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Table 2A-1  Total Population; 1877-1974
_ N o . Annual
o Estimated midyear - intercensal
Year Census population” population & - grouth rate
1877 5,567,685 -
1887 5,984,727
1896 6,261,339
1803 7,635,426 2.9
1818 16,314,310 _ L 1.9
1936 16,000,303 , _ S L 2.2
1948 19,234,182 : S S 1.9
1960 27,087,685 _ 27,372,420 3.1
1961 ‘ 28,174,753
1962 29,001,656
1963 29,858,498
1964 30,749,682
:1965 31,673,693
1966 32,633,087
1967 - 33,629,509
1968 34,664,683
11969 , 35,740,434 .
1970 36,684 ;468 .. 36,851,954 . 3,0 -
1971 : 37,919,096 . '
1972 39,040,439
1973 40,218,819
1974 41,432, 623
1975/ 42,517,000
a; Data to 1896 excludes non-Christian population.:
b} The 1960-68 estimates are interpolated from census popula-
tions. Thé 1970-72 estimates are from L. Baal,.C. Que, and
P. Yunkin, "New Population Progectlons by Age and Sex for
the Philippines and Each Province, 1870~ 2000" Burcau of
the Census and Statlstics (BCS), P0pu1at10n Reseapch
Division {Manila, n.d. ).
Source: BCS, Yearbook of FPhilippine Stamstws, 196‘6 and
Monthly Bulletzn of Statistics (March 1972).
Derived from "The Phtltppmes, Priorities and
Pmspeoi:s for Development" 1976, World Bank
- ¢/ Source of C is Long~Term and Five Yeav Development Plans,

1377, NEDA,
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FIGURE 2A-1 26-YEAR IRRIGATION DEVELOPMENT PROGRAMS

3.0
- Supply curve for 4
irrigated ricelands .
& othar croplands
Supply curve .
{irrigatad ricelands) .
2.0

Demand Curve .
{irrigated ricelands)

1.0

C¥ 1975 1980 1986 1950 1995 2000

Source: NIA/Prograﬁ_nminﬁ Staff | 4 Alowance for risks and losses from
Long Term Development % posts, floods and other calamities
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‘pable 3K Total Population of Municipality Concerned

S . B o : - . honual:
Manicipality : 1970 1975 Growth. Rate
- RO . o pepsons | persons. . %
CAlieia © 12,707 14,770
Dagohoy . R EVANE 8,578
Pilar 10,888 . 13,928
‘San ‘Miguel C10,05y 0 11, MT7
Sierpra Bulones 3,807 ¥5,132 .
Total : 54,768 63,525
Bohol Province: . 688,927¢ - 759,370

W M-l\:mm'cp_
L o2 e

T

R

Table 3Aﬁ2f? Numbers of Household of_Municipaiiﬁy{COhcernedf

o F

Municipality © . . 71978 ©
“Alicia . 2,588
Dagohoy .~ ‘ Son 1,497
‘Pilar = = . 2,u38
‘San Miguel : © . 1,978
Sierra Bulones . - 2,578

S Potal - -+ 11,073
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A, General
1, Type of Cllmate Zohe 1n the Phlllppineq

‘ The maln air cuvrents of the Phillppjnco is genepally lelded
1nto three groups (a) the othere (loosely called Northeast Monsoon)
-‘stveamlng along the easterly and oOUth easterly bldL of tho GPeat
Asiatic high~ pressure area;: (b) the tvado wlnd, voachlng the 1slands ;w
~from-a generally easterly dlrectlon and coming from the tPOplCal hlgh—
pressure avea of the Pa01flc' and (c) equatorlal alr (loosely callod
the oouthWest Monsoon), pushlng its way acrovs the equatop from: the

etpong troplcal hlgh prc%%ure areas of the southevn hemlsphnpe o

i
K "t

Since temperatuve dlfferentlals 1n the arehlpelago are very
sllght the cla331Flcat10n of Phlllpplne crlmate was based o Palﬂfall

dlfferences whlch are. decidely varlant due to comblned 1nfluence of

¢ :ad

topography and alr streair dlrectlon
. : ,:.,i ‘ G R ." P _- . - . l
Based upon the monthly dlstributlon of ralnfall the cllmatlc
types have been categollzed 1nto fouv types as shqwn in Flgure 3B 1 .f
and the feature of eachrcllmatlc type 13 explalned as foliows '

Flpst sze Twolpronounoed season' one dry from Novembor to Aprll

the other wet durlng the rest of the year. All the reglons .on the

western part of the Islands of Luzon, Mlndoro Negros and- Palagan\areg

of thlS ‘type. o ,_31} f“'f; S Sl

R

5

Second EXE- No dry season' with a: very pronounced maxlmum ra ni‘
peolod £rom Novemheb to January.gsln thls climate fall Catanduanes,
Sovsogon, the eastevn part of Albay, the eastern and northern pavts t
of Camarlnes Morte and Camavlnes Sur, :a great portlon of the eas%ern
part of OUezon, Samar, the eastern part of Leyte, and a lapge portlon.

of eastern Mlndanao‘
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 LEGEND: -

15t Type _
" Tvé pronounced seasons, dry from
November to April, wet durlng the

]

rost .of the yesr

d. Type .
2 s Mo diy sesson with a very pronounces
- mgsieum ratndall from November 1o

Januvery

3rd. Typs .
. Seasons not very pronounced,

ratatively dry from Novembar to Agril,
‘wet during the rest of the yesr

Very Frequent
’ C32% h

ath, Type

7 Rainfall mc}e or less evenly distributed
//////fd ihroughout the year
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FIGURE 3B-1 CLIMATE MAP IN THE PHILIPPINES
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‘Third Type Seasons not very prohdunced; relativeiy dry from
November to April and wet.during'the rest of the year, Reglons with
this type of cllmate are the western part of Cdgayan, Isabela Hueva
Vlzcaya the eastern portlon of the Hountain Province, Southern Quezon,
Mashate, Romblon, Northeast Panay, Bastern Negros, Central and %outhern

chu, part of Northern Mlndauao, and most of Faqtern Palawan.

Fourih Type Rainfall more or less evenljnaistpibufed throughout
- the year. Regions affected by this type are the Batanes Province,

northeaétern Luzon, southwestern part of Camarines Norte, Hestern parts
of Camarines Sur and Alﬁay,'Bondoc Peninsula} Eastern Mindoro, Marin- .
duque, Western Léyte, Northern Cebu, Bohol and most of Central, Bastern

and Southern Mindanao.

As seen from Figure 3p-1 , the Bohol island belongs to the fourth
climdtic type.: The.annual.average fainfall, however, in the Tagbilaran
is 1,486 mm/yeav and that bf in Dagohoy is 2,134 mm/year.' The dif-- .
ference between-tﬁem is 648 mm/year, so the qhéractepjstic of the paid~
fall distribution in the prqjéct area would be somewhat ﬂiffepent_from
the fourth climatic type. 'The'charactériéfic of vainfall in the project

area is explaned later,

2. Existing Hydrometeorological Stations

As shown in Figufe 3B-2 ,- the location of existing synoptic sta-
tions, climatépogical.stations, rainfall stations and water level
gauging stations in the Visaya region are illustrated. In the Bohol
Island, there are five raingauge stations at Tagbilaran, Tubigon,
Ubay, Dagohoy, and Pamacsalan and there is no meteorological sfation

in the Project area.

3. Newly Installed Hydrological Stations

Two self-recording raingauges have been conceded by the Govern-
ment of Japan. The type of raingauge is Tamaya SKI~III type (3-month
record} and recording papef is AWL-1017 type (3-month record, 17mm x

15meters). The two rainfauges have been installed at Matinac and
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Abakanan, respectlvely “Four standard raihgadgcs and two square.type
evaporatlon pans have been fabllcated 1n the Philippines, Six ﬁibbon
type staff gauges have -also been brought by the Team An automat1c
water level gauge has been found 1n the gauge keeper s house in ‘the
'Wahlg vlver, whlch was orlglnally 1nstalled 1n the Wahlg PIVOP near
the proposed dam site, but the gauglng statlon was fluohed out in
1967. Con31der1ng the main reserv01r of the pr0)ect rg -installation
of the gauge to the Pamacsalan river ‘has been negot:atcd with the

B.P.W, and obtalned the agreement fromuthe_B.P.H.

The newly 1nstalled gauglng statlons and the: location together
with the ex1st1ng statlons are explalned in Table 3B- 1 and the locaw

tion of each gauging stat;on is illustrated in Figure 3B-3.

&, 'MéteOPOlogical Featﬂres

The general meteorologlcal lnformatlons obtalnod from the synoptic
station at Tagbllaran are summarlzed in Table 3B-2. Generally, “the
featuve of the meteorology in the Boliol Island such as mean monthly
tempppature, Pelatlve humldlty and wind velocity shows qulte modérate
Fluctuation throughout a year.. Mean monthly values vary from 25. 9°C
to 28.ﬁ°c on temperature, 59 percent to 84 percent on relative humldlty
and 4 km/hour to 6 km/hour on wind velocity.. As for the privaiiing
wind dipection, thé Bohol Island is affected by the north-cast monsoon
from October to May.and by the south-west monsoon from June. to Sep-

tember.,

' Twenty-tﬁrée_typhoons that have passed or come near the Bohol
~island were recorded during 28 yeaprs period from 1948 to 19?5 out
of which 9 typhoons, that is about 40 percent of total typhoons were

concentvated in chember.

The monthly average temperature and Pelatlve humldlty at Tagbllaran

are.shown in- Tabie 3B-3and Table 3B-U4, respectlve]y
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- Table 38%1 Hydrological Stations in the Project Area

Raingauge and Evapération Stations

Name:of Station

Bagohoy

Pamacsalan

Matinao

"~ Abakanan

Danicop

Catagda-an

Water Level Gauging

Name of Stationm

Pamacsalan

Wahig

* Pamacsalan

" ‘Malinao

Bagunan
Siera Buliones

Wahig Bogsok

Binabac Bogaok

v

Location of Station

North-Hest boundaﬁy of Project_area'
" {Operated by PAGASA) '

Down~stream of proposed Pamacsalan
Dam Site (Operated by BPW}

- Boundary of Pamacsalan an Wahig river

catchment area

Pamacgalan river catchment area .
Wahig river catchment area
Babun-an river catchment area

Statipn

' Location of Station

One kilometer -down-stream of the

proposed dam site

"100-meters down-stream of confluence

of Wahig and Binabae rivers

50-meters down-stream of proposed
Pamacsalan Dam Site -

Bridge near the proposed diversion weip

Bridge near the Pilar in the Bagunan river

Concrete bridge of the Wahig river

100 meters upstream of the confluence
of the Binabae river

100-meters upsfreéﬁ of the confluence
of the Wahig river

* Observation Period

Type of Gauge

Station No.:

Automatie R,G,
Standard R.G.

Standard R.G.
Autcomatic R.G.
Standard . R.G,

Automatic R,G,
Standard R.G,

Evaporation

‘gtandard R.G.

Evaporation Pan

Standard R.G.

Remarks
1956 - Present

Type of Gauge

Staff gauge

1964 -~ 1967
1956 ~ Present

Automatic
Staff gauge

Automatic
Staff gauge

Staff gauge
Staff gauge
Staff gauge

Staff gauge

Staff gauge

and Remarks in Fig,3B-3
$ep.1975 - May 1976 (R-1)

1956 - Present.

1967 - Ppeseht . (R-2)
3—montﬁ record '(RQG)
3-month record . (R-u)

(R-5)
(R<6)

Station No.

in Pig.3B-3.

M (WL-1)
(WL-2)
(ML-3)

{WE-14)
(W1=5)
(HL-6) -

_ (wL~7)

(wu{s)
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SUE-ane Junces 1 o SIFRIS R CRUE SIS EIE B P
A total oF 1Vf sfatidn% atha bllavan,rUbay, Tublpon ﬁa oho
s ¢Dagohdy
.” épenated lD th% Bohql Island out of whlch

i,
statlon 1s sh%wn’ln
. L
St f S
Foom

£ ; :
'f“iséloéa}éd at the nor
84 EE. {

boundavy of?the lvrlga,_ tart ?d from January:1956

5

éata ;$ avallaglewn The

and contlnugd upto now

aud almo$t complete
‘ iz SB 5.- The obsbrvatlo of i;

‘monthly totél ra;nfall

lS lopatedfzt den étream ‘of the propoéed ‘;g
: étarted frbm Februa?y_1967 and coﬂblnued uptou'

‘rluded some of m%331n)jdata. The mdnthly:total

Pamacsalan §tatlbn whe

'Pamacsalan dam S_te, ,

now but the: dat aébeTr

-ralnfall is showﬁ 1n Tqble 3B 6«-' j N R i
i i

In order to’ flnd tbe 1ong t%rm,trend of ralnfall chavacterlstlo,f;
fagbllag?n>statlon has been collected fvom &
dnd 1980 b 1975. The monthly total’ ra;nfall

 monthly palnfall data :
June 1902 to August l‘

is showﬂ'ln‘Table‘-3B—7 fThe“nnual average of Palnfall from 1902 _5%
to 1940 13 1 703 9 mm/ygan whlie the one from 1960 to 1975 15 l 485 55

mm/hearh

S

As for the aﬂnuél! verage ralnfall at Dagohoy station 13 2, 133 6'

mm/year and the one at‘
annual palnfall at Dagonoy 13 about QH percent hlgheP than the one at

aq@csalan statlon lq 2 089 H mmfyear: So the

. Tagbilaran statlon.;

(b) Hourly Ralnfqll Data _j-; Wb - 3 SR R j
. ; g u.‘ : R [ Lo [ _; N 1
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fNQmebep 1876 is: avallable and at Tagbllavan statlon from ist March
1976'to now_Ls avallable. However, no vemarkab]e high halnfdll was

bedorded at both stations.

In ordev to flnd the hourly ralnfall characterlstlc, ‘Cebu station
and Suplgao station in the Nopthevn Mindanaé Island, have been selected
from the same cllmatlc ZOne. However, it could not be obtdlned to
“collect a continuous data From hoth btatlon The obtained hourly

vainfall is.shown'in Table 3B-8 and illustrated in Filgure 3B-5.

As mentioned before, no remarkable hourly rainfall was recorded
'at_Dagohoy and Tagbllapan stathns. According to the results of dally
_maximum'rainfall analysis, the‘ﬁrdbablllty values at Dagohoy and
Pawacsalan ave quite similar to that of Cebu station. The hourly

ralnfall data at Lebu station has been collected though the data is
qu1te fragmentary. The max imum ralnfall and different duration of

hourly rainfall in each year are shown in Table 3B-9.

2. Streamflow Data

(a) Déily Dischapge Data

- B.P. U. %tarted a observatlon oF water level by a staff gauge at
tho Pamacsalan rlver and the Hahlg river since September 1956 and
January 1955, respectively. No dlscharge data were available at the
proposed diversion weir Glte, the Bagunwan river and the Blnabae
river. Both statlons, however, are affected by communal intakes
lOCafed.ln the upstream of which intake discharge data could not be
obtainéd.. n addltlon, the- Wahlg gauglng station had been replaced
severai'yéaps ago, however the dlSChane rating curve, which had been
;prepared on 5fh Mavch 1959, has not been changed upto now.’ So, the
dlSChane data at the Uahlg river statlon will not have suff1c1ent‘
rel;ablllty, Whlle the Pamacsalan piver statlon is daffected by only
‘one communal intake fpom brash dam located_abgut 200 meters upstream
of ‘the stationiand the observed déta7isfinclﬁded véhy few missing

" data. Accordingly, the Pamacsalan streamflow data has been used for °
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Total,

0.9 2.8 146.5 16.9 6.2

2.7 179.2

21.6 1.6 8.4

139.6 17,7 75.1 1.4 6.6 80.4

Table 3B-8
(Unit: mm)
Cebu Station _ éuvigao .Del Norte
L September 1950 December 1351 July 18572 Dec, 1953 Dec., 1954 Peb. 1955 Jun, 1960 Nov, 1968
Pime. 1.2 .3 & 5 6 510 il 1 2 3 & § 6 % 95 %5 W 5 6. 22 23 24 17 18 19
-1 0 3.1 5.6 82.8 1.8 0.3 . . 61.0°
1. 2 0.3 ¥6.7 0.8 0.3 40,6 0.3 1.5 0.5 1 2.0 0.5 0.4 .73.0
2- 3 0.3 3.5 0.8 | 12.7 2.0 1.3 0.5 0.3 0.3 4.7 '82.0
3. 26.7 0.5 6.6 0.5 0.3 0.8 4.6 0.5 0.5 0.3 3.5 87.0
4 - 5 0.3 0.5 1.8 0.5 . 2.5 ' 2.0 - 6.6 54.0
5. 6 0.5 6.9 0.3 5.3 7.1 .3 3.8 . 0.3 2,0 4.7 45,0
6~ 7 - 7.9 7.6 1.5 3.6. 0.5 5.8 0,3 2.0 4.7 0.5
7. 8 0.3 2.8 0.3 3.6 14,0 0.3 1.5 0.3 6.1 0.3 0.4
8-~ 9 2.5 5,3 10.4 0.3 1.8 16.5
9 - 10 1.3 1.8 .5 16,3 0.5 1.8 0.4 6.5
10 - 11 1.3 1.3 0 7.1 0.3 6.1 0.8 14,0
11 - 12 2.0 2.3 2.0 3.3 4.1 1.3 6.6 .8 10.5 11.0
12 - 13 0.3 3.6 0.5 1.5 3.8 0.3 6.9 4.5 0.8 10.5
13 .- 1 4.6 0.5 0,3 1.0 0.5 5.6 0.3 0.5 7.1 5.6 42,2 12,0
1 - 15 2.5 0.3 0.3+ 2,3 0.5 .6 | 4.5
15 - 16 1.8 0.8 0.5 2.8 1.5 5.1 0.8 0.2 10.0
16 - 17 1.8 47.8" 2.0 5.0 0.5 0.2 9.0+ 7.4
17 - 18 1.3 5.3 2.3 15.7 0.5 0.3 4.1 1.3 1.0 3.9
18 - 19 7.9 5.6 3.3 2.0 0.8 4.8 60 2.0
19 - 20 1.0 1.0 g.u 37.1 0.3 9.4 1.8 110.0 3.9
20 - 21 3.3 0.3 0.5 12.2 1.5 56.9 0.5 © 1.5 . 17.0
21 - 22 5,1 3,6 0,3 "2 31.0 0.3 8.4 1. 1.8 1.3 7.1 17.0 - 0.5
22 - 23 25.1 0.3 2.3 93,6 2.3 0, 7.4 0.5 1.0 1.3 3,6 17.0
23 - 3.5 0.3 80.5 0.3 5.5 3.6 0.8 0.3 0.3 6.1 18,0
9.1 - 158.7 163.0 3,8 2,1 50,5 6.9 19.1 208.0 421.2

1.0 °©
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FIGUHE 33-6-1 HOUHLY HA!NFALL PATTERN AT BEBU AND SURIGAD DEL N?BTE
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FIGURE 386:3 HOURLY RAINFALL PATTERN AT CEBU AND SURIGAO DEL NORTE
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Téble'SB-Q Anpual Maximum ‘.Rainfall_on‘ Different Duration at Cebu Station

(Unit: i)

s a0 1 : ;2‘{;;,. :_-,‘,;\;3.. ijla : ._ . o D?E-lily
Year  (min)  (bhr) (he) (e} o (he)  (hr) {(hr)  (max)

1950 48,5 66,0 106.2 108.2 118,31  118.9 118.9
1951 57,4 89.4  167.9 208.8 © 259.3 298.2 1321.6
1952 w2.2 62,0 106.9 125.7  140.5 148.8 165.1
1953 4.7 480  63.0 98,0 116.3  136.9 138.9
josy  s52.1  8u.B  89.2 90,7 92,5  92.5 214.6(?)
1956 - - TR - - - §7.9
1956 - - T - b2
1957 - S S S A LA
1958 - S - : - _ - beo L= - ?53.1
1959 - - - - X
1961 32,5  52.8 4.9  79.87 '81.3  93.5 101.1
1962 30,7  35.3  48.3 48.8  50.8  87.9 93,2
1963 33.3  4l.2 . Su.h SM.6 531  55.1 125,79
1964 - - o - ~ - 84
1965 56,9 66,6  69.3  69.3  69.9 74,7 | 68.6
1986 - - - - - - 8L
1967 - - - .- - - 96,0
1968 - -~ - - - - - B1.7
1969 - - . . - - - u7.,7
197 - - - - - - - 821
1971 38,1 Sl.0  58.7  59.7  96.3 101.0 101.3
1872 < - - - - - 79.0
1973 - - - - - - - = 127.8
197H - - - - - - - 102.2
1975 - - - - - - - 75,7
1976 - - - - - - - -
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the’ consequent long térm streamflow analy81s to estlmate a- natupal
_conqit;on of.streamflow._ The monthly average dlscharge of the observod
at:Pamacsalan are shown 1nnTable 3B-10. B

(b) Hourly Dlsoharge Data

_ An automat:c water level recorder wa% lnstalled in l96u at Hahlg
"piver near the welr 31te of exlsting communal 1ntake but. the gauglng
3;3tat1on was flushed out around in 1967 A flood hydrogvaph of water .
level on 18th November 196H of ‘which dally ralnfall at - Dagoboy wa%
513 3 mm/day, was recorded andthepeak was occured at 19 30 o olock
‘on the water level of 2 56 meters. Howevev, no hourly rainfall data’
'.13 avallable on the oame date of that, in addltlon 1t would be qués—
the ratlng curve had been prepared in 1956 and no hlgh flood of dlS—

change measuremontq had been Jncluded

3 DlSChane Measurements_ﬁ

N The follow1ng d13charge measuvements ‘have been performed at’ the
Pamacsalan proposed dam 31te, the Wahlg proposed dam Slte, confluence
_.of the Pamacsalan and the Hahlg piver that is - pr0posed Malyrao dlver31on'

. dam site, the Bagun an river near the bpldge ‘at Pilar and the Blnabae

rlver neap the Bugsoc.

(a) PrOposed Mallnao Diversion Dam Site

Wldth of . - . = . " ayevage

Date’ Watepr Surface  Area ‘Velocity . Discharge Discharge
R o (m) o m?) (n/sec) ~(m3/sec) {(m3¥/sec)
CSep WLISTT 1675 7778 0,206 1'4'5@3'-§’-1 4607
" Sep. 14,1977 16.75 1 7.773 0,207 1.612 R

Sep. 17,1077, 16.00 . 5.830  0.216  L478 )
Sep. 17,1877 . 17.00 7,740 0,187 1;u52'§' 1105



(b)

Proposed
Date -
T
; S?P?‘;%}
Sep. 17,
:Sgﬁfiija

(e) ‘Pfépéééd

‘1977
1977

?amacsalaﬁ Dam Site . a0

Wldth of .
Watep Surface Area

Velboity ' Dischivgs

3ppend1x B2
Page lo -

a

.. Average.
“Discharge, -

_ (m) B (mz)ﬁ
il so_f”' 1 L3846 0,58
fg.go 1, 3”6,i777'*_'
‘f §;§5_ 5, 303 ?6;§éiw

1977
1977

_7._-_2_5':i '2 303 0,228

Wahlg Dam Slte
W1dth of

(m/sec) = (
ph ‘ 0 78u e B Ea

0,768 1‘:

o siis § “

S 0,525

(m3/sec) - (m3/sec)

04536

Average

Water Surfacé

" Ared

Velocity - Discharge -

Discharge

“Date’

Sep.. 15,
Sep -5,
Sep. 17,
”Sep. 17,

1977
1977

(d)

';9?1

1977‘,;

(m)

6,00

,6 00 ..

5,04

5,08

Hldth of !

'water Surface

{m2}

1 819"
1,755
1538
1.538, .

.Afﬁi. VﬁlbﬂityH:ﬁiééhaéééj

L~(m/8ec)
0.318.:. .
0.334

- AW¥/see).

0:586"
0.343

0.335 . 0.516

Bagunan Rlver at the bpldge in Pllar

0.527 1

jfh3/3Q¢)ﬂ:f:
_p;szs_i it

Average‘

'Dlscharge

Date

Sep. 10, 1977

Sep. 14, 1877 = -
sep. 17,1877

'éep;*;7,119i7 '

(e)

“(m)

4,10
i, 00
ZSQGO '
4,60

:';Wahlg Rlver SRR

W}dth:pf
. Water: -

Daté"_ Supfacé

Ty T
AT

Sep..-15,
1977
Sep. 15
Y977 .
Sep. l?
1897
Sep.: 17,

1877

CUy0
170
1.85

1.85

Ljﬁreé
{(m?) -

.,0;27&-

S 0.271

“{m%)

0L EuSL
T 0i5%6
00508
*?'d:sbgu 

T(m/secy.
022

“0.199
0;20651

T{m¥/sec) -
9110:12251
0:265 ¢ 0,142}

03,105

UPPGP

Average -Commun

Ve1001ty Dlschavge Dlscharge Intake

{m¥/sec)

Wgo;oggzi_”:...; e

oor

Blnabae Rlver ‘at 200 meters upstream from’ the confluence of ‘the

al. Revxced
‘Discharge

PR

o0
ozl

0,410

(m/sec) ATE3/sec)
0.8

0 11u” o
_i. 9;115],_ 0.10
0_1197 R
L ggf'_o.llﬁ_ - 0.0
B0 R T 0 PR R

(malsec) {m3/ge

¢) {m3/sec)

_;9'?16'

T0Us12,
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Ci ‘Hydrulogical'ﬁhalYSjs_ - T K BT RPN

Features of Raxnfall Patteru

The Bohol lsland bclongs to the cllmatedtype IV of whlch monthly
ralnfall 13 more or 1ess evenly dlStPlbUted throu?hout a year..EAs
seen fvom Table SB - 5, the dlutPlbUtlon of average monthly rainfall
at. Dagohoy shows ceptalnly ratheu moderate fluctuatlon throughout a
_year. However, the monthly ralnfall pattevn ln each yeap shows qu1te
dlStlnCt dry month for about one to five month in a year Lspeolally,
1n 1969 and 1973, lt is cleav that there is a flVG month dry Season '
'from January 1o May, and the total Palnfall 1n the 5= month in 19?3
is" only 103 Y mm/Sumonth at Dagohoy and 89. H mm/S month at, Pamacaalan,
,that 1s almost same condltlon as the cllmate type 1 ppelellng 1n

Ilocos Norte.'

" In Table 3B-5, the uﬁdefiiﬁéd'fiéupes show that the monthly
'valnfall amount 1s less than 100 mm/month, that would be indicate
rather dry month in a yeap. The' s5tabt of dry ‘Season as wlll as-the -
duvatlon of dry season fluctuate year by yeav.: AS: a results, when
monthly average fop 20 years are taken the avérage would become
rathgr_flat,ftuctuat;on throughout a:year. It mlght however, not
means’ that thgfé'isrnot 86. much'diétinct dry season, but it can be
said’ that there is. a' distinct dry season in almost every. year but the

Startlng month and duration of the dry season fluctuate year by year.

. A compar;son .of monthly average ralnfall at Dagohoy, Pamacsalan
and Tagbllaran to the ad]usted monthly . evaporatlon, Wthh 15 explalnedf

in later, is shown in Flgure 3B-6 . The dry season can be said that

;the evaporatlfn amount exceeds tho monthly palnfall, 50 in avarage,
iithe dry season gan’ be sald from mlddle of Februany to the late May.

In Auguut, however, the evaporat;on anduthe.vainfal;r1s;glmpst~sam¢i1u
'ithéiémuunt; As seeujfrdh.Téb1¢73B-5 s thelmonthly'rainféilfles§ tuan
100 mm/month occures 5 times iu'AugustE;nd Septéﬁtéu:duuing'Ql &ears.
tSo ‘some of a year in August on September ‘the rainfall falls in é dry"

month Con31derlng the Frequency .of such: a, characterlstlc, it mlght ‘
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"affectsﬂt”"
speclfic?chavacteniotlc would fix the size of 1Pr1gat10n acreage in

L

© the wet season, © - . : C e
ZQ}Q'Rainféll Anaiyéiéﬂ ;f\a: b :
(a ) Monthly Correlatlon of Ré}nfall . fif*w '°¥f'f-{"§aés ‘ '

Accordlng to the available valnfall ﬁata at Dagohoy, Pamacsalan,

; Tagbllaran and. Cebu statlons, overlaped per;od of" observatlon has been

 -taken into conq1depat10n to analyze the palnFall correlatlon among the

- above statxons on “the bas;s of monthly ralnfall. “The results are
'shown as follows. E S K/if
E 'fy_' P4 ﬁa‘OHé wm  ‘52 Paﬁécéaléﬁ -::, Téghilérén' . ¢ebu‘

ke v ao 7% 55 'Pa L -
2 : o y*O 69&x+47 553 y=0, 893x+71. n75 v oL

- Pamacsalan - . E;. . L E /- MJ; )

R . 80.7% Y A 57 3/ . s -
2. y"O 939x+17 533 Tl e y=0. 770x+72 041 -
- fTagbllaran ' T “7;B R R .

B A 11 7° A < A . 48.5%

20 y 0. 350x+61 940 ys o u27x+55 ugg _ y=0.185x+76.098
Teebu | S
R A B . R § Lo g, 5%

' ‘ - E y 0 505x+61 l?l
"Notéﬁf _ The flgures are shown in the ratlo of correlatlon in
© T percentage. g-{* ; . fn-, :

2 “The equatlons ave shown in the regression l;nes of

llneaf correlatlon_-‘

. ‘Slnce the Pamacsalan palnféllédata is 1ncluded somewhat m1331ng data,

80 the: Pamacsalan ralnfall has been complemented from ‘the Dagohoy

-ralnfall data. The ohtalned regre531on line 1n the Pamascalan on

fall is qu1te 31m11an

" . Dagohoy satatlon shows that;the Pamacsalan
1o the: Dagohoy*ralnfall on the mOnthly ba31s. Praotically, the

P . B 7 I
. . . _4-
; A
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pamascalan rainfall can be think about equal to the Dagohoy vainfall

on the: daily basis.~ Accordingly, the mleslngﬂpart of Pamacsalan ralnu"
fall data on daily b331s has been complementeé from the - Dagohoy raan—_.
tfalj data dlrectly.o The cdmplemented honthly totél malnfall at ' a

:Pamacsalan is shown in: Table SB 11..

(D) StOChaSth Trend of Annual Ralnfall '

In order to flnd the long term trend of ralnfall pattern 1n thel_
‘Bohol 1eland the annual ralnfalls at Tagbilaran from 1902 to 1975 :
have been collected though “the’ data fvom 194} to 1960 could not be |
.obtalned AlSO the lO yeav moving average of annual palnfall ‘at Manlla _
from 1900 to 1964 has been quoted from the "A study of the water balance.
i the Phlllpplnes" by WM, Obradov1ch.f" ' B A

. —yeap and 5 year mov1ng average of annual Palnfall at Tagbllaran
and Dagohoy statlons have been 1llustrated ln Flgure 3B 7 together w1th'
'the lo—yeap mov1ng avepage of the Man;la statlon.;';"_ s ‘ -

Ae seen from the. Flgure 3B 7 b general trend of ralnfall at Manlla
tand Tagbllavan is. rather 81milar, though the magnitude of the ra1nfa11
“is dlfferent._ The annual ralnfall from 1910 to 19#0 f0r 30 yeaps is.
‘rather. hxgh compared w1th;the succe331ve 30 years from 1940 to. lQ?O

As for the. Tabgllaran Station, the average annual valnfall from 1917

'to 1939 1s l 742 4 mm/yeav, whlle the one fvom 1960 to 1975 is 1, u85 5
mm/year, 80: the annual ralnfall of veoent yeap became about 15 percent
less than the former year. The same tendency can be obsevved at Manlla
'statlon ae well. The droughtest period ;s ocoured avound 1965 durlng
‘the 707 years fpou 1900 to 1970 Howevep, the’ most seven;:drough condlu
 t10n is recorded at Manlla station during 1870 to 1900 of wh;ch average3
{annual rainfall 13 about 10 per¢ent less than the recent 20 yearo

‘average.'

_ Accopdingly, the recent 20~yeav pevlod would belong to rather
dvought perlod As for asg a reeebVOlv water opepatlon study is. con—;~

cerned the recent 20-yeav pevlod would bersultable to dec1de a
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Estimated from

~.Dagohoy Station

~

.ﬂpnoﬁxﬂE 00T Uy ssat mm&oown Iunowe TTRFUTRL ATYiuow oyl leyi noys mwﬁﬂwﬂm @aaaﬂhmvcs

N.mwamm

3 *© 1 s I
1
L ]

h . bR

P R IR e R R

» .
[ O o LB LA
e B B e A NI R

L

+

Eacw(n<bcotocvaﬂ & O
+
WODWW A0 O NQO

LR |
N H

R

N
el OO

gﬂDtﬁJm.Q¢DIW@3¢?Clu>¢iN +©

2

e 00 00 1D

3 IO N N R S I e

REC T SR SN R, A B A

LN

R MNP PR

-

A

T£7602

?.mwa,

AR

S ouTT19T
CzreTe
@n@mﬂw
Hics
- 5*8TE "
L L701T

=& ih
S0 81T

L7ZBT

4168

87901
LTU0ST.
L7892

‘97882
€008

_.m.oam_
S HhE

0°8LT
H°0ET

STHET -

L7 T9T

TUCTIRIS moxommm gl @mpwsdpwm aae wmﬁa@b vmxﬁmﬁﬂ

0'e1

e

'9°622
220 Ohﬂ

TTeeT
L egTeTT

ERTA

- L8
ShTe0T
LTBLT
- ETTOT.
B R AEN
L QTENT
ETTLE -

ngST

B S To P AN
Y 679ZE

010ng
" O0Th
L7TLT

TR AL
T . Trese

L760h
1°25¢

wﬁwom_

AV

£°gl¢

6°L82 .
77881
BTEhT
CTURBT
hTTIS
Qose -
‘BTHTT .
§TSST
I T4T

eTI8

greze
9 20T

...:moOh

STt

.w.i.mN
CLTBOT
__m.:ewmﬁ

goie

L BET

nzmmmmwa

LU LBTLTR
L LETTET
£ T7EST
- aTTHE S

r2308
9 81T
S"5LT.

BTHLET
8°Tgh

‘9761

£79€7
At ThT
Q°TY
T anT

zUes

£°TZT

o LIeh
A
Ly ETEeT
- gtheT

6766 .
8781
T°ZIE.
%Z7LST
OTRET

et

coLeTt
T L LT0BT

e Lh

20022

hLh

1TgET
CETEOT
87582
groTT
LSS
"B QTE
SZTUTLT.

162

DRTSET

- o'ng
 £°80T
SRR AvA:
TTee

Sk RIS
. STTLT

To0Ze

$ZST
TT162
S C8MTOT

—

i
-
N

w8 geh

..OHMO.T
6" h9g:

TUBET

0"LTE

..HQW#NﬂN
LT6LT

05I8Z

89T

BTET
#7667
9°08T

. LLsT
LSBT
S4BT
" HLBT

ELET

T TLBT
-TLBT
D OLBT
©.B98T
. 898T

L9BT

© Q98T
- 96T
Uw:mmﬂ,
5 E98T
L ZYST
T96T
- 098T
. 686T
U gSeT
C LSBT
T 988T.

