m) .

By ¢+ Turbine efficiency (in general, 0.80 to 0.83)
Eg + Generator efficiency (in general, 0.95)
B TS Number of plant (nos)

(3) Annual possible power generation energy
ﬁnnual possible power generation energy is the energy that

tan- be generated during one year assuming no stoppage or
Power_oparation due to failure, aintanance or repair.
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This possible power generaticn is a basic: value for econmﬁc
evaluation of the power generaticn -
E = B(Py x hy)

where,
E ¢+ Annual possible power generation energy (th;
P; : Power output {kW)
hy Duratlon hours of Pi (hours)

Existing Studies:

ot s s 1 S

e et A e i st A e S e ———a

Ttems | ‘_ DPWH NIA
Installed _-Caparity is decided 'eSamé a8 DPWH
capacity based on the results ' o

of economic analysis
or decided to utilize
all avallable water.

No.of ~-Same as above _ ~Same as DFWH
plant
Plant factor -Range:  29-82%1 ~-Ranges - 41-7%X

_wAverage 572 . -Average: 587

3.3.3 Facility Design of Mini-hydropower

The facilities required for mini-hydropower develépment shall
be preliminarily designed and those results shall be
incorporated in the report. - ' o Co :

Explanation:

The preliminary design of the required facilities:éhallbe
made for the mini-hydropower development. The design shall be
made considering the followings: ' IR

(a) Surge tank/Penstock
- Btatic water pressure’ 1nclud1ng pressure rise dueto
sudden load rejection :
- Size and length

{b) Powerhouse
- Type and size

(c) Tailrace
- Type and size
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(d) Hydraulic 1urbine and generator
- Type "o o :
No. of plant
_(éj Powar transmission line/s ub station
Capacity and length
Spaca. '
Xn the rsport the'folldwing drawings shall be incorporated:
- General plan including all structures
“'plgn. profile and sectlons of each structure

Exlsting btudies.

The preliminary deoign ave made in the existing reports

3.3.4 Estimation of Mipni-hydropower Benefit

Economic power benefit shall be estimated based on the mini-
hydropower. development plan. :

E(planation

‘For estimation of economic power benefit, an alternative
pmwz plant shall be assumed. Then, assuming that the lcad to be
generated by ‘the proposed mini-hydropower plant is undertaken by
the alternative power plant, the annual cost shall be calculated
and this value iS“cansidered to be a benefit (B) of the proposed
nini- hydropower plant. In the SWIM project, the same scale
diesel power plant as the propoesed mini-hydropower plant shall be
considered as alternativeé power plant.

Thus, Benefit (B) = kW wvalue{(firm power output of the
S proposed mini-hydropower plant) x (fixed
" annual .cost per kW of the alternative
power ~ plant) x (ad justment factor for
kW)} + kWh value{(annual possible power
generation energy of the proposed mini-
hydropower plant) x (variable annual
-~ cost- per kWh of the slternative power
plant) x (adjustment factor for kWh)}

‘where,
(a) . As ' for fixed annual cost per KW and variable
' annual  cost per kWh of the alternative power

plant refer to'Item 2.3.2.

() .Considering the difference in cost and loss of
o power transmission between hydropower and diesel
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power, the =above fixed annual COBL  PEL k¥ g
variable annual cost per kWh of the_glheandw
power plant shall be adjusted or increased, Fo
reference, calculaticn of adjustment factor g
shown below. - ' e R : : .

o et ey

Iten | Hydro (Z) Diesel (3
Transmission line loss 5.0 1.0
Forced outage 0.5 6.0
Station use : 0.3 540
Scheduled outage. 2.0 10.0

e o L AL L v L i R R T Y i b i ——
e e,

Adjustment factor fof kW_'

(1-0.05)%x(1~0.005)%(1-0,003)x(1-0.02) ‘
- - e _ = 1.16
(1~0.01)x(2-0.06)x{2~0.65)%x(1-0.,10)

Adjustment factor for kWh

Existing Studies:

Items DPWH . : - _  NIA

Method of 4A1terhative _ | —Same'as ﬁ?WH'j

estimation diesel plaat cost : '

Fixed cost -Average: US§ 972 kW —Averagé: USS 488/kV
Range : 427-1,723 Range : 431-530

Variable cost : . o | : :

Fuel consum- -Average: 0.34 lit/kWh -not mentioned

ption rate Range : 0.26-0.44 ' D

Fuel cost -Average: 0.41 US$/1it nhﬁétagekzo}ss USs§/Lit
Range  : 0.24-0,53 Range : 0,31-0.37

A At e i o e A Bl Rkl Rl R S o et e

—————— s e ey — e
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