(3} Spur dike and Jetty : _

Spur dlke and jetty are deflned as masonry levees constructed
obllquely to the directlon of the rlver course.' Arrangement of ‘them .
can not only- 1ncrease natural sand retarding capaclty, out also oontrol

_fthe dlrectlon of mud/uebrls flows.

The proposed Sabo fac111t1es are de51gned as a massxve types.
These facllltles ‘are able to w1thstand ‘ot Le51st the forces 1nduced by
| heavy’ mud/debrls Flow and the malntenance cost wzll not be hlgh agalnst

the mud/debris flow,- Whiie;ithe'fleXible type structures such as
gablons and mattresses w1ll be appllcable only to. selected SLtes where

“the mud/debrls flow w111 not affett dlrectly.

The typlcal englneerzng de51gns of each kxnd of Sabo fac111ty 7

i mentloned above. 1s shown ‘in FIG ~T:3. 3 to FIG ~7,3, ll In thls study

~d1mens1ons of typlcal de51gn of these faclltles are glven. However,
-.the actual dxmen51ons should be determlned cons1der1ng the change 1n-
B rlver bed condltlons before the constructlons,:51noe fluotuatlon of .

. rivers orlglnatlng 1n Mayon Volcano 1s very notable.

7 3.7 Sedlment Control Plan and Sabo Fac111t1es Arrangement Plan
Sedlment oontrol plan AE made to reduce sedlment yleld and to
.check Lor - retard sedlment runoff by the proper arrangemenL of Sabo
ffa0111t1es.: And 1t flnally alms at reduclng the amount of sedlment
runoff to the allowable sedlment volume at base 901nts as much: as
_poss;hle, The sedlment control plan and Sabo fac;lltles arrangement

.plan“for the respectlve rivers are descrlbed as tollows.'
'{Ll_ Qulnall (A) Rlver Ba51n _
Slx (6) rlvers are selected the same as the Master Plan in the

". qunall (A}~ Rlver basln.



iy

ii).

'Qulxangay Rlver

One {1} slit type Sabo dam flxes the unstable sedlment and checks
sedlment runoﬁf 1n the upper Leaches, and tra1n1ng lavees is.

constructed to protect Camallg from mud/debrls £1ows and sedlment
flows. The capac1ty of natural sand retardlng bas1n l$ 1ncreased

w1th four- (4) spur dlkes (Type A}, These Sabo faolllt;es.are

-axranged as’ shown 1n FIG -7, 3,12 andytheisediment runoff'at'the

base p01nt 1s reduced from 260 100 m3 to 39 900 m3.  The

‘.sedlment runoff volume at the base p01nt w1th the facilltles

becomes less than the- allowable sedlment volume of 82, 600 m3

 The river proflle is shown in FIG.-7,3. 20.

'Tumpa Rlver _ _ _ _
'The consolldatlon works Wlth coconut trunk fence are’ planned at

'Slxteen (lGJ 51tes as shown in FIG =7.3. 13 to: nltlgate the rlver

bed and . 31de erosxon. The sedlment runcff is- reduced from 43 700

‘m3 to 26, 900 m3 w1th the works, and it becomes ‘less ‘than the

' “ﬁ allowable sedlment volume of '35; 200 m3.

i)

Manlnlla Rlver . L
As shown in FIG -7 3 14 the. consolldatlon works w1th ground sills
are planned at nlne (9) 51tes to’ mltlgate seooadary rlver bed.

er051on.i The sedlment ‘runof £ volume ‘at” the base point is reduced

- from 94 000 m3 to 42 600 ‘m3 w1th the works, whlch is more than

=iV)

che allowable sedlment volume of 36 700 m3 However, as the

:excess of 5 900 m3 1s regulated by sand retardlng functlon of

oonsolldatlon works¢

Masarawag Rlver._."

In the upper reaches, the sedlment runoff and’ yleld ‘is” reduoed by

'one slzt type Sabo dam Four (4) spur dlkes (Type RA)- are arranged.

to. 1ncrease the sand retardlng capa01ty and to help to form the

'naln course along the: east course as shown 1n FIG.~7.3. 15. The

o rlver proflle is shown in FIG. -7 3. 21,
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_v;

vi)

The sedlment runoff is coneequently changed the form into bed load

. from mud/debrle flow, and the amount of the sedlment runoff -is

reduced to 59,500 m3. It becomes less than the allowable

sediment_uolume of'77,§00 m3.

_Ogsong Rlver (Nabonton Creek) L _
As shown in FIG. n7 3. 16, six (6) spur dlkes (Type A) and seVen (7)

: 3ett1es are arranged in- the upstream reaches to 1ncrease the

functlon of natural ‘sand retardlng and Seven (7) ground ellls w1th

‘cribs are. arranged downstream of Prov1nclal Road. The sedlment

frunoff volume is® reduced- £rom 140 500 m3 to 31, 300 m3 It is

lees than the allowable sedlment volume of 32,700 m3 The_river:.

proflle 1s_shown in FIG..?.3.22.

‘Na5181 Rlver

Consrderlng the condltlons of before and after Lyphoon "Dallng“

it ig found to be 1mportant for the Na5151 Rlver to reduce and -

retard the sedlment runoff and yreld in. the upper reaches.,

' Therefore, two (2) cousolldatlon dams and three (3) ground sills

are arranged in the upper reaches ln order that eed1ment runoff as

mud/debrls flow may be changed into bed- load condltlon.. in the ;

-downstream rlver, the lntake welr of NIA functlons as a

-consolldatlon ‘gan, Consequently, the sedlment runoff volume at

the base 901nt is reduced from 992 100 m3 to: 278, 400 m3 whlch
is sllghtly over the allowable sedlment volume of 270 900 m3

However, the excess 15 regulated by the natural retardlng functlon_'

-Just downstream the base ‘point, These Sabo fac111t1es arranged

are shown 1n FIG. ~7.3. 17 The river prof1le is shown in -

FIG.-7.3. 23,
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PRINCIPAL FEATURES OF PROPOSED SABO FACILITIES
FOR THE QUINALI (A) RIVER ' '

Name of

" Nagisi

Ground Slll
(Type A) '

-Total length~ 

430m

. At three (3) 31tes
g _Total length-

690 m

SRiver .- ?rﬁbééeﬁ Works Scale of Works . Rémarks
" Quirangay _Sébb‘ﬁém‘”' 'Heiqﬁtf lOQOﬁ:
. . (Sllt type) Length: * 30.0m
. ,Tra1n1ng Levee .'__Length:' 310m' On the left bank_
_ ‘spur lee o At four (4) sites - On the left bank
';(Type B) ‘Total length-* 990m ' o
' Tumpa_‘ Consolldatlon _ : u:At 51xteen (16) sxtes Drop: 'i.sz.Om'
- (with coconut fence) Total 1ength- 160m o
" Maninila Grouhd 8111 At nine (9)_51tes-;
. {Type B)" Total length: - -450m
.Masarawag.” Sabe‘Dam - Héigh#?T"l0,0m ’
- (8lit type) _Length: . 120m .
‘Spur Dike At four (4) sites =
(Type A) ”Total length°- 9i6m
0gsong .Spur kae : _:At six . (6) eltes
S (Type_h}__' "‘Total length- 1,200m
Jetty "At seven (7) sites
jiotal lengthf__SGOm
Ground 5111 At éé?en (1) sites Drop: :2.0+3;Om
: (W1th arlb) E,Total'léhgth-' 260m
angoildatloq Dam' ;‘~At two (2) sxtes with-spur dike_

with spur dike

{2) Yawa Rlver Basxn L

Four (4) rlvers are selected 1n the Yawa Rlver bas;n, namnly, the

' Anullng l, the Anullng 2, the Budlao and the Pawa-<Burabad Rlvers.

-fSince the Anullng 1 Rlver and the Anullng 2 Rlver “have the sanme base

901nt ‘in common, the Sabo plan for these two rlvers is descrlbed

_'together. i
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i)

1)

Anullng River - _ _ : .
One (1) Sabo dam and two (2) ground 51115 and tralning 1evee are

'arranged to protect Anuling from mud/debris flow comlng from the

'upper reaches’ of the Anullng 1 Rlver.

In the upper reaches of the Anullng 2 Rlver, one (l) Sabo dam and
two (2) spur drkes (Type A) are arranged Four (4) spur drkes _ d
{Type A) and one (l) spur dlke (Type B) are’ arranged downstream o
the confluence of these two rivers.. Flnally,_the sedlment runoff

3

volume at the base point is reduced to 17,200 by the above

"Sabo fa0111t1es arranged as shown. in FIG.-? 3.18. 1t becomes less

than the allowable sedlment volume of 85 800 m3 ' The rlver
profilé is shown in FIG.~7.3.24 and FIG,-7.3.25. o

' Budlao Rlver

-“As shown 1n FIG 7 3. 18, one (1) Sabo dam, tra1n1ng leveer three_:.

iii)y

_(3) _spur dlkes (Type A} and one sSpur: dlke (Type B) are; arranged to

reduce the sedlment runoff and to control the dlrectlon of

_mud/debrls flows, from the - -upper reaches to the down reaches. The

river proflle is shown in FIG. -7 3 26 .

-Consequently,'the sediment'runoff volumefat:the'baée point isf

reduced from 234, 600 w0 to. 54 400 m3 whlch is. 1ees than the_ R

=a110wable sedlment volume of 58 100 m '

Pawa—Burabod Rlver

One (l) babo dam and one (l) consolldatlon dam are arranged in the

upper reaches. "Four’ (4) spur dlkes (Type A) and three (3} spur

fdlkes (Type B) are arranged in series from the mlddle to the down
reaches. to retard the sediment and to- control the directlon of.

'mud/debrls flows, These facrlltles are- arranged as; shown ln

FIG,ﬁ7J3.19. " The river proflle is shown in FIG.-7.3. 27.

' Consequently, ‘the sedlment runoff at the base p01nt becomes the

only bed load ‘of 69, 500 m3 in- volume,
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' PRINCIPAL FEATURES OF PROPOSED SABO FACILITIES

. - FQR THE YAWA RIVERS

Name. of
River

" scale of Works

Remarks

Aﬁdlihg

o ﬁSlit-tyge)"”"”

'ﬁPiopdéed:Wdrks.
sabo Dam
' (SLit type)
' Ground 8ill (A)

Praining Levee -

Sabo Dam .

- spur Dike (A)

Budiao

Burabﬁd

'Spur.Dike (R}
_Spur Diké‘(Bf

Sabo Dam -

(Slit type)

. Training'Levee -

Spur Dike (A)

Spur- Dike (B}

Sabo.bam
(Slit ‘type)
Consdlidation pam

s?ﬁ:’bike‘(Al

SpUr”Dike_(ﬁj'

“Height: . 10.06m
Length: 60.0m

' Ht_two.(2) sites .
_Total length: 210m

Length: 600m .- _

| Height:  10.0m
- .-Length; : 70,0m

At two (2) sites

Total length: " 540m

At Four (4) sites

Total length: 860m:

At one'(if site
Totql_lengths 480m

Height;” 10.0m.

Length: - 90,0m
Length: 400m

At three (3) sites

,Total_length; 760m

At one (1) site

Total length: 400m

Height: 10.0 m

. Length: .80,0 m’

Heighf:: =4_.0'»m'_

‘Length: 120 m

At folr (4) sites:
‘Total length:. 1,000

At three (3) Siﬁés

Total length: 750 m

m

Anuling 1

One is attached
with spur dike

“On the‘right
‘bank Anuling 1

'Anuxing 2

Downstream of
the confluence.

On the left bank

- l'fl'."'



7.3.8 Conetruotlon Plan and Schedule I _
‘To provide the constructlon plan and schedule of the Sabo Progeot,
local condltlons, available equlpment and materlals constructlon
method in Albay, worklng rules, etc. are taken 1nto consideratlon.. The
Babo Project will be performed by, selected Phlllpplne contractors' o
through a competltlve blddlng, 51nce Lhe Sabo fa0111t1es are planned
and de51gned as a 51mp1e structure, The - Sabo works will be conducted
by yearly. program accordlng to the Phlllpplne s budget, and
re-assessment and review of the Sabo plannlng due to the. devastatlon

and fluctuvation of rlver bed in future.

(1) Construction Schedule _

i) Englneerlng Services and Tenderlng Time " .
Englneerlng serv1ces consist of the works. of serv1ces for the f
detalled survey and desxgn, tenderlng and contract awardlng, ‘and

the construction superv1910n.-'

The detailed survey and'design'fof the first year'program'(1983)
are conducted by the JICA Study Team by the end of March 1983
However, the technlcal spe01flcatlons and tender documents w111 be
provided by the MPWH. Tendering time which comprlses advertlse—:
ment for tender and prequalification is scheduled to be started
from the beginning'of:April 1983, Af ter the.fehder closing, the
tender eealuatioa; negotiation and contract awarding will be: done
by the end of June 1983. ' ' '

Prior to the construction of Sabo facilities planned on'eaeh
yearly prog;am, the detailed survey and'deéign, tendering and

contract will be made in the preceding Yeaf;

ii) Constructlon Perlod and Target
The constructlon perlod requlred for the proposed 1mplementat10n
'program of ‘the Sabo Progect is estlmated at 8 years, of Wthh
early 5 years are Stage~I constructlon perlod and later 3 years
are Stage—II constructlon perlod. The constructlon lS scheduled
to be commenced at the beglnnlng of July 1983.- The constructlon'
schedule is shown ‘in FIG.-7.3. 28 and the’ major constructlon works
involved in each yearly program 1s stated below.
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Siii) Coneructlon Tlme Schedule

(a)

‘The constructlon works are div1ded 1nto elght (8) yearly programs
'.ccnsxderlng the prlorlty, effectlveness and urgency cf the Sabo
_facllitles in the: trlbutarles,'and the Phlllppine's budget

' schedule.

'Flrst Year (1983} _ s : :
The detalled design conducted by the JICA Study Team and the
dpreparatlcn of tender documents prepared by the Phlllpplne
'chexnment w1ll be completed by the end of ‘March- 1983.

 The ccmpensation and lahd écquisiﬁicn for the first year

)

constructlon works w1ll be executed by the MPWH in advance of - the

commencement of the contract. -

Upon ccmpletlon of contract awarding,. the constructlcn works will

be commenced 1mmed1ately.

The . Sabo facilities-of“the'firét-yeer pfcgram are as follows:
Anuling River {¥o.l Sabo dam,: 'No 1 grcund 5111, No.3 spur dike and
No.4 ‘spur. dlke), Pawa"Burabod Rlver {No.5 spur dike and No.6 spur

'dlke)

The detailed.eufveyﬁand design and preparation of tender. document
for the second year program will be made by the end of 1983 in

parallel with the construction of the first year.

Second Year (1984)

- Upon completlon ‘of - contract awardlng for the second year

-.constructlcn works at the beglnnlng of 1984 the constructicn cf

No 2 spur dlke 1n the Qu1rangay Rlver, No.3, No.4 and No.7 spur

dlkes in the Pawa~Burabcd Rlver, w1ll be commenced No. 1 Sabo. dam

_and No. 3 spur dlke in the Anullng Rlver, Nc 5 Spur dike in the’

Pawa~Burabod Rlver.w1ll be‘const:ucted ccntlnuously.
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{c)

(@)

{e)

The detailed desxgn, preparatlon of tender documents and contract

awardlng for the third year program will be finished. by the end of_

1984.

'Thlrd Year (1985}

After completlon of the constructlon of the' first .and second year--'
program and contract awardlng for the third yeat constructlon
works, the construction of No.3 and No 4 spur dikes’ in: the.'
Qulrangay River, No 2 consolidation dam in the Na8151 R1ver, No. l
tralnlng levee, No.1l; No.2 and No.STepur_dlkeslln the_Anullng
River, No.l consoiidetioh dam-in.the:Pewa~Bcrabod River, will be

conmmenced,

The erigineering services and contract_ewarding'for~the fourth year

program will be cOmpleted by the end of 1985.

"Fourth Year (1986):

The construction of No.l spur dike in .the Quirangay River,
No.2-No.4 spur dikes in the_MaSakawag Rivér, No. 2 ground 5111 in
the Anuling River, No.4 spur dike in the Budiao River, No.l Sabo

dam in the PéwanBurabod'River, will be commenced.

MNo.2 consolidation dam in the Nésisi_River, No.l tfaining 1evee'in
the Anuling River, No.,l consolidation dam in the Pawa-Burabod

River will be cOnstfuctedfsubsequent to the thifd'year

gonstruction,

The engineering services and contract awarding for the fifth year

program will be completed by the end of 1986.

Flfth year (1987) :

The constructlon of No. 1 tralnlng levee in - the Qu1rangay Rlver,
No l—No 3 ground 51115, No. 1 Sabo dam and No. L and No. 2 spur dikes
in the Anullng 2 Rlver, No.3 spur dike 1n "the Budlao Rlver, No 1.

and No.2 spur. dikes in the PawamBurabod River, w1ll be commenced.
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(£)

(g)

No. 2uN6 h-spur dikes in the. Mﬁsaraﬁag-River, No,l Sabo dam in the
fPawa«Burabod Rlver w1ll be constructed subsequent to the fourth

'_year constructlon.

The engineering sérvices'and contract awarding for the sixth year

_ pfogram will bé.dompleted by the end of 1987..

‘Sixth Year (1988)

Théféohétfﬁctidn_of”ﬁofl Sabo dam infthé Quiramgay River, No.l
sP@gfdikezih the Masarawag River, No.l consolidation dam in the
Nasisi River, No.l Sabo dam, No.l and Wo.2 spur dikes in the

Budiao River, will be commenced. -

‘No.1l-No.3 ground sills in;the Nasisi River, No.l Sabo dam in the

'Anhlingzz Rivéf,.No,3-spur dike in ' the Budiéo_River will be

constructed subsequent to the fifth year construction.-

The engineering services and contract awarding for the seventh

'yéar prograh.will be completed by the end of 1988.

.Seventh_Yeér {1989)

The construction of No.l Sabo dam in the Masarawag River,

No,1l-No.6 spur dikés and NO.l-No.?.jetties in the Ogsong River,

" 'No.l training levee in the Budiao River, will be commenced,

fNo.; Sabo dam- in the . Quirangay River, No.l consolidation dam in
" the Nasisi River, No.l Sabo dam in the Budiao River will be

:-const:ucted'subsequent'tq the'sixth:yearxconstruction;

The englneerlng services and contract awardlng for the 91ghth year

program w1ll be. completed by the end of 1989, .
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~ (h)  Eighth Year (1990)

. The ¢onstruction of the remalnlng Sabo fac111tiee whlch comprlee
consolldatlon fence in the: Tumpa River, ground elll 1n the.
Maninlla River,- ground 5111 in the Ogsong Rlver, w111 be made 1n
'1990. ‘No, 1 Sabo dam. in the Masarawag Rlver and No 1 No 6 spur

dikes in the Ogsong River w111 be constructed Slmultaneously.__

-{2) Construction Plan and:Method _

The construct1on works of the Sabo Pro;ect are planned on the
ba51s of the mode of constructlon .and construction. schedule .'_
'abovement1oned Taklng 1nto consxderatlon, in addltlon to. the above,
the local conditions such as avallablllty No} il local constructron forces,:
weather condltlon, site geologlcal and topographlc condltlons,_'

constructlon method in the Phlllpplnes is applled in pr1n01pal.

Wlth regard to the workable day, it is assumeu to be 220 days per
year and one 8 hours shift per day is applled, con51der1ng the working

rules in the . Phlllpplnes.

Prior to the construction works of the Sabo facilities, the
preparatory works such as access roads, temporary'buildings,'temporary

facilities,'etc. will be made.

_ The concrete works for the Sabo. dam and consolidation dam will be -
executed ‘through the rainy season and dry season cons;derlng the
weather coudrtlon. Constructing the Sabo dam and consolldatlon dam,_'
_spec1a1 river diversion and care of rlver are not requlred and fload
discharge in rainy season w1ll overflow the dam durlng constructlon.

. The dam is designed to be a rubble corncrete. and w1ll be- placed at 0,50
_.m/llft, in consxderatlon of the capaCIty of ava1lable portable batch1nga

and mixing plant

Spur dlke, 3etty, ground. 5111 and tralnlng levee are to be _
constructed as an embankment protected by wet masonry. The embankment
materlals and rubble stone” of wet masonry are to be supplled from rlver
| depos;t._ The concrete of foot protection will be- placed by a llght

concrete mlxer.
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g 4 Dlsaster Predlction and Warnlng System Plan

7.4, 1 Method of Predlction . ' _ _

- Mud/debris flow, flood 1nundation and storm surge are the _
prlnclpal dlrect cauges’ ‘of dlsaster to be’ studied in: thls pro;ect
area. They cJalm ‘casualties of dead, mlsslng and 1n3ured not only
'economlc damages. Accord1ngly 1t 1s concluded that the planned system
should serves to ?redxct the occurrence of these causes well: in, advance

to av01d casualties.

. The'caUSes mentioned:sbove até bfohght by a torrent‘and he&#&
_raiﬁfall and Stroﬁg'wind, Only troplcal storm causes a strong w1nd

_ whlch leads o storm surge ‘in the project area.

Heavy rainfall whloh causes mud/debr1s flow and flood 1nundat10n
is brought by troplcal storm and the South—West monscon. “Heaviest has
been recorded when typhoon has fallen on monsoon, Ralnfall as .a-
Econsequent of contlnuous ascendlng current durlng volcanlc eruptlon is
‘also’ llable to cause mud/debrls flow’ even if the 1nten31ty thereof is -
" not’ hlgh since the erupted volcanlc materlals are piled on the steep

mountaln slope in uncemented condltlon.

. Most of main rivers keep high water stages in rainy season. Flood

- water tends”to spill out from river channel if a flood‘of high peak

o from a steep sloped trlbutary flushed into main rlver whlch is already

in bank full condltlon. In- thls.connectlon,‘the_water 1eve1 at
'downstream réaches ig one_of‘the most important ‘contribution factors to.

designate‘the'flow capscity of river at the reléevant time.

'{In_this'respect, the gathering data and information on:the

" following ‘itéms are assigned to the planned prediction system;

i) Ralntall in the prOJect area, espec1ally in the slope of Mayon
Vblcano.h '
iy Natxon ~wide: ralnfall Lnfozmatlon for approachlng troplcal

storm._ L
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- 1ii) River water stages at relevant bltes. _ o _
Coiv) .Veloolty and’ dlrectlon of stormy wind for approaching troplcal
“storm, ' ' '

v) :Volcanlc act1v1t1es durlng eruptlve perlod.

The method to: predlct each cause lS descrlbed in: the next

paragraph.

(1) Mud/Debrls Flow

Usually there are no spare tlme to keep the records 1n good
condltlon in dlsastrous perlod And 1t is. very ratre that accurate data
of dlaaster 1s avallable. Howeve:, the: accurate ralnfall records are
avallable because-the ralnfall recorders of the’ Legazpl weather statlon.
and the Ligao gaging statlon functloned well 'when typhoon "Dallng
passed the project area. The heavy rainfall attrlbutable to the
typhoon "Dallng" was received from late evenlng to nlght on June 30,
1981." People in the barangays affected by mud/debrls flow remember
‘well the eltuatlon of the dlsaster. The mud/debrls flow occurred at 8-
o'clock in the evenlng on’ June 30, 1981 at flrst in each river - almost
s1multaneously,_and contlnued for 2 to 3 hours w1th certaln
1nter;optlons. The’ cumulatlve_ralnfall depths are_l45 and 135 mm'at
.this ‘time at. the Ligao end Legezpi observatories, respectively,_ The
hourly ‘rainfall intensities at the antecedent two hours of 6 and 7
o clock are 65 and 55 mm at the ngao gaglng statlon, whereas 33 and 63
mm at the Legazpl gaglng station. It should be- spec1ally noted that g
. the flgures mentioned above 001nc1de with- the crltleal ralnfall
commonly acknowledged 1n Japan. In Japan, ralnfall with. 1ntens1t1es of
20" mn per 10 minutes-or’ 50 mn per hour and a ralnfall depth of 150 mm- '
are understood to be. crltlcal for mud/debrls flow,_ Wlth this . regard
fmud/debrls flow are planned to- be forecaeted thrOugh ralnfall :
observatlon, and the lnstallatlon of telemeterlzed ralnfall gaglng

” statlons are" proposed at the follOW1ng 51tes,
COMVOL Mayon Rebt House, Qulrangay, Mablnlt and Tabaco (EL 300 :

m) , San Roque, Legazpz Polf, Mlcerlcordla, Balalgang, Masarawag,

Legazpi Weather Statlon and Na5151.'
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(2) Flood Inundatlon |
* The ronoff oaused by a Lalnfall with -year reccurrence interval
'spllled out: from some sides of river cannel “If the relations. between
the ralnfall and runoff are studred and. runoff models are established,:
_the magnltude of flood and lnundatlon is able to be estimated applylng
the rainfall. data to the runoff model. It should be noted that the
SLtes subjeot to 1nundat10n damages are looated in the downstream
reaches ‘of Qulnall (A), Yawa and Qulnall (B) Rivers, - And - accordlngly
there is oertaln lag tlme between Lhe tlme a stormy rainfall is:
obeerved and the tlme ‘an 1nundatlon takes place at ‘the flood prone _
: area. The total 1lag tlme can -’ be lelded lnto the time of. concentratlon
and the travelling time ‘of flood wave. . Theé available data are llmlted

:and tentatlve 1ag time is arb1trar1ly estlmated for . each major rlver as

follows, S
Teime of .. Total |
S “Concentration- . .~ Travelling Time -~ Lag Time
Rlver- o lat o Hour From’ . To. _ - Hour - (hr)
:Qulnall (A)‘ Nasisi = 1.0  Nasi€i . Libon . 1,5
‘yYawa. . . Culiat 1.0 Culiat . Yawa Bridge 0.5 - 1.5

::Qulnall {B)‘ Bantayeh_ 1. 0? Béntayan' Balza Bridge =l.0: 2.0

_ The 1nundat10n at the downstream reaches can be predlcted
'advan01ng at least this lag tlme applylng the observed ralnfall data at-
“the proposed statlons to the. establzshed runoff model, In other words,
i.lf a heavy ralnfall, say one exceedlng the. Zuyear ralnfall, is: observed-_
at ‘the proposed Anullng or Matanag gaglng statlon, 1t can be:said that -
an 1nundat10n w11l occur with respectlve magnltude at Legazpl City 1.5
'”hours later. Further,_the magnltude of flood depends also on the o
=mltlal water stage at the relevant 91te and local inflow or runoff
Zfrom the remnant oatchment area; Accordlngly the data on water stages
'.at releévant sites and;ra;nfell data at remnant catchment areas are -

':-indispehsable‘Eo'provide an ecourate'prediction of flood inundation.
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In this respect, following telemetetizeé gé@ihg stations are
'proposed besides ones proposed in the previous paragraph for the -

‘:disaetef-prediction and. warning system;

tRalnfall gaging stat1on, (ngao) and L1bon'
Water level gaugxng statlon, ‘Yawa Rlver, Cullat dam and Yawa brldge
i Qu1na11 (A),_Gu1nobatan, PolangUL, Oast
and (Lake Bato) .. ' '
Qulnall (B); Bantayan and Balza brldge-

combined tainfall'and-water-lEvelfgagiﬁg_statioh;_ Nasisi

'The parenthe51zed statlons mean. the modlflcatlon of the exlstlng
statlons for the BlCOl River. BaSLn Flood Forecastlng and Warnlng

. Bystem.

(3):_Storm Surge' ‘ fe ‘
“Almost-all: storm surge are brought by the troplcal storm

accompanled by strong wxnd The locatlon and the forecasted track of e

.movement are obtained by ‘the PAGASA Central Offlce as well as the w1nd
veloc1ty for each storm in the Philippines Area of-Respon51b111ty.;;The .
weather'station of Legazpi can predict the fdture;change of wind
direction availing.the'informétion=described above. For thls purpose,-
the communlcatxon system between the: PAGASA Manlla Central Offlce ‘and
the PAGASA Legazpi (Weather Statlon) Offlce should be 1mproved and

up-graded from the exlstlng 51mp1e SSB system. o

_ Accordlng to the hydrologlc analy51s, the 10cat10n and track of
eye movement ‘and the month of occurrence of tropical storm are ‘the
domlnatlng factors for the magn:tude and 1nten51t1es of stormy
ralnfall Typhoon whlch passed ‘the. PIOJeCt area from south—east to-
north- west ‘has brought heav1est ralnfall to the progect. -And: the '
ihlghest ralnfall 1nten51ty has been enperlenced 1n the progect area
 whien _the eye of typhOOn was located at 500 to 700 kllometers south-east
of the Legazpl City. Whereas, typhoon whlch took courses from _ “
south~east o north-east .or south»eaat to south-west has brought 11tt1e

rainfall in and around ‘the progect area. The facts.;mply-that the
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addltlonal ralnfall 1n the future can predlot at respectlve tlme w1th
lcertaln rellablllty, if, the course .of approaohlng Lyphoon is _
.predlcted In other word 2~year ralnfall or cumulatlve ralnfall of .

. 106 mm is to be predloted some hours before they are Jactually. recexved

In thlS connectlon, data communlcatlon system between the DAGASA
Centra] Offlce and the Legazp1 City is proposed in addltlon to the
voice- communloatlon syetem mentioned above, To obtain higher - accuracy,
it is oonsidered to be most . effective.to exchange data with the Blool
'-Rlver Basln ‘Flood. Forecasttng System to refer the information to

"predlct the ralnfall in the project area.

:7 4 2- Method of Warnlng

Warnlng for 1mpend1ng dlsaster 18 to be . dlssemlnated from Reglonal
0OCD to the- relevant offlces and inhabitants. DCC of respectlve level
1s to be organ1zed to 1ntegrate and to make effective the disaster
preventlon works of varlous offlces upon the first warning from ocCDh.
QiflCES} member of PCC; act in line with the disaster preparedness plan
basing on the warning.; Ishabitants prepare_for'evacuation and flocd
-proteotioe, .The'detailedfwarning_method for each ‘disaster is proposed

as_f01iows;

(1) Mud/Debris'Flow

Wlth due regard to the records of ralnfall and mud/debrls flow,
the tentatlve crltlcal rainfall 1s ‘designated as proposed hereunder .
In this de51gnatlon, the. experlences in Japan were also referred (For

gaging stat;ons spec1f1ed in Section 7.4.1 for mud/deorls flow.)

-(a)"Cumulative-rainfall depth of 60 mm -
(b)_-Cumulatlve ralnfall depth of 80 mm
{c} :Hourly ralnfall 1nten51ty of 50 mm

(@) _Ralnfall lnten51ty of 20 mm per 10 mznutes’

: Warnlng of respectlve level w111 be dlssemlnated malnly based on

. these crltlcal ralnfall as follows,ﬂ

Vo

L 181_...



(Level 1) A warning 51gnal should be automatlcally transmltted
'from the supervisory control unlt -of . the proposed syetem to the
PAGASA weather statlon and Reglonal OCD Offlce in caee crltlcal
ralnfall (a)- 1s observed 1n and around Mayon volcano. The PAGASA
and OCD ‘should. observe ralnfall in the adjacent perlod with: care.
' Slmllar act1v1t1es should be taken 1n case the Reglonal OCD or ‘the -
PAGASA weather statlon recelved typhoon 1nformatlon that a '

tropical storm has entered ' the Phlllpplnes area of responSLblllty._

(Level 2). .In'case‘a'critiCal rainfall (b) iQEObeerved theVPAGASA
and OCD should dlssemlnate the warnlng (level 2) to offlces and
inhabitants ‘in the qelevant area. - In thls case =actlons should be
" taken :by the officeS'whichfie aseigned-the—evacuatlon aspects.
People can stay ﬁome'but should prepafe to evacuate., - And’
-everybody should be’ ready to listen to. the next warning with -~

-careful attentlon.

(Level-B) In case a crltlcal ralnfall {c) or {d) 1s observed
after crltlcal rainfall (b), the oCD . should disseminate the f
warning {level 3} ‘to offices and 1nhab1tants.1n the relevant

area. In this casé, all'theﬂcffices-concerned should take actions
in' line with'the coﬁmend from DCC, 'Peopie-should start to _
evacuate ﬁhe area to proceed to the relevant evacuation center and

should wait for the next instruction from the DCC.

(2)'-Flood Inundatlon
With due regard to- the records of ralnLall flood and 1nundat10n,
" the follow1ng.were designated s’ the critical conditions for -

inundations.-fFor_gagihg statione épecified in Section 7.4.1.)
(a) - 2-year hourly rainfall

(b} 5-year hourly rainfall

(c) “Water level corresponds to 1, 5 year flood discharge
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:XLevel l)' In case the crltlcal condltlon (c) is, obServed the

'dMPWH, the NWRC and other: offlces concerned should observe the

-‘:fluctuat on of the water 1eve1 with' care.’ The installed data ;:'

".processrng unit carries out simulation through the - runoff models

(3)

'for relevant su:esv And if the flood magnltude is estlmated to

rexceed one with z—year return perlod, warnrng (level 2) should be

dlssemlnated And if not, actions: should be taken by only the'

' offices whlch is assigned the evacuatlon aspects. People can stay .

'home but-should prepare to evacuate. And everybody should be

ready to listen to the nextfwarning;eith'careful artention.'

(Level'Z) ‘In case. crltlcal condltlons {a): and (c) is: observed,

_ the OCD should dlssem1nate the warnlng (level 2) to offlces and

-‘1nhab1tants 1n the relevant area‘ "A1Y the, off1ces concerned

should take act1ons in llne wlth the command from DeC, _People

should starr to evacuate to the relevant evacuatlon center and

' should wait for the next,instruotion'from.the DCC.

(LeVel:B) la,case critical coﬁditions {b) and . (¢) is observed,
‘ he'acrions of offices concerned should be in full swing. - People

should. evacuate the area w1thout delay giving the first prlorlty

‘to protect ones llfe.

Storm Surge‘

-Storm surge is attrlbutable to troplcal storm whlch is to be

observed by - 1nternat10na1 organlzatlon. The OCD should be fac111tated

to be able to obtain the 1nformatlon on’ the approachlng typhoon. The

aco should dlssemlnate approprlate warn1ng to the offices and publlc in

'collaboratlon w1th the PAGASA

The crltlcal condltlons mentloned above are tentatlve and should

be examlned in the adjacent stage of study Especxally the information

i‘on tropical storm should be amalgamated to make the warnlng more

_ effeotlve'
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Thej@arﬁing=station'sites:ere proposed as follows;

Legaz?i Areat . f. Legazpl OCD Governmental oftlces 1n the
‘ Legazp1 Clty, St..Domxngo, Camatlg,; _"
Daraga, Matanag, Bonga, Ml—Isl, Budlao,

:Qu1rangay and Malabog.

Mayon North East-Area; Micerioordiai(CCMVOL),fTabaoo,_Maiinso-and
Oson, ' ' '

Ligao Area; = : :Ligao, Guinobatan, Qas, Libon, San -

qustin; Polangui , NasiSi7and Mesefawag.:

: A51de £ rom these statlons, ‘mobil warnlng system should be
1nstalled to relnforce the transmission of warnlng to the areas whereln :

no warnlng statlon is to he pr0v1ded.

7.4.3 De51gn of: Communlcatlon System

Communication systems to be constructed by this PEOJect are
threefold as described hereunder. Route maps of. these systems appear
in FIG.-7.4.1 and FIG._7.412. Meanwhlle, this study is malnly ‘the 'map
study._'At the time of Eroject 1mplementat1on, necessary fleld_tests
'including'the_propagation test_must be carried out; in order to examine

.the degree of radio interference f:om the_existing tadio“statith,-

(l)' 150 MHz Band Radio System (for temporary system)
The 150 MHz band radlo system 1s to he- constructed for telemeter.
s;gnal transm1851on between the ralnfall/water level observatory, and

the base statlon is to be establlshed in edch area..

Hop by hop proflle maps are given in the Supportlng Report II.;
is ev1dent in those maps,_all hops command good v151b111ty and allow
radio propagatlon 1n favorable condltlon. AL all statlons, the antenna

hhelght of less than 20 m is considered to be suffLCLent.
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As for Legazpi radio statlon, the antenna helght must be 1ess ‘than

10 m beeause statlon lS located close. to the alrpoz.'t°

N01se performance in each radlo hop is glven in the Supportlng

Report II.-

(2) 400 MHz Bend:RadiQESySEem (foi Qérning;syetem) .
The:400'MHz band fadio'Sysﬁem is to; be constructed for voice
sxgnal transm1551on between the warnlng statlon and Lhe base station to

be- establlshed in each area. All ba e statlons are designed to permit

them to be co—used as base stations of the 150 MHz band radio eystem.

Hop by hop proflle maps appear in the Supporting Report, All hops
are free from propagatlonal problems.. The hop between Legazplifadio
statieén and_Camallg requires mountain aiffractionfpropagation'which:

however,_ddes neE affeet the system perfofmance adversely.

: N01se performance in each radio hop is glven in the Supportlng

'Report.

(3)  -800 MHz Band Radio System (for multiplex radio system)
ETh’eI"BOE(J::MHz_band-radio'system is to be constructed for voice
.signal and telemeter signal trahsmission between the base station in

each area and the warning center at Legazpl.

.Capacity of this radio'system is for 24 telephone ehannels. This
system, de51gned ‘as a backbone System, is ‘to. be capable of high quallty

'_Lelephone serv1ce.

. Hop by ho§‘pt0file'maps and noise performances appear in the

“‘supporting Report. ' No trouble is seen in the aspect of system

i performance.-

The telephone _channel accommodation plan in thlS 800 MHz oand i

radxo aysLem is 1llustrated 1n FIG.—-7.4.1.
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The dlstance between Legazpl radlo station as a base statlon in
Legazpl area and Legazpl weather qtatlon where the me%eorologlcal
observation cenfer is to be. establlshed, is short. Therefore, in thls

section, a transm1551on route by cable is seheduled

. For 800 MHz band radlo system between Naga (Camarlgan) radlo -
statlon constructed in: the Blcol River Bas1n Progect -and ngao radio-
stat1on,to be constructed by this Project, the study_of system.des1gn
is omitted.  'The reason is the 1ack_o£.ma§s_available. Howerver,"by
establishing a,rédio repeaterﬁstatien newly between_ﬂega-radlo_station
and Ligao radio station, any foresecable propagatiehal-problem can

possibly be prevented.

7.4.4 System Conflguration and Functlon {Equ1pment)

' Equ1pment requlred in the lmplementatlon of this PrOJect can be
classxfled into four major categorles,: They are telemetry system
equlpment, warning system equipment, multiplex. communlcatlon system
'equlpment and HPF radio’ communlcatlon system equlpment. Statlon by
statlon equipment 1nstallat10n configurations are in FIG.-7.4. 2 to
FIG.~7.4.5. . Detailed eguipment List is presented.ln-the_Supportlng

Report II. A summary of required equipment is as follows:

(1) Telemetry system quiﬁment
if"Equipment'to be instelled.at-Meteorological_Obsarvetion Center
{a} Telemetering Supervisory Equipment =

This equipment is to be installed for the purpose'of :
supervising and control of equ1pment 1nstalled at each o
observatorylstatlon. The superv1sory and control functlon of
this equiement can: cover 15 stations, By means of 1nsta111ng _
additional unlts, the equlpment function can: be 1ncreased to

cover a maxxmum of 30 statlons.

This equipment-reCOrds basic data,-such-as:hourlyirainfall
:and cumulatlve total ralnfall, as well as rlver water level
changes. When the rainfall and water level changes beyond

_the predetermlned llmlt, the equipment issues alarms.
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(b)

{¢}

(@

OPerating console

This operatlng console makes each observatory statlon supply

'required aata-perlodlcally_or as_occaSLon_dlctates._

Dlsplay Equlpment _

'The dlsplay equ1pment 1s of wall type and dlgltally 1ndlcates

a1nfall and water 1eve1 data supplled from each observatory

ustatlon.; Indlcated data 1nclude the - tlme of obsarvatlon

'(year, month; ‘day and. hour) - and the name of: statlon

concerned. ;hls eqolpment_oan make data - indications covering

20 stations.

CVCF' Power 5upply Equlpment

This: equlpment supplles AC power to the loads thhout _
momentaxy 1nterxuptlon:1o the event of commer01al power -
failuré, The equipment input is AC 220 V-and the output is'
ACoLOO V,"The'eQuipmént capacity is_planned to be'S_EVA;

' This equipment contains the built~in rootifier,-storage

-:battery;'inverter,'AVR;'etc.s The storage battery holding

time is about 10 minutes, ice.; up to the time the standby

motor generator starts,

) Equlpment to- be ‘installed at Weather- Statlon

{a)

Rain: Gauge '

The raln gauge is planned to be the tlpplng bucket type.

-ThlS raln gauge- has the raln bucket that tlpq once every time

the ralnfall reaches 1 wm 80 that the rainfall can be

:mea3ured by ‘l:hfa number of bucket tlpplngs.; Measured data are

sent through telemeterlng equzpment o the meteorologlcal

observat1on center.
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(b}

(e)_

(d)

Water Gauge . o
The well type water gauge is planned to be. adopted.- The:

:water gauge or this type has its defect 1n that the water

plpe 1% apt to be stopped, up with 511t, aowever,‘lf the water

 pipe is well maintained, the gauge 1teelf seldom suffere

trouble and works effectlvely.

Thie'water'gahge-uees the float to detect the water level

" variation and makes variation data processing by neane of

: analog/dlgltal converter, and sends processed data: through :

telemetering equlpment to the meteorologlcal observatlon

center.

Telemeterlng Equlpment _
This equlpment converts rain gauge and water qauge ‘data into
F/S signal and sends out such signal to thegtransmltter. The

equipment also detects control signal supplied from the

‘meteorological observation center and, at the same time;

supplies necessary data to the meteorological obServatiQn

center.

‘Radio Equlpment and Antenna

Radio equipment frequency is of 150 MHz band. " For

transmitter outout, either 10 W, '3 W or 1W ls-to be.
selected. The transmltter output. must be determlned, based
on the propagatxon test_result. In this study, the selection

is for 10 W, allowing'for:seme margin.

For radlo frequency of 150 ‘MHz band, a reratlvely large

antenna element is required. When the antenna 15 1netalled

‘on the mountain s;@e,_the wind pressure that_;s 1mposed.on

the antenna is supposed to be considerably heavy. Therefore,

- in the relatlvely short dlstance section, the use of. sleeve

. antenna is planned
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(6)

G

For'ﬁhe'seieCtion'of antenna type and radib*fréqhency also,

'1nvestigation must be made as to whether the radlo frequency -

'of 150 MHz band is already used at the 51te or not, 'in order

to. prevent radio 1nterference.

Shelter-

The ralnfall obeervatlon station is established in many cases

on the remote mountaln 51de or the like. . For this. reason,

the constructlcn of statlon bu1ldlng where to lnstall

_ equlpment 15 ccn31de1ed to take much tlme. Hence, the

statlon bulldlng 15 planned to be the’ shelter type.

30153 Cell:POWer Supply System _

For: power supply system to ralnfall and water level
observet;on stations, the: solar cell power supply system is
blanned té‘be adopted. ‘This is because at those stations the

power consumption is extremely ‘limited and in many cases the

- commercial power supply. is not available..

The solar cell capacity is set at such level that can endure

_ for about one month without sunshine, as in the rainy season.

(2) Wernlng System Equ1pment

i} Equlpment to be- lnstalled qt Legazpl Warnlng Center

(a)_

MCA - Control Equipment

Communlcatlon trafflc between Legazpi warning center and

‘warnlng statlons to be establlshed in mun1c1pa11t1es and

barangays is consldered to be extremely small except during

dlsaster preventlon/rellef act1v1t1es in the typhoon seascn.

-Hence, for communlcatlon systen, multl channel ‘access (MCA)

7-system is planned €0 be adopted.'

: MCAISystem'hoids‘nétewcrthj meriés.: Chlef among them are the

effectlve use avallablllty for radlo frequency spectrum and

the system constructlon ‘cost economy on account of the

reduced.requlrement of radio equipment’ at base stations, For -
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{c)

MCA:syeteﬁ'allows'warning stations. in-the'arEa to coeuse
radio channels though, in some cases, all channels may. be
occupled, lettlng the stations o wait unt11 an 1dle channel:

is found,

‘MCA ‘coritrol equipment is to control radio channels thaﬁ are

co-used.

When:an emergency situation breaks out, exceptional traffic
growth is anthlpated between the spe01flc warnlng statlon
and the warn1ng center. To cope with such trafflc growth

effect1vely, it is so arranged that the manual sw1tchboard is

_establlshed for prlorlty handllng of emergency communlcatlon

by means of controlllng other non—urgent calls. o

‘Normally, for communlcatlon between the warnlng center and

warning statlons and between warnlng stat10ns themselves, the

dlal gystem can serve.

Mobll Control Equlpment
Conmunication between warnlng station and moblle statlon and
between one moblle station’ and ‘another is conducted via base

station to be establlshed in the area._

The mobile control equipment is to control radio equipment of

the bese'station.

‘Telephone Exchange Equlpment
‘With telephone exchange equlpment 1nsta11ed, dial system

'communlcatlon between warnlng statlons themselves and between

the warning center and warnlng stations becomes possible.
For trunk lines} 3 channels are to-be accommo&eﬁed'at Legazpi

R/S 3 channels at Ligao R/S and 2 channels at May0n Rest

House. Exten51on lines total 39
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“As a means of emergency oommunlcatlon, the manual switchboard

establ1shment is planned as’ aforementioned.

fRemote Supervisory and Control Equlpment
'Both Legazpl R/S and ngao R/S are unattended stations though

Mayon Rest House 1s not. Remote superv1sory and contLol

equlpment 1s for remote superv1sxng of the operatlnq

_ condltlon of equxpment 1nstalled at those unattended stations.

ii) 'Equlpment to be lnstalled at Legazpl R/S ngao R/S and
: Mayon Rest House

(a)

Ab)

Radlo Equ1pment for MCA System :

ThlS equlpmenf frequency 1s of ‘400 MHz band The transmitter

output 1s set at 5 W., However, as-in the case of radio

' frequency of 150 Mﬁz band, the study of radio lnterference

w1th the exlstlng 400 MMz band system, as well as the field
propagatlon test, must flrst be . carrled out before final

'deCLSlon of frequency band, transmltter output, antenna type

and S0 forth

Radio'EQuipment for Mobil System

ThlS equlpment frequency is of 150 MHz band The

communlcatlon system is the 51mp1ex system. The tfansmitter

output is set at 0w because the communlcatlon is with

yehlcles.

111) Equxpment to be Installed. at Warnlng Statlon :

~Aa)

(b)

'Radlo/Control Equlpment _
'Thls equlpment 1s composed of radlo equlpment and control

unlts. Control unlts are for radlo channel selectlon. ‘For

antenna,_the uge of Yagl antenna is’ planned

=_l?ower Supply Equipment :

The most part of munlclpalltles and barangays where warnlng

stations are to be established hold access to commer01a1
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power supply' Floatlng system power Supply equlpment is
planned to ‘be adopted in order to cope’ w1th trafflc growth

succesqfully.

Each warning. statlon is not to be equlpped with standby motor
generator. Instead, portable motor generator is to be:
transported from Legazpl, ngao or_Tabaco in case the .

commexcial power failure continues for a long. time.

(3}: Multiplex Radio Communlcatlon System - R

This communlcatlon system 1s to ‘be constructed on ‘the. warnlng
-‘center ~ Legazpi R/S - Ligao R/S - Mayon Rest House route and ngao R/S
- Naga (Camarlgan) R/S route. ' These systems can transmit a maximum of
24 telephone ohahhels. Channel accommedation plan for each:oﬁ the

abovementioned'routesiappears in F1G.-7.4.5,

Radio equ1pment frequency of 800 MHz band and transmltter output

 of 5 W are planned to be used

Power . supply system is of floating system. This is because
'commerc1al power supply is available at all statlons and because the

radio system is to .be operated around the clock.
(4) HF Radlo Communication System
HF radio equipment is to be installed at Manila. PAGASA; Manlla
OCDh, Legazpi meteorologlcal obsarvatlon cenﬁer, Legazpi oCD and Virac

radar station.

i)y Radio Equlpment
For radlo equlpment, frequency range is set at 2.0 MHz --18 0 MHz .

Transmltter output is set at 150 W (PEP) for A3J, A3A and Al

models and 40 W (carrler) for ASH model

Input power is DC 24 V.
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ii)

.(5)
1)

Antenna-

;used at both statlons.

__For Manila - Legazpi section, 109 perlodlc type antenna is to be

For Legazp1 - Vlrac sectxon, 3—-band. dipole type antenna is to be
used at both statlons.

Ptih@ipal Features of the Project. . -

'Disaster Prediction and Warhing Syétem

In th;s progect, dlsaster pzedlctxon and warnlng system statlons

and Ladlo system ale as- follows.

(a) 'Meteor61Qgical Observation Stations

" First Stage .

Legazpi

 Qﬁifan§5y

Mabinit

MaYOn Rest Housé

:Tabaco (300 m)

San Roque o
Legazpl.Golf

Micericordia

iSecond Stag

_leon

Bato

Ligao -
Nasisi

Balaigang

Masarawag

' Third Stage

Culiat

‘Yawa Bridge

Meteorological Observatlon Center -
(Legazpl Weather Statlon)

ralnfall gauglng station

rainfall gauging ‘station - _
water-level gauging station (Existing)

rainfall gauging station { oy

water?leve; gauging station’
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{b)

Guinobatén
Oas
Polahgui
Naéisi_
Bahtayaﬁ

Balza Bridge

Warning Facilities

First Stage

Legazpi

:Legazpi
‘Legazpi

Matanag
Libon
Ligao
Mobile

Second Stage

Sto.'Domingo
Malinaoc -
Oson-

Tabaco

water-level gauging station = ...

~warning center

government office warning station

warning station

warning stations _ ‘
Four vehicles at Legazpi warning center
Two vehicles at Ligao warning station
Two vehicles at Tabaco warning station

Guinobatan = warning

Daraga warning station

Camalig u - Qas -
Malabog " .~ 'San Agustin "
Budiad " - Polangui u
Quirangay " : ~.Naéisi _ . "
Mi-Isi ' " ~ Masarawag : "
Bonga " N
Micericordia "
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(c)'ﬁRadio System

Radio System- for Meteoroloqical Observatlon
{150 MHz Band Radio bystem) '

lrlrst Stag .
Legazpl R/s--

1

Quiréngay'- rainfall gauging étation

wablait
m ~-Legézpi:sélf - v
LI - San Rc’q_ue. _ "
o '~ Micericordia "
" Mayon Rest House - Tabaéb‘(EL;300 m) oo
“SécondyStagg 5 o o _ _
' Ligad rR/S '—'Liyoﬁ o :- rainféll gaﬁging:sfation
_.“  o ~ Bato o .wéterfleyel Qauging_station
" ‘. - Ligao - : rainfall gauging.sfétion
" - Nasisi | e
. - Bélaigang "
,ﬁ”.” o '~ Masarawag !
Thirdxstégé N -
_Légazpi S/S."' ~ Culiat _ water-level gauging station
w o : - Yawa Bridge | " ' .
. Ligao R/8 .- ._— Gﬁinobééan_ | v
" o " = Qas "
" | -~ Polangui. - | n
_ K ) _  '—_ﬁasisi; - "
‘Mayon R/S .—‘BqntéYan v
oo . - - Balza Bridge ' o

‘Radio Systém for Warning Facilities (400 MHz Band Radio. System)
First Stage: S _ R '
Matanag ' warning station

Legazpi,Rij-.' -
R Legazpi” goverhment office .
o - LégaZpi o o  _
".Ligao R/S - Libon o wérhiﬁg statioh
B - Ligac . ' W
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Second Stage

Leng?i.R/S Ve
n NS
u -
u -
11} —-
i . -

" -
" -
'Ligaozk/s -
" -
" -
" -
" -
" -

Daréga : Warﬁing 9tatibn
Camalig . "

- Malabog M
Qﬁiranghy ' "
Budiao w
Mi-Tsi L
Bonga;: "
Micericordia "
Sto. Domingo ':..‘ "

‘Malinao RS
Oson’ ' B

“pabaco . -". Lo

. Guinobatan | o

.oas o "
San AQUstiﬁ o "
Polangui "
Nasisi’ "
Masarawag "

_Radio SYstem'for'warhing'Mobile'(lso MHzZ Band-Radid System)

- First Stége

Legazpi R/S ' -
Ligao " -
Mayon weo -

Trunk_Radio_SysEem

Pour vehicles for Legazpi area
Two " for Ligao area

™wo " for Tabaco area

Fifst35tagé

Légéﬁpi Warning ~

. Center- _
Legazpi R/S = -~

Ligao'R/S _ -

Second Stage
Ligao R/S
Repeater Station

(800 MHz Band Radio System)
Eegézpi E/S- .
L#gao.R/S

Mayon_Rest‘ﬁouse

Répeater Station

Naga'(Cémarigan)‘R/S
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HF Radio Systei
First Stage . o _
' Manila PAGASA =~ Legazpi Meteorological Center

Second Stage
Manila'OCD. = Legazpi Warning- Center

Legazpi Wa:ning' ~ Yirac Radar Station
Center ' :

7.4. 5 Constructlon Plan

ThlS Pr03ect is to be perfcrmed in three. stages as shown in the

constructzon time schedule (FIG ~7.4.6 to FIG.-7.4.8.)

Partlclpatlon of fully experlenced Consultant in the prOJect
1mplementat10n is de51rable from the vxewp01nt of smooth progress of
constructlon work., Because, con51der1ng that this Project comprlses
constructlon not only of. meteorologlcal observatlon system but also of
varlous kinds of emergency-use-communlcatlon fa0111t1es, experience 1n.
the conventlonal meteorologlcal obgservation system constructlon only

will not be fully subserv1ent.

As shqwn in the construction time sehedule, detailed desién:and
tenaer-spegifications'must £irst be completed before the commendement'
of eonEtructibn work. if ﬁhese requirements.are filled en]y at eaeh
stage 1ndependently, the 1ack of cons1stency in overall plannlng may be

unav01dable.'

© On the other hand, when such tequirements areISatisEied en bldc at
‘the' Elrst stage, the statlon site selection can also be’ settled and
Wwill exped1te the commencement of station bu1ld1ng constructlon in and
after the.second_stage, Especially the constructlon_of water-level.
ﬁ observatien stations'is possible in the. dfy eeason only. Actually,_
.thls constructlon 1s often retarded, caUSLng the ‘whole progect

lmplementatlon to lay fatally behlnd schedule.

From the foregoing v1ewp01nt,_1t is essent1al that the whole

detailed deSLgn is completed at the first stage. .
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As stated in Section 7.4.4, 1nvest1gations concernlng radio routes _
mainly consist of the map study. Therefore, when detailed desxgn is
made, rddlo 1nterference to/from the existlng radio system must be
carefully examlned. 'If necessary, propagation tests must: also ‘be
carried out. And, based on the: findings in such examination and tests,

the radio ftequenéy band to adopt must be determined.
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7.5 Cost Estimete

7.5, 1 Sabo Pz%oje_ct :

E(1_} General = .- o

_ - Consttuctlon cost of the Sabo works 1nclud1ng nine trlbutarles,
under the Mayon Vblcano Sabo and Flocd Control PrOJect, is; estimated on
the bas;s of the prellmlnary desxgn and the proposed oonstructlon plan
and schedule.; For the cost estlmate, local ¢onditions of the
:Phlllpplnes, avallable equxpment and materials, Suitability of:
conatructlon method, working rules, the Government estimate procedure,

etc., are taken 1nto account

. The coet estxmate 15 carefully prepared, u51ng the quantltles

: obtalned from tne prellminary design study, so as to 1nclude all the
:costs 1nc1dental to the constructlon of the PrOJeot Detalled cost
estlmate and unlt prlce breakdown is presented on the Supportlng Report

II and Detalled Cost Estlmates.

The basic conditions‘applied for the cost estimates are presented

belowi“'

(a}) Price level: - Prices are based on current prices for labor,.

“materials and equipment as of Mid-1982,

(b) . Exchange Rate: Ruling exchange rate used in this estimate is

1.0 US Dollar = 8.0 Pesos = 240 Japanese Yen.

(c) Work Quantity: Work quantltles are calculated from the
' ' pcellmlnary design and presented on the Detailed Cost

: Estlmates,

(d) Tax :and Duties: On the financial construction cost, unit
prices are'estimated on the basis of the current prices in
the Ph1]1pp1nes addlng tax and dut1es for 1mported materials

and equlpment._
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-(e)- Material Cost: All construction materlals are to be supplled’
by the contracior ma;nly from local markets. It 15 based on
the price in Albay in Mld-1932¢: The costs of steel prOGUet
and reinforcing bar, cement, fuel and” lubrlcant are lelded

'lnto the forelgn currency portlon and local currency portlon.'

{£) Labot Costs -Direct daily wages of'ioeel 1ebor.eppliéd to the
construction cost are estimated based on the wages:in Albay
in Mid-1982. The labor cost estimated does not include any

cdaily overtlme and overtime for Sunday and Hollday.

{g) Equipment. Cest._ Equ1pment cost 15 estimated on the b331s of
depreciation coeL, repalr "cost and admlnlstratlon cost
agalnst CIF price, 'in con51der1ng dally rental rate in ‘the
Phlllpplnes, Equ1pment cost does not 1nclude the naterlal

_cost'and labor cost.

(2) Construction Cost _ _

Financial construction cost estimate is made based on the MPWH
estimate procedures. Construction cost comprises contract cost
including direct cost, general,-eupetéisien & miscellaneous, profit and
contractor’s tax, right of way/site acquisition, engineering cost,
'projec£ mahagemeet cost aﬂd eontingency. The MPWH estimate:procedures

are as follows:

i) Contract Cost _

- Direct cost 1ncludes the direct cost of materlals, labor
‘and equlpment exponces as shown in the unit prlce breakdown
on the Detalled Cost Estlmates. ~The cost of labor is
estlmated at the sum of dlrect labor, leaves, SSS/GSIS,

=medzcare and state insurance.

- General cost for thlS estlmate 1ncludes mobillzatlon and
demoblllzatlon, vehlcles, field offlce,_accees road and-
‘other temporary;wo:ks. General cost’ is taken as 10 per

“cent of the direct cost. -
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S Supervisxon and miscellaneous ltemg for the contractor are
- estimated at the rate of 5 per cent and 1 per cent of the

sum of direct cost plus general cost respectlvely.

- Profit_ISQcomputed:at'10% of the sum of direct cost plus
genexal cost and supervision & miscellaneous according to
: the Memorandum fqr‘the Allowable Percentage of_Contractor's

Profit in the Philippines.

= Cohtxactor's-tax is estimate at 3 per cent of the'améunt

abovementioned,

ii} Right of Wﬁy/Slte AqulSltlon
-= The cost of rlght of . way/sxte acqu151t10n is calculated
‘based on the schedule of Base Unit Market Value for
Agricultutal Lands in 1982. This cost is assumed to be

P 1,806 per hectare.

iii} Englneerlng Cost

- Englneerlug ‘cost which is 10% of the contract cost 1ncludes
topographic surveys,-de51gn,_501l testlng prior to and
during construction, construction surveys and const;uction'
management; In the construction cost estimate, the
.engineerlng cost for the overseas consultant is not
1ncluded and thls englneerlng cost is to be consultancy
servees of the Philippine's consultant under the Project
.Management 0ffice= The consultancj services of the
‘overseas consultant engineer is described.in Section 7.6

aﬁd}this cost is also estimated tentatively.

iv) Progect Management Cost
- The operatlon cost of the project management office
*:establlshed by Lhe,MPWH.ls compqted at 5 per-cent:of the
_eohtract cost, ‘The prOject-manégemeht_cost iﬁcludeS'the_
éélaries'for the pefédnhel éerbices and'maintenance.&
.operatlng expences during the construction perlod 1nc1ud1ng

design stage.
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v}

vi)

Cdntingéncy . . _
The cantingency is providéd to_cope with,unforeseen physical -
conditibns and.price escalation due to inflation.
- The rate of physiCal_contihgency variesfwifh conditions of.
.conStrudtibn_and the physical contingéncy'is.influenced by
the'following'factorsi Physicai cbnditions Qf construction
site; TéChnically uﬁknown difficﬁlty; EXactneés of ' .
investigatioﬁ and study undertaken:; Exactness and base of
cost estimate; Exactness of work quantity calculation;
variation in preliminary design; Occurrence 6f;unféreseen
~ condition due to natural phénoména; Exactness of estimate
of construction period,
From an assessment of factors involved, the physical
‘contihgency'of 15 per cent on the feasibility stage

estimates is applied.

~ The rate of price escalation contingency_varies'with.
inflation in the Philippines. The price eécélation is
estimated by applying the_inflation rate of 7 per ceht'per
annum on foreign cufrencyléortion and 13 per cent per annum

on local currency portion.

fotal Construction Cost
The total construction cost of the Sabo Project is estimated

at P305.9 million, of which P78.8 million is the foreign

currency portion and P227.1 is the local currency portion as

shown in TABLE-7.5.1. The Cost of price escalation over the

B-year construction period (1983 to 1990) is taken into

_account in the cost estimate and is calculated based on the

construction cost disbursement schedule, The construction

cost for each construction stage 'is summarized below.

Foreign Currency Local Currency
Portion " Portion

~- {1,000 Pesos) " {1,000 Pesps}

Stage-I 43,964 117,532
Stage-II- ' 34,809 - 109,549

Total 78,773 . 227,081
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The éonstruction cost disbursement schedule is estimated
‘based on the Phi1ippine‘s budget. (Investment Requfremeht, cy
19ﬁ3ﬁ1987;'ﬁlood ¢0ntrdl=and Drainage}. The,disbursement
- SChedulefisrliStéd:iniTABLE¥7,5;2. ‘The constfuction period’
will'reqﬁiie:S:yeaES'in=this study. ‘The disbursement
'séheﬁule from 1988 to 1990.15 calculated based on the
Philippine‘s'1987~budgét;' In additioh,.tﬁeiecbnomié‘cost_and
. the diébursemeﬁt.schedule are bresented in TABLEF?.S.B and
TABLE—7;5;4. Detailed cost éstimates is listed in the
_ Supporting Rebort_IIf '

'{3) .Operation and Maintenance Cost
' - The annual opbration-and_maintenahce cost of the Sabo Project is
estimated'at'PBSO'thouSand:on_the=basis of mid-1982 prices and 0.5 per

cent of the construction cost ekéluding the price escalation.

7.5.2 Disaster'ﬁrediction and.Warhing.System

| 'Prdiect cost for‘the'diSaétér prediction and warning sysﬁeh at
each construction stage and the cost estimates appear in TABLE»?.S,S'to
TABLE-7.5.7. '

Foreign_Currency- Local'CurrencY
Portion Portion
(1,000 Yen) {1,000 Yen)
Stage I - 1,335,497 2,186
Stage II _ 455,436 1,260
stage III 190,273 . 502
‘Total 1,981,206 3,948

'-This prqjeCt-cost is calculated by the following conditions,

(a) Constrdctibn oﬁ disasteg prediction and warning system is to be

' carried ont_qn_tu:h%kef'basé.. The undermentioned wofk items are
ﬁto'be_taken'care dfsby.the ﬁhilippines authority in_chargé of this
Project.. ' o | . o
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(b)

(o)

(@)

Station site land procurement, grdund'leve}.ling andj-fending-;
Access road, land procurement and’ road constructlon |

Station building extension and constructlon, except: shelter type
statlon bu1ldlngs

Leqazpl R/S - communlcatlon cable 1nstallation

Commercial power drop-in to station sxte

Project cost is to be quoted at the price level as_of_Mid-lBBZ.-_
The exchange rate used is 1.0 US Dollar = 8.0 Pesos = 240 Japanese

Yen. All equipments and materials-are to be exempted from

domestic'tax'and'duty of the Philippines.

Construction of disaster prediction and warﬁihg.system is to be

divided into three stages in consideration of the degree of

urgency of countermeasure; as well as the maintenance and

operation system.

Project cost breakdown by foreigﬁ currency portion and local

currency portion are as follows:

Forelgn currency portlon-

Radic equipment, cartier terminal equ1pment, power supply

equlpment, tower, anteﬂna, telemetering equlpment, rain gauge,

‘water-level gauge, publicity car, other equipment

Equipment shelter o
Construction materials cost and work cost
Sea transportation aﬁd insurance cost

Training and operation/maintenance guidance

‘Congultant’ fee

Local currency portion:

Cost of inland transportatlon to station 51te

Work ‘cost
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7.6 Project iﬁplementation
?.6 1 8abo Works
(lf Executing: AgencieS:

' The Ministry of Publlc Works and Highways (MPWH) Wlll have overall
respon81b111ty for the 1mplementat10n ‘of the Sabo Project. Prlor to _
the.commencement of the. implementation act1v1t1e the MPWH will create
and/or establish an'édéquately.stafféd and ﬁéll»equlpped-PrOJect
Manageﬁent Office'under thé office of theVMinistef, with £he MPWH
Regidnal'office'in assisting capacity. The Project Managémeht'OEEice
Wlll be responsible for all designs ‘and constructlon of the Progect
It w111 be headed by a Progect Manager, to be appointed. by the MPWH,
who will be a551sted by a Project Englneer, who will also be .the MPWH
staff membe;;'and full-time experienced staff engaged by the MPWH.

FIG.—?.G.l preseﬁts ovefqll-project_organizatiqn chart;

{2) Implementatlon Schedule

The constructlon of -whole Sabo Pr03ect will take 8 years,
includlng detailed survey and design, tendering and contract awarding,
and the necessary preparatory works. The construction of the Project
" will be made by two stages, since early 5-years Sabo works will be
implemehted;in.View-point of the importance;aﬁd ufgency_of the Sabo
facilities for preventing the diredt-diséster'due to mud/debris flow,
'and 1éter.3—years Sabo works will be implemented as a river baéin
: .managément;' The construction of the P#oject will be commenééd'in
middle-1983 ‘and will be completed by the end of 1990 as shown in
FIG.-7.3.28, Construction Time Schedule, The construction séhedule
ﬁillibe pfepared:based on the following'considefation;'the-anhual caéh
flow as stipulated in the Philippine's bﬁdgeﬁ for thé sabo Project, the

'impoxtance'ahd urgency of each Sabo facility.

‘ Detailed construction Scheddle and ‘annual Sabo facilitiés to be

cbnst:ucted is préSented in Section 7.3.8.
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(3) Land Acqu151t10n

_ The ‘Ministry of Public Works and nghways has given the assurance
that it will acquire all'lands, rlght—ofmway, easement, licences and:
6ther rights_and_privileées-inCluding\watér-rights,'all'df whiqh are
required for ‘implementation of the Project and operation of the Project
ta0111t1es, well in advance to avoid delay in the 1mplementatlon of the

Progect.

-{4) Mode of CénstrUCtion _

Taking into accbﬁnt the Phiiippine‘s contracts.for Civil'works,
the similar flood cOﬁtrol.projects[ idcal contractors, availabilityiof
 materials and equipment, the construction ‘works will be carried out by
the contract basis with.local contractors under the supervision of the

Project Management Office.

(5) Operation and Maintenance
After the completion of the construction of the Prbject,-the '
operation and maintenance will be transferred to and managed by the

MPWH Regional Office, V.

(6) Consulting Services _

_ConsUlting services will be'required to assist MPWH and the PMO
for effedtivé implementation of the Project. Consultants will be
engaged by MPWH in the Phlllpplnes, to provide the follow1ng services:
technical assigtance and consultatlve services in the 1nterpretat10ns
of detailed 6951gn including topographic survey, plans, spe01flcatlons,

tender documents and construction supervision . of the project.

 Except the above consulting services conducted by Philippiﬁe
consultant, a few forelgp consultlng englneer of ‘expatriate Sabo
englneerlng services is de51rable to a5515t the 'MPWH and the PMO and to
advice the Ph111pp1ne consultant durlng 1mp1ementatlon stage. If the
consul tant englneers can be engaged by MPWH, they assist: 1n- '
formulation of a detailed plan for the Sabo fac111t1es arrangement-

adv1ce on a detalled design for each Sabo fac111t1es- review of a.
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detailed implementation schedule; the tfaining of the PMO peréonnel

‘Engaging the forelgn consultant englneers, the cost of englneerlng

‘service w1ll be added in the flnancial construction ‘cost, The cpst-for

the forelgn.conuultant englneer 1s-est1mated as-follows, on the
assumption-thatijQuiréd man~month is 48 man-months (2 men x 12 months

X 2 years) in early implementation stége.

COST OF ENGINEERING SERVICES (YEN)

‘1. Remuneration

{1} Field services (43 M/M) | . - 105,600,000

2. :Direct Cost

{1) International Travel Cost

i) Air Fare (¥220,000 x 8 trips) | 1,760,000

ii) Excess Baggage Charge

(¥1,400 x 20 kg x 8 trips x 2 tlmes) 448,000

{(2) Perdlem and SubSLStence Allowance

(£16,000 x 30 days x 48 MM) 23,040,000
3. Contingency (10% of 1 & 2) : . e 13}085;000
Total . o . 143,933,000

7.6.2 Disaster-Prediction and Warning System
The implementation plan for the disaster prediction and wafhing_

system is divided into three stages.

1Preséhtly in Legazpi area, the disasterfprediction and warning
3ysﬁem‘a¢eé’nbtjex15t._ Hence, for the maintenance/operation bE the
s:yg:t.em:__tobe ';r‘legl.;]_y.-_els_tabli.shled,: thé rhaintenance system mus_t_ be
Qfganizéd'withd&t dgléy aﬁd, a£ the same time, the training of

maintenance personnel must also be completed in time.
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To complete the disaéter predigtipn and warning_sysiem in a.
specified period as.a crésh‘program.iq not- realistic. Tn. the first
-place, the malntenance system organlzatlon requ1res careful
con51deration. In the second, the construction-of water level
observétory buildings takes conslderable time. 'Thus, for an -
alternative, the prqject-impleméntatioﬁ by;stéges_ih accordance with

the degree of'urgency of disaster pteaiction and warning ia planned.

With regard to the system cbnstruction, the émployment of.
Consultant will be required, and this is foi.the purpose of smobth‘

progress of construction work. :

The execution of construction is on international competitive
contract'base. The construction of station buildings for other than
shelter type statlons is to be undertaken by the Phlllpplne s authority

in charge of this PrOJect.-

Work schedule at each 1mplementat10n stage appears in FIG, ~7 4 6
to FIG -7.4.8.

(1) First stage

ConStruction in the first stage consists of the facilities most
urgently required for disaster prediction and warnlng._ Those
facilities are the necessary minimum number of ralnfall observatorles,
meteqrologlcal_observatlon center, warnlng stations and warning
center, In the first stage work schedule, the HF;dommunicafion system

between'thé'Légazpi PAGASA and Manila PAGASA will be upgraded.

i) Meteorological Observation Center _
The meteor@logical observation center is to be eéfablished.at :
Legazpi. .This ceﬁter ahaiyies data suppliea from‘observatoriés in
diffefént'places and, when danger is anticipated;'issues alarm to
the warning center (which is described in item iii). The optimum
place where to locate the centér is Legazpi weathérIStaﬁion.'
ﬁbﬁever, for want of floor space in the station, the station

building exten51on i8 necessary..
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id)

iif).

v

Rainfail'Observatory

Ralnfall observatories, more than- one ‘each in the first to fourth
quadrants, are to be established, centerlng upon Mayon Volcano,
for the-purpose of_smlt dlscharge fqrecast,‘ All observatory
builéingé are to-bé the shelter type bécause, in: this case, the

construction period can Be reduced.

Warning Center
The'warning'center is to be established at Legazpi. This center
is tO“iésue evacuation advice to municipalities. and barangays

where disaster is anticipated and to instruct countermeasures when

'disaster'éctually takes place.

The'opﬁimum lécation of the center is in Legazpi OCD'building; In
this building, howevér, necessary flob: space for the center is
not avaiiable. Furthermore, building strength is not appropriate

for the center. - Thqs'the center must be located at another site.

Warnlng Stations
Warning statxons are to be establlshed in munlclpalltles and
barangays where disasters are foreseen. The stations are to relay

disaster warning to inhabitants.

At the first stage, warning stations are Scheduled to be

constructed at Matanag, ngao and leon where disaster potentlal

is espec1ally great.

Other warning stations than the above are also to be established
in governmental organizations in Legazpi. These warning stations

are to maintain contact between the warning center and those

" governmental organizations'wheh‘disaster takes place. Such

“:warhing_stations'are_to be established at two out of all

~  governmental organizations' in Legazpi.
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v)

vi)

vii)

(2)

Warning Mobile

| Forwardihg of ‘alerts, including evacuation: advice, from'the

warnlng ‘station to lnhabltants in the area concerned ‘ig dlfflcult
because lnhabltants are wzdely scattered. . For thls reason,'_
vehicles with announcement speaker and radio equlpment mounted

aboard are to be assigned on duty in Legazpl city, Ligao and

" Tabaco.

Those vehicles are ugSed. to forward alerts to inhabitants and to
report damage and ‘casualties to the warning center. Four vehicles

are to be provided at Legazpi and two each at Ligao and Tabaco.

HF Radio Equlpment Renewal

:Presently, at Legazpi weather station and Manila PAGASA, HF radlo

equlpment is installed for exchange of information. However, that
equipment is obsolete; furthermore, outsxde radio 1nterference'is

frequent. Service is far from being satisfactory.

To save such situation, radio equipment and antenna facilities are.

to be renewed.

UHF/VHF Radlo Statlons
To connect each ‘observatory and meteorological observatlon center
and to connect each_warn;ng statlon and warning center, UHF/VHF

radio statjions are to be established.

Second stage

Construction in the second stage consists of rainfall

observatories and water  level observatories whose main purpose is to

make flood forecasts, and warning stations to watch for silt discharge

and tidal waves, Upgrading of HF radio system is also included in the

- second stage work schedule.

i}

"Rainfall Observatory

Rainfall observatorles ma1nly for flood: forecasting are to be

. establlshed at ngao, Nasisi and leon.
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ii)

iii)

iv) .

v)

Water Level ObserVatory
Presently, at Lake Bato, water level obhaservatory: exists. This

observatory was’ constructed as part of rthe Blcol Rlver Basin Flood

' Forecastlng and Warnlng SysLem.= Data collected at. this

observatory is transmltted to,Manila PAGASA ‘via UHF radio route.

‘Lake Bato water level observation is important for-flood

forecastiﬁg_in'Lake Bato environs., Therefore, it is so planned,

this time, that Lake Bato water le#el observation data is supplied_'

.pot oﬁly;to_Manila=PAGASA but to meteorclogical observation center

at Legazpi also.

Warning Stations

Warnmg statlons scheduled to be constructed at the second stage

‘are as follows.

(a) Legazpl'Area}: Daraga, Camallg, Malabog, qurangay,_Ml—Ishl,
Bonga and Sto. Domlngo
(b} Ligac Area: Guinobatan, Oas, San Agustin, Polangui, Nasisi

and Masarawag

"{c) Mayon North East Area: Malihao, Oson and Tabaco

HF Radio Equipment. Renewal

Presently, at Manila OCD, Legazpi OCD and Virac radar station, HF

radio-equipment is installed for- exchange of information among

theSQ-points. Howeve;, all the equipmeht_is obsolete. Therefore,

the renewal of radio equipment and antenna facilities is planned.

UHF Radlo Station

Constructlon of telecommunlcatlon system by UHF radlo system is

scheduled. ! Th1s connects the system to be constructed by this

Project with the'eXisting Bicol River Prbject¢SyStem g0 as to

‘. realize more extensive flood forecasting and: warning syStem._

The scheduled UHF radlo system is to connect L]gao radlo statlon

to’ be constructed by thls Pro;ect w1th the. EXIStlng HNaga:

(Camarlgan) radio statlon of Bicol Rlver Basin Fiood Forecastlng'
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and Warning System., When this UHF radio system' is cdmpletedt
Manila PAGASA and Legazpi meteorological observation center can .

partake stable communication service at all times.

{3) " Third stage _ _
Construction in the third stage is planned to be the water level

obéervatories.
(a) Legazpi Area: Culiat and Yawa Bridge

{b} Ligao Area: . Guinobatan, Oas, Polangui and Nasisi

{c) Mayon North East Area: Bantayan and Balza Bridge
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7.7 PrdjectiEvaiuatiqn
7. 7 1 'General _

Economic evaluation is: made ‘on - the ba81s of “w1th and without
.pfdject principle" as well as the evaluation on the re-study of master
- plan. The direét:and indirect benefits at#?ibutable_to the project is

defined as the change of the economic and socio-economic cdnditiQnSu
with and.without'the project. "“Without.project“ condition in this
“study is assumed as the condition that'no improvement works are
undertaken. All the benefits and costs are valued as of 1982 and

exchénge.rate of US$l.= PB.O is.uséd in this study.

Financial evaluation is aléo'conducﬁed to the assessment for
repayment of the project construction cost., In succession,
constructlon fund requ1rement is estlmated for the 1mp1ementat10n of
the progect, taklng into account the prlce escalation to be expected
_durlng the construction period. Repayment analysis is made on the
basis of the expected direct revenue and the estimated fund requirement

with the assumed terms of the finance.

In addition, project‘évaluatidn”is made taking intc consideration
the intangible benefit and social impact induced through the

implementation of the project.

7.7.2 Economic Evaluation

Project beneflts in- the P[O]eCt area are ‘the expected reductlon of
damage to houses, rehabllltatlon cost of palay fleld covered by
‘mud/debris,. re- transplantlng cost and production loss of coconut
damaged by mud/debrls flow and cost’ of rellef goods and medlcal
assistance. These beneflts are presented in TABLE-4.3.1 and”
TABLEfS.G.lD and summarlzed in TABLE-7.7.2. -In addition, the reduction
of sediment runoff volume as mentioned in section 7.3.7 can be

evaluated for project.behéfit; Owing to sediment runoff from the foot

'-_ of Mayon Volcano, unexpected river improvement works for flood control

_ such:as:river dredging will be Trequired under future-cohditionIWithout
the £lood control and Saboﬁprojects. The sediment runoff reduction-

benefit is presented in TABLE-7.7.1.
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The annual progect benefit under full development stage lS
estimated at P 5.06 million and nost of this project benefit is

produced from the flrst constructlon stage.

Economic construction cost for the project is estimated taking
into consideration tax EQ be deducted ané cbnt:actor’s prbfit for the
constructlon cost, The total economic construction cost is éstimated
at P 152 mllllon and annual O&M cost is P 949 thousand as shown in.
TABLE-7. 7 2. As for the first construction stage, the total economic
construction cost and annual O&M cost are estlmated at P 93 million and

P 5806 thousand, respectlvely.

In order to estimate‘the:eCGnomic internal rate of return, the
benefit and cost stream is prepéred:aé'shown in TABLE-7.7.3, and a
result of estimation is given in FIG.-7.7.1. As shown in. fhis figure,

‘economlc internal rate of return for the full construction stage of the
Sabo project is estlmated at 0. 9%. In case of the only first ‘
constructlon stage, cn the other hand, it is estlmated at 3. S%. Asra

:result of economic eva)uatlon based on the tanglble ‘benefit, economlc

viability of this Sabo pIOJect is not so attractlve, though it is
techn1cally sound. However, thls project will be justlfled by the

intangible and social benefits described in section 7.7.4.

Y R R 3 Flnan01al Evaluatlon

Fund requlrement for the pro;ect construction is estlmated on the
' basis of the_dlsbursement schedule of the project cost and expected
cost escalaéfon, The rate of cost escalation is estimated at 7.0% per
'annum for:foreign'currency portion and 13% per annum for.local currency

portion during the construction period.

) Estimated:fund requirement is P305.9 million as shown in
TABLEf7.5,1._ Based on this estimated fund requirement, cash Llow
statement are prepared under assumption of the following financial

conditions,
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Forelgn cur:ency portion* _
Financed by bilateral or international organizatlon with
interest rate of 3. 5% ‘per annum and’ repayment period of 25

years : lncludlng grace perlod of 6 years.

Local currency portion:
Flnanced by the budget allocated of the Government W1th ne

1nterest and ne repayment

In the cash flow=statemeht'as’shown in TABLE-7.7. 4, the operation
and malntenance cost ‘and loan repayment will be subsidized by the

_Government.

7.7.4 Progect Assessment

.. The need of thlS project will be Justlfled through the assessment
. of 1ntanglble and social beneflts as_mentloned below. -Furthermore, tlie
Sabo projeotfat'the foot of_Mayonjvolceno ﬁilizbe'important‘for-the'
implementation of the flood éoﬁtro; plan at the middle'and lower

reaches of the Quihali.(A)'and'the.Yawa Rivers.

1) Stablllzatlon of People ! leellhood

' According to the 1nformat10n from the DCC and COMBOL, people at
" the foot of Mayon Volcano has suffered large damage from mud/debyls
flows: In recent damage,'1;428 houses and 264 ha of agrieolturel'lend
were damaged due to mud/debris flow caused by'typhooh “Daling“ in
1981, The 1mplementat10n of the Sabo project will contribute to
" stabilization of the people s livelihood. '

2)  Protection of Hﬁman'Life

‘Thezmud/debris flow in 1981 also caused serious damage to
_;nvelusble human lives which are estimated at,52 persons as shown in
- TRBLE-7.7.5. 'The'inﬂured by thisg floh reéched more'than'lbo'éersons.
. These casualtles will be largely reduced by the 1mplementat10n of the

pr03ect.
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3) Social and Mental Stabilization

The mud/debris flow ocdurs:suddenly and preSenEs a'disastrdqsh

scene after its damage, Thé_beoplefs 1iving‘at the foot of Mayon

Volcano has been exposed to a menace'of such mud/debris flow and this

situation will produce a bad effect on their social and mental

stabilization.

In'adé{tion to the above intangible and social benefits, it becaﬁe

 glear, through the field interview survey in 1982, that there is a

strong‘request for the Sabo project from the pecple expoéed to a menace

of mud/debris flow.

7 7.5 Evaluatlon of Warning system

Although project beneflts 1nduced through the 1mplementat10n of

warnlng system include a few direct and indirect beneflts, the major

part consists of'intangible benefits such as p;dfédtion against loss of

1ife, social stabilization, etc. which are difficult to be quantified..

The projéét benefit produced by the warning system'will-be considered

as follows.

1)

2)

The wind daﬁage to houses will be reduced by the wa:ning to

people.

If large floods come,-thé safe and smooth evacuation of people

" will be carried out by the warning system.

3

4)

3)

Thé wétning of tjphodné'beforé.coming tq'thé area Will'péoduce

a good result to social and mental stabilization of people.

The effeqtive relief activities by the authorities concerned

will be expected by the communication line of warning system.

The damages’due to flood‘and mud/debris flow will occur duriﬁg

the construction perlod of flood control and Saho f301litles. S

'_However, these damages will be mlnlmlzed by the effectlve

“warning act1v1t1es.
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TABLES






TABLE-3.2.1 LIST OF TYPHOONS AFFECTING THE PROJEQT AREA :

Year.

Nane of Typhoon

Daling

. Occurrence Date
1970 Atang Peb. 23 - Feb. 27
: Yoning Nov. 17 Nov: 20
1971 Herming May 25 May 27
1972 Konsing ~Jan. 23 - Jan. 26
1973 Luming Oct. 2 Oct. 9
1974 Bising Jan. & - Jan. 11
Iling Jun. 22 - Jul. 2
Tening Oct. 14 - QOct. .17
Aning Nov. 4 —'Nov. 7
1976 Huaning SdJun. 22 Jul. 2
1977 “Unding Nov. 10 - Nov. 17
1978 Alang Apr. 18 - Apr. 26
Weling Sept.24 -~ Sept.28
Yaning Oct. 7 - Oct. 14
Kading Oct. 25 Oct, 29
1979 Bebeng Apr. 13 - Apr. 19
: Ftang Jun,. 30 - Jul,: 1
Pepang Sept.16 ~ Sept.20
Yayang Nov., 4 —Nov. 7
1980 Nitang Jul. 19 - Jul. 22
'  Osang Jul., 22— Jul. 27
Yoning Oct. 28 = Oct. 30

Aring Nov., 1 Nov. 7.
1981 .Yeyeng Nov. 17 - Nov. 21
‘Dinang Dec. 23 - Dec. 27
Jun. 28 Jul, 2




TABLE-3.2,2 MONTHLY FREQUENCY OF TYPHOONS
ARTECTING TIE PROJECT AREA

Yeat ‘Month Jan,’ Feb. -Mar.. Apr. - May June July A_ug. : S_eiyt. Oct. . Nov. Dec.
1970 R | 1
1971 I '
1972 1. ' _
1973 s _ ' _ o
1974 1 ' ' 1 ' _ 1 )
1975 o | :
1976 o ' ! o _
1977 | | _ | | 1
1978 1 N N
1979 : : 1 T i 1
1980 -~ . | : . 2 1 1
981 ' 1 1 1
Crotal 2 1 0 > 1 a4 2 0 25 6 1
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TABLE 3,2. 9 RECORDED ANNUAL MAXIMUM MINIMUM AND MEAN WATER LFVEL_

oF LAKE BATO

Minimum.

.  deimum_' . el .
Year _. V]C]);zgrrehce : Ga.igez:l:-le_i:{gh.t g:i;;? rence G'tgeHOlgh't : _Mea,n.
1960  Oct. 9. EL. 9.22m .Apr.féé "BL. 5.06'm  EL. 6.44
1961 Sept. 7 7.47 Apr. 30 - 4.82 5.9%
| 1962 Sepb.28 7.54 May 17 5.01 6.17
1963 - Aug. 15 8.83 May 31 _“4 67 5.77
1964 Oct. 1 8.61 June 24 4T 5.91
1965 July 14 8.76 Apr. 19 5.31 642
1966 . Dec. 29 8.49 May 8 4094 5.92
1967 Nov. 'S 9.36 June 8 4lg9 6.43
1968 Sept. 30 7,49 Apr. 26 4.81 5.52
1969 Dec. 14 . 7.55 May ~ 31 ©3.37 5.28
1970 Vet 14 10.14 ~ L -
1971 July 16 7.99 - - -
1972 Jan. 11 8.88 - - _
1973 Oct. 17 9,21 . - -
1974 Jan. 1 8.43 June 8 469 6.09
1975 Dec. 28 10.45 June 12 478 5.93
1976 Jan. 1 9.71 May 18 4,47 6.45
1977 Jan. 1 8.63 May 5 4.86 6.14
1978 Sept.28 8.53 Apr. 19 4.70 5.96
1979 Sept.19 9,98 CApr. 2 4.70 6.20
1980 Nov. 6 8.53 May 16 4.60 5.76 .
1981 July 4 9.73 May 15 4.74 6.04




TABLE-3.4.1  ESTIMATED PALAY PRODUCTION IN THE PROJECT AREA IN 1979

15.8

Sé&éon and ‘River Basin Total
-Planted _ i . ' Project
Condition - - Quinali Quinali Yawa HRast- Area
T {A) 5 (B) Northeast
(1) Arca of Palay Field (ha)_ '
fross Palay Field :
— Irrigated . 8,530 ~ 990 380 2,500 12,400
- Bainfed 3,870 2,010 170 3,250 9,300
Total :: 12,400 3,000 550 5,750 21,700
Net (Planted) Palay Field | |
~ Trrigated © 6,320 810 270 2,000 9,400
- Rainfed 3,050 1,590 130 2,330 7,100
Total 9,370 2,400 400 4,330 16,500
(2) Average Yield of Pakay Bstimated (ﬁon/ha)
We't' Season Palay L
— Irrigated 3.1 3.1 2.4 2.9 3.0
- Hai_nfed }-BT 1.7 1-3 1:6 1-7
Dry Season Palay o .
~ Irrigated e 3.3 3.3 2.5 3.1 - 3.2
~ Rainfed ' - - - - -
{3) Estimatéd Palay Poduction (1,000 tons)
Wet Season Palay 24.8 5.2 0.8 9.5 140.3
Dry Season Palay 20.9 2.7 0.7 6.2 30.5
Total : o 45.7 7.9 1.5 70.8

T - 10
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" TABLE-4.3.1 DAMAGE. TO HOUSES DUE TO MUD/DEBRIS FLOW
: " CAUSED. BY TYPHOON "DALING" IN 1981

Totaliy-.' - Paftially' ~ . Total

= N Y  Danage
Name of River — ?Sﬁroygd Damaggd : quage. _
Hotbe: Value Houses Value Houses Value -
1) Quinali (4) 39 113 335 67T 374 180
1) Quirangay. 20 58 200 40 220 98
2) ‘Tumpa 4 12 100 20 104 320
3). Maninila = 0. 290 15 3 $ 25 32
4) -Masaravag 5 14 20 4 25 18
5) .Ogsong ' - - - - - -
6) Nasisi . S - - - - -
I1)  Yawa - 196 568 605 121 801 689
1) Anuling o 23 67 130 .26 153 . 93
2) Bediao 142 411 373 . 75 515 486
3) Pawa-Burabod . 31 90 102 20 133 110
IT11) Quinali (B) - - - - - -
IV) East and North-east 65 189 . 188 38 253 227
Total 300 870 1,128 226 1,428 1,096

Note: _Damdge value per house at’ the foot of Mayon Volcano is estimated
as below, on the basis. of the result of field interview survey
in 1982, - _ . .
—JTofally destroyed .i P2,900/house
— Partinlly damaged : P ’QOQ/house

Source: . Result of field intervigw-survey in 1982,

T2



(0008L) {000°085)  (000°062)  (000°.28)  (000‘669)  (C00‘626) I

00069 00020 000°8LT 00Lgvy . O00L*GEE  .000°$6¢€ 12407-qng
- - - 000*0€€ 000 8LT 000°gTZ  000°96T  000¢C6 - feSuzaey
LT - = ST ooLoze 00L‘6¢ - Arty p redroTUny.
. 00069 . - 000492 - - L= 000°0ST . 12TOUTAOZ]
- - 000 9% - - - 000*0ST - TEUOTHEN
. BOXY PW@M
- . Lo : ‘ . : : C-Ug JoN. pue 35eq

{000 L9¢€) {000°49¢) - (000°€9¢)  (000°¥9E)  (000°61Z)  (000‘¥6Y) ) |
00052¢ 0004¢€6E 0Cs sve 006°L6T 000601 ono‘ote T®}0L-4ng -

. 0004652 - 005°LLZ 006602 000°g0T . 00%‘2g 000°01 AeBuvaey -
00002 - 00C* 0¥ 000 0% - 00s°2g S o0sfee 000°0LT L1109 redioTuny
Q00°CL - Q0ccy - = - 000°0¢ TeTOUTAOLL

- - 006°0¢ 000°96 000°L2 - - TBUOTEN
. utrseg
; . . . B : LIATY BARL

(000°96T°¢) (000¢€0Z°T) (000°80TT) (C00‘STE E) {(000°Co¥)  (000‘¥86°T)

000%¢6L T 1 006°€¢8 006649 oocszifT  oosteee 000°89T T TR30I-ARS -
e - 005 “L - 00§ “ge¢ 005 €2€ 000°0LT 000001 - AeZuesreg
o= - o - 000°20¢ 0os‘es - 431p 3 Tedrotuny
000008 - 006°€0T - o= E 000‘89¢ TBTOUTAOI
000 £66°1 - 0ocfzel - - 000°TSE 0000051 - 000008 - TeuoTIEN
o . . Utseqg X0ATH
(¥) TTRUINg
= . o B 20y JOo SpPUT
1861 0861 6161 gL6T 1167 5161 6L6T PEod o SPEEA

TISRE L9ATY

(seseg :3TUR) -

mﬁbeobﬁam avoy Ol EDVWVI.-J0U1d

Z7 € P-ATAvE

13



.Hm>¢ﬁ.mvﬂa&_mwmﬁ e pogruTLse exw. saseyjuaied euy T Spunowy "mMHWEwm

(000%166°¢)

Aooonwmonmv.ﬁoooﬁpwmhmv;hooohwmphmv (000°096°T) (000 0L V)

000°LEg e 00F“L604E . 000°E0VT - 00¥60TC 00Ef6VL T 000°666°T - T230%
{000496£)° (000°949) - (000°92€) (000°229)  (000°6LT)  (000°962) |

000°05€ 006 8%Y 000°00T . 00LflEE  00T‘98 C00°9e1 . Terog-ans
- - 000°00¢ 000°64T - 000‘06 - 000°T8 . 000‘0E - AwBuwieg
R = o= = 00Lftw oot‘s = - . A1) piredrovuny
000021 -~ posfiet - - - 000 St - TeToUTA0Ig
000°0¢£2 - - 000°Ly 000°sy  -000°r0T - 000fte - - o TRUOTREN
(g) TTEUIR
1861 - BL6T . LL6T oLl et o PRI TR

0861 T BL6T

TuTseg JoAty

~ PINUIUCY ~

- 14



- r1esar.e01xd ZgAT 1® DUIBWILSS oaw sosayjusxed ayy Ut Squnowy | :SNIBwey

{00029 | - (000°86T°0T)

0004669 T) (000° 542} erop
- - 000f005¢T 000‘00T T QoofoTe - - _ 000 PEE ¥ St
: . ) o (000°90L4g) utseq

- - - - - = 000‘00L°¢ TOATY BMe]
(0004669° 1) (000°55E) " {000%2oV) - (000°26v°T)  WIS®g I9ATH

. 000f008 T ~000°002 ooofoze . o - - - 000°+€9 (¥) TTRUINg
CoTgeT - 086l 6161 gL6T L1161 oL6T  CLeT CTSBg I9ATY

(sossg 1aTup)

HINLONALS AVATIVYE OL d8VWV( aoeis £ ¢y —HIEVE

.

_T -



+19a0Y 201ad gRAT 4% DOLBWILALSY oI® omwﬂpﬁmnﬁm‘m:w UT $3UNOWy i SHIewady

(00042268) (000°208°€) (000°TOV*T) (000 E16)

(000212} (000°¥0TY  (000‘8TEST)

1230],

000°6£6°L  000°8L6°T 0Q00°TL6. 00009  "000‘SIT  0OO*0S 0001095
C(00050LT) - {000°STT) T (000°L1Z) {(000°90T) uUISBE IATY

- 00C*0ST 00006 - 000f€ET

- - 000°Sy

- (g) TTBUINg

{000°96€)  (000°pE)
000‘0¢€ . 000°.L2 - -

waly 15®g

~H3ION B 35T

(000%s¥z) . (000¢€ST)

PR . 000°0LT - 000°00T

(000°#0T)  (00O°THT)

HISeg

I3ATYH BMEYL

(000¢90¥*8) (600 £69°€) (00095T4T) {000 £EE)

- 000‘6EF L 000'T98°Z  000°TOR  000LZE

= 000°08 Q0009
{(000°Z212)" - {000fTLOfT)
-000°6TT - 000°cew

uTSBg JISATH

A<v.ﬂMMﬁHsQ.

T6T . 086T. 66T . 8161

LL6T 9LET - GL6T

urseg JI9ATY

(soseg :4Tup)

SHITTITOVA @3ATE OF

TOVRTG GOOTE . "€ v-aIavy

T .16



mowmwo mdﬂnmwcamnm 4DTILST mﬂp hmhﬁzgmﬂm puB SYIoM 0TTqnd Jo AX3STUI - wonﬂom AR

-awak yowe ur --Teael entxd ey uc wwmﬁﬁ 218 $51%02 oFmuweq -

-801330 Surassutrdug £310 @ﬁd

punowy

:SMIRWaY
000°09¢- 0006 - oooﬁoo 00065t SL6T 123Q wmﬁwmﬂm,_@omwmha
- oooLOm - - 000°05 - obaﬂz.omg_wmqﬂa4wmnnongha_
| D00CTT - ~ - 0006TT %boﬁ_%ﬂ:n_.WWWqu woondAg
ooowooﬂ - - 000°00T - gL6T “dog ,mnﬂﬁma,mqpogm%e‘
| 000¢09¢ 000° €51 - 000° 00T 0004 L2€ Q16T *300 (Burpey, wooydAp
0004166 - - 000011 009°108 6161 +dog ,Buedeg, wooﬂmwﬂ
000°8L6¢2 00606 oooLNN - - 000°198°T 0861 " 0K “mQﬂwq_ mmon@aB
000°656°L ..ooonOWH 00005 € - 000 6EV*L meﬁ ‘ounp wwqﬂﬂwa_ wooydAy,
00C*0%S < - 00002 - 000 0Ly € 1861 .>oz.,maw@s<.‘qunth_
_oooh@mmhn - 00019 - 000°26¥ ‘¢ 1861 Jomn_wmamawmh,qOoagaa,
e SRR LNE Ll TE WEIE sesawee

{scsag t41Un)

SHTLIIIOVA HEATH FHL

0L 1S00 EHVAVE GELVALLSE S'€ v-FIAVL

T - 17



*1aasY eot1xd 7@sT 3@ ﬁwvdﬁwpwm sxe saseyquated sy} UT fuUNOWY

s£RMUSTH DuB SMIOM 5TIQng 3O L14£TUT — 90INOG BYRJ  : SYIBWEY

(000°659°T) (000°29¢) (000°96¢) (000° L69) .
0005951 000¢ L6¥ - 000 08¢ 000¢LT9 R
© 000°0L6 00000 - 000°05¢ 000° 0zt 1867 -sunp ,5GrTeq, wooydAy
000052 1000401 - - 000001 T86T "AoN (Bwipuy, w0owdAy
- 000°v¥E 000° L1 - - ' 000° L6 1961 "92q 4Bweuid, wooyd4y,
. 480D UISRE I9ATY woIy 488y urseg UTSBg I9ATY . :
eBwwmeq T30 ~yaxoN 1SR 1oaTY eaE) (¥) Treutnd . woouddy pue q4vq

(g) TreUIng

...Amvwmm.wyﬂnbv

 STEOREATVA GHL OF 1500 BOVAVD QEIVWILSE  9-€'pEIEVE

T -~ 18



000%€9L

12903

000°ZT®  000°9ZL 000°¥9€  00C‘€ZE.  000°TVE‘S
000 96¢ - - = - - - S¥I0M I31EM
S = - 000°¢¥T - 000°€9T = 000 %01 000 T#T SeTFTTTORY ISATY
- - - - = = 000°90L g - shearTRy
- 000°L9¢€ - 000 L9¢S 000°€9¢ 000‘¥9¢ 000612 000 +6¥ speoy
B o . : .r:.”w..dm IBATE EMBY
000¢PG6°€T 000°806°C  000°TE8‘T  000°T¥9'T - 000°LET't QO0‘ESY 000°Lp6*s TR10]
000°169 - s - - - -~ syTon IdyEp
CO0‘90¥°8 . .000°E6OE . 000°9ST‘T  000fELS poo‘ete - CO0°TLOST SOTRTTTORI I9ATY
-000°G69°T ~ 000°C5T  000‘Tov - - - 000¢26t°T - sdeAtrey -
o00egtie - 000°€02 T~ 000‘BOT‘T  000°SIB'EC  .000°¢Lon 000 ¥86°2 - SpEoy
. A : GTseg JXoATY .
(V) Treutnd
1861 0861 6161 8L6T 1161 9L6T <161 urseg 13qty
S {ses8g :gTUR)
FUNLOMELSYIANT - INTWNIFAOD 0% FDYWVC (0074 Lr € p=TIEV],

T~ 19



*1oaaf dotad mmoﬂ.p@.@upmaﬂpwm a8 w#qsoE4 wmxhﬁEwm

00C“6TE 9T  0Q00°LLO‘Y

_ooonmmmhq 000°00ZE  0D0‘O¥6°E .ooo*¢oonﬁ ooo“oﬁmhoﬁ

6L6T

CL6T

TB30%
00048211 000‘STI 000°9.L9 000 €pg 00C*2T9 000°6LT 000420% 1220
- 000°29¢ - - - - = ~ S¥IOM I93RM
000°0LT 000“¢TT - 000°L12 - - 000901 SOTLTTTOR I8ATY -
L= - - - - - o= sAenTTRy
000°96E - 000°9L9.  000°9T¢ 000229 000°6LT . . 000‘96T ‘speoy
. TTSeq 19414
(g) TrEUINg
000 +viy 000 € 000°086 000°¢06¢ - 000°L28 00" 669 000°626 T®30]
. —_ = - - - - - . SYIOA I37BH
000 96¢ 000°vE - - - - - - SATITITO®Y JI9ATY
- - - - - - - sABATTRY
C00°8L - 000085 006062 000°Lz8g 000669 000°626 spEoy
. S oIy 158%
- -y}IoN ® 4SBF
T86T 086l 8L6T LL6T 9161 urseg TeoATy

~ penuTsuOy -

T~ 20



"Taae] @otad ZR61 3% DPEYBUWTLS3 ST 1500 mmmqu

*Ap uotdey ‘U0TABIYSTUTURY GOﬂpmmﬂngH TBUOTIRN — 294N0G BB(J :SHIRWEY
00m£wmm - - - 00z¢s 00822 CL6T *08q 4Buestg, wooudAy
_HQOW,HmH :QOMROQH - | 002 61 _oomﬂwh 9L6T ‘Ae MMmu@Hmh_aoonm»a
002 6v2 _oomme_ - - . ooonmoH LL6T a0y ,Burpup, wooydy
00618y 00%* 91T - 006°1¢ 0024 6c¢ 8L6T "490 \Surpey,. wooqddy
0014809 00€ 08T - - 00¥“Eh CoTivIv mhoﬂ‘.mww _msﬂﬁwan_noogmhy
00T°0TL 00¥ ‘19 - | 0Ot ‘92 00€°289 6161 ~dog ,Fuedsg, wooudA[
00w 8SH 000¢¢e - 00080 0% gz€ 086T 4o ,3uray, wooqdAy,
002625 008 <0T 008°9¢ 008 °9¢ 008 6+E 1861 “aon Burpuy, wooyddy
_mmmaMMowmpoa _«anOZWMMMamem ﬂ¢>ﬂmnwmwm_ | Mw%@mﬁmmwwm MM%@MWMwMMm woonddy, puT o3eq

..Amommm.upﬂﬂbv.

SUTLTTIOVE NCILWOIHdI HEL NO LSCD HOVWYI CHIVWILSH

T ¥ F-HTHVL

21



TABLE-4.5.1

RICE PRODUCTION DAMAGE BY TYPHOON “PEPANG" 1979 -

‘Affected Arca

7o~ 22

_ Are& of _ Yield o _
Mun1c1pallty Standlng _ No 7 With : Production
' Palay Total Recovery Recovely Potent1al Actual . Loss
(ha) ™ - ‘(ha} . (ha} (ha) " (cavan/ha) (e avan/ha) ( avan)
‘Quinali (A)_Rivér'Basin L o
Poiéngui | ;964' 292 0 292 86 49 10,804 .
Libon S 1,773 0 1,773 1,291 482 89 48 134,061
Oas 1,411 1,411 52 1,359 85 70 24,805
'“'Ligap; Te2h 622 42 580' 85 70 112,270
Totals 4,770 4,098 1,385 2,713 87 - 59 182,540
- : ' - {9,127 ton)
Quinali (B) River Basin
Malinao 15369 1,369 15 1,354 80 75 7,970
Tabaco 41 41 - 8 13 75, 45 1,590
Total: - 1,410 . 1,410 .23 . 1,387 80 74 9,560
T (478 ton)
‘Source: BAEx, Municipal office, 1980.
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TABLE-4.5.3 DAMAGE TO AGRICULTURAL PRODUCT DUE TO
e MUD/DEBRIS FLOW (1980 - 1982) -

T . Paiay _Coconutb _
Basin - ‘Area - Value/L  Arvea =  Value/1 - Total
(ha) ~ {R103) - (ha) (p103)  (210%)
Quinali (A) 105 214 45 - 68 282
Quinali- (B) - R - - —
 Yava | 91 142 23 35 177
Northeast Area . . 6 12 15 23 35
‘Total | 202 368 83 126 494
/1 D&mdge value per hectare is estimated as .follows:
‘Unit Yield  Price  Danage Value
Crop- {ton/ha) {2/ton) {B/ha)
. P&la,_y._ : o - ' .
Quinali {4} 1.7 1,200 2,040
Quinali (B) 1.7 11,200 2,040
Yawa 1.3 1,200 1,560
Northeast Area 1.6 1,200 1,920
Coconut: :
(Copra) _ 0.88 ‘1,600 1,410

{Charcoal) : 0.20 _ 450 90

Source: Resulls of risk analysis
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TABLE~4.6.1 DISASTER RELIEF
{(TYPHOON "DALING")

(Unit:: P10%)

Area ' Pepang © Daling
Quinali {4A) : 1.9 38,1
Quinali (B) - 1.1
Yawa ’ - 2.0 .
Northeast . - 5.5

Total 1.7 46.7

Source: Région&l Office of the _
Philippine National Red Cross
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TABLE-4.6.2  MBDICAL ASSISTANCE RENDERED
PO VICTIMS OF TYPHOON "DALING"
JIN THE PROJECT AREA -

No, of Health Cost of Cost of

Basin Personnel lnvolved Personneli= - Medicines™ Total
(man-day) _ (P103) - (#103) (P103)
Quinali (A) - 7,020 399 234 633
Physicians — 1,080 162
Nurses - 1,080 43
Midwives - 4,050 162
Sanitary '
Inspectors - 810 32
Yawa 220 11 10 21
Physicians -~ 20 3
Nurses - 30 1
Midwiﬁes - 130 5
Sanitary
IHSPtho:s - 40 2
Total SR 7,240 a0 244 654

FARRE Unit cost of personnel is assumed as follows.

Physiéians . P150/day
Nﬁrées : : B 40/day
Midwives . : P 40/day
.Sénitary‘Inspectors : P 40/day

Source : Provincial Health Office
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TABLE-4.7.1  CASUALTIES AND PAMILIES
- AFFECTED IN THE PROJECT AREA
(TYPHOON "DALING" IN 1981)

Casuvalties (persons). Population

Affected

. Families
Basin :

'Dead Injured Missing Total “Tr®¢ted (o rsons)
Flood Damage 99 4] 2. 102 571 :3b250
~ Quinali (A) 96 0 2 98 482 2,750
~ Quinali (B) 3 0 1 4 37 . 210
- Yawa 0 0 6 30
— Noriheast 0 0] 0 46 _ 260
Mud/Debris Flow . .
Damage 39 107 13 159 1,428 8,140
~ Quinali (A) 10 12 0 22 576 3,280
~ Quinali (B) 0 0 0 0 0 0
~ Yawva 29 95 13 137 852 4,860
- Northeast 0 0 0 0 0 - 0
Total 138 107 16 261 1,999 11,390
" Quinali (&) 106 12 2 120 1,058 6,030
~ Quinali (B) 3 0 1 4 37 210
-~ Yéwa | 29 95 13 137 - 858 4,890

- Northeast o 0 0 0 46 260

S‘Our.'c.e L 'Régi:Qnal Office of: Ministfjr of Soéia_l and Service
Development

- Results of field interview survey
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TABLE-4.8.1

 POTAL FLOOD AND MUD/DEBRIS FLOW

DAMAGES BY TYDHOON “PEPANG" IN 1979

{1982 FINANCIAL PRICE LEVEL)

35

River BRasin

{Unit: P10

RS o s Whole
D ' Cateror R ~ Bast and Proiect
amege Labegory Quinali Quinali Yawa  Northeast Argicl
' (a0  (B) ' Area .
1)} Infrastructure 2,821 676 g12 580 4,889
~ Read 1,203 676 567 580 3,026
~ Railway 462 - - - 462
- River facilities 1,156 - 245 - 1,401"
- Waterwpfks L1 * * * *
'2) ‘Houses and Buildings 15,777 - 1,085 1,812 - 18,674
3) Irrigation Facilities. 622 26 - 62 710
4) Agricultural Product 10,950 580 - - 11,530
5} Indirect. Damage™— 4273 101 . 122 87 733
Total 30,593 2,468 2,746 729 16,536

Zb . No data

/2 ¢ 15 % of total damage to infrastructure
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TABLEi—4.8 .2

TOTFAL FLOOD ‘AND MUD/DEBRIS FLOW

DAMAGES BY TYPHOON: "DALING" IN 1981

{1982 FINANCIAL- PRICE LEVEL)

41,326 2,766

4,403

(Unit: B10°)

River Ba;in __ : Whole

Daiie Cal . ) " : Bastl and Proiect
amage Lalegoly Quinali Quinali Yawa  Northeast Arga‘i

' (A) (n) Area _

1) Infrastbructure 13,954 1,128 63 474 16,7319
- Road 3,156 396 367 78 3,997

- Railway 1,695 - ~ - 1,695

" — HRiver facilities 8,406 170 - 396 8,972
— Waterworks 697 562 396 - 1,655
2) Houses and Buildings 16,124 1,085 2,561 - 19,770
3) Irrigation Facilities =~ 1,661 384 68 271 2,384
4).Agricultural Product . 7!494 - 897 . a5 8,426

: L /1

5) Indirect Damage=— 2,093 169 114 71 2,447
Total 851 49,346

/1 : 15 ¢ of total damage ito infrastructure
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TABLE-S. 2.1

CALCULATION” THROUGH RATIONAL FORMUTA

'(2):'

Gy

) (9)

- (2)/60 +a

3

T - 30

(1) (3) (4) (6) (7Y -(10) (11)- (12).
S : :Fibod _ . ' _ o o _Representative Station _ Rdin—:l_?robable _ . - Pfobéble _ : - ' _
No. of ﬁ: - Name of Concentra~ Runoff Bobiurn Probable Rainfall Probable 1-Day fall ‘Basin Averhge Flood . "~ 50-Year Difference
Base Pilnage 1;@9 2 tion Coeffi- Pergﬁd Intensity _ 1-Day Rain— Tnten— 1-Day . Rainfall  Pealk Runoff Flood
Point’ rea o ver Time cient ¢ &. - b. . Name of Station Rainfall fall sity  Rainfall Intensity (Review) (Master Plan)
| Gty {min) (year) - (mm)  (mm)  (mm/hr)  (mm) -~ (mm/hr) (m3/sec) ' (mB/'S'ec)' ()
A-59 524.2 Quinali (A) 409 0.70 50 2.74 417 Guinobatan 394 374.3  43.6 342.8 39.9 4,070 4,170 2.4
A-34 84.2 Nasisi . 117 0.70 50 2.74 417 " 394 374.3  88.9. 436.3  103.6 1,697 1,656 2.5
Y-14 74.4  Yawa 96 0.70 50 2.74 417 Legaspi 510 374.3 96.1 571.5  144.0 2,083 2,142 2.7
y-12 7.6 Pawa-Burabod. 55 0.70 50 2.74 4T " 510 374.3 1140 664.7  202.4 299 296 - 1.0
¥-1 9.4  Anuling 49 0.70. 50 2.74 417 o 510 374.3  117.2  658.2 206.1 37T 373 1.1
B-21  157.8 Quinali (B) 178 - 0.70 50 2.74 417 Malinao 382 374.3  73.1 395.4 7.2 2,369 2,383 0.6
“Note: FRach calculation is made as £ollows:
' b . —0.1E3.3é61¥(i)]0‘33 {10)-(11)
(4y I = (8 = (5) x 1.9 x e (12) = x 100
. _ “. b . . . (8)
(6) = gy x 24 9) = (1) =
b : 1 : :
(1) 1 (10) = Tex (3) x (9) x (1)
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