. Te3oL

(wvow/ums

wp)

Mfgmw

T

Tmp

HOTIRRS uwﬁvmmwwm QMHmw&wﬂwm pm_m»w%ﬂwwm‘amwOHmﬁﬂmwﬂoz @uwnmamam&ooﬂ wam%.uWﬁmHm

~uRp

D IRy



Appendix 3B-3

L I e e T e el
— r ~+ i et = -
LTI
g o T3

PR Tepu——

i VPRI ol PR ity

T T e e e v

w..r.}..r.l.rii. l».i.r«wi..‘_.._.i!.l-:!r_.fl
= +

Page ©

=T T e b T T3 ey T
T T
T r ; F ek vl
oot o e, i fanaeats
B : i
- = - Awasn
. EIPEAT m
R — +. s
e ot :
- R e e < 2
. g o . = =K
Sa T et i A Sy T L T
an el et rors S i1 : I e
ik n - P L) 5N ¥ i
freme = 2 B e s e e & et - s Mg i ppebe
= oo i LTI e e T T ] P PPy o= PP YRS Syt it
; e —
SR T PRI el v i st 5 ¥ T - e Y
b e ok oai. L o b PR & v e T :.M..I

Sy R S R it Sy
St bty i g e

™ o o

S s - R JdaL : ]

T
YTy - APy T T il whds e lts
PR g S T popirabempnt
LI IO
* s ey ey [RO8 299ty Y
e e T S MR DL o e iy 3 i e | )
s 7 it Eateia - ik — ¥ =
t : : : i moiieidd et
T s T T B L Lhdae)
T pliiet Sttt S ; o
" T * - ) ot R T L -+
3 T o . z L TRTTP NP S e e - xs
: . e o —
e ol r s i T TR el T hriat pt=sid ki e vt
b k. T + i - . T ¥ ] I ’ T : =y
P iy ! : . pas ” T ea I m
n n vy v e
p E - Z - - o g b e 1 3
TiTTIT = - P — T
s Y : s whehaint 3y !
o b e Ao
s . r LI Rt TR RS "y
T R P a ey s g - — - ¥ T P
o i} + 1 I
LT TRITITT " he o
: > " : - > =]
+ 3 T oY
bane + T = M
+ a5
L. 4 > . . . " et
T—L - —aa 3 ¥ 5 e g e
- = STy gt :
i —r = E
s o g—— [T SR PSSPy sy e T i
3 e eaes f e : e x
; . . = s —— :
o T T : o
Py Jraypr— . — - s e -
T = 2 T [SeTT o ke 4 3
- T s 1
- L + Iy
T - o g
: " : i T h—. T
T "
o 2 T T L Vh
[y S g L sy T - ]
i i . 2.
. : : 1 : z >~
T i T T s I = = STy Faan e T 1S e : - >
= ] - oo bppmiieg - Sdepatying T —
i =y . T ey v vy nois : T
parawas Te—— = B Toeir e iaend Y
- 48 hmy 1 Fa TIIT rag e
P e R o= oy
. — - .t SRS e N g PR T s T e e s v 2
b Ty BN ey - it ~
e i fapa I i %
iy T Y > . L g L T
d ey S 1
v st 1 v
- sy PP e 3 v
L PP St iyl i oy
arr e — ; e n -
i g -
A —— i ppsiyned g b e p—"
s T P i et = I - . e
pacnie > ; B ikl . I
o L T T T II I Tog T oyt T e Pt oyt T x
o el v e LIIIIT
; = Y = [ - TPy i
e L IV s S S e S - e ey vy v I : pE b s v L1 T
= s Tt T
T e e e STy AT s Sl ettt gt e et & et s hr T . .
s > s ey . P
L ; mer A :
.
= +
et : - - oo
ke - u T * -
r T I
fon i ingek T
jad
— fap
4 T
= : : T [T ey H
: 1 o —
- -t Lt By ]
= 1 =
r e T T T Y +
e ——

D Sl irt. g St auys Ao

T T T T LT AT e ST e T e ST et o ey

T Tt e e s SN T
P

T T e e ey

t e Ermseepe e

e = maim £ e By, @ g e

etk ey e

T
e

pimiarss
B o s

NG LI doirio i TN e
[ oo TET

PUTIITITTITTIIITIN

e S ey
i

esariae s [ b b R e

e T
P

+-168

tema (250X380Q) e s

5.3



'I~fguff:;', ' _ - ‘ Appendix 3B 3'
R o . . : o Pape 7

required Stbragé éépéCity Co“SlderinF the: avallable hydrologlc data% :
in the project area, " the perlod of 1956 tO 1976 for 21 yaars has been. o

%elccted for the reserv01r watar opepatlon studies.

(e) 'Maximﬁm‘RéihfaIl ﬁnalySis?j ;lff~7ﬁff.i-. e e v

.Annual Dally Max1mum Ralnfall .

In order fo eetlmate the probablllty of dally max1mum ralnfall the
Dagohoy, Pamacsalan and’ Cebu statlons have been selected, Since no
romarkablo houplv ralnfall was observed, as well as. the obsevvatlon:“'
pEPlOd wa% llmited w1th1n one year in Bohol 1sland the maximum dally ;

ralnfalla ‘at Dagohoy, Pamacualan in the Bohol 1%land and Cehu c1ty are

compared

The annual max1mum Palnfall .at above three statlons ave ‘shéwn 1n s
Tahle 3B l?and the probablllty analy81b fbr them are Qhown in Flgupo =
‘3B 8. As for the Dagohoy station, the maxlmum ObSePVed value is '._
_513 3 mm/day,:whlch is abnovmally hlgh ralnfall in the Vleaya Peglon.;*
Normally, a cap301ty of dralnage dlscharge 1n fhe 1Pr1gat10n avea caﬁ..
be adopted S year to.10- -year return perlod, 56 the obsepved max1mum o
'ralnfall of 513 3 mm/day has been neglected from the probablllty '
ana1y81s.” The max1mum observed value, however, should ‘be con31dered

lo desxde the Slze of splllway for dam, WhlPh 1s explalned in' later fts.

Compaplng the probablllty ralnfall at Cebu and Dagohoy, - the Cebu :
value is a littie bit hlgher than - the one in the Dagohoy “Onthe . T
other hand the tendency and’ the: 31ze of ralnfall at Pamaosalan are '

.qu1te 81mllar.

Annual Max1mum oF Succe551ve Ralnfall at DagohOy

As for the dralnage dlSchane capac;ty for. irrlgatlon area, 2~ day'
to 3~ day succeqslve ralnfall would sometimes brlng a hlgh peak dls—
charge.  The. annual max tmum succeselve ralnfall from. 2~ ~day to 4 day
have been analyzed as shown in Table 3B-13. Accordlng ta tho result

of the probablllty analy31s, the 1ncremental ratios from 2- day to
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el Table 3B-12 - Annual Daily’Maximin Rainfall

: (Umt _‘--.r'rhn/day)

Q.
0

."Yé_ét_r". } :_Dé'g;bh'oy‘._ brdeﬁ. % '_-?amac_:_salah' Ordér»}.':,_m%-: eru Oider:
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R
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FIGURE 188 PROBABILITY ANALYSIS OF ANNUAL DAILY MAXIMUM BAINFALL

W
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pable 3B-13 Annual Maximum Successive Rainfall at Dagohoy Station

" 'Rainfall

_Rainfall |

‘Shecsbetvg F-day - Shcdessive daday LY Giscesdivd iddy

Rainfall

BT 'Rainféllffﬂfﬂ_'_
-Year (mm/2-day) Order

%

(4

Rainfall.

1958

1384

- 96.8
6.6

24,0

78,9
2027
©116.6

- 134.8

7

14

6
15
18

5

2

19

10

'; 20
17
'iB

12

13

11

40,5
K31Q6'
643
26,2
69.0°

73.8"

21.4

97.6

2.y

35,7

88,1

45,2

7

92.9

78.6

83,3

5.8

16.7

11,9

59,5

50,0

(mm/3-day) Order

'.lﬁ9.81
165.8
128.8
159.3
119.9
1216
C176.0
€116.3'
6281
152.8

1228

167.0

245,14 -

a7.3 j_

109.2
110.5
126, 8
190.3
212,9
135.9

145.0

10

7

13
gs
17
16
»

Rt

o1
© 20
19

1

12

1

C e
]

08,2
1.0
59,5
35.7
8.6

. 73.8

21.4

B83.3
2.4

40,5

69.0

26.2

7.1

97.6

972.9

86.1.

&4.3
16.7
S119

54,8

50,0

" Rainfarl

[
&

{mm/t~day) Order

s 167 -‘8 .

175.8

247.9
98.8
136.2
'121.5-
iu6.4
200.5"
221.0 .
143.5

148.2

9

8

18

10

17

19

5

11

91
16
20

e

15

3

Bt , 2
78.6
88.1
Qi;q

50,0

31.0
54.8
26,2
7.1.
97.6
73.8

92.9

6.3

16.7
11.9

69.0
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3-day and 3= day to t- day are qu1te small. Coneldering hésé’chérac;

teristic of succe851ve ralnfall, up to the 2= day successzve Palnfall]

lty of dra;nage.gs:

ar to de01de the capao
';' “} NIEE

would be neceﬁsary to gons;d

The probablllty of dally and 2= day successive ratnfall on ‘each
return period are shown as follows. (See Flgure 3B~ 9)
" _ (unlt. “mm)

Return Period

. L _. : Maxlmum
Items 2-yeapr 5- year 10 year 20 year 50 year lﬂo-year Ohservcd

Daily MaX1m“W 37,0 120.0 135.0 *150.0 160.0 180.0  513.3
Rainfall S o y

R

2-day Succes- j4c o 158 185.0 203.0  225.0 240,0  613.}
sive Rainfall . - . ] R oo

3, Long Term,Streamflow Analysis

{a) Runoff Model

‘The Pamacsalan observed dlSChﬂPge is affected by the communal
1ntake located about 200 meters upstream from the gauglng station. .
Unfortunately, the intake dlscharge for the communal area was not i_
observed,. The communal area can be 1ncluded in the pEOJect area in
future, so natural condition of piver streamflow should be estlmated

in order to perform the successive reservoir water operatlon studies. -

In addltlon, a Pellahlllty of  the observed dlscharge data has ‘been
checked by the rainfall data at. Pamacsalan -and observed dlscharge data

on.annual basis as shown below.

Pamacsalan Pamacsalan Catchment Runoff-
Year . -Rainfall Discharge: Height - Area Ross Coeff101ent
_ (mm/year) T (mm/year) (mm/year) ( ¥
1967 2 368 2 1,661,7 706.5: 90.2
1868 1_8u2 6.  ~  595.6 : 1,247.0 32.3
1969 1,538,3 663.1 : 875.2 43,1
1970 2,138.6 1 955,7 o 1,182.9 uy 7
1971 2,71006 - 2,252 . 458,2° o 83,1
1972 . 2,065,2 . 1,854,5 10,7 89.8
1373 2,018,1 oL,ou2,2 - 73,9 - 96.3
1874 242328 CU3,448,7 - 0 . =1,216.3 - 15W.5

1975 2,004.0 2,8u7,8 . -753.8  136.0
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FIGURE 358 - PROBABILITY. ANALYSS OF ANNUAL MAXMUM 2-DAY SUCCESSIVE
| " RAINFALL AT DAGOHOY STATION |

w0 -2 3 a s 7 00 2. 3 4 s
_-'ﬂa!'nfa_il {mm{2-day) _
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As seen from the above table, since 1971 the runcoff coefficiéut‘
becomes‘vepy high, on the other hand the one before 1963 bocomes véry
low, In 1974 ard 19875, the dischauge height becomes higher than tho
Pamacsalan rainfall, Consequently, it would be rather dangerouq to

use the observed discharge data directly for reservoir watep operat:on

Studlea ..

Ih order to verify the observed data and to estimate the natural
conditiou of streamflow in the Pamacsalan river at proposed dam site,'
the Tank Model Method has been adopted and the observed data and the

computed value on daily basis has been compared.

Since the observation of Pamacsalan rainfall was started from
1967, the verification period hau heen selected from 1967 to 1975,
The establishment of the each coefficient of the tank model Pequlred

50 many times of trial-and-error method.

The final conélusion of the configuration of the tank model is
shown in Figure 3B-10 together with the comparison of observed value
and computed value in the dischérge depth, milimeter order, on daily

basis from 1967 to 1973,

in the first part of tHe yeav'from around'Mabch to September, the'
computed value is about 1 mm/day, that is 0.32 cu. m/sec is higher than
that of observed value. This would be an affection of communal intake
in the upétream of observed station, however, during flooding time in
Novembér and Decembér the both- ualues show rather good matching in
general, . In 1972 and 1973, the computed values show vather good match- -
ing with the observed one throughout the yeavs and the correlatlon of
Computedrand observed on daily basis could be obtained move thanlBO

percent.

As fop ‘the dlfference between computed and observed values, the
computed values 1n 1967 to- ‘1958 is about one milimeter. hlgher than the

obsepved ome . however the dlfference becomes gradually smaller and
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= 4em FIGURE 3810 RESULTS OF RUNOFF SYNTHESIS by TANK MODELMETHOD‘ "
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Qo | :
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Second Tank

i

- 812015

B 0,40

Third  Tank. = 44z 0.020

= omm

B: 0. 035

Fourth  Tank
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 FIGURE 36-10 RESULTS OF RUNOFF SYNTHESIS by TANK MODEL METHOD'
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OF RUNOFF SYNTHESIS by TANK MODEL METHOD
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and smaller then in 197? and 1973 the diffevence becomes almost Zero.
I 1974 and 1975 though the' compar1scn is not’ shown the observed
values becoie highep than the computed one, that is shoun i the pre--
vious table. ‘The - observed ‘totdl dlSChane hight in 197# and’ 1975 :
become hagher than the Pamacsalan Palnfall, ‘that is the runoff co~
efficient ;s_mere than”loo_pevcent, _CcnSLdep;ng:these condlt;on, the
priver bed would rise year by year, coﬁseqdeﬁfly; in 1972 and 1973, the’
affection of river bed increase would become the same values of the

communal’ 1ntake dlscharge.

" The ccefficient,cf ce?reletion;between observed- and computed
values on monthly basis could beheﬁtaihec 83 peﬁccﬁtifrﬁh 1967 to .
1473, The oneg from 1956 to 1973.cou1d be oﬁtained oﬁly abeut 70
percent, thls would be caused by the ralnfall data because the ralnfall
from 1956 to 1966 has ‘been complemented from Dagohoy statlon. Since
the dry years in 1868, 1969 and 1973 have been 1ncluded in the good -
correlation part there- would be no - problem 1n “the’ reservclr water
operation studies, - ' B '

Accordlngly, the computed values have been considered in the
natural condition of the Pamacsalan rlver and have been used for the
subsequent reserv01r Water operatlon studles. The monthly avevage

dischapge of the computed values are shown' in Table 3B-1Y4,

(b) Estlmation of stcharge at Each Proposed Structupe Site

The avallable dlscharge data in the project area are limited to
the Pamacsalan PlVeF near the proposed dam. site and the Wahig river
near the-proposed dam 31te.' There is no dischange.data at the Bagunan
river, Blnabae rlver and the proposed Mallnao dlvepsion welp site. 'In
order to perform the subsequent ‘reservoir watev operatlcn studies, the
discharge at each proposed structure site should be estlmated, espe-
cially, the- dlscharge at the Malinao diversion weir site that would
play a very 1mportant role in the decidlng the scale of the pro;ect

futures.
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According to the discharge measurements in each river, and the
charactepistiés of each caltchment area; it would be rather;déngerous o
o use.a ratio of catchment avea directly. Nomally, a river slope
.would flx a runoff characteplstlcs of a vaer. Based upon the ava11a~

£r

ble data, the followxng thnee ratlo of runoff have been compared

1) Ratio of catchiment area
ii) Ratio of simultaneous discharge measurement data :
iil) Correlatlon of spcclflc annual average dlscharge and wPlghted

average of rpiver slope

As for the coprelatlon of SpBlelC annual avepagg dlacharge and
welghted average of river slopé, the Bilar river ‘in the Loboc P;ver,
the Cutaut river in the Cebu island, the Pamacsalan and Wahlg rivers
-have been solected on the basis of available discharge data and Slml~

'larlty of the. catchment area.

The slope of the rlver has been estlmated from the topograph1cal
map iu ‘sédle of 1 50 000.- The weighted average slope of the rlvep has
been cobtained from the slope and length of river in each proflle..}The
results of the weighted average and annual average specific. dlschérge
at cach river are ehown in. the, fbllowzng table and the covrelatlon ‘of

the them are shown in Flgune 3B-11. : : L_

Ahnﬁal' ' Annual 'Weight@d

_ - Catchméent  Average . Specific _ Average of

Name of River Arca Discharge Discharge River Slope
‘ (km?) (mi/secy (%/sec/100km™) o
Pamacsalan  28.0 1,274 45.50 0.0343
Wahig 25,0 0.910 36,40 0,041B
Biral 92,0 0.552 6,00 0. 0047
‘Cuteut 55,0 0.990 18.00 0.0150

Thé“bégbéésion liné of the'cdrrelation betﬁeen aﬁnual éverage'
specific dlschange and the welghtcd avepage slop€ has been obtained
as shown in Figure 3B-11. On. the other hand the average river slopes

of the Pamacsalan, Wahig, Blnabae, Bagunan rivers and proposcd Malinao
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| FIGUHE 3&11 cnaﬂsmwu OF Amdum AVEHAGE specmc OISBHABGE
' ~ AND WEIGHTED AVERAGE OF RIVER SLOPE - -
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diversion weir site have been estimated from the fopoprabhiéél map
and the obtalned values of ‘the slope have been adopted the obtalned :

equation of the regr8331on line,

As for the 31multaneoua dlscharge measuvements, the measurements

on 17th September 1877 has been used to estlmate the ratio oF d15~

charge.

The comparison of the”obtained ratios of discharge in thé. res-
pective method are tabulated in Table 3B-15, In 6fder‘to obtéine
a comservative result, the lowest ratio among the three methods has

been used to estimate the dlscharge at each proposed atructure site.

i, Evapotransplratlon Analysis

Hormally, a, crop water vequlrement and evaporatlon Have a good
correlation, . eSpe01ally, a correlatlon of a. Crop water requ1rement
of paddy rlce and pan= evapopatlon data has been: researched Ln ‘the
Phlllpplnes.“ The result of correlation has been. obtalned more than
80 percent, s0 the estimation of crop water requlvement for paddy

rice has been used the evaporatlon data dlrectly.

As méntibné&.before,_however, therelis very few~6bs¢rved;evapova;
tion data: in the Visaya region'and there is.no data ofithe_éﬁéporatioﬁ
in the BthlziSignd. So, the evaporation value has;beéﬁ eStimated'by:
Penman's forhﬁlajusing the climatorogical data at Tagb%laran.‘ Nor-
mally, a éomputed evaporaﬁion value becomes a little bft }pwer_than a
observed pan-evaporation data.’ In order to revisé'thejdombufed evapos
ration value,.Lullimas University, Dumaguete City in Hegros Oriental,
which has a observed Open Pan-evaporation data and cllmatic data has.
been selected within the same climatic region of Boho;zls;anq. At
first, the.monthiy revision factors have been estimated af<tﬁe above
station comparing with the computed evaporation Values.by Penman's
formula from the climatorégic data and obsérﬁeﬁ_pan«evﬁporatiOn data -

on monthly basis.. The comparigon of observed data, computed value and
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monthly Peéiéibn'facforé are shown in Table 3B-16, 'Thé'obtained
monthly.revisionﬁfaCfofs have been adopted fdrthe_combutéd eﬁapbration'
valué at Tagbilavan. Considering the same blimatié'region.at Tagbilaran
and PPOjeCt area, the obtalned reviced evaporatlon value has heen.

adopted as a evapotransp;ratlon of paddy rice in the project area.

The computed evaporation values by Penman method and the adjuated
evaporation values on monthly hasis from 1960 to 1975 are shown in
Table 3B 17 and Table 3B~18: respectlvely As fop the voservo:p water
operation studies, the period of 1956 to 1976 has been’ selected, 80

the year which has not climatorogic data has been used the monthly

average values.

5, Flood Analysis

Flood peak discharge.should be estimated fb:decidé the size of
spillway for Pamacsalan dam and Mallnao dlver31on dam. In order to
estimate a de31gn flood for dam and dlverslon dam, 51multaneous obser—
vation of flood hydrograph and hourly rainfall data should be required.

However, such dependable data could not be obtained in the project area.

As for the daily maximum rainfall, the rainfall amount of 513.3
mm/day was observed at Dagohoy station on 19th November 1964 and also.
the water level of the Hahig river at the same date was recorded by an
automatic water level recorder. However, the ratlng curve for such

high flood has not any rellablllty.

Con31der1ng the condition of the available data, flrstly, the
rainfall November 1964 in the Vlsaya reglon ‘have been collected to
check the size of rainfall area as shown in Table 3B- 19 . No such high
rainfall has been observed in'NoVemberilQSM andfalso the rainfall sta-
tions in the climatic type IV in the Visaya region is checked by the
historic records but the maximum daily rainfall is limited upto about
300 mm/day,only.'-quever, at the Surigao Delﬂﬂofté ih.the Mindanao '
island which is belongs tq‘fhé climatic type II, 582.1 ﬁm/zuhouv rain-
fall was observed on )18th Noﬁembeb 1968, |
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10.
11,
12.

o 13,

14,

15.

16,

Station

Béy;Ang.Ubay, Bohol
Dagohdy,'Bohol .
Tubigon, Bohol
Tagbilaran City
InOpacgn, Leyte
fbuyog, Leyte

Cebu éity |

Camp 7 Minglanilla Cebu

.Mantalongon Dalaguete Cebu

Lahug,.Cebu City
Masbéte,.Masbate.

Poblécibn, Milagros_Masbafe
Nipa Palanas.Masbate
Pobiacion,;Bayawan, ﬁegros Or,

Siaton, Negros Oriental

bumaguete City, Negros Or,
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Table 3B-19 Daily Raihfa}l Data at Various Stations In Ndvemﬁer 1964
| (U;it mm)

Date o . . - - _ .

10 11 .12 13 14 15 . 16 "17 18 19 20 21 22 23 24 25
0 0 0 0 1.4 O 0 0 71,1 17.8 0 0 0 S0 o -2053
3.6 0 155 0 6 0 11.2 15,0 99.8 513.3 0 0 2.3 0 9 - 7.4

0 0 0 0 0 0o 0 8.9 65.3 105.9 99.5 2.8 9.4 16.0 0 0
2,0 0 0 0.1 3.0 0 7.0 0.3 48.3 140.5 0 0 0 T 0 10.6
12.7 22,9 8.9 8,4  B.% 10.9 8.1 12.7 17.8 éa;a 10.2 7.5'- 0 10,9 10.2 8.9
0 0 0 0 0 0 16.8 0O 162.6 93.0 0 0 0 0 0 1.3
38.6 0 0 _‘4.5 0 0 0.8 17.1 56.8 119.1 0.8 O 1.8 T 5.6 4.6
1.8 - - ~ 1.0 - 185 8.9 185 43 2.3 1,3 14.2 1.3 2.8 7.4
0 0 27.4 . 0 19.3 0 g4 6.6 1.8  38.1 152.48 0 0 6.6 6,1 1.8
25.2 0 0 2.5 0 0 0 14,0 50.8 152, 0 0 0 2.5 7.6 3.8
2.0 0.3 4.8 20,6 O 0 19.5 14,2 5.0 170.0 64.0 5.1 0 1.5 T_' 0.5

0 51,3 50,8 0 0 0 0 25,4 50.8 26,2 52.6 0 2,3 2,0 0 0

22.1 5.8 0 9.6 0 0 0 15.8 241 ggng 43,3 0 0 0 1.9 0
0 0 80.3 _131.8 5.3 31.0 40.1 54,9 55.4 1544 92,6 55.4 107.2 133.9 181.9 159.8
0 1.0 35.0 33.0 4.3 0 0 4.6 0 18.0 15,8 9.4 10.2 25.9 25,4 17.6 16.2
4.1 0 0 T 45,5 0 1.8 0 49,0 518 0O 0 T 0 0 3.5
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On* the other hand al flood mavk in a old church ‘hear the’ Lobac _
piver;. whiCh 13 the biggest rivep in the Bohol island -and adjusted tq '
the Wahig rlver, was found and: dated 1n Novembev 1867 Con31der1ng
tbese data, the ralnfall of 19th Novemher 1960 would havo a- fr' 1
of about ao-yeap return perlod The value of 513 3 mm/day at Dagohoj'

" was daily ralnfall on lgth November 196H and also 99 8 mm/day was :
6bscrved in. the former day of. lSth Hovember 1964 therefore QM hour
rainfall would bocome more than 550 mm/day.‘ ThlS valuc 18 qulte ;_5_:
snmllap to that of the Ilocos Norte or. Ilocoq Qur in’ the cllmate type I,

_ As for the peak dlscharge to be conSLdered for the d951gn1ng of
the spllllway for Pamacsalan dam: and’ Mallnao dlverslon dam, qeveral
equatlons are pr0posed to estlmate the'. peak discharge in the PhlllpplﬂCS. -
One of whlch M. M. Obradoplch has Pecommended in the report of "Envelopo
Curves for Peak’ Discharges 1n ‘the Republic of the Phlllpplnes" as
following equations in dlfferent regions based upon the max1mum obsevved

peak’ dlscharge._ -

The WI’;Olé tzoulfntry' RN Gp i':'-'-:a'o'jaﬁog'sﬂi :
Cagayan River Basxn ”_Qp = QQQA“.S - .
Pampanga River Basin *Qp ='i§6Ad~g:»--:_. e

1344048 F?’-?~@ o

| :and for the dvainage bdsins smallep than 160 sq km in apeCJflc '

'Mlndanao Tsland ‘ _’7” QPf

. 3 -0, os o
discharge‘is*i qp 22, SA(l lA l)'-—-(:)f~?
where; Qb is thé peak dischargelin cu{ﬁ/sec -
A ds the dralnagg area 1n sq.km N : g
,and qp 1s the specif:c peak dlscharge in cu. m/sec/sq km _

Con31dering the climate type 1n Bohol island the equatlon of i

'chapge. The results of the peak dischapge obtained from the

above equations aré shown as follows.‘
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Catchment - Equation  Equation

_ Arvea
_ “{sq.km) (cu m/sec) (cu.m/scc)
“pamac¢salan Dam Site 28,0 7 709,10 0 500.9
Maiinao Diversion bam Site 138.8  1,635.3  1,565.4

On thé'other hand, the B.P.W. prdﬁoééd the peak discharge in the
Phillpplnes 1n the di fferent fvequenCJe% as shown in Flgure 3B-12 '

The equat:on of "Extreme" can be adopted fo the design dlSChane for

spxllway.

The equatlon is

Qp = 235 x A/¢A+2

Therefore, the peak. discharge fov Pamacsalan dam, and Mallnao

- diversion dam sites are. 930.6 cu. m/sec dnd 2,572.3 cu. m/sec, respec;
tively. Comparing the results of the two equatlons and 1mportaneo
" of the structure, the peak discharge for Pamacsalan dam would be

better to adapt the higher value of 930.6:cu.m/sec.

‘As for the Malinao diversion dam site, 1t ha° becn found that the
discharge from Bagun-an viver, which is include in the catchment area
of the. Mallnao diversion dam site, 13 qulte small compared with the
size of its catchment area. In addition, the peak discharge on 19th
November 1964 has been checked from the‘fiver cross section, the
averagé slope and flood mark obtained from the local pcoplé by Man-
ning formuta. The peak‘diséhavge would be about 1,100 cu.m/sec at the
bridge sife. Moreover, in future, the Pamacsalan reservoir can con-

trol the peak discharge in the upstream of the Malinao site.

_Considering these condition and estxmated £1o0d peak dl%charge

1,600 cu.m/sec-can be adopted to the deslgn £100d of Malinao leePQ10n

dam,

Consequently, the design flood of peak discharges for the Pamac-

salan dam and Malinao diversion dam are decided ag follows,
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"] Design flood of Pamacsalan Dam; . .- +980.5 cu.m/sec.
EJL,beSigh-Flood of Malihao_Divé?éioh Dam: ‘1:609{0 cu-mfséc‘

Hatep Quality Analysxs

_ Two txmes of water sampllng at the site have been made on 12th
'.July 19?5 and lBth September 1877, . The water quality analysis have
‘ fbeen conducted at ‘the Laboradory %cvvices Division. of the Bureau of

,8011 for the former samples and at the Bureau of Public Works: for ths
1latep samples. “The results of the water quallty and1y31s are shown
sz ‘Table 3B 20, Accordlng to the results of the analys:s, no psculiar
jchemlcal contents have been found Ain the plver water and 1t can’ be

%conducted that ths water 1s qulte sultable fov 1rrlgatlon purpose.

;Sedimeht Analysis_ o

. ,_It is desirable that: the. sedlment storage ing the resevvoxp is
?!estlmated by the observed data-such as suspended and bed load . 1n the
-w-31te. However _the avallable data of sedlment ‘and runoff can not be

'.ﬂi btalned for the perlods of before and durlng the Feasiblllty Study.

Calsulation Me thods

" The sediment stovage in one hundred years of reservolr llfe would
“Tiber assumed ‘with the following mentloned of féur dlfferent methods and
_ these methods were con518t of the statlstlcal analy31s w1th the rela-
'; tion bétween the affenting factors of sedlment storage and obtained

; data of the existing regervolr. excapt for the observed water samples
j method The basic data for the culculatxon are shown in the' following
;table.“7 ' : s ‘

R

f_ Catchment area (kmz) Eﬁ. R L - 28.0
:é ‘Max, elevatlon in catchment area (EL.‘--.m):-'.. : 720,783 . .
é_'Mln. elevation in catohment area (EL. = m) . : 190
. Relief amownt (m¥ | | 561.5
;_ Average elevation in catchment area (EL.. | m)zj - 1470.8

Length from max. elévatlon point to. site {m) L 7,700
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Table SB 20 Results of Water Quality Analygis -‘;:fq":

Date of{éémpiihg

.'x,._ i

18th September 1977

Bagun an

River =~

B Confluence
Pamacsalan of. Wahlg and
Pamacsalan

Rivep

B I

Hahlg Blnabae
vaor - RlVPF

PH
chloride

Calcium

Hardness (CaCﬂg)

COs
- HCOs

Total Alkalinity'

- pped/

Samplé'ﬁdﬁbef o

21
80
190

. (ppm)
(ppm)

(ppm}l‘.
“{ppm) =0
- (ppm)- 195
' 10

(ppm)‘a 240 -

Specific’ Condnctance £ 370

: . (omho/mm)
Hagnesium

Potassium

Note!

Lppm). 1-"’.

(pﬁm)

e
32
180

190

- 370

s om

7. U
19
60
-.;90

" _.7._-1[ SR
20

Oiv ;0-.?__}:- 
; .-;; ?li'? ,ﬁﬂt ‘
RN L L T
. 1€ 260 HERE

156 -
S 240
‘400

1 1, 33

L/ TDS is’ Total Dlsolved %olld

Date 6f_Samp1ing$

l?th July 1975

Samplé Number

PH

Conductivity

r(ﬁmho]cm)‘-"

| _Wahlg Rivep

.llo S

4 7. 2a=- 7.4

1'17.__ 16

.. 80
200
253,

207

253
390

Pamacsalan RlVOP

7.82 -
0,557

Total Soluble. Salts

Residual Sodlum Carbonate

Chloride -
Sulfate

Boron

Sodium percentage

{ppm} =~

~(ppm)

. (ppm).

-~ (ppm)
(3

28.5

Trace:
12,69

f3$9,92ﬁ_
s 0,589
”.j28990?"

"

7 91 E
,0.3ue-
243,86
0,457
.19.268
Trace
" Trace
8,55
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”Rellef amount natlou/ TR R L 0,073
Avepage ‘annual ralnfall (mm)'-:' U o . 2,100
Reserv01r capac1ty (xlOama) L. 031,000

'1;/ max. elevation 1n C A.~m1n. elevation 1n C A,

_/ relelf amount/
e Punoff path ;

(a) 'D981gn ‘Criteria’ fov Fill Typc Dam 8 Method——fii(ij'

- s -
Thls mothod is aseumed due to. the table of spccxfic sodlment

"amount (m3/km /yeav) a3’ a ‘Function of the topography, geolopy and

.:fscale of- catchment whlch was made up by the cbservéd. data of the catch—

ment area . less than one- hundred square kllometers, prepared by the -
'VMxnistry of Agrlculture ‘and’ Fovestvy in Japan.' Taklng into account
.for the- matuve ~stage of the topography and the: reservo;r b331n COHSlut“
’-malnly of the dlternatlon of shale and sandstone formatton where will
;;be possxhle Lo the occurence of the land slldlng 1n reservolr fllllng,
'thhe SPELlflC sedimént amount is assumed of 350 cublc meter% per square

k;lometer per year (350 ma/kmzfyear) by the- above mentlonod table.

‘(b); Klra 8 Method -5~~-(:)

. ThlS method can’ be . obtalned from the following equatlon.‘_

il

¥y = 0. 00012 (x F/C)° (118
mstéﬁgf e Y/F (m¥/Kin? fyear) e

herein, Y3 average yearly sedlment pepcent (9)

' ﬁ;_rellef amount (my~
B catchiient area (mz)
€5 reservoir capacity (m3) :
'fdsj'qpeciflc sediment amount (mafkmziyeap)

:(Q)'ﬂHUItiplé Reévéséidﬁél'Anaiysisfﬁetﬁod —-—Ju(é)_
fThls method is aqqumed from the following equatlon.

dog qs = ~3.198 - 0.2059 logF + 0.,9687 logR ¥ 1.213 logMe ¥
' 0.6757 long
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hepein,.'qgg' specific Sediment amount (ma/kmzlxear)
L ,F;, catchment area (km )
:id_ ﬁ; average annual ralnfali (mm), R 1s 2 100mm adopted
;;Me '
: f' pelin amount Patlo B

;: average elevatlon 1n catchment aPea (m)

(d) ___L c Gottschalk’s Method 5-u7,#1 (fs)
’ThlS method can ‘be- obtalned from the fOllOWLng equatlon.,;.
Qs = 0,0552¢C + 0. 0027F + 0. 2681T - 1 7974
herein, Qs; total sedlment accumulatlon in acpe feet
;'7F; catchment Area: iniacres: _ .
':vT;' age in years. (T s, lOO years adopted)
(1 acre ¥ i, OB . 7om? s 1. -acre- feet-~ 1,233.4 m° 3.

2. Calculation Results

. Feeer

The calculatlon results of the above mentloned methodq are shown

in the follow1ng table. T - L
oy L R

; @ Method (DMethod (DMethod  (WHethod
.'qS(msfkmzfyCavjifg':‘ 350;0 296.5 184,89 602.8
Qs(x10%m®H2/ -~ - 980.0 ' 830.2 617.7  1,687.8

' l/_specifictsédiment amount _
2/ Sedimeqt_stﬁragé.Qs = 100: sq-F, 3 catchment area (kmz)

AccordingltO‘the‘abOVe mentionéd methods the'éstimatéd specifié--
sediment amount of the Pamacsalan dam was scottered on the wide pange,
however the mOSt ‘of. them located on the compavative low side. This is
due to the general geological conditions of the Pamacsalan dam basin.
and featuplng mature stage of the topography which does not favour
er031on and also can be understood judging from the exxstlng deposit
Coﬂditionzalong thée' river course and densely vegetated slopes conditon.
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":3;j Sedlment Storage J‘l}c?ffﬂrf-; ::nm?:f*7¥liffzuf ey Contes

fately assumed and to th13 value some of 50 cublé meter% per qquare
ikllometer per year weve added, con31der1ny fov geologlcal condltlon of
. ha reserv01r bd31n.' .The total qpecxflc sediment amount was thereforo
__f1x¢d at 400 cublc meters per square kllOMLteP per year, correopOndlng
“to the about 40, ,000 cubxc meters per 3quare kilometer in one: hundred
'-yearb. ' :
: SRRELRTE . R Cop e
Over the one hundred years of -res ervoir llfo, the sedlmont.;iorape
fand corraspondlng to eleVatlon 1n the reserv01r oF the Pamacvalan dam

can’ be flxed as ahown in the followang table.,. ”

'-Sedlment : Corre ponding

-fpém:f’- ffcatchméhtrérca ©gtorage elcvatlon
R (RmEY (R R0y e e (B m)
Pamacsalan - 28.0 o Ldzo0 207 5
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5011, AND LAND CLASSIFICATION

'.A; Introductlon o
The Soil Survey has been conducted to clarlfy the followlng items:

- 1) 'To review the 3011 survey rcport conducted ih the Project
Area’ '
}',2) To re-examine the present soil condition -
“3) To collect the necessary data for. the feasibility study -

4) To colléct the soil samples for'labcﬁafopyoéhclysis

. hs tothe field survey, topographic map ﬁith}{hé écalé of
1:104 000 and soil map prepaved by NIA were used as the: base mpa And
also the SOll survey report on Hahlg—pamacsaln Progect and relvant

data were collected for the study

Dﬁring'the field suvvey, léﬁd'USe”survcy;'Booing“%éSt;:test pit
.fdigging and soil sampling were conducted’ and necessary data 4nd

.informatlon wenre collected

B. The PPO]eCt Area

The PrOJect Area under 3tudy comprise about 7 300 ha and is
bounded in the north by national highway . No.3 from Cavmen to San Migel,
in the east by hill line at the edge of the Project ‘Area, in the south
by the proposéd'damcﬁsiteg of Pamacsalan and in the west by the Wahig

River and national highway from Sierra Bullones to Alicia.

_ ' The manlclpalltles to the PPO]eCt Area are. Slerra Bullones, Pilar,
_Dagohoy, San Miguel and Alicia, and the Pro3ect ‘Avea comprlses 24

'Baprlos as the adminlstrative unit.

'_The Project Area can be divided into the Upper area and Lower area.
. 'The Upper area is situated at the south from Sieria Bullones-Pilar line
under the proposed dam sides and the Lower area is situated in the nortb
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petween théf?ilariAiidia and Dagdhby#San Migélinationai highﬂstﬂ_ﬂ

The ongect Area lS dralned by the Wahlg Rlvep and;its many
trlbutavles. Uppev stream of the Hahlg R1ver and the Pamacqalan RlVOP
are- the nﬂlﬁ sfpeam which dpalns the Upper area . The éentval to east¥
portlons of the Lower area ave dralned by the Malitag Rlver and 5
Camanaga Creek through minor 1nterm1ttent stream channcls The
southern portlon of the Lower area is dralned by the Wahlg RJVGP ',t

thvough 1ts m;nor trlhutdrles.'

C. Geoldgy'and Parent Material

The.Ppéject Area is underlqih by_liméﬁtbnﬁ'andgsedimgntaryﬂrobksf,
{(shale, sandstone; slabby to calstic limestone beds, Siltstone, mud=
stone-and-mafl77 ‘Generally;-they-are’low-dippiﬁg éndﬂintebbeded-with
each other:and- assume a hlghly;tuffaceous nature s =Théisqils,o£fthe'
Project. Area . is derived. from these fovmatlonq.{~

“Outlines of geblogical‘feature'offProject.Avea_is;divideq into...
the Uppef~and the bwer-abea.f“The Lowér'éveé-ié-cbveré@-with the '
soils orlglnated from:shale; sandstone and ‘mudstone, whlle most of

the Upper area lies in a limestone area.

D. Topography

‘The': topography of.the Project Area shows somewhat dlfferent
feature bétween the-Upper and:lLowep area. The Upper area compn¢ses-~.-
flat or‘élmosf flat~ri¢er'térrace élong;the‘Wahig.River’andugentlj,
sloping:Valleys and'undulafing.to roiling-terrain*spréaded-between the,
river. terrace areas. and the project boundary with the elevatxon from.,
145 to 2u0" meteps.,-

0n ‘the dther'handé"hhe élevétionqu_the:LQﬁep'aréé:iéfbetwéen
100 and 145 metevs in average. .The: area.uﬁduldtes as- faf as -the.eye
can be see and linked with undulating, almost flat and depressions.
Most of slightly deep and narpow depre331on ‘areds are formerly creeks

and P#QV}de-the_run off.qhﬁnnelg,dpaln;ng;rhe area,
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Eotend e

- Ll» Introduetion i

'1s'of whole Project Area is 7 »300 ha, of whlch 2,000 ha

. The hecta'
is used as the farmland and remalnxng 5,300 hectares COmprlseq grassw"

- 1and creeks, roads ve31dentlal area and others._

Most of paddy flelds in the Upper ‘area have been operated under
| the commuhal lPPlgathﬂ system, while. paddy flelds of the Lower area
are. under the ralnfed condition with few. exceptlons.. The farmlands
are malnly used for paddy rice cultlvatlon and followed by coconut,

'corn, “cassava and othep uplarnd: crops. -

From the present situation of‘land use, it appears that one of
_the mAJor constraints of inten31ve agrlcultuve in the Lower ‘apea is.
the- 1ack of 1rr1gatlon system.,:On.the 6ther . hand, the ‘Upper area -
Seems that there are no major constraints for paddy rice éultivation
frdﬁ'fhé'pqiﬁfiéf-irﬁigétionfagﬁicﬁituréaexcéptfléck_of drainégeasyétem.
Table' 3B-21 ‘shows the present land ‘use situation by soil mapping unit,
© and also present situation of land use is shown in Figure 3B=13.

2. Fabmland-

As a vule, the lowlylng papts depr3381on (malnly fovmerly creeks)
and strips along the active rivers “and- creeks are used for paddy fleld
under. the_falnfed conditlon ‘except small ‘areas: by pumping 1Prlgatlon.
The highér-pdﬁtiénéiﬁhiCh'situéted!dn undufatipg area are used:for
fﬁafﬁly'éOCOﬁuf‘énd'uplaﬁd'cvbps (dorn, upland rice, cassava, and etc.).
The "abové mentioned ‘'situation is'generalized land utllxzatlon pattern.
_ of the Lower apea._ On the other hand the land utilization pattern of
_the Uppep area is somewhat different from the pattern of Lower area.
- That is, most of_the area have been-used as irvigated paddy field- due

' té_pﬁevalencé of ‘the communal irrigatisn system. -

S @) Paddy Fleld: v i

" In the Upper aréa, most of the soils belong to Canlangit soil with
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-slightly slow drainage and paddy flelds are extended not only on
the Plver terraces but also on the top of hlgher terpaCee.

‘ Ex;sting 486 ha of paddy Flelds in thé Uppev area comprlse 394 ha
of 1vrigated and 90 ha' of vainféd paddy fieids. On the contrary,

‘out of L 0#? ha of pdddy flelds only iy ha’ of paddy fieldsape g

[N f

under the 1vr1gatlon 1n the Loweb area.
In the Lowev area, most of the lowlying povtlons, depPGSSLOnS and
PlVGP or creek. 51tes are utillzed for paddy’ PlCO cultlvatlon under:
the ralnfed conditlon. PreValled cvopping pattern is ‘onc paddy o
PlCG a year qystem during the wet oeason. Some of paddy flelds,
however are used for paddy rice even in the dpy ‘sedson; expectlng
thc unexpected raln durlng the doy season Accovdlng to the pain-
fall data at Daghoy, the precipitation is about 900 mm in total’’
ffom Novehbev to March Thorefore, it assums that the farmers are
going to plant ‘paddy rice as the second crop even cannot expect

enough rain and ‘good ylelds from the aeQOnd paddy’ Plce..

b) Upland fleld

~In generally, hlgher parts on sllghtly undulatlng povtlons‘are

.‘used for upland erop such as, c0rn upland rlce and cassava., Corn

_:lS hapyested three tlmeS a. year as the general case.; About 300
ha of upland flelds are found in the PPOJect Area. Mout‘of them
are in the Lower. aiea and used for upland Plce follo@ed;by corn
and cassava.r In the Upper area small 31ze upland flelds are -

scattered on river side areas or hlgh portions.

3. Cocohut field

As a rule, Coéonut'issplaﬁted:under_thp.plantatlon.syspem op-the
somewhat higher portions than paddy field an_d-.uplan,d‘-‘field'.._; In.some .
pqvtions,%coconut.fields.with<corn or cassava- are found, especially'ln

the vicinity of homestead area.
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y, Grassland '

_ There dpe vast non~utilized grassland throughout tho Lower area.
ThlS grassland occupies not only on hlgher undulatlng povtlons but
also on- lowlylng povtlons and it totals about 4 »900 hectares (7u % of
:_Lower area).. In genéral, these lands are oovored Wlth natural N

vegotatlons such as Cogon or Talihib and used for gr321ng Howover,

there are - -many - scatteved fallow ~grassland whloh are found on transx—
t10na1 portlons between lowlylng area.used for paddy rice and hlgher
portlons on slightly sloplng area. These lands.to bé used for paddy
.vlce have a dlke, but, they lle fallow as grassland at present time.
The:similar land utilization pattern is found on grassland which

sztuated on hlgh undulatlng povtlons, where corn or cassava had been

planted.

F. Soil Clasoification and_Deécription.o
1. Intvoduction

Canlanglt and Ubay serles were found in the Project Area.
Canlanglt 3011 13 found 1n the Upper area and contains’ large Amount of
very flne CaCo3 partlcles orlginated from llmestone. Therefore, thlS

cent Hcl solutlon.

Canlangit soil is ‘a member of the fine' clé}éy”modobétély_deep and
_ somewhat poorly dralned soils. Most of the soil is used for paddy

_'fleld undevnthe communal irrigation system.

' THe”Louer'areawisfoccupiod-by:the Ubay soil. This soil: is also
fiﬁé'éla&ey;‘mooéﬁatly-deep-énd'Slightly well drainod; This soil. -
Lchéhébfebiﬁtioally‘containslsomewhat large volume of gravels: (3-6 mm)

between the surface and 80 cm depth.

Durlng the field survey, indurated irostone coneretion horizon

was found in the sample area B.. This portion is about 0.2 ha, but
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the presence of such ironstone concretions indicates that such a _
borizon may bo'present in elsewhere within the Lower area. Therefore,

detailed survey would be needed prior to the detailed design stage.

iPoov drainage paddy field$ wére found in depressions or lovlying
portions throughout the area. This poor drainage secms mainly due to
the presence of weathering shale and sandsténéﬂ}ayer (from 1.5 to 2.0
m from the surface}. Therefore, adequate drainage system would be
needéd in those poftiohs. At presént time, mosf of depressions
{ formerly creeks) have been utilized for paddy field. However, some
of those portions will be converted into drainage canal to the Project.
There fore, careful consideration would be paid to these facts at the

time of project implementation.

“The extent of each soil mapping units in the Project Area are

summarized as follous;

“Soil Mapping Units in the Project Area

Soil Mapping Upper Lower

Unit Area Area  Total Percentage Major Vegetation -
(ha) (ha) (ha) % -
CnB 164 1 2.3 paddy rice
CnC 54 - 54 0.7 paddy rice
CnD - 62 - 82 0,9 - paddy rice
CnE 54 - "S840 0,7 . grdssland
sub-total ggﬂ_' - . 334, 4.6
UbB 96 2,271 2,367 32.4 paddy rice, grass-
he 102 1,313 1,415  19.4 land, coconut field,
UbD on 2,059 2,163 29.6 grassland, coconut-
: I . field L
UbE 64 a57 . 1,021 14.0 grassland
sub-total 366 6,600 6,966  95.4
Total 700 6,600 7,300 100.0

Distribution of these soils are shown in Soil Map. (Figure 3B-14)
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- The- pr03edures of. soid el&sslfication and soil map. maklng were .
ased on the eriteria whlch establlshed dn’ the previoUs 3¢1l suﬂVey of'_

this ppoject conducted by B.S and NIA. .

2. Canlanglt éeries
ThlS savles is a member of the flne olayeyﬂ_bderately deep and
.somewhat poorly dralned soils. A horizones are domlnahtly gray ;. dark 5
gray or graylsh brown clay loam or clay with few to common yellowiah
brown, readisb brown ov dark Brown mottles. e hopizohcs are dapk i
yoliowish brown or gpaylsh brown clay thh yellOW1Sh brown or gray _“
.mottlps c- horlaones, on the other hard arc stratlfied “dark greenish
brown, olive gpay ‘o yellow1sh bvowh, sandy clay loam, 31lty clay or

clay w1th few Fe conérétlons and gravels..‘

Canlanglt 30115 aﬁe strongly effected by weathered llmestone
materlals and many Very flne whlte llmestone partldlés dre’ found ;
.throughout the horlens._ Therﬁfove, ‘those 80115 are rtéégniZed from

Ubay soils by thelP effeﬁvescenca with 10 per cent hydro ChPOFlG acid
solutlon (Hcl)-_{ 7”‘% SRRER o T AR

The relief is nearly flat on the pivep terrace to slopping on™ 7
undulating pévtiohs._ These solls covers the southern parts of Upper -
area. They ared mainly ubed for paddy fisld uﬁder the. communal irpi~ |
'gatlon system except for llmlted pobtlons planted W1th coconut and

other cvopsa"

FouP mapping units are adopted ih this soil BCCOPdlng to the
8011 subvey Repept (N1A, July, 1975) They are- “CaB: (Canlangit clay
loam 1.0 to. 24 0 slopes), CnC (Ganlangit 1ight clay 2.0 030 %
SlopéS) cnd: (Caﬁlangit clay 3 0 .to. 540 % slopes), and CnB (Canlangit {_.
clay 5.0 to 7o%slopes)._ st e g e e o

CHP' These solls occur. on neably level to gently slop;ng,: _"
' m¢derately dissected tervaces. They are situated on a _
stpip along the Wahig Rlver.- Most portions have proflles .i'
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“élmilgp'tofthat”descvibedffbv the series, pTheywaPe;maiﬁly

g r;u_isia'dsfor;ixiﬁigatéd} paddy field: -~ o e

CnC:

cab:

N CnE:
' __dlssected medlum to- hlghep terraces They are found malnly

‘These soils occur on gently sloping, moderately disseeted

‘1ow to ‘medium terraces. They are found athngahig‘Rivep

. and its tributaries. They are also mainly used for irriga-
’ibd;pqddy_field¢. ' | '

”These so;ls occur on gently sloplng, undulatlng modorately
ﬂdlssected medlum to hlghev terraces. . They are found 1n the

_ southevn tlp of the Upper area. Host of these soxls are

qged_fop,lvrlgated,paddyVf;e}gﬂ__

These soils occur on gently undulafing,-undﬁlating modépately

';_on adjacent areas to, the progect boundary and Pldge oF

'-_Q;sseqtgd_terpqcesﬂf‘Ugually.they,are uqqep grassland._'._

Dlagramatlc representatlons of the typlcal proflles are shown 1n

Figuve 3B~ 15 to 3B 17 The representative soil profile is shown as

follows

| TEST PIT No.§

'Léié_ai:ia'n-':- . "'San Jose, ‘Sierra Bullones:
Land use:  Paddy field (irrigated)

Soil series: Canlangit

_Profiie‘descviption;-

0 - 16 cm: dark gray (10 YRu/l) moist; llght clay, gleyed

«:layep' ‘weak medlum angular brocky. . StpUCtune, vary sticky,
very ‘plastic and frlable _common fine to medlum‘distinct__
red (2.5 YRu/s) fllmy and tubular mottles; few shales and

U few gravels~ common flne root, effepvescence, " abrupt

‘hﬁamoth;boundavy, _hardness 17 mm,i pH: 7.8 -
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. -coconut field ... .

£ + " light brownish Gray |
' L LRY
By

~irrigated paddy fleld s
;.. rainfed paddy field .
' “upland field " R

grassland

3-8 mm in length) -
; “stratified Jayef ' ! -
"Brown -
strong Brown
- gark-Brown . -

pale Brown {
light yellowish Brown .
yeliowish Brown =
reddish Brown ;
grayish Brown

: . dark grayish Brown .

Gray . '«

oy
© verydark Gray

light Gray
blownish Gray
Greenish Gray

Pr

: . gravelly soils {mainly jaterite concretions —

paie Yellow

~ Black
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LEGENDS GF CIAGRAMATIC REPRESENTATIVE OF SOIL PROFILES .

* Boundary.
e Abrupt{1-3em )

Clear (3-6emj

m— —

i _'Gréduél (.Ecm—i .

like Filty, Gloutty, . rape of Boundary
.. ——— Smoth

: Tublar‘
~ Vain Irka

.;' 'wéw .

S ’\f" “lrregular
' _ Others ' .
4_ Ground Water Levei

Gie'y Layer

'

: -vellownsh Brovm o
d@rkGrav SR
Brown e
- “dark vellowish Brown: cev

'.10YR51f6' :

10YR4/3 ¢
CAOYR4/A ¢

25Y4l2 " :
C8Y2/2

dark grayish Br'own
- Glive Black

10GY2/1 - greenish Black
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'-.B1;7 "16 - 20-ems grayish brown (lO YRS/?) m01st, sandy clay,‘” .
l_  weak medlum angular brocky structure, very qtlcky, very
fﬁﬂﬁi-plastlc and frlable' common fine to medlum dlstlnct y&llow-
‘ish brown (10 YR5/8)" cloudy mottles'= Few shalls and few
. gvavels, few flne root, stvong effervescenct % gradudl

wavf bounqary, hardnesq 20 mm,_ pH ? 9

C 20 - lOO cm yellow1sh briowh (lO YRJfG) mo)st, stvat:fied
clay and ‘clay loam,_ mass;ve'- veby stlcky, very plastlc
.and frlable, ‘conmion flne to med1Um dlstlnCt yellow1sh red
{5 YRS/S), peddish yellow (7 5 YRG/S) Filmy and flne -
tﬂmhrmmims, hwsd%cmmmﬁums(?lOmM,cmmm
.gfayels'(iigfﬁm); " Htrong effervescence havdness 22" mm;

.pH::7;37

. note on favmlng o _ _
_ CTwo - paddy élyear has been practlced undev the communal
wfm;eiiv_f~1rr1gatlon system. lst crop HO cav. /ha (c~u), 2nid crop
‘ 30 ¢av./ha (IR-36), i bags/ha of fePtlllZGP (12 12- 12)

[

were applled

R T
s h

- rgef From the pPOflle, it appears that 3011 depth ranges from 50 to
100 cm “Natural fertlllty and organic matter content dre medium to

low but the cation exchange capacity and the base saturatlon are high.

3. Ubay serles

Ubay series is a member of the flne clayey famlly;rmoderately
:'deep, well dralned 30115. A~ horlzons are gray, graylsh brown, dark
-gvaylsh brown or brown to dark brown clay loam 511ty clay loam, sandy
:.clay loam, sandy loam op clay. B horlzons are:. chlefly yellow1sh brown,
brown ta: dark brown, bplght brown gravelly clay or clay loam w1th Fe

concvetlons.' C—horlzons are stratlfled yellow1sh brown brown to dark

brown - bPlght brown greenxshlgray or. gray silty clay, clay or, °andy
clay wlth few Fe concretlons and gravels. Where used fop paddy flelds,

A—horlzons ave: demlnantly gray or dark gray.
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. The Lowep apd:is. --éccupiedi-by?Ubay soils and »oécﬁpiod«'héctaﬁagc is
6,600 hé.s The relief da- llnked Wlth undulating, almbst flat and
depression areas, and locally, suvface gpadlenLSrvany between 2 to- 7 '
per cent. - The depPeSSLons, fovmcrly creeka,-and lowlysng pOPllOﬂ% are
malnly uqed for: paddy vlce under the: ralnfed; condltlon. -S]lghtly
higher: poptlons or:ridges of terrded: are- mainly- grd%slanda ‘coconut
field and upland £leld: RN T NS O S

- As the mappirig unit, UbB {Ubay clay loam 1.0 to 2;05%'3109633,
UbC. (Ubay clay-loam 230 to 3.0.% slopes); UbC (Ubay ciay?lqamfaio to.
5.0 %'slopé)ﬁandﬂUbBuGUBayﬁelaygléamnS.O-td—ilo'%)eéré;adoptéd in the-
soil map. 7 i '
UbB: These 50115 occuv on neavly level to gently sloPan modcr~'

ately dlssected t@rraues.;.They are found 1n the novth
oastepn ‘and south western areas, of the Lowev area.;}Mdst

R areas have pPOflle° similar to that descvlhed for the.

'seplesx‘ Theyhane_gsed as the,ralnfed paddy fleld where'
situatgd_qﬁ iowlying portions, and;pemaining_aréds:ané
.grassland, .scattered coconut field and upland -Field.
';TheséﬁiéhdUSezstatU&fére'almost~same'in-thé:éase'qf other
" three mapping unit area. | % |
: .;,;, AN | L
UbC: :These sqil&nocbuvionTgentl?[sloping,-moderate:dissectéd low
éﬁd mediﬁm terraces.. They are mdéfly fbund on central and
"-boundavy area of the Lower area. ‘Land -use situation is same
wﬁas UbB.5 R AT f;u.~'d1?[_ga= 3|
+UbDe nThesé.sdils dcdﬁr onvgently-slbpingpdnd=undua]ting
moderatelv dlssected low: and medium: terraces They are .
_found on a StPlp ln the central, northern and southern areas
of the ‘Loweriared. Most area have. proflle SJmllar to that
,descrlbod for the 'series. The landuse situation is Same.aS_

in UbB -and UbC
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' Q;Ubﬂ;ffThese soils occur on gently undulating, undulatlng moder—
f“f*ately dissected medlum to: higher terraces‘ Usually thege.
'“krlands occur on- Slde slope of oreeks which 13 natural dpa1n~

~=”age channels of Punnoff water throughont the Lower area. .
| :‘3ﬂAnd:aquﬁthey areropnd-on theJedge‘of;southerp_parps of -
vafhe‘tdﬁer~éréa'f Soﬁe oflthém'aﬁe'USed’fOP ﬁoniipfigated
'paddy flelds but most of them are left under ‘grassland’ and
-waste land '
_'7;8011 prof;els of these solls are shown as dlagramatmc representa—
‘tion in Figure: 3B 15 to 3B l?.; The representatlve 8011 pPDFllG s

: ¢‘hmm as followg,

=»5TEsTbPLT;Nc;8i;-- e s s
Lﬁééfﬁdﬁf “”_ San 131dr0, PllaP' :Tl
'éﬁﬁéhd”ﬁéél‘f Grassland ' -
-'8011 SEPIES. Ubay
' Proflle descviption._:,LG *Tﬁl:f; R AT SR FTIL L P .
Al 0 - 30 ‘em. dark brown (7 5. YR3/2) most, f1ne sandy loam,
medlum angulap brocky structure,: stlcky, plastic and
frlable' few flne dlstlnce 'strong, brown (7.5 YRS/B) fine

htubular ‘mottlesy few gravels and concretions _many_flne

'P.viyoqt;p;glear,%ytggu;ap bopn@apy,, hardriess 20 wiy  pHt 5,3

:ngbp_30 =60 cm’ “dark brown (7.5. YRH/3) moxst, StPatlfled gravel-
' -ly clay loam and flne sandy clay 1oam, common flne to

e medlum dlstlnct light brownlsh gray (10 YRB/?) fllmy mottles,
‘?ﬁfew concretlons, common flne root-f clear 1vvegulap bound"

ffary,. hardness 20 mm-3 pH.' 5 7

T60 100 cm strong bmwn (7 5 YRS/’S) m01st, light clay,
7tma381ve, stlcky, plaStLC and frlable" common fine distlnct
_ reddlsh yellow (? 5 YRG/S) cloudy mottle - fewuconcretlons,

'.f'few flne root, hardness 19 mm,, pH 6 2 _‘ ':' e
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G. 'Physical'ahd-Chemiéal'charaétenistics

The summarlzed phy31cal and chomlcal characterlstlcs ave - as-

follows: - (refer to Table 3B 22}

i. 8011 Tcxtupe

Generally speaklng, most of Lhe 30115 in the Pro1eet Area bolong
o medium, moderately fine textured soils. “The dlStPlbuthﬂ of surfacc'
and sub%01ls textuve among dlfferont textural classes based on Figure

3B-16 is shown ‘as: followe,

‘Soil s - Soil Texture . Gravelly

Serles 'Layer- c SC Equch §§E,§lk.§ﬁ [ FSCL cL Total .
Canlanglt Supface 5 0 0.0 0.0 0 0. 0o 5

: _ ~8uh<s. 5 g o 0o 0 O -0 -0 0 0 5

Ubay: Surface 5 0 21 1.1l ‘1 2 1 3 2 ‘u7

S 0 0 Lo

Sub-s.. 10 . 2. 4 1 1 22

_ Above table'shOWS _general diétriﬁution'of the_sqil;textuﬁél_
classes is the PPO]eCt Avea. Figuré 3B~ 18 shows” the pérticie;siie
dlqtrlbutlon of surface and sub001lo of reproqentatlve 5011u collected
fpom soil auger holes and test plts. From these data on 3011 texture,

it can be summarized as féllows:

‘a)  texture of surface soils of Caﬁlangif sériés?belcng to fine
clayéy to fine loamy.textured-soils. _
b) 'tekture of SUbsOils'of both soil séries are fine clayey to
fine lodmy textuved 30115. ' | '
.c)_ there is qu1te dlfferent characterlstlc between Canlanglt ‘and
.;Ubay series. That is the presence of lateritic gravelly con-
'crefioﬁs'in Ubay soils. At a depth of less than 80 ¢m, ‘mostly
béfheen;ZO'tb 60 em, lateritic gravels are found in a'iayef-
ofsﬁanyihg'thickness froﬁ*?O to'ﬁd bm, ~These gfavelly con-
lcretioﬁé are aﬁdrphbus'éhépé and three to five mi;lihetefs in
_ length;_:ft'lﬁoks like plinthife bﬁigiﬁated_from lateritic
;maﬁevial.f Usually,'these'pbncrétioné are_embeded_ih clay. loam .
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Table 3R-22 Physical and Chemical Pboperties df.Soils in the Projeét Area
Particte Size Distribution _ Fxch. Exchangeable Cation . R R .
¢ Sample Coarse Fine Total E PH Acidity C{me/100g) Base P-absorption Total Available Tree - Free  T-Ca T-Mg = T-¥n
E; No Moisture Sand Sand Sand. Silt  Clay Texture Humas Hy0 Kel Y, Ca Mg K Na CEC  Sant Coefficient =~ N = . Po0g Fealsa ~ Mn0O - €ald - Mgl - MnQ
T %y (%) (%) (%) (%) (%) - (%) (me/100g) (%) (%) (ng/100g) (%) (mg/100g) (%) (mg/100g){mg/100g)
) 6.3  20.72 36,48 57.21 17.02 25,77 SC 2,71 7,7 7.1 0.5> 34,31 1.5% 0.10 0.30 14.8 >100 260 203 1 > 2,03 90  2.13  0.53 128
? 6.9 2¢.03. 31,96 51.99 13.43 '34.58 Lic 0.49 7.7 6.5 0.5 > 16.69 1.6 0.08 0.7 16,4 >100 310 R | I 2.27 9% " 048 0.55 142
3 10.8 37.42  20.03 37.45 19.30 hW3.25 Lie 0.52 7.4 6.2 0.5 > 25.29 3.71 0.25 0.3% 27.7 100 650 78 1 » 3.52 96 0.69 1.01 166
I 2.8 22,38 u44.33 66.71 18.74 14,55 SL 1.52 5.1 3.8 5.7 1.93 3.2 0.12 0.15 7.5 46.5 240 124 § 1.62 u7 .14 0. 34 80
5 9.4 32.42 31.66 64,08 13.uy 22,48 8¢l 1.05 5.2 3.8 12.7 2.88  2.08 (.15 0.26 10.8 u49.5 340 127 1l > 2.24 139 0,14 057 238
6 10.0 11.76._16.24 28.00 25.46° 46.54 HC S 0,60 5.7 3.8 21,0 (13,63 10.38% 0.17 0.46 29,5 76.7 650 77 1L > 4,61 0y 0.33 1.64 72
7 2.4 3.63 §7.04 60.67 23.13 16.20 CL 1.69 4.8 3.9 8.2 .67 1,14 0.08 0.13 . 7.6 40.3 280 w21 1.26 18 0.10 . 0.30 33
8 4.3 6.25 uu, 27 50,52 18.49 . 30.99 Lic 1.25 5.3 3.9 15.7 .06 4.12 0.13 0.26 14.3 59.8 _ 320 128 -1 > 1.90 7 0.17  0.8Y4 27
g 8.4 17,10 11,16 28.26 26.44 45,30 ¢ 0.62 6.0 . 4.7 0.5 > 14.55 15.02  0.23 0.30 28.1 ~100 560 73 1 > 5.06 - 120 Q.45 1.85 267
10 8.1 37.40 _15.54_ 52.94 12.72 34.34  Lic 0.7 5.7 8.2 3.5 7.3 7.81 0.18 0.34 9.0 82.2 . L80 93 1 > 2:.37 561 0.21 0.80 1,129
12 11.7 2,35 20.75 23.10 18.7n 58.16 HC 3.46 7.4 6.6 0.5 §2.02 4,69 0.19 0.32 40.9 >100 590 .0 251 1,42 2.84 51 2,37  1.85 91
12 9.2 C7.120 2?6.91 36,73 23.498 39,78 Lic 1.20 8.0 6.8 0.5 48.99 . 3.80 0.27 0.42 30.3 >100 340 130 6.88 2.77 107 O 9.04 1.72 146
13 6.6 6.00 42,24 48,24 22.95 28,81 Lic - - 0.61 8.1 6.9 0.5 > 42.05 2,77 0.186 0.27' 22.5 2100 410 83 6.70 2.48 59 16.17 1.40 - 86
1t 7.9 . 9.43 27,26 36.69 23,00 40,31 Lic 2.18 7.8 7.0 0.5 43,92 3,09 0.11 6.24 25,0 >100 - 410 181 3.05 3,63 103 5,57  1.05 190
15 7.3 Ik 33.96  48.41 17.19 34.40 - 'SC - .40 7.9 7.0 0.5 H0.96 - 2.87 0.13 0.25 _22.7 >100 410 135 3.03 - 3.81 113 5.78 - 1.10 '_202'
16 12.6 5,81 12.78 18.59 18.05 63.36 HC 0.79 7.3 6.3 0.5 31.27 5.30 0,21 0.30 .34.3 >100 - 810 86" 1.07 5.15 131 0.83 1.19 30
17 1.3_ 37.38 uLbu.ml 8),7¢ 9,13 9.08 I'SL 2.31 4.8 4.0 6.9 0.63 0.23 0.07 0.156 4.7 23.0 76 : a7 2.85 0.88 33 0.02 0.11 42
g 2.6 43.13 33.21 76.34 7.78 15.88 SChL 0.2 5.5 4.3 2.1 2.31 2.25 0.06  0.16 6.5 73.1 - 70 61 h.17 1.68 139 . 0.05 0.26 150
19 7.3 20.15% 13,32 42.47 18.00 39.53 Lic 0.32 5.1 4.8 0.5 > 9.97  12.44% 0.19 0.40 22.6 >100 330 53 - 3.50 4,15 36 0.25 1.00 . B7
20 5.8 9.82 63.60 73.42 15.65 10,93  FSL 1.43 5.3 4.1 4.n 1.18  0.54 0.06 0.17 4.7 40.9 130 108 15.80 0.56 9 -0.20  0.11 17
21 7.3 21.89 29.03 50.92 17.57 31.51 Lic 6.64 5.7 4.1 9.7 6.06 5.11 0.06 0.27 15.6 73.4. 330 79 3.03 2.0 121 0.26 0.67. 296
22 4,17 16,15 - 26.33  42.48 19.52 38,00 Lic 6.34 6.2 8,2 0,5 > 9.47 .84 0.18 0.35 1%.2 >100 390 42 1 .>- 4.67 14 0.31 c.81 34
23 5.7 05.56 30,10 35.66 21.72 u42.62 Lie 1.63 8.0 6.8 0.5 > _47[21 3.77 O0.87 0,25 29.8 ~100 200 138 12.60 2.39 73 8.68 1.62 99
2h 5.4 10.83 39.0?_ 49,85 20.82 29.33 CL 1.08 8.1 6.9 0.5 > 43,52 3.07 0.2%9 0.25 23,4 >100 240 91 " 14.22 2.31 62 11.98 1.45% 89
25 4.1 22,65 34.50 $7.15 17.57 25,28  SC 6.99 8.1 6.9 0.5 > 38.40 2.63 0.27 0.28 19.3 >100 240 92 - 15.33 1.9¢ . 31 13,71 1.52. o
26 5.2 S W.100 42,99 47,09 22.13 30.78 Lic 1.30 8.0 6.8 6.5 > 142,05 3.00 0.30 0.24 22.9 ~100 160 97 16.49 2.4 81 10.06 1.51- 102

Note: The soil analysis was conducted by Soil Laboratory, Tokyo Agricultural University
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s op clay whlch is brown to yellowish brown and generally shews

3:a strong multicolored mottllng ' The presence of leterltlc
_graVels at the depth “oF less than 80 em'is a dlegonostics of

"thls sevies._ Occasxonally, the latéritic gravels may occup
_in the suvface layers but usually, the topsoil is relatlvely

fvee of: concretlons.

'fd) .Durlng the fleld 1nveat1gatien,llndurated ironstone layer was
found at the depth of 30" to 85 ém; “in the Sample area IV-1I.
-(refer to Flguve 3B 16, No 7) These;

neto two centlmeters 1n‘th1ckness, three to flve céntimeters

'ndurated Lponstone are

An Wldth and foup to séven centlmeters 1n length That

extent was, qnly about 6. 2 hectares but the occuvrence of such

R thlck lronsto ‘“laye.'wlll ind'nate the presence of exten-

“sive 1r0nstone 1ayer 1n elsewhere with1n the Lower area. .

f" &

‘ e)—_There ape PecoganEd nelthev manganess eoncretlons nor

: benzldine reaction during the fleld 1nvest1gatlon.

B 2. 8011 depth

8Soil dpeth is an 1mportant factor in. 1rr1gat10n su1tab111ty

_beeuase of its effect on plant root development and its relationship

©. to the: utllization of plant nutrlents 1n the effectlve depth of soil.

-.?tervaclng works.

_ The depth ‘of surface soll. is 15 to 20 cm 1n paddy field, and 15 to 30
'_1n gpassland ' The effective depth of 3011 1s more than 50 cm. From

these facts, 1t appeavs that thls area has enough 5011 depth for

. Paddy rice productlon. .%ff”,ﬁ;f,‘
Covgs

. :, s g \-‘.v

In this projeet, land leveling or terr301ng would be’ necessary

for the development of paddy fleld Howe\_r, necessary soil depth for

*f»paddy rlee farming would be malntalned eVen sfter the levelling or

if . . W .‘_c
: E B - . i Lo .
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3. Soil Structure T.'

”ﬁstr“ature eXeeptfﬁield

In general*“paddy ﬁie&ds hev“'ma§34v
situated on higher portlons. Thes fie_ :
ture , mostly angular blocky structure. On the other hand, graeeland ‘

(:1

week developed struc-::i 

. or upland field have weak developed engular blocky o granulap stpuc_d'

'ture in shalower stratum and masslve in deeper stratum

4, Permeabillty under floodmg

SOll texture and 3011 hardness at the layer ]eying So.cm%beIOW
the surface 3011 Wlll 1nd1cate the soil permeabllliy. The 3011 ‘tes-
ture of glven layers are almost clayey soil and also 3011 hardness are
more than 19 e by hardnessvmeter readlng, except lowlylng pa&dy fiold

SR SRS RS SR
haVLng poor 1nternal dralnage. : - T bR

From theee data, permeablllty under the floodlng in thls rea
SCEMmS small to medlum grade. This fdct Nlll 1nd1cate that. adequate

dralnage system will be necessary for paddy fleld located on lowlylng

”f"areas. ;;

RS SO
AT £

portlonq op ln depre531

5. Soil Reaction - <
'Seil'reéetieﬁ'efﬁtﬁﬁeférea'hae'qﬁife:different reactidn'beteeehrﬁ'
Canlanglt and Ubay solls._ The Canlanglt SOll has been effected by
_llmestone, therefore pH 15 thls 3011 ranges from 7. 1 to 8. 0.: On the _
other hand Ubay 3011 has moderately to strong acld reactlon._ As a
rule, graseland and ralnfed paddy flelds have lower values 1n pH and
deeper stratum hae hlgher pH than eurfece 3011. Thlg malnly eeems due
to the bases re_chlng by ralnfall. The PH. and percentage of baoe Q'u:
saturatlon are correlated ae ehown‘ln Figure 3B l&_ The percentage of{
base saturation 18 a very useful crlterlan 1n deplctlng the fertlllty;'

condltlons 1n the 3011 001101d root env1ronment._y — 75__.,;"



. Appendix 3B-§
i ‘Pa'ge 30 k

mune 3819 aamonl'w"snwssn m"-lnun Psnnenmee e
- OF BASE. smunmo (G SRR

sl - o

S T R T @
R R S
o eef

o es
°owes 0 Sufaelayor soil

Ced EREE ) ,Subsl,grface layor soil

?'g_s_: Rt

N I S i-_.-:: S A e
T o i =1

e 20 . a0 0 SV oget T ee -
' Percentage of basa satulatlon (96) ' ' '

6. Cation Excha‘ﬁge=<:apacity '( CEC)
_ ff CEC varles Hlth the content of clay ' It ranges from u 7 of Ubay
-fsuvface 3011 to s, 9 of Canlnagit surface so;l._ On “the Canlanglt soil,

. EC is generally in the range 20 2 - us 9 me/loo g of surface 3011 and
'322 7 —.52 8 me/lOO g of subSOil. In the Ubay 3011, 1t 15 lowep than

'lCanlangitFSOJl}‘
in ‘the. subsoil Tﬁé?ﬂ“ils hav1ng hlgher CBC values have hlgher clay

content than soils of lower CBC values; and also deeper straium has -

'Vsllghtly more CEC than the surface 3011 this belng related to clay

;-J'accumulation 1n the deepep stratum._" 

o The base satuvatlon of - Canlangit 5011 appears to be over 80 pev—
_:cent often more than 100 percent indlcating that these SOllS are
flf7hardly.p§ached-put_and_plch i exchangeable bases. On the contrary ,
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Of the exchangeable catlons, caIC1um and magﬁeslumfare hlgh and

'these base° contents ln‘Canlanth 50113 are hlghev than"Ubay 30119

The cxchangcable potass;um content dgr medlum in - Canlanglt 3011 and

low’ in Ubay 3011 and 1t appeaps that lprlgated paddy flgld hao Pather _, .
='n’ce‘nt than ralnfed paddy fleld ' Py ;

e .:.‘_!_; STV i

hlgher pot3381um

i?.-i:_opgéhié -frriét‘féi‘?-f““-“ PELG N0 st TS SR
b : : o : .-'- é lr

The opganlc matteﬁ”ccﬁtents in” the Canlangxt 5011 18 medlum to o

moderatly hlgh whlle the Ubay 3011_19 moderatly low to medlum, The o

-":t.f’:- Taowte

8. "Phbsgahk;ifc&ﬁs A

Generally speaklng, avallable phosphate is low to very low except‘

4

for few sample collected fleld where 1t lS medlum to hlgh The phosphc~.

rous absorptlon coeff1c1ent of thls area 1s low.

9, Nifrcgén

In géneral; nitrogen content is low tcxvefy low,

10, Iron and Manganese

Free Fe203 contenfs rangés from 0,56 to 5 15 pevcént and mostly
from 20" to h .0 percent.- “IE7 appears that:. pelatlvely high iron contents

are found -in! thé deeper horxzons. TheSe phenomena may be accumulatlon

in” deeper portxon due‘tc 1ron reachlng from the uppep honizons.fa s
Usually5 manganese cbntents dne less than 0/ 1u percent.. It is’ concluded
that ‘the 3011« of thls area ‘contain relatively high amount “of- actlve

. L-

_lr‘on 01’- manganese. Seln % f . -;:._ ‘ol Lig -3 ;(_7._:“.:_ ; ":e':E.‘ :- . SRR "
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H.x"Laﬁd7é1assification;fof=;vrigatedﬁPaddy,Riqeq,.:_:.

1. Ba31c Specificatlon

_ The Sp301ficat10n for land classxflcatlon which were adapted to
._the study on’ 1rrigat10n pr03ect conducted by NIA, were modlfled .
accordlng to- the- addltlonal data and the results of field anLStlgatlon
as ohown in Table 3B=23, - The major change ;s that the speCLflcatlon on
sallnlty af .s0il was delated. from the. fovmerly adapted Speciflcatlon
'_accordlng to prev1ous 5011 survey - report whlch lndlcated the s01l
'salinlty less than 1.4 mllllmhos per centimeter (at 25°C) in the pPO]ect
area.’ Usually, soil sallnlty less than 4. 0 mllllthS per centxmeter s

_consxdered as: tolerable salinlty for rice plant._=

- The arablllty classiflcatlon of the land was accompllshed durlng

' fleld lnvestlgatlon.; The landformers, land use, 30113,‘topogpaphy and
:dralnage condltlons of land were examlned duvlng the fleld 1nvest1gat1mu
: Detalled descrlptlon of . soil ppofiles and. other land features were made

and 5011 samples were collected for laboratory ana1y51s from test plts

ﬂéi' Mapplng Symbols;rs

The land c13831f1cat10n mapplng symbols whlch were used by BS were
- adapted to- the proaect study. A typical example used to describe a
'paddy”rice-fleld.is_ : ' '

2Rs o
szm y

R The - numerator of the above symbole (QRS) shows that-it Is ‘moder-
;ately sujted for ‘paddy: rlce productlon With: a: Class 2 rating because
of: soil defic1enoy. The fipst.digit of the. denominator .(Pp) shows
-that present ‘land .use is ralnfed paddy field; .the second dlglt shows
.jthe;land_has cla$§.2.product1vity,_ the thivdzdlglt,alt_haﬁaClggsil__
land"development"cost" the last two; digits (B & Y).show it will have
Ca medium (B) water requirement and that it has moderate (Y). drain-,.
'=abillty y -at the .nright of .the symbol deflnes the soil fertxllty

‘deflclency
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':fTheifsllpwiﬁgg[are thé haPPih8 symbpls USsd:in this_project'study.

'j'fs}

V”LLand class symbols _ _ _
_23; moderate suitablllty for irrlgated paddy rice ‘

w f3§;§~ marglnal suitability for 1PP1gated paddy vlce ;;_”

't--:g topogvaphy dsflc1énbj""

Deflcmency symboles

: _soil deflclency

Present land use symboles

':IPbs; ‘rainfed paddy field

- Ppl: _1Pplgated paddy: field

o

e

B

o

c on

“ UL pland crop- fleld
GB‘: grassland

lﬁrélh__lllty symbole'.:' _ S
':Y_”:;.Pestrlcted subsuvface dralnage but dvalnable at

f modepate cost .

Water requlrement symboles

S e medlum lrplgatlon watep requlrement

Spec1al deflc1ency symbole .

vt 3011 fertlllty problems

:l general slope ‘exceeding fhree(B) per cent

5 1rregular size and shape _

: undulatlng surface w1th moderate or hlgh levellng

. requirement

Descrxptlon of land classes and subclasses  :if

A total of 7 300 ha of land was classified con31st1ng of about

:’75300 ha of land found tor be nonarable, not sulted for 1rr1gatlon and

' 5ab0ut 7 000 ha of arable lands, sulted for 1nr1gatlon.: The nonarable

lands consist mostly of residentlal areas, road, creek and proposed

:prsject facilltles. About 55 percent of. arable 1ands con31st of
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mcdevately suitable land fob ivrlgated paddy rice productlon (QR) and'
remalnder is- cla331fied as the marglnally suxtable land for 1Pvigated-'5f"

paddy rlce ppoductlon {BR)

,:_c;rass‘! 2R1: =" Arable: Paddy fJ.eld

jfThe lands ave conSJdered to Be of modeh;iE,SULtablllty for paddy“'"

plce ppoductlon undep 1rv1gatlon{f"The class QR lands comprlsc"

about 55 percent of the ¥otal arable land The subclasses'f

?Vdellneated Weve 2Rs and ?Rst whlch reflect deflClenOl S in soil

'Jtopography,_dralnage op conblnatlon of thesc def1c1en?1es, but ave
icapable of produ01ng good productlon when prov1ded w1th Peasonahle o

1rvlgat10n and surface dPalnage facilltiesfand ffpropev hlgh

yleldlng Plce varletles,-s’

l:and water management, and 1mproved

"."farmlng practlces are’ used o

Sﬁbclass_?RS:

l‘Thls subclass con313ts of moderately productlve lands hav;ng low

land development cost medlum water requlremeqt and restrlcted

{dralnahillty It'ha83a 3011 llmltatlon w1th low fertlllty level.'

,,lAbout 2 HDO

3013;) and 31tuatcd on nearly level to gent]y sloplng areas._

;About 1 SOO ha of grassland 610 ha of paddy fleld and 220 ha of

up]and flelds bclong to thlS pubclass. jp

The ?Rs lands on Canlanglt serles (mapplng uult CnB) are dlStPl—
buted in the Upper area. The textural class of the surface soils
and. the sub301ls are clay in general The reactlon of the root—.-iV
Cgone 1ayer is alkailnc and the pH meatured An HgO vanges from _
_wabout e O to ‘8.0, The CEC Panges from about ?0 to uv me/lOO g in
;fsurface 30113 and from 23 to 53 me/lOO g 1n sub301l Thesef; o
'hlghen values of CEC as SOClaTed Wlth hlgh base saturatlon.' fhese'

;hlghev values in pH and CPC are malnly due to the 1nfluence of

::“r" .

:ueathered llmestone.‘ \

a ﬁererm pped 1n thls subelabs. These lands haye a o
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:-Tﬁe-éﬁs“lahdsion Ubdy~seﬁies'(mapping'uhit UbB) are found in the
'..northern pavt of the Uppep -area and the Lower ‘avea.’ - The textural
| jclass of surface soile varies from sandy 1oam to- clay, but is ..
usually in sandy clay loam to elay The subsoile contain usually
hlgh portlons of gvavelly lronetone concretlons at the depth of
_~;20 to 80 cm.. Thls laterltlc fine gravel 13 found in a layep of

_avarylng thickness.n Usually, these gravele are embedded 1n clay

\lloam or clay which is yellow1sh brown to brown and generally shows

;_'a strong multlcolored mottllng. Theee soxls elther have horlzons
oh;that are- medlum permeable to watev or’ occupy pOPthDS that ‘are
1uiconductive to water eontrol as related to. paddy rlce cultlvatlon.
the reactlon of root—zone layer varles from moderately to stronglf

‘_ac1d.; The pH meaeuved 1n H20 vapges from ebout 5. 0 to 5.0: " The

dd'CBC Panges From about 5.0 to 17 me/loo g in surface e011 and From
.10 to 29 me/lOO g 1n sub501l These lower values of CEC associ-

ated wlth lower base satupatlon

:’:Test plt No 5 6 7 and No.8 represent 3011 proflels of subclass

oRs dand, In- generally, thlS subclass one have topognaphy

!;"deflclency. Slnce they cccupy the land hav1ng a gradlent less'
' *than o percent they can be developed At a low cost. The land
'iwhlch have been developed 1nto paddy fleld “would not develope

_ except some 1rrigat10n ‘and dralnage construotion apeae.d'The

a target yield estimates 76 -cavans. in the wet season and 88 ‘cavans

" in the dry - season. This- eubclaes is shown as'1 a/f(

213? - ¥) on

the land classifleatlon map, (refer toéFlgureSB-QOI

Subcles‘s ERSt'

'This Subclass con51sts of moderately productlve land haV1ng low

"land development cost, medlum watev requirement and restrlcted

dpalnablllty as ‘same as subclass 2Rs.~ It has a 301l—topogvaphy

R ;deficiency whieh include f161d slze and shape.- The 30113 of 2Rst

-Vfrdland are elmilar to those of 2Rs lands as ment;oned above._ The

*3grad1ent of 2Rst 1and panges from two to three percent. The o
7i'm10rore11fe varxes from sllghtly ufleven’ to hummoky The soils of
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.‘this:sﬁboléésfbeléﬁgftpTCﬁc éﬁaﬁUbC’Soil'méppiné"uﬁiﬁtéﬁoiiésf'pit,FT
No,1-and Ndpa“beprésénffsoilﬁprofiie:6f{sube;aes-éRS£=1and:ﬁ

About_l,%Qtha of leede-belohg%fo this subciass. 760 ha of thls
suboiass'lénd st1ll have native grass cover, .- These lands ‘¢dn be

. eontour, tevraced dnd developed 1nto adequate 8izedy well shaped
paddy.. flelde at, resonable cost, Terr301ng Wlll pooult -in exp081ng 
sub301ls on each developed paddy fleld ‘This exp0%1ng'sub$011

‘w1ll affeot-the productlvlty for few yeaps.‘ However, it ds. expected :

that produethon of paddy xrice will be obtained the target yield
within five to seven years after .the oomp%et;op of the project

- under. the recommended managenent aud practicles. .

: The remalnlng about 600 ha have been developed 1nt0 paddy fLeld dnd
gbout: 470 ha of whlch have been left under the ralnfed eondltlon.
J_In:generally,,theee paddy ‘fields are small and not well shapod
owingeto Atheir irregulav topogvaphy ‘Under the pro;ect these
.flelds will not be consolldated except some, portlons whepe lrrlgau-'
tion and dralnage facllltl&b Wlll be constructed Consequently,
. they would obtaln the target yield w1th1n few years after. comple-
 tion.of the pPOjeCt Propev land- development and .careful manage~
ment. w1ll be requ1red for successful lprlgatlon of: these lands
similar to that required fOP 2Rs land. -The target yleld estlmates_-
7% cavans 1n the wet season and 88 cavans .in_the dry season; per
~hectare, This subcla s ds, ohown as II- a/f(i?éi yi) on the: -land’

classification map.

Class 3R: z Arebie-paddy‘field.

Theé- lands are consldered to be l1m1ted ;u1tab111ty For- paddy Plce.
productlon dueito thelr physical deflciencies which sériously -
affect:its suitability fop rice’ produetlon. Consequently, they
E-r\equme medium- land development cost and- spec1dl managnment

practices.,

In spite of these deficiencies, this class land will:beﬁeaﬁéble of
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,;profitable rice production undep adequate-irrigation farming.
Host,of th;s“clqasflands haveaqndulatlng topography.; The: PPIHCLpal

subclass is 3Rst.

Subelass 3RSt:

'wThis subclass totals about ‘3, 150 ha of land with a comblnatlon
Y- tes R topography deficiency. It is 1dcated on Cnl, CnB “upD and

'1'UbE soils: ‘With slope over three percent it not ekceed seven per-

'”f’cent. Test plt No.2, 3 and i repreecnt ‘Soil proflle of subclasv

" gRst lahd “doils and dralnage COﬂdlthnS are bothsimilar to class
?R‘land "In generally3 terrac1ng or leveling will ‘be needed for
undevdeveloped lands. After tepra01ng or lcvellng, ‘the subsoxls
viould be exposed and those soils may be low in organlc matter and
”xalsq-low in~fevt111ty; ‘ Consequently, adequate green manure or
Corganic mitter and fertilizers should b'e"éppliéd in order to im-
“prove and stabilize the surface soils as in the develoPQd paddy

© Fislds.” “About’ 2 ,690° ha of" th1° subclass Tand are left under grass-
'fland anﬁ-only about’ 320 ha of land have' ‘been developed into paddy

»-f'fieid'bﬁt fhéib field éizé’a?é-Small“and:ghapé”ié”irﬁéQUléﬁ 68

; percent of" ex;stlng paddy fleld ave Yeft uhder the tainfed condi-
) tlon. Thls Schlass is d1v1ded 1nto three mapplng unlts ‘dccording

Ctor dlfferent productlvxty Pating and land development cost.

*wThé'firstfﬁapbihg*unit'cdnSiéts:of’marginélly‘pfdducfive”lands
'having low land development’ cost, medium water requiremsnt and
restricted dralnablllty The areas covered'iS'ébbut 326'hé'and it
has been developed into paddy field but 68 percent of them are
lleft wrider the rainfed condition. Thms subcldss 16 Yocated on CnD,
-QanE, UbD.anézubE.SOils» Under the;pr0p9§¢d planning, it is-
:éxpected that thesé lands would be irrigétéd without . muéh-addi—
_.tlonal land devqlopment such as- terra01ng except some portions.
- This. subclass is: .shown_as . III- a/b(SlBY i e yJ).fOP existing paddy
fields on 3-5 % sloping land and as V- a/b(gigi - g2y9) for
existing paddy fields on 5-7 % sloping land on the land ClaSSifl"

”;;catlon map.
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The second mapplng unit con31sts of moderately productlvc Iands
having medxum land development cost medlum watev rcqu1rcment and"~
vestvlcted dpainahlllty It has'a topographic deflc1ency and
'located on CnD and Ubb soxls hav1ng three to flVC perccnt slope.. 2
This Subclass covers about ? 000 ha of land and most of lands aré
eft under grassland l 840 ha of grasoland probably would bo
leveled and : devoloped 1nt0 adequate size and well shaped paddy
fleld under the pPOjeCt. This subclass is shown as IV= c/f(§§§$ -

u yj) on the land 013381flcat10n map .,

The third mépping unit consists of mérginal ﬁroductivo'lands haﬁihg

medium land: development cost, medium wateb réqulrement and vestric-

ted dralnablllty It has a topogpaphlc llmltatlon and located on
CnE and UhE;somls_hav1ng five to_sevcn,pepceﬁt slope. Th@ areas
_cdnsist of about 860 ha and most of tﬁém{éreéleft'uhder graqeland-
The soills under thlS %ubclass are marglnally su1ted to pdddy r:ce
production due to the topographlo llmltatlon whxch pequlres tepvaca
1ng works. Thls teppaCLHg would be done at Peasonable cost,

' dependlng on thelr 1ocat10n and slopxng 31tuat10n. When land
development 13 done, lt is expected that these lands would have
productlvlty 31m11av to subclabs 2Rst land. Thls ‘subclass is shoﬁn_

as VI- /f(

32BY - g%y3) on the land c1a331f1c§t10n map

Aftér.élass:3R lands have been developed into paddy field,. it is
expected thétttheée lands would have pro&uctivity:simiiér to sub-
¢lass Z2Rst iand. The target yield is 66 cavano in the wet. season

aud 80 caVans in the dry season per hectave.,

Table 3B-24 and 3B-25 show the hectareage of pléssified.laﬁds by
s0il mapping unit and - land ‘subelass ard al'so bredomiﬁant charac- .
tCPlSth§ of each 'subclass and recommended management practibce

are shown in- Table 3B-26,
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Table 3B-26

© Subclass -

. ?Rs
2,427 ha
(34,7 %)

2Rst
1,426 ha
(20.4 %)

-SRSt”..
3,148 ha

('4'49 o)'

Total

7,001 ﬁa_

" terpaces;:

Managenent Practlces

. Predominant
“Characteristics

nearly levelto géntly slop-
ing moderately dissected
terraces. (1-2.% slope);

‘;lowlylng portions, where

excess water from surround-
inig areas would collect and
cause drainage problems;

clay textured soil (Canlan-

- git soils), saudy clay ioam,

clay underlald by clay laom,
clay with fine ironstone:
c&mmtmn(&mysoﬂs%
medium drainagey”

ﬁgently‘Sldping, moderately

dissected. low to-medium
(2-3 % slope)s:
soil condition similar to

. 2Rsy existing paddy fields -
_are poorly shaped and re-
. - latively small size;

gently sloplng, to undulat-

Ling moderately dlssected
medium to hlghep terraces,

(3-7 % slope); soil condi~
tion similar to 2Rs;

: consists mostly undulating,
' rolling‘undeveloped lands ©
" which could be terraced;

developed paddy’ fields are

poorly shaped and relatlvelly

small 31ze,

B

Appendix 3B-5
Page 45 '

Princlpal Subclass and Recommended

l

'Recommended Managemont

PPdCthOa

develop farm surface drai-
nage systemn;. use r@comendm
rice varieties and farmnm
pvactlces-"more Fertili-

zers and opganlc matters

inputs require; reasonable
water management ; '

if undéveloped, would be
leveled terraced; after

' levellng/tePPaCLng incorpe

rate green.manure/organic
matter: into soil where sub-
soil has been exposed,
othevw1se manage same as
above,

after terraclng, ineorpo-

. rate green manure/organic
" matter into soil where

subsoil has been exposed;
otherwise manage same as
above,



Appendix. 3B-5
Page H6. -

1. Future SoiI'IEVeétigatioﬁ"*u“li"'5

The completion ‘of “this" stivvey does-not means ‘that: s0il studies,
or even soilisurvey, ape: concluded On’ the contravy, as, farmlng
becomes mope: 1nten51ve increa51ngly, the detalled s01l 1nvest1?at10n .
will be required: This subvay provides the basic 1nfopmet10n for the
feasibility study of irrigation agricultural pfojects.ﬁMbre;défailed '
supvey will be needéed onipilot farm and for canal -alighment and draindge

installation: and also for terrace making: .

The.many soil Smapies were taken from the Project Area for determi-
nation of soil ferfility'stdthszby.chemical arialysis byztheiNIAfin ordef‘
to recommend the rational fertilizer applicationlby-soilutype.té;the .
farmer‘cohcerheda= This activity is good idea for-thewproject-eerQtion;
When‘agpiculture-becémesfmdreﬂintensiye'aftevgthe-eomﬁletioneef irriga~.
tion systemg more'detailed.investigation and'soil maps may be,required,
and in order to make:the most economic use.of;fertiiizefsfintehsive '
sampling-bf the topsoils for: investigate the soil fertility status-may

be co¥lected for and also field trial will be needed.

In the case of'development, certain problem portione dre- sure to
be encduntered"especially where much land leveling or terracing have
been done. - Minor. element deficiencies and:luck of response Lo fertili-
zers will need to be lnvestlgated This requirement for continued soil
1nvest1gat10n and survey implies the staff must be made available for.
enough time to deal w1th the needs of the pro;ect area, if the dovelopw.

ment scheme ;s to be a success

The field qurvey must be supported by adequate labovatovy fac111t1es
to provided necessary analy31s is good time. When 1nten31ve farmlng
develops, the laboratovy will be called on to provxded ana1y51s to help .
in making ratlonal declslons on fePtlllzeFS appllcatlon For 1nd1v1dual

farms., .
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YN Summapy of Conclusions and-Recommendations i

i
1300 ha- upland cr0ps, 7200 ha cooonut, 5,000 ha: grassland, and

S2)

3)

Of ‘the 75 300 ha surveyed about 1,500 ha: are. undep paddy- plce,

3-300-haiare cpeeks,froad3'PeSLdent1al areas and others.

Canlangit - and Ubay soil series were found in the.onject;Apea.

‘*Canlqngit'-Soilf.occurs'in-the—southérﬁ-part:of-Uppeb area ang.

Ubay_soil'diétributes'in,fhe nqpthebhkpant-of:Uppev area énd

the Lower area.

Canléhgit'soil is clayey teprped=sbil:havihg-slightly slow

- drainégegvméinly—uSéd"fbr'paddy field, . Ubay.soil is clay loan

Hq)ﬁ

~mainly due to their hlgh contents of weathered leestone. On

‘to clay soil with fine gravelly ironstons. concretions. at the

~depth of Jess than 80: cim and having somewhat goéd.drainage.

Canlangit'sbil~haS‘alkaline reéction-and high:CEC values

the contrary, Ubay soil’ has: acid reactlon and low CBC values

malnly due to the leachlng of baseu. Both of 301lq are. poor

©© in.natural nutrients of’ s6ils. - oo

S)f

The . land cla331f10atlon for irrigated paddy rice cultlvatlon

'5jis as follows'

'Mo&eraﬁely_ . Mapglnally

Description nSuitabléHLanH;(QR) Suitable land (3R)" Total

Upper Avea - ' o _ (ha)

: hrablé"land' LT 3Bl o S 230 1 L)
PPOJeCt area BRI oo 72 520

' Hhole abea' e & o 700
o Lowev Avea ST o R
o Arable land: Cn 3,489 Co - 24918 . G BLU0T

Project area 2,970 1,830 4,800

- Mhole area . %,600

Whole Projéct-Abea - : :
Arable land 3,853 3,1u8 7,001
Project area 3,318 2,002 5,320

Whole' dvea ' © 7,300
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As - shown above figures _almost the: PpOject Avcads able to
develop lnto paddy field except ‘some pOPtlonS haVLng topographlc

11m;tat10n in class. SR lands“ Those lands WLll be needed level~

ing or terra01ng

In the Uppep area, 96.9° pevcent of class ?R and 57 8 percent B
of class 3R land have been develoged into paddy fleld w:th '

poorly. shaped and relatlvely small size ploto S On the othep'
hand, ¢nly 24.G percent of class 2R and 6 3 percent of class

3R lands. have been vsed for paddy fleld in ‘the: Lowcp area

_ Consequently, remalnlng about 4 900 ha of oxx%tlng grassland

2, 300 ha in class 2R and 2 ,600 ha in claas ‘3R can be- dcv010ped

- Lnto paddy flelds, dependlng on theiy 1ocat10n and’ sloplng.

7)

 'inét§i1edj£hr§ugﬁout the drea especially for lowlyiﬁg:pdﬁtidns.

8

It is recommended that surface drainage'syétémlwduld be -

It {s recommended that priority in next étagé_soilbinyé&tig;«

tions would be given to studies the more“detailedjéurvcy; :



end of November, 1977}
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- Page 'l
- TABLE 3C-1 ' Present Irrigation Area -
*DeSciiEtidn— CAveal T “Remarks
: {(ha)
A. Communal Irrlgatlon System
Pamacsalan area
l Pamacsalan Pllar ' 130
, Wah;g area - o -
2. Bogsoc, . S Bullones .. . .53
3. Vlllagra01a S. Buliones 14
ly: - Sta. Cruz, S, Bullones: 17
5. Sa;vador, S. Bullones . _ 52
6. San Jose, $. Bullones 42
L7y Canlangit, S, cBullopes . - 47
- 8. Sawang, S. Bullones .~ .. 19
' Sub-total - - 37
B. Pump Ivrigation . REOEER -k
: . Depth Helght Quantity
(am) {m) . (2/s)
1, Katlpunan Allc1a 6 - 150 10.7 - --56.8
2, oo 6 125 13.7 37,9
3. Babag, Dagohoy 7 125 19.8 37.9
4, Caluwasan, Dagohoy 12 ;1250 13,7 - - 37.8
5, ¢ e 10 150 10.7 . 37.9
6. " Yy 100 13.7 18.9
7. " 5 - 100 10.7 18.9
.8 " 8 100 24 .4 18.9
-9, Malltbog, Dagohoy 5 100 10.7 37.9
10, 3 100 15.2 18.9
S 1. Canlanglt 5. Bullones’ 6 125 10.7 37.9
12. Poblacion, S Bullones 5 100 15.2 18.9
13. "o 4 100 10.7 18.9
1y, oo 5 100 10.7 18.9
15. Estaca, Pilar . 5 125 10.7 37.9
. 16, Buenasuerte, Pilar B 125 19.8 37.9
_Sub-total au |
. Cy Parm Sjétbms.bévelopment Corporation
1, Landlng irpigator's service s
Association, Dagohoy L/ : 103 200 30HP  183,627.0
Total 571
. Source: A,B : Provincial Ifrigation Office, Bohol
e . € FSDC, Provincial Office, Bohol
R VA Under construetion (to be completed untll the
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x_g

Table 30-2; Available Irrigation Water For Communal Iprigatiéﬁ Aﬁé%

. (units 1,000 cu.m)

. Wahig Basin pamacsalan . Basin . -

Run=-off Intake Water. Run-off Intake Water
Year bischarge for Communal Pischarge for Communal
1956-1957 - 40,035.7 2,010.8 48,528.2 1,071.3
1957-1958 23,052.6 2,837.3 27,942.5° 1,5611.7
1958-1959 275377.1 2;440.7 33,184 .4 #1,300.3
1959-1960 28,152.,7 . 2,415,1 34,120.5 "1,286.7
1960-1961 30,342.4 2,196.5 36 ,778.7 1,5197.1
1961-1962 38,247.3 1,551.0 46 ,360.4 826,
1962-1963 40,858.3 2,561.9" 49,525.3 1436050
1963-1964 32,706.8 4,015:6 39,644 .6 2,139.4
1964-1965 61,193.9. . 2,469.5 62,053.3 - 14815.7
1965-1966 27,312.3 . %,0u8.8 33,105.8 267,20
1966-1967 33,850.1 2,893.7 41,030.4 RNy NS B A
1867-1968 28,798.2 4,080.6 34:908.1 CP177.
1968-1969. -~ 24,557.3 3,671.2 '29.766.4 1,977.0
1969-1970 - 28,484.1 2,658.5 34,526.2 1,416.4 .
1370-1971 - 42,236,2 1,225,7 S51,1950 4 116531
1971-1872 37.988.6 2,701,2 46,046.8. 7:1,439,2
1972-1973 34,353.5 ©3,303.2 . 28.519.3 - 15,8444
1973-1974 38,298.8 '2,396.8 46,337.9 §,977.0
1974-1975 37,716.3 2,212.8 45,716.7 1,178.9
1975-1976 - 32,227.0 2,266.1 39,063.1 ~ 142074
Ave.('000 cu.m) 33,886.0 -2,697.9 ¢ BOLUBT.S Ly ahy 2
I 7,96% . 3.87% .
(i) 1,467.9 1,105.7 S 1,bys,30 1,310.9 - -
Note: Catchment Avea :
' Wahig basin ¢ 28,1 sq.kin
' Pamacsalan basin: 28.0 sq.km
Communal irrigation area S T
Wahig area 244 ha RN

‘Pamacsalan area : 130 ha
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Appondix 3b-1]

‘Note: (1) Yiéld of ecach crop exclisive of ¢oconut

" Survey.of BIADP, NIA, 1977

Iy
H

(2) ¥1€£& of coconut; Agnicultural Census’ 1971'

. Page 5
. Table 3p-5 - ‘Present Crop Production
Plante&jﬂrea:' HanQsted Avea : Yleld-& PPOdUCtlm
Crop (ha) (ha)- (ton/ha) {ton)
Paddy _
< Irrlgated Het 468 468 9.4 1,123
Q_Irrlgated,:Dry 468 468 2.1, 83
~ Rainfed, Wet 1,060 o5y 161,526
- Rainfod, Dry . 1,060 Le0L T 8T 1,52
- Unland Rice 287 287 0.8 230
3,343 Ca,078 177 5,214
Corn 173 173 0.5 87 .
Cassava 63 63 1.1 69
Sweet Potato 120 120 06 72
o S S S e
Coconut, ete, . . 194 83 0.6 - 50
Total 3,893 3,517 5,492

'Fafm‘Management

(3) The harvested areas by crop are estlmated from the
..data of Farm Management Survey of BIADP, NIA, 1977,
BAE con. Barrio’: Screening Survey, 1976 and others.
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Table 3D-6 Paddy Production with Masagana 99 by Municipality
Irrigated _ ' Rainfed _

' Harvested Yield Production  Harvested. Yield  Production
icipality Phase Area {ha) (cavans/ha) (cavans) . Area (ha) (cavaps/ha)  (cavans)
pra Bullones v 427 78 33,364 - - _ -

v 257 ' 19,030 . 135 GO _ 8,166

VI 353 76 26,755 - - - -

VII 439 75 32,929 . Y 73. 3,458

VIII 517 82 42,412 65 70 4,550

Ave. 399 77 30,898 82 66 . 5,391
ar 1V ugy 76 37,686 50 ' 36 1,800

v 308 77 23,815 14 59 825

Vi 217 80 17,280 150 70 10,600

VIl 292 65 19,076 35 68 . 2,393

VIII 135 90 12,150 ho 70 . 2,800

Ave, 289 76 22,00) 58 61 3,564
hoy v 398 79 . 26,880 212 | 8,180

v 2u 86 20,984 75 68 5,100

VI 242 65 15,822 50 60 "~ 3,000

VIl 150 101 15,136 : 25 60 1,500

S VIXT 157 76 11,060 50 65 3,250

Ave, 238 76 17,976 82 52 4,266
Miguel Iv 102 68 7,000 282 49 ' 13,728

v 25 80 2,000 159 60 3,540

VI u3 88 3,792 160 ) 6,400

VIl 50 90 4,500 158 53 8,325

VITI 50 85 h,250 - 75 60 4,485

Ave, 54 80 4,308 167 ' 51 8,495
ia v ‘ 23 80 18,398 il 50 200

v 384 77 29,672 - . -

VI 138 79 10,862 - - -

VII 232 66 15,314 25 62 4,278

VIIX 195 G& 13,350 B0 37 2,230

Ave. 236 _ 7h 17,519 30 75 2,236
1 1y 1,652 .75 123,328 548 Yy . 24,205

v 1,218 78 95,501 383 : 62 23,631

Vi 993 75 7,511 360 54 ' 19,400

VII 1,163 75 86,955 200 5 : 15,676

VIII 1,054 79 83,222 290 50 - 17,315

Ave. 1,216 76 92,703 370 54 20,045

Source: BPI, Bohol

l.

1875/Apr. {Dry Season)
1975/0ct. (Met Season)
1976/ Apr, (Dpy Season)
1976/0ct. (Wet Season)
- 1877/Apr. (Dry Seasecn)

Note: (1) - IV: 197%/Nov.
S V: o 1975/May

VI: 1975/Nov.

VII: 1976/May

VIII:  1976/Nov.

1

1

(2)._0ne cavan is estimated at 42 kg



Ttem Seasop

location

Vet
Planted Arca (ha) Dry
: Het
Average Yield (fon/ha) Dry
Variety
: . Vet
Planting Distance Dry
Input material
" per hectare
‘,
- Fertilizer et
Dry

- Insccticides
(Ave. of wet & dry)

~ Herbicides
(Ave. of wet & dvy)

rks

Table 30-7
Farmers
A B C
Pilar, Pilar, Dagohoy,
Rizal Rizal Malitbaog
1,25 3.0 8.0
1.25 3.0 8.0
2,7 2.9 2.1
2.9 3.2 1.7
IR-30, 36 IR-20, 28, 36 IR-30, 1561
MRC 348
20cm » 20am

35cm ