3.k Hater supply

341 Formulation Df Rural vater Supply Plan

“K‘?%ral. water 'supply plan ahall. be formulated based on the
resulis. . of -the investlgatien. The following items shall be
“mluded in the plan. :

) netermination of: benet101&riea

{z)gstimation of future water demand

{3) petermination of proposed water supply system and volume
(é)aptermination of water treatment plan

(5} Basic design of facilities

W) calculation of expected benefit

Explanation.-

To. develop ~satisfactory rural water supply system. the
idiowing ‘items shall be 1ncluded in the formulation of the plan.
In the SWIM projectS. proposed water supply volume shall be from
120 liters/capita to 250 liters/capita {(maybe corresponding to
the water service level from II to III), depending on the socio-
economic condition of the beneficial area.

(1) Determination of benef101arles

 Proposed_'beneficiar1es "shall be determined based on the
results of the study on present water supply condition, and
on the proposed storage capacity.

{2} Estimatipngaf:futu:ﬁ water demand

- Future water demand shall be estimated by population

.projection. and. per capita per day consumptlon according to

the following procedure;

(a) Population projection in the project area,

(b} Future- average water demand per capita per day,

{c) ‘From (&) and (b), future water demand in the project
‘area shall be estimated,

(¢c) FEstimate the maximum day demand, and

(d) . Estimate the maximum hour demand

250 litérsfc&pita!day - NWRB standard o¢f ©per capita
consumption for water permit application.

(3) Determination of proposed water supply system and volume

The. proposed 'water. supply volume shall be determined
-8ccording to.the following procedure;

{a) - Determination of target year

(b) Estimated future water demand at target year

{ey  Determination of water supply system

{c) Present water supply volume

(d) Proposed water supply volume shall then be calculated

from the balance between (b) and (c).
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(&)

(5)

pistribution loss shall also be considered to. the ﬂbo%
estimation. ' R :

Determination of water treatment plan

Based on t.he results of the wat:ez quality test, necegs“y
treatment plan shall be- _foxmalated ‘toassure. the  wate,
quality for domestic uses. Watey. settling basin shall M
planned to settle solids Lf necessary -

Basic design of facilities

After determinlng the proposed water supply vclume and wamr
treatment plan, the basic design of the following faCflir“S
shall be made,

(a) Design of water intake-ahd'transmission_aupply line;
Design of water intake facilities and ‘transmission
supply line to the settling basin or to the storage
tank, shell be-made. : co EEIEE R o

(b) Design of storage tank; . o e e
The storage tank capaoiiy shall be at least equal to
one-fourth of daily water demand of the community.
This storage tank shall be planned at elevated places
andf/or central to the distribution system. The design
shall be made according to the standaxds cget by the
National Structural Code . of the Philippines

{(¢) Design of main pipes and 1aterals ': o :
Design of main pipe and lateral ‘pipes ehall be made
sccording to the following procedure: v ,

i} Layout of water distribﬁtion:-system.'sﬁall be
prepared. : : : L T R

ii) The flows in the mairn pipes and laterals shall be

' determined and designed based on the proposed
maximum daily consumption, e C :

iii) Pipe dismeters. correspohding"to the pipe flows
shall be determined. ' S

iv) The typé of pipe shall be detarmined (Plastic on
G.I. pipe, PVGC pipe, etc.)

v} Location éf valves.._fittihgs,. etc;';shall be
determined. : SR Cee :

Pipeline design. shall be made  acco£&ihg .to the
following criteria: . T - -

i) Minimum pressure at the remotest end of the SYﬁjﬂ’
- 3 m {approx. 4.26 psij
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(6)

_ii) Maximum velocity of flow in pipes;

- Main pipes : 3.0 meters/second
-~ Distribution pipes : 1.5 meters/{second

.-Thé' 1&?6\1‘1 of the’ wa'ter supply system shall be
- presented. - Besides,  the schematic discharge diagranm
'ahall be presented :

cglculatlon of Expected Benefit

(a)

{h)

,Economic Benefit

.Since' the .value of water will hardly calculate

properly, the economic benefit of water supply shall be

calculated. from alternative cost .evaluation, The

benefit shall be considered to be equal to the cost of

‘most economlcally attractive project which will produce
- the ~same products or render the same service at the
-gsame - place. = The cost of the alternative shall be

estimated in the same mapner as¢ the cost of the
project :

 Financial benefit

:Financial.beneflt_éhall be born from the water charge
of ‘users. The water charge per unit wvolume shall be
‘determined 'so that the total revenue would be

equivalent with the annusl operation and maintenance
,cost of the. water supply system as follows:

The unit water.tariff (?Iliter) = (AnnuaL 0&M cost of
‘water supply. system, ¥)/(Annual water supply volume;

liter)

Existing Studies:

{1)
(2}

{3)

{5) -

-Determiﬁétibh of'beﬁgficiaries: Unknown.,

EStimatibﬁ df_future wvater demand

Populafion projéétion is done, Water demard per capita is

estlmated at 151 to. 200 . llters[day

Determ;natlon of pr0pased water supply volume

Futuré Water deﬁand is estimated to be equivalent to the
Prﬁposed water supply volume :

Formulation of: water Lreatment plan

n

Chlorine application is planned.

Ba§i¢ desigﬁ.of facilities

~Distribution system is not designed.
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(6} Calculation of expected benefit

The construction cost Of alternative  deep w@lla_is-
considered as economic benefit. i - :

3.5 Inland ¥Yishery

3.5.1 Formulation of Inland Fishery Development Plan

e

An inland fishery development plam shall be formulatad bﬂsmiOn
the vesults of the investigation. The following items shallgm

included in the plan.

{1) Selection of fish species

(2) DPetermination of development scale
(3) Determination of stocking method

(4) Source of fingerlings '

(5) Feed and feading '

(6) Care and maintenance

{7) Harvesting, processing and marketing
(8) Galculation of expected benefit

(9) Institution development

Explanation:

Although an inland fishery development is  of  ‘secondary
purpose in the SWIM projects, it 'should be' an actual one. . As
mentioned in the guidelines for investigation, ~objective
beneficiaries ghall be set to those who live in the barangays
near the reservoir. Following items should bé mertioned in the
feasibility study report. ' ' ' :

(1) Selection of fish species
In selecting fish species to be cultured, familiarity of the
people to the specles should be considered. Popular speclss
are tilapia, common carp, cat £fish and mud fish.

(2) Determination of development scale
Target production of fish should be -determined.--.?utun
demand of fish in the objective area shall be calculated
according to population projection and the projection of per
capita fish consumption rate,.

(3) Determination of stdcking method
In the determination of stocking method.-relation between
estimated fish demand and the scale of reservoir shall be
considered. :

(4} Source of fingerlings

Source of fingerlings should be mentioned ‘after beins
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{(5)

(6)

{7)

(8)

(9)

gapplied  for the first time by Bureau of Fisheries and

-Aquatic'Rgaourqeé {BFAR),
feed and feeding

‘rhe necessity of feeding depends on availability of natural

feed in the reservoir 'such 'as plankton and aquatic plants.
FeedinSTfﬁtb'shﬂll‘be determined. o :

caré and maintenance

Fish*siock%ﬁg calendar shall be provided such as preparation
of fingerlings, standard starting time of fish stocking,
application time and amount of feed, harvesting time, etc.

ﬂ&fveﬁtlng{*ﬁroce#sing-and marketing

Ha:vesﬁi38~ and- marketing methods should be <clarified.
PrOcessing'shall be mentioned as may be necesséry.

'calculation cf_expected benefit

Expecté&h:ﬁanefit-'shall- be calculated from the .balance
between gross benefit and total cost, as follows:

'(a)-*TotaI*GCSt: (Maperial cost) + (Personnel cost)

~Material cost includes fingerlings, feed, fertilizer,
catch net, fish cage, etc,

Personnel cost includes salary for care taker, labor
wage, etc,’ : : :

(b} ‘Gross Benefit: (Culture area) x (fingerling density (1

- mortality rate)) x (average commercial
fish size) x (number of c¢ulture per
year) x {unit market price of fish)

{(c) ﬁét_Beﬁefit': (Gross Benefit) - (Total Cost)

institution development

Iﬁ"ardér "to maintain inland fishery activity properly,

“institutional development plan shall be made. Organization,

i1ts function and fund source shall be planned.
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Existing Studles:

STUDY ITEM 10 : NIA ComeM .
1. Selection of =~ Reason unknowtt, - Reason unknot, " = Reascn unknowm,
fish species Tilapia is proposed. -Tilapia and carp is Tilapia is proposed,
proposed. ' S
2. Detemsinstion of - Reservoir area and its - Unknown. . Reqemir area 'ht.high
- development depth. : o . water and low water
scale . . - levels. . - :
3. Determination of - Theory unknown. « Theory unknow, - 'Iheory unkniow, -
culture method Fish cage culture is  Free spmning is . Free spewning is
proposed. - proposed. . proposed, -
4. Care and " - Described. - Unknown. . - Unloown.
mmintenance o
S. Production - Prbpose_d annual. - Proposed srrwal. . 'P'ropo'a'é'c-:'i " 'éhnua},
production bDetween production is 1.6 - production between 0.6
10 and 1,471 tons, ~tons. o - and 3.9 tons,
6. ¥arketing - Surrcunding ~ Unknown. o -Unlmmhut hésically
municipalities. ‘plammed . to be congimd
. : within -a - bensficial
7. Institution - Unknown. ~ Unlnosmn., o mﬁnﬁﬁéénwibﬁt an

 dnstitutional - officer

- from. - BSWM -will De

assigned  after
canpletion of dam,

3.6 Flood Control

—

Flood control is régarded as incidental pu'rpo“se__-ifn- the SWIH
Projects. o : o CoL T X

P

Explanation:

The SWIM Projects are conceived as a first .line of defense
against floods, Howvever, since the water impound-irig--'_' dams 8re
located in the small rivers/tributaries and remote Areas, effect
to mitigation of flood by those dams ig considered to be nominal.
In formulation of the SWIM Projects, flood control is regarded &
incidental purpose and direct benefit of filood control is pot
estimated. IR '
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As explained in Section 3
flmﬂ_dimag% z§é¥1 be discussed shuﬁiég foigl to mitigation of
flotin flood discharge from viewpoint of Socie-ecomomic Lmpacts
- ) c mpacte

o ihe project.

gristing Studles:.

in all the pfévidﬁé studie ' | '

i previous s, fl '

{ncidental - purpose _a“d' direct benefiiadofcogfggg- isntfe%ffgﬂd-.&s
| _ | ro § not

estimated. .
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3.7 Epvironmental Consevrvation

3.7.1 Environmental Assessment

The assessment of the potential environmental impacts shall y,
made on the basis of information collecteﬁ from the existum
sources and investmgation.

.ﬁ4whw
Explnnation:
(1)} Environmental impacts

The impacts of dam and réServdir projects Sn éélécmd

environmental parametérs ‘are illustrated in. Table E.3.1,
which includes irrlgatlon component as well ag the: main(hm

and reservoir itself., This tabulation is intendad only to
indicate the main environmental impacts, " which ‘may Vary
widely from projeci to project. Impacts shall be considered
at all stages of the project;. construction and operation
phases.
Table E.3.1 ENVIRONMENTAL IMPACTS OF DAM: k- RESERVOIR
PROJECT INGLUDING IRRIGATIOHN
ENVIRONMENTAL ‘DAM AND IRRIGATION
PARAMETER RESERVOIR R
1. Physical Effects -
- Surface Water 2 2
- Ground Water 1 1
- Sedimentation/Erosion - 2 -
2. Ecologicel Effects
- Vegetation 1 : -
- Fish and Wildlife z R &
3. Socio~Economlc Effects
- Land Use 2 1
- Public Health. 2. 1
- Lifestyles 2 2
4, Compengation
- Regettlement 3 ' S |

NOTES : NHumerical Values: 3 = probable ma;cr impnCt.
2 = intermediate;
1 = significant but relatively minor

Some of the major impacts are'deacribéd_bélcé.ﬂ'
{(z) Dam and Reservoir
(i) Surface water oo
-~ Increase of water level in watershed are&

- Decrease of water level and gquantity downstr%ﬁ.
of the dam
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(2)

Eutrophication ¢f the reserveir

(iil. Groundwater_’ ' -
o < Alterations in groundwater table
D . Changes in groundwater sources

 {111); Sedimentation_
: Sedimentation in reservoir
 - Alteration of river beds downstream of the dam

(iﬁ)  Publio health
.- Altering hazards of water-oriented diseases and
insect-post

(v) Resettlement
’ - Displacement of communities to be resettled.

(b)’ rrigation_
1(&)  Effects of retu:n flows on river water sallnity

NESH] Effects\of run-off from farming areas containing
- residues of fertilizer and toxic chemicals on
. stream ecology and terrestrial wildlife.

Environmental aséessment

?roper"asseésmeht of the environmental iﬁpacts of the
propcsed project basicaliy consists of following two steps:t

(&)':predicting the future state under the without-project
condition, and ' . :
(b} predicting the ‘eavironmental state wunder the with-
 project condition.

An important objective of the assessment 1§ the
identification of the adverse impacts of the project, and
the most difficult task din the B8ssessment is the
determination of the magnitude of the impacts.

Table E.3.2 has ﬁeen used as the sheet of checklist for the

identification ~of the type of ~impacts and for the
determination of the magnitude of impacts.

- B-79 -



Table E.3.2 IMPACT IDENTIFICATION AND EVALUATION CHECKLIST FOR =
RECOMMENDED SCHEME : -

" MAGNITUDE OF IMPAGT
.‘*'""»-4-—-.........,,,R

_Q' Lot M s B U oy

TMPACT
e

e = me

ENVIRONMENTAL PARAMETERS

|

EXISTING PHYSICAL AND CHEMlCAL GHARACTE

P

1. Earth
a. Mineral Resources
b, Soils
¢, Land Forms
d. Unigue PhySLCal Features

o wr en mp v dw

2. Water
a. Stream, Drainage, Effluent
b Groundwater
Quality, Temperature
d. Recharge

L T . L ]

BE BR B AN hE K3 wh 4h e AR OB

aw wm,

3., Processes
a. Floods
b, Erosion
c. Stress-Strain iEarthquake)
d. Downstream Sedimentation

B. EXISTING CULTURAL FACTORS

i. Land Use

&, Agricultural
. Rasidential
Industrial
Commercial
Forestry
Grazing
Wetlands

L R I L A O

»nn“-u-»‘wuunununu-«'m'
B kb e M EE 08 Sk wm e e B wr v aw wr G
e e BR AR R RE B ke W W e wh ue e me M N A

B HR G4 SF AE BT #4 4b 4n 4u ab er
Y
e e WF B b e ee

.t an ar

oo o O o

- 0 2 #

2. Infrastructures _
a. ior Structures
b. Utility Networks
¢. Transportation Networks

3. Aesthetics and Human Interests
a. Scenic Views .and Vistas
b. Parks and Reserves
c. Rare and Unique Species
d. Historical and Archeologlca
Sites and Objects

4, Cultural Status
a. Em_lo ent
b. e vlies
c. HEulth and Safety
d. Population Density
e. Food Production

W% S0 B SR 4R B As w8 wa pa wh O3 G A0 dw ¥E OF 4 He

-
SE SO S8 Gk 4b wrn wh wd ke A0 44 EE me BT R S A8 ER L Re 47 8R

e ae en BB R4 % D ED 4B BE BT BA PR 4D

5. Recreation
a. Resorts
b. Swimming, Flshlng

. ECOLOGICAL RELATIONSHIP

C
1. Food Chain

g, Water-Related Disease Vectors
D

e 80 e we w5 mm i s whk G my wm RS SR & BE Gk Kb RO NE B8 &8 68 bR SBIAS e AN We ws %8 48 43 1
Tas AE WB B RS 4D A B 4B AF BB 4E R R0 MR SO TE S W8 B8 A8 wE e BB W 4 86 wE 4F dd ww ww |

A% BE WE BW TE U ed wh 4G wdk wu As UB SR SR BE B 4F SF ST 0% #4% B ES A SR 08 EE &% SR &% Be a8
il ww s de M BE Ad u bB ke wh Be AR R A BF S8 ME AN R BE M B8 &Y 48 ER WU e¥ B8 el ma sp ap

e tw ah ev 6% be mb b5 b6 wh v vk Pl on a6 %s or ss we s ne ve me e ek % Av V2 B4 A Re ew 4w

ae me-em O Be AR W w4 av e ¥
W AR N R W R IR S AR AR A Ne SR 0B

A% as mu sa va xe se e we

.“"“u
-
et e e
e
-
de s v e a
s 4 b0 ne on
e nen e

Insect Vectors

. OTHERS

. e wn

R LT e e R R R

T T ek e R R Y

Cen e ve ne e
o e ve en ue
.
o on on we
- - -
e v e

L

}

LEGEND:
+ Positive Environiental Impact M Mnderate Environmental ImPRCt
- HNegative Environmental Impact ‘H H ﬁh Environmental Impact
0 No Environmental Impact U nown Environmental Impﬂﬂt
L Minor Environmental Impact N No Applicable
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3,7.2 _Fbtmulagiﬁn gf Environméntal Gomservation. Plan

o o 5
e

mwironmentg;-conéervnting plan shall be formulated in order to
ciiminate Qr.reduce the severity of adverse impactis.

ST .

gxplanations

m_t_i_g_sticn_ fme:_asure_s_'_ shall be. instituted, or .reasanable
M&ernativﬁs“Shall=h9,?0n31der9d prior to project implementation
Bothat.significant adverse impacts can be eliminated or reduced.

(1) Mitigation measures

Typlcal 'mitigation measures - which could be dnstituted in
'waterﬁrescurceS'development projects are listed below.

(a)- Reforestation, replanting : :

{b) Filsh:hatchery, fish ladders, relocation of animals

(c) Treatment of waste disposal and/or spoil bank

{d}. Treatment of muddy water S _

(e} Safety measure for people (net, fence, etc.)

(£) Maintenance or augmentation of minimum flows

{gy Periodle release of sediment for downstream
... replenishment ' :

{h) Restriction of development and population pressures

around reservoir .
(i) Development of new settlements o .
(j) Adequate compensation of displaced residents

{2} Alternative:plan.

In'cases.where no satisfactory mitigation is practicable and
the environmental damage is quite significant, alternative
plan must be considered which would avoid the environmental
‘effect. ' '

As a guide, a  1is£ of possibie alternative to water
resourcées development projects is presented below.

(a) Reducing the size of project and project facilities

(b) . Importation of water from other basins or from the
- existing projects

(cy Improved utilization of available water

(d). Development of other reservoir projects

(e) Enlargement of existing projects

(f)  Control or restriction of development around and in the
_ vicinity of reservoir :

E:istingVS£adies=
| .Thefanudyfonfphyaicai} ecological and cultural impacts to
erounding]environment are reported in some projects of NIA and

P?HV' The  assessment 1is mainly conducted in line witp the
Buldeline of NEPC (National Environmental FProtection Council).
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Positive and negative environmental impacte are. mentiongdas
follows. : ,

(1) Positive environmental impaﬁts 
(a) Physical characteristics

- stability of stream condition
- retention of groundwater
~ decrease 0f sediment vclume to down stream

{b) Culture factqr

- agriculture security

- transportation networks

~ gcenic views and vistas

- creation of job opportunity o e

- enhancement of living standards including recreation
opportunity - o Lo :

(2) MNegative environmental impacts

(a) Physical characteristics
- earth and soil outflow during canstruction
- coldlization of irligatlon water © :
- decrease of dissolved oxygen :
- erosion of land surrounding reservoir’
- stability decrease of the ground for earthquake
- devagtation of forest and nature area

(b) Ecological relatioﬁship

- water-related disease vectors

The study on the environmental impacts is not particularly
described in the BSWHM projects..
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3.8 gatershqdfﬁanagement—Elan

3.8.1 .#°fm“1§ti°“ of Watershed Management Plan

1n grder -to Buppﬂrt*futu:e_develepment in the watershed area,

an integrated _wntershpdi wanagement plan shall be formulated

sccording to the following procedure:

(1) petermination of the proposed land use

(2) petermination of ‘the forest areas for water resources
conservation snd for soil erosion control

(3) prioritization of the areas where measures are to be taken

i

gxplanation:

A watershed management plan shall be formulated based on the
present natural and:ﬂqcio-economic-donditions and on the existing
jevelopment “plan in. the area. The plan shall be formulated
eccording to the following procedure. : '

(1)'De£érmihaiion'of the proposed land use

Taking into. consideration the present natural condition such
as geographlc conditien, geology, vegetation, and also the
socio-economic aspects like the present land use and future
development plans,  future land use in the watershed area
shall be proposed. Following classification shall be made
and presented on a future land use map: .

(8) PForest area. - .
« £or production purposes
- for protection purposes
(b} Agriculture area :
(c) Grassland area for grazing
(d) Residential area _
(e) Industrial area including mines

Watershed manageﬁént plan, therefore, shall be formulated to
conserve or protect the above ares as well as the downstream
ares. ' ' :

(Z)ZDetéihihaticn“ of - the forest areas for water resources
congervatlion and for soil erosion control

As for the critical forest areas in terms of geography and

geology, zoning of water resources conservation and soil
-erogion control shall be made. A proper management plan for
~the zoned areas shall be planned. -

{3} ?riariﬁiﬁaﬁidn of the sreas where measures are to be taken

In the objective watershed area, priority ranking of the
‘areas  ‘on. which measures are to be taken shall be made
according - to wrgency and importance. The measures to be
‘taken: ghall also -be specified. Followings &are principal
meagures widely taken in the Philippines: :
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(a) £o0ll erosion control : B ' 3
- hillside works{both engineering and vegetativa Warh)
- gonstruction of check dams : . L
- revetment work '

(b) affore%tation
'~ - planting
-~ forest management

Existing Studies:

Unknown.

3.8.2 Formulation of Soil ErosionlCantfol=Plan

Soil erosion control is one of the urgent measures to be taken
into sccount in the watershed management plan. Following works
shall be considered as soil erosion control measuress :

(1) Hillslde engineering works

{2) Hillside vegetative works

{3) Comstruction of check dams

(4) Revetment works

Expianation:

The most suitable soil erosion control measures shall be g
planned according to the present condition -of the ‘area to be J
protected. : : : <

(1) Hillside engineering works

Hillside engineering works are the suppcrting measure ofthe;
following vegetative works, and include the followingnmm 1

works: . 1
{(a) Grading works; ? ?
steep hillside FILL g
shall be graded . pppoacine

to stabllize the :
move of earth. waArTLING
The slope to :
apply this works : . N
8 1*118 1 11 lb 85 more ™ : Scurce maia, ;og EEDSIGBDCBNEEDL !olgﬂ
than t1l.5. 10 S . -JARS try Dovelopaset P
i : 'hterzkéd g:::gggent, BEEI ad 14
' Aagust 1988 2

(b) Terracing; in
crdecrx £ o :
stabilize earth | 7 Gradmg and Terracing -
on the hillside and to protect 3911 from furﬁwfi
erosion hazard, terrascing works shall also be applﬂd B
Standard size of a terrace shall be 2 te 3 meters I8
vertical height and 0.4 to ‘1 meter in- width. Each §
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terrace shall be retained by riprap or dry stones.

" (c) ‘Water channel works; for long hillside or a place where
: water comes from the eroded area, water channel works
ghall be applied to avoid further erosion which may be
- caused by . 'the. excess water flow, The materials used
for ‘water ‘channel shall be concrete or grass and tree

- branches. - -

These ﬁorks ”ghail_'be applied according - to the occasional
demand.  The locatlon and scale on which the measures are to
pe taken shall be determined and presented by each works.

(2) Hilléidervegétative works

Yegetative works shall be applied in general to the areas
where engineering measures has been taken, Vegetative works
includa—the'follawing4 :

(a) Direct seeding works; to be applied to the area where

' both' .- the soil and topographic conditions are favorable
~in. ‘terms . of slope gradient, slope length and soil
- fertility. . Matting treatment like cogon mat on the
501l surface may Dbe effective to enhance the
- germination of seeds and to prevent the move of earth.

 DIRECT SEEDINGS
‘OF GRASSES OR

- YVINES :
PLANTED - i
SEEDLINGS N ."E“Eﬁ
SRR ANETRR z
e " J‘d]n } !71.v ‘l'. | ‘v! l\: lul

Source: MANUAL FOR EROSION CONTROL
RP-JAPAN Forestry Develop
Vatershed lManagement, DE

: August 1988

Direct Seeding with Cogon Mat

“(b) Planting,works; the nursery andfor branches of trees
" "shall be-planted to-such sites as denuded and/or eroded
areas, where re-greening is urgently required.
Planting species to be wused shall be selected ?y
- adopting the principle of “right tree on right site”.
It is .recommendable that species have the following
~Characteristics: _ .
- that are tolerable to drought and soil infertility,
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- that root system develops quickly and fix: ﬁoil
- that has vigorous sprouting ability, and
- that has resistance to diseases and pest.

(c) Wattling,_to be applied to stabilize the move of earm
of terrvaces. It is an alternative measure - to . iipmp
works(engineering measure). Materials shall ba ‘88lected °
from the availlable plants with sprouting ability such . &
as kakawate, nap{er grass, ipil ipil atc,

BRARCHES OF
% ALTBABGDAMY

i I 3

L,
iiicmlms Q| i 1

v U V..
ll .50% l 0.304 ! !

) o.zouio.:m
)

4.3

*%:;gé

raoxt viLy ! . e
| I aoR R P
| 4.504 J_ 0.501 _!‘ 9.304 ! . . R

r A »

0P YIE? .o -
Source: MANUAL FOR FROSTON CONTRM: §

RP-JAPAN. Forestry Develnd

Vatershed Managenent, (£

o August,, 1988,
Wattling ' .

{3) Construction of check dams

Location, number  and scale of proposed check _dams shall
firstly be determined and presented. Proper materials for
the proposed dams shall be determined based on the essiness
of procurement, cost; scale of proposed dam, etc. ~Dam types
commonly used in the Philippines are of concrete, dry
masonry snd gabion. : :

(4) Revetment works
Revetment works shall be aﬁplxéd to the broken river banks
in the watershed to prevent further amount of earth frod
flowing = towards downstream. The location, scale and
materials to be used shall be determined, '

Existing Studies:

Described.  Drawings are prepared for both check dams and
vegetative control measures. . .
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5.8.3 rormulation. of Expnnaive_Afforastation Plan

ppart f;om-soil erosion contrel plan, expansive afforestation
ian shall be formulated in order to enforce the function of
w0il and water coanseryation din the watershed area and . the
ﬂﬂﬂctiVity:of~i023§t‘ :The following measures shall be taken
for this purpeses -

(1) Afforestation: o :

{2) care and maintenance of the existing forest

Explaﬂatiqhé_

 gxpangive afforestation plan shall be formulated for the
forest area,.accq:ding__to the proposed land use., In the plan
(ormulation, measures  to . be taken shall be determined taking

gater conservatisn area -and 'soil erosion control area into
account. The following twe measures shall principally be taken:

(1) Afforesﬁatidh

Unutiligéd_=1énd and less utilized land shall be actively
afforestated. - Tree species shall be determined based on the

natural. condition such as climate and soil, and also on the
purpose of use. Planting ares and its density shall also be
determined. Tree species .recommended for planting in the
Philippines are shown in the following table.

(a);?oraVégetAtive.Rehabilitation

Common Name
Akleng parang
Cashew
Benguet pine
Yemane
. ‘Bagras :
Kaatoan bangksal
Kakawate
Ipil-ipil
Giant ipil-ipil
.. Teak -

. Duhat :
Agoho .

13. Anabiong . =~
14, Alibangbang
‘15, Narra = .

16, Binayoyo

17. Xaturai-

18. Datiles

19. Alnus .
20, Bagalunga

P = = R :
M DD R W R
. . e e v e . A

e r—

Scientific Hame

Albizzia procera
Anacardium occidentale
Pinus insularis

Gmelina arborea
Fucalyptus deglupta
Anthocephalus chinensis

Gliricida sepium
Leucsena glauca
Leucaena leucocephala
Tectona grandis

‘Syzygium cumi

Casuaring spp.
Trema orientalis

Pileostigma malsbaricum

Pterocarpus indicus
Antidesma frutescensg
Sesbania grandiflora
Muntinga calabura

Alnus spp.
Melia dubia
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(b) For Fuelwood

[

Common HName

ik i ek

Sdiéntific-ﬂameq."

ey

1. Ipil-ipil
2. Glant dpil-ipil
3. Agoho
4, Kakawate
5. Bagalunga
6. Bakawan €pp.
7. Alibangbang
8. Tamarind
9. Guavsa
10. Camachile
11. Binayuyu
12. Akleng parang
13. Raintree

Leucaena glauoa L
Leucaena leucocephala.
-Casuarina equisetifolia
‘gliricids aepium '
Melia dubia e
Rhizopora spD, Lo
Pileostigma malabaricum :
Tamarindus _indica - 0o
Psidium guasjava _
Pithecellebium ‘dulce
Antidesma ghaesembilla
Alblzia procersd: R
Samanes saman :

- s e v

o e e o ey e

Common Name'

Scientific Name

i o 000, L L ks e e

1. Pine spp. 'Pinus spp .

2. Kaatoan bangkal Anthocephalus chinensis

3. Bagras Euc#liptus deglupta

4, Balsa Ochroma pyramidale.

5. Banlag Xylopia ferrygines

6. Giant ipil-ipil Leucaens leucoceph&la

7. Yemane Gmelina arborea '

8. Alnus Alnus spp. - :

9. Auriculiformis 'ggggégﬁgggéggliggggii
10, Falcataria Albizzia falcataria

(d) For Timber :

Common Name SCientific'Namg : '

1., Pine spp. ‘Pinus gpn.

2. Mzhogany ‘Swietenia. macroghzlla

3. Molave Vitex. pazviflcra

4., Narra Pterocarpus indicua.'

5. Teak Tectona grandis - -

6. Dipterocarp spp. Dipterocarpus spp.

7. Tindalo Pahudis rhomboidea .

§. Kamagong Diospyros nhilippenensis

9, Kalantas Toona calantas,
10. Danupra Toona surine _
11. Dao Dracontomelum spp.
12. Akle Serislbizia acle
13. Raintree *Samanea saman :
Source: The Philippine Recommends for Reforestation. PCARR»

Technical Bulletin Series No.49¢, 1982, and FMB.
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(2) care and maintenancu of the existing forest.:
aforestation to- Lhe cut-over area, replanting for the open
.sLaﬂd; ‘thinning, salvage cutting of cull trees, etc. shall
pe -planned: in~:0rder to maintain the function of existing
fOI‘Eﬁt- I

Existing Studies :

Planned but tree species to be planted are unknown.

1,8.5 " Formulation of Nursery ?reparat;on Plan
In ordex to secure the number and amount of plants requtred for
the prgject, 2 nursery shall be prepared in proper scale.

e i

Explanationz

A nursery shall be prepared in order to produce plants to be
planted and to store seeds, The location and area of the nursery
gshall  be determined -based mainly on the so0il condition and
accessibility to-the site for the location and on the amount of
seedlings. for the mrea. Based on the climate condition, seedling
production plan shall be formulated.

Exisiing Studieaa'

Unknown.

3.8.5 Integrated Social Forestry Program

As a coﬁnterﬁeasure to kainpgin activities, integrated soccial
forestry program shall be applied.

——

Explanation:

Instead of removing the kaingineros from the watershed area,
they shall be involved into the reforestation activity. In line
with the. integrated furestry program, they shall be taken part in
the prcgrama .

Elhnlng &tudias.

Unknown.
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3.8.6 Countermeasure to Forest Fire and Illegal Extraction of
Forest Products

In order to maintain the function of forest as water resource,
conservation and soil erosion c¢ontrol, the protection pla,
againgt forest fire and illegat extraction of forest productg
gshall be. formulated., The following measure shall he taken into
accounti

(1) Selection of fire resistance tree speclea for afforestatum
(2) Establishment of fire break and forest road
(3) Organizing patrol team and fire-fighters

Explaunation:

(1) Fire resistance tree specles shall be. selected for
afforestation in order to minimize the fire damage Whﬁnit
occurred. . _

(2) Forest road shall be proposed as a combinéd'use with firs
break along the catchment boundary and mountain ridges. The
proposed forest road shall be 10 to 20 meters in width

{3) 1In order to prevent fire occurrence andrillegal_cuttingof
forest trees, and to minimize the loss or damage, the

organization of patrol team and fire-fighters shall be
proposed. . _

Existing Studies:

Unknown.

3.9 Construction Plan and Implementation Schedule

3.9.1 Comstruction Plan and Comstruction Period

Considering scale of construction, meteo- hydrological ‘condition
and site conditions, the  appropriate construction plss
including monitoring system shall be fexmulated ~and ~ the
construction periocd bhe determined. '

et T

Explanation:

In the feasibility ~study report, . the - consideration B“d
studies on construction plan and period for the dam:and watel
utilization facilities shall be incorporated. - The work proceduﬂ
for formulation of construction plan and schedule is -as follows!

(1) Dbetermination of workable days based"-oﬁ -the.dalw
ralnfall data : o e e
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(2) 'Determinatian of vOnstruction system (by contractor or
. -'by force account)

(3)-59tim3ti°“'0f LBquired“work volume categorizing into
- earth work, concrete work, and required man-power and
: conatruction material _

(4 netermination of construction method (by machine or by
-~ maRn-power), considering construction scale and work
volumg-. :

(5) Determination of type and number of constructien
' machine based on abillty of machine and work volume

(6) 'Detezmination of constructicu period, consldering
' sequence ot conatruction especially diversion works

Monitoring system during construction shall also be examined
in order to inform the progress of construction and problems
encountersd to TWG SWIM through the implementing agency.

According.to*the past study results and construction of the
pﬂUGCtS,- the appropriate construction period for the project
including dam =and water utilization fac111t1es, in terms of dam
hmght, is asg- follows. :

- — m——— —

_Bam'ﬁeightﬁ : Construction Period
Hl< 15 m : 6 months to 1 year
H > 15 m- "1l to 2 years

Existiﬁg' Studiess

Item - . DPWH NIA BSWM

Gmmtfuctibn Period 2.5 - 3 yesars 3 years 4 - & months

B |
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3.9.2 Implementation Schedule .
Considering pre-construction and main :constructibh Pﬂriod
appropriate implementation schedule shall be’ fcrmulamm
including the fund requirement and the proposed organization
faor project implementation. . Lo :

N %;m%
frxplanation:

The implamentation .schedule shall be formulated 'lncludhm
schedule for pre-construction work -and ‘main construction work,
fund requirement and proposed. organization for prohpt
implementation. The following studieg shall be incorporatedin
the report: . o . B

(1) Implementation schedule shall be'prepared conaideﬂmg
the following periods and sequence* - S

- Period of fund arrangement for’ praject implemennuim

- Period of detailed design work includlng ite- contrmn
administration

- Pegriod of prepsaratory work of construction suchas
land acguisition and construction of site office

- Period of main construction work -inciuding its
contract sdministration :

{2y Annual fund requirement for project.  imp1emenuniw
shall be shown based on the implementation schedule

{3) Organization for project implementation -ghall be
explained including the followings: - :

- Orgenization chart including required number of staff

- Responsibility of &executing agency and other
cooperating agencies ' :
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31@ cost Eatimate

conatruction Post Estimate

e

3,10+ 1

o’

s

(mnﬂtruction cnata -for dam - and water utilization facilities
shall be estimatgd including the following costs:
(1) Dirpct Coat
{a) tost for preparahory works :
(b} Construction cost of dam, water utilization facilities
. and. watershed management
(¢). Contractor’s tax
(2) Indirect Cost. . :
(d) ‘Land- arqulsition nnd compensation cost
‘(e) ‘Genmeral administration cost
(£) Cost for engineering services
(g)  Physical contingency
(h)y  Price continpency

e
E:planatipn;

The_cost estimates of the SWIM projects have been made in
different way by each agency. The cost estimate shall be made,
based on the lccal_competitive bidding, in the following manner:

(1) Direct Cost

The direct cost. shall be in prinCLple estlmated based on the
bill  of - quantity_ and complex unit price including
con:ractor’s'profit, overhead and tax.

{a) -Cost for prephxatory works
Prepargtory works shall include:

- Mobilization and demobilization
- Construction of camp

- Construction of access road

- Temporary works

- Caze of river and others

Cost for preparatory works shall be estimated at 101 of the
lcanstruction cost of dam and other water utilization
afacilities ) S

{b) COﬂStructiOn'cOst of dam and water utilization facilities

(1) Dam: construction cost shall be estimated based on the
"'bill of ‘quantity and complex unit price, categorizing
rinte the fellowxng items

3~'Dam body (excavatlon(m Y, embankment(m3))
- = Pam foundation (lump sum)
- w-8pillway (excavation(m”}, concrete(m }) )
- Outlet works (exc&vat:on(m ), concrete(m”))
- Méchanical work (gate(no.}, valve(no.), pipe(ton))
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{c)

(2)

(d)

(ii) Irrigation: construction cost shall. ‘be estimated baseq
on the bill of quantity and complex unit price
catagori?jng into the following items: : , '

- Civil work for canal (excavationfm ):_embankmentwﬁ”

- Civil work for  structures {e&rth' woﬂqm)
concrete(m=)) i

- Mechanical work (gate{ton))

Unit c¢onstruction cost per_-héctare (abﬁut Sl? 000 1,
25,000/ha which is applied for <communal irrigathn
projiect by NIA may be used for estimation.‘.

(iii) Minik- hydropowez. constructlon cost shall be esthmtw

based on the bill of quantity and complex unit price,
categoriz;ng into the following itemss-;r

~ Givil works (excavation(m ), concretﬁ(m })
- Genevating and electrical equipment (lump sum)
- Transmission line (km) . ‘

(iv) Water supply: construction ‘cost shall be estimated
based on the bill of quantity and complex unit price,
categorizing into the following items: :

- Civil works (excavatlon(m Y, concrete(mg)) 
- Water conveyance pipe {ton)
- Purification plant (1ump gum)

{v) Watershed managament: construction 'cost: ahall be
estimated showing breakdown costs of labors, materials
trangportation, etc., categorizing. into the £following
items: : '

- Construction of check dam

~ Hillside works including engineering and vegetative
works ' ' .

- Afforestation works

- Preparation of nursery

Contractor’'s tax

The contractor’s tax shall .be estimaied based on- ‘the direct
cost. The tax shall be tentatively estimated at- the rate of
$ 7 of the direct cost.

Indirect Cost

Land acquisition and compensation cost shall be estimated
based on the prevailing actual land costs and compensation
cogts to be investigated.

General administration cost to be spent by the Govermwﬂt

during construction-. shall be. estimated at 32 of the- total
direct cost. . . .
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cost. . fﬂr engineering services shall be estimated at the

(£) f110w1ﬂ8 rate of the total direct construction cost:
'For feaaibility study _ : 3 7
For detailed deslgn : 6 1
For construction supervision $ 10
(8) physical C““tingenCY shall be estimated at the following
rate of the total cost of items (a) to (f):
At pzeafeasibtlity stage' : 20 2
At feasibility stage - : 15 71
At detailnd design stage : 10 %

(h) price contangency shall be estimated at the rate of 7z!yea:
for -local currency portion and 3I/year for foreign currency
portion of items (&) to. (g), based on the construction
schedule . .

3Jﬁ§2 Estlmatxnn of Operation and Maintemance, and Replacemeni
Cost.

The follawing cogte relating to operation and maintepnance of
the project shail be estimated:
(1) Annual operation and maintenance costs of dam and water
utilizatiom facilities :
(2) Beplacement costs for ‘mechanical and electrical equipment
such as gates, generating power plaant, etc.

Explanationé
For ‘properly  evaluating the project, operation and

maintenance, -and vreplacement costs shall be estimated in the
following manner: ' :

{1) Annual_.operaticn and maintenance costs of dam and water
utilization facilities shall be estimated as follows:

{a) :Bam:'O.Sf of tot&l'conétruction cost of dam
(b) Water wutilization facilities: 2.5% of total
conbtrﬁction cost of facilities

z) Replacement costs for mechanical and electrical equipment
shall be  same .as the estimated costs for dinitial

installation. 'Useful life is as follows:

A\

(3) Mechan;cal equipment 25 years
(b) Electrical equipment: 25 years
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Existing Studies:!

RSP T T PR P ERREPRETELRELTEE EAS LA S G

I. Constroction Cost Estimales
1. Copdition of Cost Estimabes

2. Birect Cost
(1) Preparatory Works

{2} Civil ¥orks
- Dsm and sppurtensnt

]

Trrigalion

~ Power

Yaterghed
- Yater Supply

{3) Hechanical Vorks
- Pover Plant

- Gate, pipe, etc,

1, Indirect Cost
{1} tand Acquisitien
{2] Engineering Service (B/S}

{1} Governaenial Adai.
{4} Contingencies
- Physical

- Price
{5} Others

11. 04K Cost and Replacemeat Cost

Costs are divided inte two
parts; (i} contract costs
and {ii] governaent works

¥obilization and demobilira-

tion, cledr and grub, teape-
rary works, access road,
care of river, right of way

Bar eebankaent, dam founda-
tion, outlet works, spiil-
vey and bra&ges '
Considered in two prOJecte
only.

Pover house, tailrace and
bypass structure, excavation
Not Plapned

Kain line and ditribution
line. '

Kini-hydro plant, subststion,
battery charger, awitch-
boerds, electrical systenss,
Penctock, valves, pipes

fot eentioned.
{Total cost ¢ contlngenc1es}
§10%

Considered in seversl projecishot sentioned. -

{Total cost) % 10%

Wol aentioned
fax, overhead and profit,

0K cost on}y.,

“a}1 works are done by
contract base, .

Right_ﬂf-aaé, daaageé,:v'
“sccess road, cleating. reser-.

voir, service facilities,
and aobilization.

Dan Eabanhlent, Dag Fuunda-

't1on, Splliway, ﬁutlet ¥orks:

Consldered at evaluatlen by
NIA evalusbion division

Not Planned:

Hot Planned.

Turbine-generator, Auxillary
Switchyard equipaent, ete. -

Penstock, tailrace, valve,
ste, ' :

" Mot aentioned.

(Total Cost) # [10% - 20%)

(Total Cost] & (10% - 15%}

Hot aentioned.

Cona:dered at evalustlon by
NEA

;All works Ate doneby
- gonbract bnse.

'_Catp, accesy mad,nwu1¥
‘gation and” desodiliani, §
-_ciear and gruh :

Dax eahaninent,exu*uwﬁ

"Hot planned.,
'Conaadexed hutnotbmh:;

- down,
¥ot- planned,

;:Hn; plgnned. :

_watershed developaent] 4

. Hotllentie1sd.

watershed developsest} !4
Mot weationed, -

e aanal
............
: “a ;
[
Yy

spilluag and outlet viry 3

Considered andbrﬁenhij

Not planned.

Kot mentioned,

{{Direct: cost - cost o §

contingencies) ¢ 0

(Dtrect ‘cost - cost for §

Rdt ;eﬁtianed.'

.....-.---“‘ 3

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

Dan cost/Babankaent voluaeiUSilsS}
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Pfejéﬁt_ﬁvﬁlu&tion

yiidgiﬁcﬁnﬁmic5Svaluatinn

ugma-écﬁnﬂmi¢.¢°abﬁ and benefite, economic evaluation shall be
mwe_bthalculating_the following economic indices:

(1) Ecomomlc Internal Rate of Return; KIRR

(gyheneﬁitaGost Ragio; B/C

(3) Net Present Valune; NPV

et
e T

g;planaﬁiontj.

The ;éﬁonomic :evél#ation shall bé made in terms of the
following economic indices:

(1) Economic-Intéfnalﬁﬁaté_df'Return;'EIRR
EIRR sha1l be caiculg;ed by the following procedure:

{s)  Calculation of economic costs including construction
cost and O&M and replacement costs shall be made as;

- Reducing transfer payment such as land acquisition
cost, tax snd price contingency )

- Multiplying  conversion factor (estimated by World
-Bank ‘or NEDA) by the financial <costs of direct
construction costs as follows:
for foreign cost 1.2

- for. common labor cost : 0.6

"~ for other local costs : 1.0

(bf' Qalﬁﬁiétioh :of.'économic benefits dérived from each
. 'development gector explained in Sections 3.2.3, 3.3.4,
3.4.1 and 3.5.1 shall be made.

{c). Preparation of cost-benefit flow for 25 years from the

commencement of the construction, considering the

¢onstruction ‘schedule and build-up period for full
.development of the project.

(d) Discount rate for equaling the present values of cost
-and. benefit is EIRR.

(2) BenefithOSt'Ratio; B/C

The-éame éfocédqre éﬁall Be teken in the items (a) to (c)
for calculation of EIRR. Then;

fé)-:The  present - values of cost and benefit shall be
‘calculated at the discount rate of 15Z.

{b,"RétiQ of-ﬁhe present value of benefit to the present
"7 walue of benefit is B/C. '
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{3

NPV is the

Existing Studies:

Net Present Value;

surplus
from the present value O

NPV

of reducing the present valug-of,coﬂ
f benefit discounted at:rate=bf.1“

mmmamemeseeR - - - - R R e L T T

mmmmm “vmea- R L L L X g

P .
Mreaa,

i MmmeScmamsdssROURCEANNAARARANELUREUA AR R LA RNy
....................................................................

[TENS WIT
1. Irrigation Berefit
- Bstinate Kethod
{1) Unit benefit
(service ares basis) 54 /ha

{2) Unit benefit
{storage vater volune basis] US4/nl
{3) Unit benefit
{enbanknent volume basis)  US§/al
2. Kini-hydropower Benefit
- Bstimate Hethod

{1] Investaent Cost

{power plant} Beg /iy

{2) Annual Cost
{i] Fuel Consuaption Rate it fi¥h
(ii) Fuel Cost s/l

3. Watershed Developrenl/Hznagement
Benefit
- Source of Benefit

i Unit berefit

{service ares hasis) Ut/ ha

{, ¥ater Supply
- Bstimate Nethod

(i) Unit Benefik

(water demand volune basis]
{2] Unit Benefit

[enbankaent volune basis)

US$ fud
U54/ad

5, Inland Fishery Benefit
{1} Unit Benefit
{reservoir area basis)
{2) Unit Benefit
{eabankeent velune basis]

03§/ ha

#84/n3

.........................................
------------------------------------------
..................................

lacreaental benefit
between with and with-
oul project conditions
ave: 1,497 (434 - 6,402}
ave: 0.35 (0.04 - 1.62)
ave; 2,03 {0.49 - 9,06)
alternative diesel

piant cost,

aver 972 (427 - 1,723)

ave: 0,34 {0,26 - 0.44)
ave: 0.41 {0.24 - 0.53)

an alternativé deep well

ave: 2.7 {0.2 - 5.2}

ave: 3.4 (0.5 - §.3)

ave: 17,880 (383 - 30,537

Reaarks: A1l valwes shown are adjusted based on the exchange rate
between Philippine pesos and VS dollars.
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{ncrénentailhenefit;}
between with and with-
out project conditions
ave: 1,108 (480 - 1,311
ave: 0,28 {8:10 ~ 0,73}
ave: 3.7 (11 - 10.9)

alternative diesel
plant cosﬁ.

ave: 188 (131 - 830)

not presented:' _ -
_ave:'ﬁ.iﬁ {8,351 - 0.37)

- bebveen with snd vigp. -

avel 098 (001 - 104

i:ﬁits sedfor aninal
production”

o p
“aves 1,123 {45 - 6,80}

"1:_#V¢: 1n i53% .1{ﬁﬂl;

aver 0,62 (0,01 - 186

Eﬁcféiéntalibeﬂeiil
out prjject conditions
aver 1,405 118 - g 90

ave: LT {0004 - 133y




5112 Financinl Analysis

fsa— _ _ _
pinancial - nnalyﬂis shnll be nade through the studies on the
fallowiﬂg items.. T
y Fagm budget analysia of heneficiaries
(2}capacity To. - pAy fqr investment cost and operation and
aintenance casta

o

grplaﬂatiﬁns .
The - Einancial 9va1uation shall be made as follows:
(1) Farm budget_analysis of beneficiaries

parm budget analysis shall be made to examine net increase
of earninges of beneficiary by the project on financial
basis. - The -analysis for beneficiary by irrigation
devalopment shall be done based on the following procedurea

{a} Determination of typical farm holding size and family
size

(b) Esﬁimation.cf-net.revenue of typical ferm family on
~without-project condition by reducing production cost
and living cost from gross benefit

{cy Estimation of net revenue of typical farm family on
with-project condition

{4} Estimation:of-net'increase of earnings

(2) Capacity te pay for investment cost and operation and
maintenance costs

Capacity- to ‘pay shall be examined whether beneficiary has
enough capacity to repayment of investment cost or payment
of O&kM cost, or not. The analysis shall be made based on
the following conditions

{2) Investment cost for dam and appurtenant structures will
" not be returned by beneficiaries.

{b) Inveétment cost for water utilization facllities other
“than mini-hydropower development will be amortized by
beneficiarias.'

{c) -G&M cost fﬂr dam%and'ﬁater utilizaetion facilities other
then  mini-hydropower development will be paid by
beneficiaries :

(d) 4s for mini hydropower development, the facility will

: be. turned-over to local electrical cooperatlve. The
~cooperative will repay all ‘investment cost for mini-
“hydropower facilitiles. .
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gased on the above conditions, . in. . -case "of' ifrigamn
beneficiaries, the capacity to pay for: inveatment Cont gy
O&M cost shall De gxamined considering amortimuim

schedule, O&M cost and net increase of earnings.f o

In case of mini-hydropower evelGPWERtr_ithﬁ*-repawmﬁt
schedule shall be prepared. S ]

Existing Studies:

Unknown

3.11.3 Socio-economic Impacts

The socio-economic impacts of the project shall be examined,

.

Explanation:

The socio-economic impacts of the project Sha}l be examined
on the following items: . '

(1) Effect to mitigation of flood damage
Since it is difficult to quantify“diréct benef it fdrrfhmd
control, effect to mitigation of flood damage. shall be

discussed showing & peak cut of the design flood dischsrge
through flood routing analysis.

(2) Number of beneficiaries
Number of beneficiaries by the project shall bejestimatédby
development sector such as drrigation, mini.hydropower and
inland fishery. : : '

(3) Increase of empleyment opportunities

Employment opportunities ghall be estimated as. number of
labors to be employed during construction and OkM stage.

{4y Pepce mnd order

Contribution of the project to peace. ahd  Srdef ghall De
discussed. g . ERREAE

(5) Others

In addition to the above §0Ciop~ economic' imp&ctﬁn the
following indirect benefits will be conceived from watmwh”
management development: : o

(s8) Protection of scil erosion
(b)) Water-resource conservation
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‘oY Production’ of timber .
() .Incf.f_ease of employment opportunities

gxlsting Studies:

Unknown'
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4 GUIDELINE FOR DESILGN OF MAJOR STRUGIURES;
(Dam and Its Appurtenant Structuras)

4.1 Basic Consideration in Design | |
pam shall be designed so as to Fulfill neééssafy:dgn'fqnétim”
and safety, being equipped with economically acceptabdl,

facilities in harmony with its envirunmehtf

————

Explanation:

fhe basic principles in dam design are te:ensure_envisa&m
dam functions including storage of water, control of river water,
intake of water and other requirements for safe and effiqient:ﬁm

operation and management.

Tn addition, safety of dam body, appurtenant facilitdes,
vreservoir and natural ground around the vreservoir  should be
ensured during and after completion of constructiony '

pam shall be constructed in conformity with the natural and
social environments in the surrounding area and the eavironmental
impacts of dam construction shall carefully be studled to prevent
adverse effects, Furthermore, both construction and O & M costs

should be economized as much as possible.

4.2 Main Features of Dam and Reservoir

4.2.1 Feature of Reservoir

Peature of reservoir which is main factor for determining dan
height shall be in principle composed of the following
capacitles: - : S -

(1) Insctive or dead storage capacity

(2) Active storage capacity

{3) Surcharge volume

(4) Total storage capacity

Explanation:

(1) Inactive or dead storage capacity
Inactive or dead storage capacity is declded b&?#&ding the
storage volume for inland fishery, stc., if required, to the

estimated sediment volume,

(2) Active storage capacity

Active storage capacity means the required sgtorage volume
determined by water balance study. . :
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(3) surcharge vulume
'surcharge volume -ie calculated through flood routing

analysis against inflow deﬂign flood and shall be kept above
full water level,

(4 Totﬂl storage capacity
Total storage capacity 4is the total storage  volume of

inactive or dead storage capacity and active storage
capacity. o

¢ DAM SREST ELEVATION

_ o ' FREE BOARD
o . MAXIMUN WATER QUATACE ELZVATION @—-’

g WORWEL WATER SUATACE KL EVATIONE SURCHARGE VOLUME —~, T /
v x_

- Peanmve trammg — L
| DEAD WATER SURFACE ELEVATION SANS

A waetive on baap i?o'!ua—g

" RATURAL
HROUND SURPACE

Existing Btudies:

- vt vy e ey .y —

o Inactive or Dead Storage Capacity (MCM)
Agency £ - Total

0.1-0.5 0.5-1 1-5 S§-1i0 >10 Unknown
_ DPWH 16 . 6. 2 2 0 1 27
NIA - 27 44 9 5 0 0 85
BSWM. - 144 0. 0 0. 0 1 145
Total = 187 50 - 11 7 0 2 257

A — H - — — ——— e

Active Storage Capacity (MCHM)

Agency ———- e ~ Total
S (T ¢ 1'—-5 . 5-10 10-50 >50 Unknown
CDPWHC . 15 3 1 1 0 1 27
CNIA - . 28 439 5 0 0 85
BSWM - 143 . 1 0 0 0 1 145
Total - 186 53 10 5 0 2 257
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$.2.2

e e .

[ T -

Apency T e Tota)
& ’ 0-1 1-3 .10 10-50 >50 UnanWn

DPWH 15 9 i 1 0 'f;ﬁ' EY
NTA 27 42 io 6 0 .g_. a5
BSWM 143 1 0 0 0 1 145
Total 185 52 11 7 0 2 257

it i s O
i At At i e e i S S o e . A ., SRS T Bt v —

Feature of dam

Feature of dam shall be formed with the followings-'

(1)
(2)
{3)
(4)
(3)
{6)
(7}
(8)

Design flood discharge and maximum water surface elevation
Normal water surface elevation or’ "high water level-

Dead water surface elevation or low water level

Freehoard :

Pam crest elevation

Pam height

Extra banking

Width of dam crest

Rxplanastion:

(1)

(2}

(3)

Design flood d1scharge and maximum water suzface elevaﬁnn
{MWSE) : :

The design flood discharge should be determined on the basis
of meteo-hydrological investigations and - analysis. . - The
maximum water surface elevation is defined as the maximup
reservoir water level when the design flood discharge occcurs
at the normal water surface elevation in the reservolr,

The magnitude of design flood discharge is as follows (refer
to Item 3.1.2 of Guideline for Project Planning): '

In case of dam height, H<15m; st least 25-?earff16qd
In case of dam height, H»15m; at least 100-year flood

Normal surface water elevation (NSWE) or high water level
(HWL)

The normal surface water elevation or high water level shall
be maximum level of water stored by the dam for the purpwe
of the project.

bead water surface elevation (DUSE) or'low-watérrlefel'fbwm

The dead water surface elevatlon shall correspond to the
water level for inactive or dead storage. '
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{8)

preeboard

Freeboard which is one of the elements for deciding the dam

L erast eleyation shall be determined by the following

equation:
I case of dam height H < 15 m;
o case of dam helght, H > 15 m;
U Hg 2 hy +1.0
whete,-'
.Hf"x_ Héight'of freebo&rd {m)
hy ¢ Wind wave height on reservoir surface (m)
. _ (example: hw = 0.03%x FxV + 0.763-0.271xF f‘*)
¥ f  Fetch of reservoir (km)

vV oo Maximum observed wind v91001ty {km/hr)

In 'additian, it shall be confifmed that the inflow peak

discharges of 50-year flood in case of H < 15 m and 200

year=flood  in case of H > 15 m: shall be released safely
within the freeboard. 1f the height of freeboard is not
enough  to fulfill these requirement, the following two
alternatives shall be examined as countermeasure:

() Increasing height of freeboard
(b) Widening Crest of spillway

Dam crest elevatlon

'Dam--crést elevation shall be decided by the following

equation:
Dam cfest elevation {DEL) = MWSE + Hg + (pavement thickness)

Dam crest - should be protected against damages caused by
drying, shrinkage, fissuring and other erosion. The minimum

thickness of protection pavement is recommended at 20 cm.

Dam height

Dam height is regdrded as the maximum difference height

‘between the dam crest elevation and the top of the dam

foundation after stripplng, not considering the excavation
depth of core. trench.

'Ehickness Qf strlpplng varies 'with subsurface condition of

the ‘proposed ~dam site. Generally the thickness to be
stripped is 20 cm to 50 cm.
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| LengtH or OAM. GRERT

DAM_ SHEST

"CORE TRENCH .

(7y Extra banking

Extra banking shall be considered against settlement of qay
embankment. Thickness of extra banking shall be estimated
at 1 to 2 % of dam beight (except for weak foundatlon), 1
case of  weak foundation, extra banking shall be decided
through the settlement study. ' : Lo

(8) Width of dam crest

The width of dam crest shall be determined considering the
minimum required width for construction and utilization as
road after comnstruction, etc. The recommended width 1s ag

follows:

W > 0.2xH + 3.0

where,
W ¢ width of dam crest {m)
H : dam height {m)

Existing Studies:

Freeboard 1is calculated by the following fbrmulahfin “the
existing desligns: : o

Fb=H +HS
Hy = 1.5xH,,

Hy = 0,032x A/FXV + 0.763 - 0.271xF1/4
Hg = (2 to 51) of Hy '

where, . : S
Fy, ¢ freeboard (m) Hy : wave run-up (m)
H, : design wave height (m) P : reservoir fetch (ka)
V. : wind velocity (kmfhr) Hy : embankment

Hy + dam height (m) : settlement (m)

The relation between dam height and.-freebgardu,ht the
existing designs is shown in Fig.E.4.1. ' : o '
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The embankment gsettlemaent 1s de

et e A ot i e st et e e

ﬁafmiﬁed as follows:

.._.—...—._.........-...-u..u—m_...-m.—.;.-..ﬁ..—.__u.‘.._u_\-uu....

e

s ——.

Embankment
settlement

stﬂ.ﬂzﬂd Hsgo‘ﬁiﬁd--”:st(zmto_sk)hd ——
(Hg<30m)} S o
HS”U'OZde
(Hd§30m)

Note; Hg:

The width
as follows:

DPWH : W
NIA : ¥
BSWM ¢ W
where, ¥

H

embankment settlement, Hg:

-dam]héight. 

T ot g
. [t T,

of dam crest is determined in the eXistinB'dEsimm

= 0.5x(5/3x{H+3.60%/3.3)
= (H/5410)+0.33
= SISx{ﬁ

width of dam crest {(m)
dam height {(m)

The relation between width of dam crest and dam”heigﬂtin

the

existing designs
crest in the existing designs
width as follows:

is shown in Fig.E.4.2.

. The widths of dan
are compared with the recommended

AU Rt i S e S et

Dam Height Recommended DPWH NIA . BSWH
10 5.0 5.01 4.0 5.3
20 7.0 7.11 6.7 7.5
30 8.0 8.65 5.3 9.1
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4.3 Dam Foundation

£.3.1 Required Conditions of Dam Fouqdatiop_

pam foundation shall possess necessary water tightness apq
strength, and be sufficiently safe against elidigg failure o

seepage failure.

e ——

Explanation:

(1) Weak foundation

(a) A sufficlent safety factor should be considered i,
design against sliding failure of the fO“#dBtion when g
dam is constructed on weak foundation such as saturated
clay, silt and loose sand. ' C :

{b) Classification of weak foundatidn

- Dam helght, H > 15 m: N-value < 20
. Dam height, H < 15 m: N-value < 4 =~ ;very weak
- "N-valué = 4-10 ;weak
N-Value =

10-20 j;medium
{2y Pervious foundation

(a) Reduction of seepage within tolerable 1limits and
countermeasures for pore water pressure induced by
seepage are INGCESEHRIY. o S :

(b) Classification of pervious foundation

Coefficient of permeability is in the order of 107
cm/sec as following foundation: :

- Porous rock foundation

- Cracky rock foundation

- BSand and gravel foundation

4.3.2 Foundation Treatment

Foundation treatment measure shall be studied onstheﬁfolloﬂhw
itemsa: ' ' ' -
(1) EReduction of seepage
(2) Bearing on dam stability
(3) Reduction of piping

Explanation:
(1) Foundation treatment measure is an important facﬁdr;relatﬂm

to dam construction cost of - SWIM projecta., - ~Foundatiof
treatment measure shall be studied in the femsibility study.
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{2)

(%)

{3)

stgndard on deaign for tolerabla limit seepage

Allow&blﬁ daily geepage is commonly limited to about less
than 0.057 of total reservoir capacity from the viewpoint of

'_storage efficiency of the reservoir,

'Stability analysis against piping 4s done  using the

following equations;
. ¢ritical hydraulic gradient equation
- Justin s equation

Hethod of reduction of seepager
(a) For soil foundation;

Measures’ for reduction of seepage within tolerable
Climits malnly ‘depend on the geological structure of the
foundation. Conventional methods adopted for the
various types. of permeable foundation are as follows:
- . cut-off trench works
- impervious blanket
- wide core, etc.

{b) For rbtk-fouhdation;.

'Grouting method for j01nts. cracke and faults is useful
generally.

Measures for reductlon of piping
{a) Filter and draina

Protection works, such as filter and drains shall be
provided for the safety against piping.

(b) Contact cisy'works

Contact clay works using clay material grouped in CH
shall be provided on the contact portion betwegen core
.trench and vock base or concrete face for the safety
"against piping.

FILLTER

CONTACT CLAY™
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5.4 Design of Dam Embankment

.45.1 General

Fill dam shall possess necesgary water tightneas:&nd—strengmh
and be sufficiently safe against sliding Ffallure or seepage
failure. : : T o

Explanation:

Fill dam has the advantage in utilization. of almost all
kinds of materials in the vicinity of the dam site.: Tt shall be
planned to use excavated materials from splillway, .dam foundation,
outlet works and borrow materials in the reservolir atea, in order
to minimize construction cost and increase reservolr capacity.

§.4,2 Zoning of Embankment

Zorning for fill dam shall be detéfminé& .considering
characteristics of embankmeunt materials available at the site.

Explanation:

In order to determine =zoning plan, Qharactetistics of
embankment materi{als available at the site shall be grasped. The
zoning shall Dbe done so as to avoid ~sudden - change of
characteristics of materials. ~ In  case of sudden  changé,
transition zone such as filter shall be placed between of both
zones. ' : '
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:.~-Fm5%' : "womuxtacowme i RANDOM "/ cqnsv RANDGHM
Easé 1 Genﬁrai Core {Rockfill) Type - ' Caze 11 : Central Core (Earthfiil} Type

IONING PATTERN

Case IIi_:'Inc1ined Core Type

- 4,.4,3  Design of Core Zome

Core zone shall possess necessary water tightness and necéssary
width. S

Explaﬂﬁtinni

{1}y Width aﬁd permeabi1it§ of core zone

Factors {in determining the width of the core =zone are as

follows:

(a) rPérmeability'édefficient of the core zone
(b)  Physicel and soil mechanical interrelationships with
- the adjacent zones :

“(c)  Preseénce of filterx
-(d):-Minimum width for compaction

Genéfalif, perméahility coefficient of the core materials
‘shall be less than the order of 10°7 cmfsec. In order to

ensure ‘the stability of dam, it is recommended that the core

 width is at 30 to 50% of the water depth.

(2}

Contact ﬁcfiidh-df_core zone. and bed rock

Contact clay shall be placed at' the contact portion of core

-zong and . bed rock or concrete face considering the following
“function: - - ' '

(&}  Adherence of the core zone to bed rock or concrete face

(b)  Countermeasure for piping
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(¢) Absorption of shearing and deformation causeq by

settlement at both abutments

' s 11 be wet-side OH
The materials of contact clay shall & Wel-8d CH o1,
The contact clay shall be placed with the thickness of 20 ¢q
on the base of cut-off and the width of 40 e on . boyy

abutment sides.
The filter shall be provided at the dcwnéﬁreém’gige of cut.
of f as shown below. : :

| § OF SPILLWAY
$ oF coNpuIT R

FILLTER

CONTACT CLAY

4. 4.4 Design of Random Zone

Random zone shall possess necessary shearing ét?ength and
density 'im order to support core zome and to ensure Lthe
stability of embankment. ' a -

PRSI

Explanation:

Soft rock, weathered rock and gravelly -soils, etc. 818
preferable for random zone. Soft tocks such as midstone, sand
stone and shale are easily slaked. 1In case of use of such soft
rocks, they shall be crashed or well weathered. . e

If the same machinery as that used fér bate;zOnefcan-M

adopted, it 1s recommendable even for a low dam to be of zoned -
type with random zone, o R
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.45 pesign of Rock Zone .
" pock aﬁnﬁ_ﬂhﬁll be:placed outside of transition oxr random =zone.

E,planat'i.ﬂni |
Rock zone can be adopted only under the following condition:

(a) Excavated material is availlable from dam foundation and
-, - appurtenant structuras

(b) Quarry is available at low cost from the reservoir ares
. or nearby quarry sits.

4.4.6 Filter and Draim
pilter and drain shall be provided to prevent piping.or beiling
and to drain seepage flow safely.

Explanation:
{1)  Homogeneous type dam

Drains -axe installed to prevent the downstream slope of dam
from 5pring water,.  In case that dam height is around 15 m,
a toe draln or horizontal drain is installed. - In case of
dam height of around 25 m, horizontal draims covering the
entire downstream base of dam are placed and vertical drains
are provided near the center of the dam body. In the case
that dam height is over 25 m, they serve for rapidly
lowering the seepage line and dissipating the pore pressure
during the construction.

{2) - 2one type.d&m-

Vesticai drains or £i1ter shall be provided outside of core
_zoneé. ‘or -at -zone boundaries wherve characteristics of
materials in adjoining both zones are lavgely different.

Fristing Studiess

DPWH/NIA + Pilter materials are planned through gradation
' . control of materisls, considering the results of
grain ~size analysis for impervious and pervious

‘ZONes .

BWM : . . There is no filter zone, because BSWM plans only
" homogeneous earthfill type dam. Toe drain is adopted
after gradation control of materials.
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4.4.7 FEmbankment Slopes and Berms

Embankment slopes and location of'befms ahallfbe=deternihéd,“

maximize the stability of dam and minimize the ﬁam'aéctign‘

Explanation:

{1}

(2)

Embankment slope

In case of dam height, H < 15 m;

(a)
In the feasibility stage. in casefbf's;able fqﬁndatigm
embankment slopes can be determined from the following
reference without conducting stabllity analysis:
Material Homogeneous Zone Type-1  _‘20hé.Typ&Q
Core Zone us ] _ Us . DS o 'qs,jf_. DS§
GC, &M 1:3.0 1:2.0 172.5 12220 7 13240 1idio
s¢, SM 1:3.0 1:2.0 1:2.5 1:2.0¢ 1:2.0 1:2.0
CL, ML 1:3.5 1:2.5 1:3.0° 1:2.5 1}2.0 1:2.0
CH, MH 1:4.0 1:2.5 1:3.5 1:2,5 L:2.0 1:2.0
Note;U$ : upstream slope
DS : downstream slope
Zone Type-1 : wide core type
‘zone Type-2 : narrow core type S Lo g
Material of random zone and other zone: GW, GP, 8W, §P
Reference ; "Design of Small Dam", USBR -~ L
(b) 1In case of dam height, H > 15 m
Embankment slopes shall be determined from the results
of the stability analysis for dam embankment and
foundation. . : R
Berm

As for the downstream slope, berms of -about 1.0  ¥ 2‘0 m
width shall be usually constructed at an interval of 7 to 10
m in  height for collecting rain water and maintaining the

dam.
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4 h

8 protevtiOﬂ'Wnrka'fux Embankment

_,..—«""""“m-

mmaukment shall be prﬁtevted against the erosion by waves and

:ainfall,_etc,_“
M-ﬂw—* =

E;planation.

(1}

(2}

Upstream slope prctection

Protect101 works include dumped riprap, hand- placed riprap,
concrete block. Riprap protect;on is recommended.

jDownsLLeam slcpe protect;on

protection works include sodding, striped sodding, and

natural grassing, and: hand-placed riprap, etc.

Stgbility Anai§3i9_

hed

4.5.1 Study Case of Sliding Fsilure

pam boedy and foundation.'lnciudang contact plane .bctween
ephankment and foundatiun shall have enough resistance against
sllding

Explnnation-'

{1}

study case and condition .

o  Hatéf'1e?él in Design seismic
Case resérvolr . -factoxr (%)} Safety factor
1. Empty (after 0 Fs > 1.5
~ 0 construction}) : 50 Fs > 1.2
2. - Normal full 0 Fs > 1.5
_water level 100 Fs > 1.2
A _Rapid drawdown, 0 Fs > 1.5
o lowest water level 50 Fs > 1.2
(33  085911:5 Pore pressure during the construction
TR 0 emains. Stress indication is total stress.
(b)r Caéé'é: Séepage_flows in steady condition at normal
i L " full water level. Stress indication is

 effective stress.
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(2)

{c) Gase 3: Water level suddenly drops_i-f_rum__norﬁal._hui
water level to . lowest Watex'level; a“¢ PMe
pressure remains""*Stxﬁgsﬂ'i“dicﬁtions,is
effective stress. - N T R

Stability analysis o
The "$lip Circle Method* is one of the stabllity analysis g,
determine the safety factor represented by the ratio of g,
sum of sliding moment to the sum of resistance moment. 1y,
calculation is executed in relation to the cen;er~df.sup
circle for each slice. : CE

() For total stress analysis; using parameters (c:é) for
case 1: S '

s{cxl + (N-Ne)tang}

Fs = S

S{T+Te)

(b) For effective stress analysis; using parameters (c’, ¢’
for case 1, 2 and 3: o :

s{c’xl +(N-U-Ne)tand'}

Fs =
F (T+Te)
where,
Fs : Safety factor : AR ' :
c,c’ Cohesion of material on sliding surface of
each slice o ' AT
¢ + for total stress analysis
c* : for effective stress analysis
.67 Angle of shear resistance of material on a
sliding surface of each slice  — -~
¢ : for total stress analysis
$* : for effective stress analysis
1 : Length of a sliding surface of each slide
N : Normal load acting on sliding surface of each
slice _ S ' S '
T : Tangential load acting on sliding surface of
each slice _ L
Te : Tangential seismic load acting on sliding
surface of each slice =~ =~ o oo -
Ne Normal seismic load acting on eliding surface

of each slice _ P o B

U : Pore -pressure acting on sliding  surface of
each slice (Resultant of the  pore watel
pressure due to seepage) ' o :

With regard to the dam to be constrﬁctad'on sﬁf€ fdund&t““
and slakable surface foundation, study on a 3afety”factoris
neceseary for sliding moment acting through the foundatior

and along the contact plane respectively.
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(3) seismic coefflclent .

‘pesign seismic coefficient shall be determined in accordance
“with the location and foundation of dam. Data of earthguake
for the dam site can be collected from PAGASA.

geismic. zone in the Philippines 4s shown on PFig.E.4.3.
geismic.  coefficlent wvaries depending on the pgeological
structures of the site, for instance, seismic force in soil
ground is expected to be intensified compared with the rock
ground. o |

the following seismic coefficient 1is recommended for the
SWIM projects. - ;

;ﬁne, _'.. ' -~ for SWIM projects in Japan#

Strong seismic zone : Kh » 0.15 Kh = 0.15

Mediumﬂseigmic-;one_r Kh > 0.12 XKh = 0,12 - 0.15
Weak selsmic zone @ Kh > 0.05 : Xh = 0,10 - 0,12
Note; ¥*: referred to ~ the ‘*Design Criteris for Dam of

Planning and Design Criteria for Land Improvement
Projects®, 1981, the Ministry of Agriculture,
Forestry and Fisherles, Japan. '

Edﬁtiﬂg*StﬂdigS:

stability analysis of dam body by means of sliding surface
method 1is made only .in the NIA projects. DPWH makes stability
analysis in the detailed design stage and BSWM conducts that just
before construction. The safety factors applied by each agency
sre summarized below. '

Ttem ~ DPWH NIA BSWM
Safety 1.1 - 1.5 1.2 - 1.5 121 of dam height

fac;o:

A e i e e Rt e T a4 k. T L P

The seismic coefficients recommended in the previous
feasibility reports are shown in Fig.E.4.4.
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4.6 Spillway

4.6.1 General _ Lo T _

it T —
Spillway shall be designed 80 as to relaasa aurplus watex or
design flood discharge without giving any damage to reservoir
dam and its appurténast structures including spillway itseu

Spiliway shall be of ungated type.

Explanation:

Earthfill or rockfill dams are easily destroyed by tggwmg
of water over the dam crest, which causes flood damages ¢,
downstream area. Therefore, spillway must have enough capacity
to release the design flood discharge and its function: shall be
gimplified by adopting an ungated. type to avoid disaster cau%d
by mis-operation of gate. _ :

In addition, an emervgency spillway may be installed for
securing the safety of dam against unforeseen flood 1f it C&n be
constructed considering the . topographic condition.  Since
definite criteria for emergency "spillway have mnot been
established, installation. of emergency spillway is determined
based on the particular conditiens of each dam,

4.6.2 Design Discharge

Design discharge for. spillway shall be. determined through the
flood routing analysis.

Explanatiocn:

Design discharge shall be determined through the flood
routing analysis by applying different 1nflow according to the
dam scale as follows: :

In cese of dam hedight, H < 15 m;

Peak out-flow estimated through flood roufing-analysisst
the design flood magnitude of at least 25-year.

In case of dam height, H > 15 ms

Peak out-flow estimated through flood 'routingl anaiysis at
the design flood scale of 100-year. :

After determination of the design discharge, it'_shall be
confirmed that the following discharge can. be relesased Frof
spillway within the freeboard, considering_'the function 0
emergency spillway if installed: : N o
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'p@ak in flow at the design
50~ year flocd

'Peak in- flew at the design

In Gﬂee of dam height, H < 15 n,
flood magnitude of at least
In . case of dam height, H > 15 m;

Flood magnitud
200~ year flood, g e of at least

gxisting Studies:

are 100 years for DPWH and NIA, 25 years for BSWM,
some exceptione.as shown below,

6.6.

In general, adopted return periods on design flood discharge

There are

— et it P Dl 2t P e oy e i e s g A B e

Return . Period(yearo) DPWH NIA BSWM
50 - - 1
-300 T - 1 -
~500 - 1 -
1,000 : w 1 -

i o e AP A U e e (e AT S B A B s e By WA e

3 Alignment of Spillway.

Alignment - and location of spillway shall be determined
considering the following points:

(1) To be  short length and straight centerllne.

(2) To be located apart from dam embankment.

(3) To be located on socund foundation.

Explanatibﬁg-

(1)

{2)

'Centefliné. of Splllwaf is recommended to be short and

straight from the viewpoint of hydraulic condition. In case
that some curve settings are required to avoid a great deal

of excavation volume, such curve settings shall be limited

inzsubcritical.flow portion.
In Drder to avoid a piping at the contact portion of core

zone - and ' concrete . face of spillway, spillway shall be
locsted apart from the dam embankment.
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. f OF SPRLIWAY

" »_DAM CREST e

DAM EMBARKMENT

In case that the wall of spillway:di;ectiy_contact with'nm
dam embankment, the concrete wall below the- design floog
water level shall be designed with slopg-of 1:0.3 to 0.5 g4

iilustrated below,

4

(3)

T J

DEWL / j ___ﬂ_g_ DF WL

f OF  BFH.LWAY DAM CREST .
B ~~ . JW
] -

« DAM CREET ) - -
L —d

- | .

| .
i Ve

Spillway shall be constructed on the sound foundation

against settlement, seepage and vibration. - Especially,
inlet portion and energy dissipator portion shall be located

on the hard foundation. Required bearing capacity of
foundation is as follows: e

R = 3.0xH (ton/m?)

where, R ; bearing capacity (tonlmzl e
H : wall height of spilllway (m) ce
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TR Seleetion of Spillway Type

,.,.....n»——
et

111var ds generally ccmposed of inlet portion
and energy disslpater portion. The types '
ghall be - selected considering the
tmmgfaphic and geological conditions,
and operation and ngintenance.

guide portion
for each portion
scale of spillway,
@asiness of construction

Explanat iﬂn ?

(1} election of type

The following types are recommended for each portion:

(a) Inlet pQrtion' ¢ straight crest type, curved crest
SR : : type, side spillway type

;{b)x=Guide portion : chute type-

(c)- Energy di851patoz
_purtion o : hydraulic jump type (type II or

_ SR e type I1I), ski-jump type :

(1) Inlet-pbrtion

Inlet portion consistlng of approach channel and non-gated
welr shall be designed considering the followings:

(a} 'Height of welr
Apptdpriate height of weir is hecessary from the sill

of approach channel and crest elevation of weir shall
correspond to the normal full water level.

(b) 'Length of weir
| Leﬁgth of  weir shall be determined through the
‘alternative study between increasing the dam height and
widening the weir length, considering the topographic
condition.
(3)  Guide portion -

Guide'portion is composed of subcritical and supercritical

flow eection ‘The follow1ng shapes are recommended for each
sectiony
< Suberitical flow section : rectangular or trapezoidal

- Supercritical flow section: rectangular
(4) ‘Energy dissipator partion incruding link canal to existing
'dDWHStream river.
of energy

flhe followings shall be considered in design
disaipater.
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(a) Energy dissipator shall be straight and have unifgy,
rectangular section,. : . oo S

{b) Inflow velbcity shall be uniform.
{c) Water surface after energy dissipator-and/or li“k_ﬁan“

should be lower than that of dgwnStream:rivez.;

Existing Studies:

Each portion of spillway is designed as follows:

v e
. i

Item DPWH NIA BSWM
Type -Chute -Chuté-' -31---4CHute:
~-8ide channel
Inlet portion -Trapezoidal -Trapezoidal ~Trapezoidal
section section . section
with masonry with masenry . with masonry

Overflow weir -Ogee section . -Ogee section . ?Withbut_weir

Supercritical -Rectangular -Rectangular' <Rectangular
flow portion section with section with-  section with
concrete concrete - concrete
Energy »Hydréulic ~-Hydraulic ~;ﬁydfaulic
dissipator jump type jump type - - jump type

-Ski-jump type -Ski-jump . type ~S5ki-jump type
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4.6';5 ydraulica

e

PR
size ©of spillway shall be determined bas
h,draulic culculatinn methods.

nlet partiqn; Straightl¢urved crest type

ed on the following

~Overflow discharge
formula

~Overflow discharge
formula and
equation of motion

Side spillway type

mﬂﬁe pﬂrtiﬂnz Chute type ' ~Bernoulli's formula
Energy X
dissipator SRR
portion _;_Hyﬁxaullc jump type ~-Hydraulic jump
: formula
gxplanations

(1J.0verflow diéchargé'formula

Gomplete overflow shall be realized at the weir of the inlet
portion. The following discharge formula shall be adopted:

Q= cxLxu3/2
:whéré;qur'discharge (m3/sec)
~ € : discharge coefficient (less than 2.15)
L i length:of weir (m)
H : total head (m)

The example of coefficient is as follows:

. l“~ Goritlon P& 1/$H
: o ; 1.0 0w s¢
4 i i I
. : 1. Ve:ﬁul wele
.220 , 3. ;H stopa welr j "‘220
.. . - 3 25-2 L LLEL 3 7:"! ﬂ{‘-ﬁf{ir
"L i ‘}’ 4.1/1 slopa welr
210 | L1 f210

-
29 5070100 20 050

2001

Hi
E:

= FITP Yy,

| AR g s oLy

Qu Overfiow discharge

Hi Total haad (m)
Pt Dapih of spproach

: {mdfaec)
11 1 €1 Discharge soefticiant ehsnnel {m}
02 080718 L4 Langihof vl (m)

R V41
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(2) Freeboard

Freeboard to be add on water aurface of each portion h
recommended as follows: : :

(a) Subcritical flow section
~ more than velocity head
(b) Supercritical flow section
Fb = 0.6 + 0.037xVxdl/?
where, Fb : freeboard (m)
Vv : flow velocity (m/sec)
d : water depth (m)-
(¢) Energy dissipator portion
Fb = 0.,1x(V + d)
where, Fb : freeboard {m} :
v 1+ flow velocity of entrance (mlsec)
d : water depth in basin (m) -

(d) Clearance to bridge

1,5 o

In case of design overflow depth, H > 2.5 m; f'i
In case of design overflow depth, H < 2.5 my Hf > 1.0n
Hote: If water surface is higher than the surface of the

downstream slope of dam embankment, supplemental
freeboard shall be <considered as -~ illustrated

below.
smmLsmaﬂmL
S’FREE BOARD
BY | = P .
- = . .
) L
.~ EMBANKMENT ~ -

RExisting Studies:
The following discharge formula 1isg generally adopteds
Q = CxLxy3/2
where, Q : discharge (mslsec)
C : discharge coefficient

L : length of weir (m)
H : total head {(m)
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Dischdfgg'coefficient adopted.by each agency is ae follows:

CDPWH

: 1.7 - 2.2
¢ 1.7

- BSWNM

4.6.6 Sﬁrﬁéture

L

the

structure shall have enough stability against
overturning, siiding and bearing ‘capacity.

buoyancy
_ : h Furthermore for
safety of structure, lining of channel and necessary d;ains

shall be considered.

Explanation:

(1)

stability - -

" In case 65 cdncfete channel, g4 flume type is -generally

recommended, but if channel width is too wide compared with
channel height, & retaining wall type is recommended.

When a side wall of channel is designed as a retaining wall

- type, the following counditions shall be satisfied:

(2}

- Stabiliﬁf against overturning;

Normal load s e < B/6
Seismic load ; e < B/3
where, e 1 eccentrical distance

B : foundation width of retaining wall

- St&biiity'against sliding;

Safety factor in normal condition ¢+ F > 1.5
Safety factor in earthquake : F > 1.2
Lining.

:Each3p§ftibn-nf spillway shall be lined with the following

materials;:

(8)  Inlet portion _
- Approach channel : concrete Or wet masonry

- - weir section : concrete

(b) :Guidé'pdrtiOn_ \
~ esuberitical section : concrete or wet masonry
-~ supercritical section: concrete

(¢) - ‘Energy ‘dissipator : concrete

fd).ttink canal | : concrete or wet/dry masonry
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(3)

&.7

§.7.

Drains

1n the downstream portion of the.center of-damﬁaunderdrahw
¢hall be provided as required behind ofrth9 g1de_wal1 ang
under the Dbase, Prained water shall  be- conveyed g

discharged safely.

it is recommended to pEQVLda.thé.draiﬁége ditey

Furthermore, . '8
prevent infiltration of rain watg,

along the spillway to
pehind of the side wall.

Outlet Works

1 Genersl

e

outlet works shall have mnecessary functioni_ta intgkg}reléage
any discharge ranging from the maximum design discharge and the
minimum design discharge without giving structurgl damages to

the dam and reservolir.

—ny

Explanation:

Design discharge of outlet works shall be determined based

on the design discharge required for the following purposes:

{a) Irrigation

{by Mini-hydropower

{c) Water supply o B

(d) Service discharge; for  existing ‘watey -rights or
maintenance flow S : '

{e) Diversion of flood during construction

(f}) Emergency release

4.7.2 Layout of QOutlet Works

Outlet works shall be composzed of the followlﬁg portions:
(1) B e e
(2}
{3)

Intake portion :
Conduit portiom
Contrel portionm

Explanation:

(1)

Intake portion
There are in general four types of intake ﬁéftiéﬁgfinclhwd

intake structure, intake tower, drop inlet and bottom intake
structure, C o S
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ghe type of intake portion shall

following into consideration, ° determined taking the
. purpose (control of discharge)

- ‘available water depth

. deslgn discharge

;_dpn@iti°“ to be handed over to project area

Entﬁfé:?ﬁbwer 'or-.inclihed intake structure |

ik YW _ is favorabl
adopted to dams of which the available water depth is higg
or-the control of discharge is necessary.

Intake portion shall be designed taking into consideration
the following items: . ;

() Intake portion shall be located outside of the toe of
- dam embankment.

(b} ~The sill of intake portion shall be located at equal or
lower than the minimum water elevation {HWE)Y.

(¢) Trashrack shall be installed.

(d) It -is recommended that simple facilities for getting

water from. the inactive or dead storage zone be

- installed iIn case of an emergency like extraordinary
drought.

(e) .Inélined intake structure shall be located on stable
© foundsation.

(£)  Intaske tower shall have the facility to go to tower
: deck such as access bridge or ladder as illustrated

below.
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~_, AGCESS BRIDGE

S ' o o | ..;3- _.; |
_NWS ﬁ‘i . = R L S
 acive | o l g

|
l R ; QL
STORAGE ~y EI{I It | - — ﬁ _. é e
e o] S S SR o ' S :
INACTIVE DEAD - | A = o e
_ :
_ — STORAGE~ " |1~ ‘mmsimemn

Note: Pier for access bridge is recommended to be
: installied on .stable  mnatural ground
foundation,. :

(2) Conduit portion

{a) The condult of diversion works shall be used as that of
outlet works after construction, R
The use of conduit varies according to the conduit size
(D) for diversion and the calculated conduit size (4)
for outlet works as illustrated below. S

in case of D 2 ¢

{TYPE A )

PRESSURE FLOW FREE FLOW

in case of D £ ¢

{TYPE 8)

_ PRESSURE FLOW

Type A is recommendable in case of high water presgsuré:

- B-132 -



e
()

(d)

(e)
~ or contact clay (CH soil) as follows:

-~ Phe shape of  conduit is recommended

- high inner/outer pressure.

_¢h§ co§duit shall be constructed on stable foundation

to be circﬁlar

since circula¥ section tis structurally stable against

fhe conduit shall be lined with the following maﬁerials

"especlially in case of Type B,

L © For zoned earthfill type dam;

Portidn befaore core wone; ctoncrete
nPortion_from core zone, steel

- Fcr homogeneoue earthflll type dam, steel

The backfill materxals of the conduit shall be concrete

- In case of rock or weathered rock foundation:

"_DAM EMBANKMENT
T T comAc? CLAY . EtﬁchVATION LINE

ROCK OR

6¢ _ CONCRETE
WEATHERED ROCK

CONTACT CLAY
{CH soIL)

T DAM EMBANKMENT )

CONTACT CLAY
BACKFILL

CONCRETE
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(3) Control portion

(a)

(b)

(c)

(c)

(d)

GATE ’“kmi
{conTROC) “ Y
2 1—'_+‘_ = X

WATER CUSHIGN
{EMERQY Di3SIPATOR} BASIN

Control portion shall be located cuteide of t;oe gf th
dam embankment, : 2 : ¢

Some sets of control gatelvalve shall be installedi
order to allow releasing the wide range- of dischargen
Each set wmust have main and sub- gatelvalve for {tg

maintenance Or replacement

Location of gatelvalve Bt the t:ont:,ol portion Bha]_]_ be

determined taking the following into: considexation,

- Accessibility to gatefvalve

- sufficient space for - constructing mwrg
dissipator against jet flow Just after gthIVale

- Utlllzatlon of water.'etc‘ _ -

Energy dissipator shall be designed just after th
gate/valve to convey water smoothly into main canal,

Water measurement facility shall'be installed after the
controlling portion to measure the released dischargs,

For reference, some Lllustrations for recommendable
control section are presented. - - :

L

(ConTROL)

ﬂsxfa/ VALYE'
)

l
\

A STILLING

DAM AXIS

Sl

K‘WMC"’!\-‘E
DEAD : \
STORAIE ™, T

VoaTE / VALVE

' '%e ';;gpAcT BOX

OPERATION IN UPSTREAM SIDE
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| DAM AXIS

GATE/ VALVE

_ “'{LNPAGT BOX
1

OPERATION IN DOWN STREAM SIDE

Control section may be installed on the condult way if
no adverse effect to the dam body is expected.

Existiné Studies:

Ytems _ | DPWH NIA BSWM
—;;pé of Intake -Drop inlet ~Drop inlet -Drop inlet
.Screéh-' : <Equipped ;Equipped' —quipped
Cohdﬁit:pipe —Conéfete -Concrete -Steel
Cohtrcl éite - ~AtL ouﬁlet -At outlet -At outlet
Cbﬁtf@i:. - Operation of gate/valve by manual

" mechanlism

Eﬁergy' o | ~Impabt box ~-Impact box ~-Impact box
~-dissipator '
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4.7.3 Hydraulicse
scales of intake, conduit and comtrol portions’ ahall be
properly determined by hydraulic calcoculation uﬂing the
authorized method like Bernoulli’s formula. o
S
Explanation:
(1) Equation (sample)
H=ht+he+hb+hf'+he+hg+hv
where,
H : total head between the’ low. water level aﬁd
center of control gate/valve _
hy : screen 1088

(2)

heg @t entrance loss
hy bend loss

hg : friction loss

he, t contraction loss

hg gate or valve loss

hy velocity head (exit loss) at the outlet

hrd

e

&~ ACTIVE STORAGE ™

¢~ INACTIVE k ' ' \ R

STORAGE Y

S e

Co <
' CONTROL  GATE—

OR VALVE (&)

Procedures for decision of facility scale

{a)

(b}

{c)

Firstly, by assuming the diameter (D) of conduit,
necessary diameter (¢). of control gate or value 1
calculated, . : .

Facility costs of some alternative cembihationa BIE
estimated. : S

Finally, the most economical Combinatiﬁn.ig gé1ectgd.
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R _Structuré_

ciinsl (LR

gach portion of outlet works shall have
sgainst any expected losd conditiom,

I

enough ~stability

(1) Intake portien
(a)‘.'_inﬁake Jstructure. must have sufficlent deasd welght
~ againgt buoyancy.

by - Intake structure must he stable against overturning and
- sliding. : '

(¢} Foundation of intake structure shall have encugh
- bearing capacity against load of structure.

(2) condult portion

(a) -Conduit pipe installed in dam foundation shall have
- gnough strength against load due -to dam embankment and
internal water pressure. The structural analysis shall
-be - made at cross section and longitudinal section to

" the axis of condult, .

(b) _Leakége.and-piping.along the conduit shall be avoided.
{3) Control portibn

(ﬁ) The same consideration as intake portion shall he made.

b8 Diveréion Horké'duting Construction

5.8.1 Design Diversion Flood

Design :di#ezsion, fldod . ghall be determined based on the
characteristice of streamflow; discharge and fregueacy of
flood, and comstruction period.

Ezplanﬁtiahs

Magnitude of design diversion flood shall be determined on

the basis of comstruction period as follows:
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‘Design: diveralon flbod**

- e e i s i
s
—

e st e i hasa o
St tare e e R 4 e e + LE .
-

one dry season or . . 5 to 10- year flood during
one relative dry season construction period ‘

2 year - 3 to lo-yaar_flqod_

e rm o ek v i e s ot s e - —
- ! e
- B e,

Note; *: Comstruction period for river -portion - of {g

embankment ' ' P P .

~%%; Magnitude of design diversion flood  shall p,

determined taking into account the extent of

damages to the downstream avea, damages g
embankment and delay of constructinn. S

4.8.2 Diversion methods

Diversion during dam constructicen shall . be made hy econemhml
methods considering the embankment procedure. :

Explanation:

Typlcal diversion methods are classified as followe:

- Tunuel type
- Conduit type
- Open channel type (using natural river)

Tunnel type shall be avoided from viewpecint of construction
cost in the SWIM projects. The conduit installed for the outlet
works shall be mainly used in parallel with the natural open
channel as illustrated below. R T g

:
|
|

OF CONDUIT __ .
SECONDARY EMBANKMENT
<- DURIG DRY SEASOR

FIRST EMBANKING
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#A.erizéﬁﬂffcond“it

1zé ofajcoﬁéﬂit_.gh“ll be determined b
;kersiGn.flggd_gnd'required design dischnrzzegorozhetzﬁr 23215?
o grﬂjQQti suchr as irrigation, nini-hydropower andp water
uppdy.
i T

grplanations

(1) Hydz&ﬁliGICORditions and determination of conduit size
the required elze of conduit shall be calculated under the
free-flow condition based on the design diversion f£lood.
The calculated size may be larger than the required size for

releasing the design discharge for irrigation, mini-
hydropower and water.supply.

(2) $ill of conduit
SilL-EIEVBtioﬁ éf:ﬁonduit shall be determined based.on the
design ~hydraulic gradient, low water level and various
conditions during construction,

(3) Cofferdam -
¢crest elevation of cofferdam shall be determined based on

“the design water level for diversion works and appropriate
height of freeboard.

4.9 0&M Pacilities

Dan aﬁd',its sppurtenant structure shall be equipped with
necessary facilities for operation and maintenance to
efficiently use storage water for long term.

Explanation: -

The following facilities shall be provided:

—— — e

ObjéCt . Facility Location Remarks
o C (quantity)
Daﬁ éafétY' " bench m&rk near the dam at undisturbed
3 ' ' (2 pieces) place
éoncrete'- dam crest to find settl-
pegs ' (install with ement of dam
: 20 meters embankment

interval)
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Effective

use of water

measuring
device for
laenkage

gauging
staff

discharge
measuring
device

just after
drain zone.

in embank- -
mens . (oneg set)

in the reser-

volr near dam

(one set)

just after

control pertion.

of outlet works

Note:

dam

crest but

4.10 Preparation of Drawings

—

also
every appurtenant structures. -

—— s s 0 g e

for

to measure
- leakage -

through

~dam-

to knoe water
level .

to release

watar efficis.
ntly.

s e et b,

Bench marks are used not.onlyrfor-levélliﬁg the
Jevelling - the sills of

Necessary drawings shall be preﬁafed and incbfpnr#ted in the

feasibility

report.

Explanatioen :

The following drawings shall be preparéd:

Genersnl

Dam

Spillway

Qutlet

Drawings

Remarks

general plan

typlical section

and profile

plan and profil

plan and profil

e

e

B L

with dimension bf evéry
facilities including reservolr

showing geoiog?,,

treatment

foundation

with structural sectiqn

with.stfuctural'SECtiqnv

Eap—— L L
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GUIDELINE FOR OPERATION ARD MAINTENANG

5 : g ) E (O0&M) OF HMAJO
STRUGTURE§ {Dam agd Ite Appurtenant Structures) JOR
5i1l ﬁPu?PdSe'and Application of the Guideline

ﬂdszguigeliﬁé:dealﬁ with 0&M work for only earfhfili type daﬁ
and its-appurtﬁfgnt ?trui:ures of SWIM projects, and shali be
gsed for preparing general concept of O&M works §

i fgasibility_stage. 8 Tor the dam in

gqﬂgnatinn:'

This guideline presents a basic concept of O0&M works for
only earthfill - type . dam body, outlet works, spillway and
reservoir of ‘the SWIM projects. In the feasibility stage,
general comcept of O&M for the project shall be examined with
emphasis . on organizational set-up and respomnsibilities on O&M
works.

 ?or'-préparation of Ok manuval of the individual SWIM
projects, this guideline shall be further developed incorporating
the 0&M procedure of the other water utilization facilities and
specific conditions of each SWIM project.

5.2 Organization :for C&M

Organization' for O&H_ shall consist of implementing agency,
regional office (or provincial office, district office, etc.)
of implementing agency, and farmers' associetion.

Explanation:

(1) 1If the dam and its appurtenant structures are turned over to
farmers’ association after initial ponding, the farmers’
essociation shall take responsibilities on O0&M work of the
dam-and appurtenant structures after turn-over. If the dam
‘and its appurtenant structures are not turned over to 2an
2ssocistion, the implementing agency or its regional office
(or provincisl office, district office, etc.) shall take all
responsibilities on O&M work of the dam and its appurtenant
structures. = ..

(2} Even if the dam and its appurtenant structures are turned
over to Farmers'’ association, the O&M work on items 5.3.3,
5.3.5 and -5.3.6 shall be done by the implemgntiqg agency or
regional office (or provincial office, district office,
etc.) of the implementing agency.
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5.3 gperation and HMaintenance

5.3.1 Documentr and Data to be Filed

'—F’-.w“"“‘m

0&M body responsible for operation and maintennnce ef din ang
its appurtenant structures shall keep the documents rﬁlevantte
properties and water rights and ather agreements on - 0&M, apg

other O&M data.

e

Explanation:

The followlng data relating to O&M work shall be Pfepmmd
andfor f£iled:

(1) Reports- and drawings prepared ‘in planning,'detailed déﬁ@n
and constructlion stages o :

(2) Records of regulav inspection and mesgurement

{3) -Reéords of significant repalr and rehabilitatinn'worka

{(4#) Ledger of O0&M organization

5.3.2 Division of O&M Period

0&M period shall be divided into three stages considering the
characteristiecs of dam behavior, and - the measurement and
periodical inspectiom shall be suheduled for each period &8
mentioned below. ' :

Explanation:

{1y PFirst Stage : from the beginning of the initial pondingto
the initial full storage

(2) Second Stage: from the eand of initial full storage to the
steady condition of dam hehav10r :

(3) Third Stage : afterwards the second stage
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5.9, tnitial Ponding

' ponding shall be done by th

mitial pond}gg.? ¥y e full responsibility of the

jpplementing -agency. - The initial ponding of the reservoir

shel? bie "ci’;mznc?;;' based on the adequate ponding plan after
pfirming that all mecessary construction k

;ﬁior- to the actual ponding. works are completed

Explaﬁﬂ ti b_n_'s

A jpgnding :plaﬁ shall be set up considering dam safety,
countermeasgures for - spillwater during flood, treatment for
submersible objects, river condition, etc.

prior to dnitial ponding, it is essential to confirm the
gafety of - ponding. ° Especially, it must be confirmed that the
following facilities: or work are completed and/or sufficiently
functioned: -~ .. ' _

(1) bam body

(2) Maintenance facilitles

(3} Relocation roads
- {4) Land compensation in the reservoir ares

(5) Safety measures against for land slide around the

reservolr
(6 Safety measures against for back water to the upstream
- ares

5.3.4 Messurement

Necessary measurement shall be made by the O0&M body in order to
confirm the astabllity of dam behaviors and coaditions.

ixplanation: -

The"meaéuremeﬁt on leakage, deformation and seepage line
shall be made as follows: '

- e e e mnaa
e e

Monitdring' | Ist Stage 2nd Stage 3rd Stage
Leakaéé”. . oncelday once fweek once/month
'-Defﬁfﬁéfianf. . oncefweek once/month oncef6 months
Seéﬁage Liné ' onceiﬁeek oncefmonth oncef3 months

' ‘36£é:{-rTﬁe me5§urement on seepage line shall be made only
o for homogeneous type dam.
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5.3.5 1iInspection . :

. - : 7 i
Regular and temporary inspection shall - be. done by g,
implementing agency even after turm-over -of the project ,
farmers’ mssociatiom, in order to observe the conditions: of iy,
dam and its appurtenant structures. - BRI '

Explanation:

fhe regular inspection on dam body, "its appurtensn
structures and ground surface around sbutments shall® be done a4

follows;:

o s s

et et v s ied el e e e ] ] T Py g St T e e e e b

Items to be Inépected lst Stage 2nd Stage'  '3rd Stage
Dam body - leakage oncefweek ~ oncef2 months 3 timesl&ur
- slope '
Outlet - leakage oncefweek once/2 months -Sltimeé;yur
Works & - scouring ' : : :
Spillway - deformation
- damage -
- obstructions
- others
Ground - leakage oncefweek once!2 months 3'timésfyem
Burface - crack : .
Around - land slide
Abutments

5.3.6 Detailed Investigation

If significant problems are found through measurement ‘and
inspection on the dam and its appurtemant structures, detailed
investigation shall be conducted te clarify its cause by the
implementing agency. L

Explanation:

In case that continuous dincrease of leaksage
through dam body is observed ‘even after Znd
stage or leakage is found around . the outlet
work, wurgent countermeasures .to prevent it
shall be required. : L '

{ly Leskage

L]

(2) Seepage Line: In case that spring water Ls observed OD the
downstream slope, it shall be required ¢
research its cause and to take a necesssty
action to ensure dam safety. o '
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(3)_se§§13m9“?7 + The graph showing annual settlement - of dam
) : L ‘body shall be Prepared. Based on the'reéord
it -shall be examined whether its settlemEné

,is:'caysed by creep -or  sliding of  dam

~foundation. If required, counterweghting or

extra embanking for dam body shall be mﬁde. .

5,.3.7. Haiﬁtenance
Hatntenance work shall include minor repairlng works clarified

py the detelled investigation =and other necessary reagular
paintenance works. Major repair and rehabilitation works shall
pe executed through discussion between the O&M body and the
1mplementing agency.

e it

gxplanatlcn.

The check items durlng ma;ntenance work are categorized as
follows- :

(1) Daily Patrol = : - removal of floating obstacles around the
: - gates
- pollution of water
- function of discharging drrigation
. water, etc.

removal of floating logs around the
. spiliway

-~ rise of water level

~ gonfirmation of function of gates

1

(2) Emergénc3~Pétfol{

»

{3) Maintenance : - mowing of dam slope and dits
' - surroundings; 3 times/year
- .painting of mechanical equipment;
1 time/year
- dredging of settling basin; 3 times/year
- repalr of gully and undulation of crest

of dam; 3 times/year

5.3.8 oQperatiom

[ee—

Appropriate :aﬁd aafé operation shall be made for intake of
vater and discharge of flood based on operation manual to be

Prﬁpared . _

Eqﬂanatioﬁ{

'ng.the'appfopriate and safe operation for intake of water
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and discharge of flood, pxep&ration of operatilen ”plgn'is
indispensable. fhe operation plan shall be prepared annuay)y
based on the nctual water demand and expected WALEer resoupg,
which be analyzed baséed on the past’ hydrologiaal data. - The
operation plan shall include the followings: _ o S

(1) Organization and responsibilities on operation of ga£é.
{2) Water demand; irrigation, minithdroﬁowér, étc,

{3) Available water resources |

(4) Operation schedule for diScharging ;equiréd_wateg

(5) Operation rule for emergency CAase

5.4 The Articles of Farmers"ABBeciation

.

The beneficiaries shall organize the farmers® association, and
the association shall prepare the articles of tha associathm
under the guidance of the implementing agency.

Explanation:

The articles of the association shall'includé_the-folloﬁhm
items (Form of the articles is shown in REFERENCE 1.):

{1) M¥ame, address and purpose of the association
(2} Membership |

(3) Rights and duties of members

(4 Termination and suspension of meﬁbership
(5) Membership fees and dues

(6) Membership meeting

{7) Board of director and committee

(8) Officers of the association

{(9) Education and training committse

(10) Finance and development com@ittee

(11) Operation and maintenance committee

{12) Dissolution and ligquidation

{13) Other rules and regulations
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(14) Us-g,:__':a'ﬁ;l;d_,isp'osiftio'n of association funde
{15)_.1«_1'19éé_lflan.e'ous pi‘:t)visiuns

(16) Amendments

5.5 - ghare of 0&M Cost
ghe implementing agency and farmers’ associstion shall discuss
and settle the share of O&M cost before official turn-over of
the project. '

o s

gxplanation:

All the O&M cost of dam and its appurtenant structures shall
pe - -shouldered Dby the dimplementing agency and farmers'’
gssociation. The annual O&M cost shall be estimated based on the
responsible works by the implementing agency and farmers'
association, categorizing as follows:

(1) Cost spent by the implementing agency
(2) Cost spent by farmers® association
(3) Total cost

Sharé_bf total O&M cost to association shall be examined and
determined considering cap_acity to pay of the beneficiaries,

5.8° 'Colllec_tion of 0&M Cost

The i_ﬁ;p'léniéﬁtin'g agency and farmers’ associstion shall discuss
and settle the collection method of O&M cost before official
turn~over of the project.

Explanatiom:

Upon ' ‘determining the share of O0&{ cost Dbetween Cthe
implementing agency and farmers’ association, 'the' collection
method for O&M cost chargeable to farmers-beneficiaries shall be
formulated. The O&¥ cost may be collected in the form of "O&M
bill” and be collected through farmers' association every after
harvest season. . Such arrangement should be specified in the
Written ._agf'éem'ent_ to be prepared as a part of 't'.he documents
feeded for the official turn-over of the project from the
inplementing agency to farmers' association,
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ANNEX ¥ INSTITUTIONAL DEVELOBMENT

i, INTRODUCTYON

_ According te the '1980-1965 Development Plan of SWIM evolved in 1980,
426 projects were: scheduled for impiementation. Of this number, only 49
projects were coustructed(thia includes projects whose construction is on-
going as oi. the. preparation of  this report). Although many constraints to
such 1imited progress 3'<I>f‘ implementation were identified, the key factors
are; (1) insufficient studies and investigations on projects proposed for
implementation, (2) lack of guidelines for the prioritization of these
candidate ﬁ#ﬂjects, and (3) ineffective implementing procedures with unclear

and ambiguous responsibility area of each participating organization.

- A considerable number of potential SWIM projects all over the country
still féméin unsimplémetited. Thersfore, appropriate countermeasures to
solve present constrainte are deemed compelling necessity. The master plan
study will largely contribute £o the improvement of implementation of the
present and future SWIM projects through (1) preparation of an inventory of
SWIM pro;ect_s, - {2) review of the existing plans and designs, (3)
establishment of the guidelines for implementation and management, and (4)

preparation of action program for orderly implementation.

This _Anrie:i:, "Institutional Development”, gives & full account of (1)
the present institutional procedures and its current problems, (2)
institutional development plan of the SWIM projects and (3) the 10-years

action program related to the institutionel development plan.

Pata and informstion used in this study were provided by the following

government offices:

DePartment of Public Works and Highways (DPWH)
Nat;onal Irrigation Administration (NTA)
National Water Resources Board (NWRB)
National' Electrification Administration (NEA)

1

]
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- Bureau of Soils and Water Management (BSWM) -

- Forest Management Bureau {FMB)
. National Economic and Development Authority (NEDA)

The stated functions and responsibi_lities_” of the agencies in p,
implementation of SWIM Program were taken from interviews with the pyo.
MFC/SWIM management and implementing/cooperating. agencies' coordinators due
to the sbsence of documents defining functions and responsibility areas of
each category in the implemantatibn of SWIM projects. '.Orlly"'o'ne document"m

found available pertaining to this. It is an issuance from the VOffi_ce of

the Secretary, DPWH (see Reference-1).

. While impediments to project implementation are.ﬁumér'ou's;"'. the stud}.:' is
confined to its own constraints and limitations. ~ The .instituticnal
development plan evolved in this study is not paﬁacea to the ..present
situation, however, it is hoped that it'. will -a’melio'rat.:a""the present
circumstances abounding the implementation of SWIM 'Program,"'.'The._'st'udy
encompassed, among others, procedures of impl'emehtati_on”’ffoni‘ project
identification to the operation and maintenance of  the projects,

organizational features of the program, and financial aspects.



2.

PRESENT . INSTITUTIONAL AND FINANCIAL, SITUATIONS

2.1 Organizations and Agencies Related to the SwmM Projects

Z;IJ. SWIM Committee

In order to. ensure the effective and coordinated. implementation of the

Swﬁ4 projects,- an. inter-agency Small Water Impounding Management (SWIM)

Commitiee was eStabllShed by the Presidential Letter of Instruction No.898
dated 25 July, 1979

' On'July 1987, thé SWIM Committee was re-organized in line with the.new

pollcy for re- structuring of government offices and is presently constituted

by the

1 i

e

top echelon offic1als each from:

Department Of Pub_li_c Works and Highways : Chairman
‘Department of Environment and Natural Resources : Member
Department of Agriculture :. Member

'Départmenﬁ_of_Budget and Management : Member

The SWIM.Committee is an autonomous body. The organizational structure

of the Committee is ghown in Fig.F.2.1. The Committee is responsible for

the following major functions:

1y

2)_

3)_:

fprgdug;iﬁn; water supply, flood control,

~sdoption of infrastructure programs of &

formulation and coordination of operational policies and targets

forithe,development of SWIM projects,

interfacing activities with the programs for Bagong Lipunan Sites

.and'_ Setvices (BLISS), livelihood, energy development, food

erosion contrel, and

“watershed management,

determination of priority areas for SWIM development,

Wik,
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5) selectlon of the lead implementing ageucy aﬁd_éobperatihgrggéncié

for each SWIM project,

6) overall coordination and supevvision = of  3W1M"§ﬁmrmm

implementation, and

7) regular reporting to the president on the perfqrmance and progress

of the SWIM projects.

2.1.2 Technical Working Group and Project Management Office

(1}

Pechnical Working Group

The Technical Working Group (TWG) for 'implemgntation'iﬁf.-the_SHIM
programs was also established under the MiniStry-of”Public'HOrks-by the
Presidential Letter of Instruction No.B898 dated 25 July, 1979 to serve

as the technical and executive arm of the SWIM Committee.

After the creation of the Project Management Office.'fér. the SWINM
Projects (PMO-SWIM) in DPWH, the SWIM-TWG was re-organized (see
Fig.F.2.1) and is presently constituted by the representatives each

from:

- PMO-SWIM : Chairman

- National Water Resources Board (NWRR) }.Co»chairﬁ&n
- Department of Public Works and Highways (DPWH) : Member -
- National Irrigation Administration (NIA) - #IMsmber :

- Farm Systems Development Cooperation (FSDC) : Membér_

- National Electrification Administration (NEA) '+ Member

- Bureau of Soils and Water Managemént { BSWH) :ﬂHembérk

- Forest Management Bureau (FMB) 3 Méﬁber

- Bureau of Fisheries and Aquatic Resources (BFAR): Member °
- Department of Budget and Management (DBM) :'Membef...

The present activities of TWG are rather limited mainly due t°

- Feat -



3) 'to develop standards, criterl

financial conatraints, hnwEVer th9 TWG is expected to be respongible

foz the xollowing

;) identification, selection and approval of the projects submitted

. by the agencxes for inclusion in the SwIM program

2) 'reviegfgﬁd'preparation of approval and/or recommendation for the
project studies, surveys and designs

I _ undertaken or to be
undertaken by the agencles,

3)  prepavation of infrastructure program of SWIM, and

4) monltoring and coordination of project construction in accordance

with the policies. guldellnes and programs adopted by the SWiIM
 Lommittee. '

‘Project Management Office (PMO-MFC/SWIM)

The PMO-SWIM was established on July 1982. Tt is headed by & Project
Hanagéf}' who is concurrentl) the chairman of the Technical Working
Croup (TWG),

Because of relatedness in functions, the PMO-SWIM was merged with PMO-

"MPC ‘on June 1, 1989, hence the new combination, PMO-MFC/SWIM. The

organizational structure is presented in Fig.F.2.2, Major functions of

this office on the implementation of the SWIM Program are:

1) to sapervise, monitor and coordinate the implementatjon of SWIM

'projecté,"

2) to develop standards and guidelines for planning, programming and

- prioritizing of the SWIM projects, and

ja and guidelines for all technical

activities involved in plgnning, design, construction, utilization
and dpératic\n and maintenance of the facilities under the SWIM

" projects.



Since its inception,

PMC- MFCIbWIM has been reSponsible for the uee of

the SWIM project fund which is being financed from the regular Bhnum

budgetary allocation of DPWH,

2.1.3 Implementing Agencies

The following are the preseﬁt functions and :éspons;bilitieS-of the

implementing agencies:

1)

2)

3)

4)

5)

6)

1)

8)

To conduct reconnaissance survey and ldentify projects,

To submit project proposals to TWG for possible.fgﬁdigg under the

SWIM program
To take the consent of beneficiaries to implement & project

To guarantee vau181t10n of land required foz the construction of

facilities
To prepare feasibility studies and detailed désigns
To enter into contract for the implementation of projects.

To submit to DPWH the required finmancial and physical progress

accomplishment reports for monitoring and evaluation -purposes

To submit necessary documents for the Liquidatigﬁ g§ funds in the

implementation of projects

Six (6) implementing agencies that are involved in the,implemenuwim

of the SWIM projects are; DPWH, NJA, BSWM, NEA, FMB and FSDC (FSDC was

abollshed in January 1988 leaving the number of implementing agenues to

five (5)).

These implementing agencies are outlined hereinaftE? Their

organizational structures are presented in F1gs.F.2.3 to F.2.7.
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(1)

(2)

_SWIM Program asfptc‘)viaed in LOI 898,

- .- To conduct the required. engineering

Qﬁ?fé'rt._‘“ﬁhttofi?ublic Yorks and Highways (DPWH)

The DPWH 1s tasked to be the lead agency in the implementation of the

The funding for SWIM program is

taken - from -the yearly allocation of ppyy Infrastructure Program

qesponsibilitias of DPWH in the implementation of the SWIM Program:

| studies for proposéd SWIM
- projects, __particularly for flood control. '

- “To impiement the SWIM projects partlcularly but not limited to
fiood control.

The gpwﬂ_ is.' the coordinating agency of all SWIM projects . through the
PMO—M:ECIIS‘S'-IIMi .It ls, at the same time, one of the implementing
agen_cie:s.-:”f The SWIM projects said to be implemented by DPWH is carried
out ;by’_t‘.}ié PMO-MFC/SWIM. Tt has implemented twelve (12) projects. Of

the t_w_e'lv_e -(12_) projects, ten {10) were completed and two (2) are still

on-going..

National Itjrigation Administration (NIA)

HIA waéf'creatéd' out of the Irrigation Division of the Bureau of Public
Works by way of Republic Act No.3601 (NIA Charter) on June 17, 1963.

"The-N'IA Charter was amended by Presidential Decree No.552 on September

i1, '1.97..5; where NiA was granted broader power and authority to undertake

. more 'compréhe'nsive water resources development projects for irrigation

PUrPOSés- as well. ss’ concomitant activities such as flood control,

drainage,, land . reclamation, mini-hydropower development, etc.
Pres:u:lential Decree No,552 was further amended by Presidential Decree

Ho. 1702 on: Ju]_y 18, 1980 which increased the capitalization of NIA 10

.blll_lﬁn- pesos. . Responsibilities of NIA in the implementation of the

SWIM Program:

“ to conduct. the required engineering studies for proposed OSWIM

Prejec,ts ’ partlcularly irrvigation,
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(3)

to implement its submitted and duly approved SWIM scale ijects

with irrigation as the main features,
to coordinate, assist and participate with -oth'e"r ct)ODErating
agencies in the implementatmn of the SWIM projects partlcularly

those with irrigation component,

- to construct and fund the necessary.’ irrigation ' distributioy

facilities of all SWIM projects with irrigation components,
to assist the establishment of beneficiaries’ é\ssoc_ia_tibns,_-'

. to assist the operation and management of - beneficiaries’

associstions, and

- to collect amortization fee for irrigatioﬁ facilitiea from

beneficieries' assoclations.

NIA has implemented three (3) SWIM prdjeet;s $0 fa_.r; onre is completed

and other two projects are still under construction.

Bureau of Soils and Water Management (BSWM)

BSWM was created from the former Bureau .of Solls by virrtué of the
Executive Order No.116 dated January 30, 1987 as a staff pureau under
the Department of Agriculture. The former-'B\xreé.u' of - Sails was
established by the Executive Order No.216 on January 1957, . The BSHM is
tasked to construct structures for the protection of soil Emsmn and
other land  related problems and constructlon “of sma].-l irrigation
systems under its water management  program '-.(The constru’étim of small
irrigation systems was formerly the function of the' defunct Farm
Systems Development Corporation.). Responsibilities. of -BSWM in the
implementation of SWIM Program: | R

- to conduct the required engineering studies .for prcpné'éd SHIH

projects, particularly soil erosion and small scale 'irrigatibﬂ-
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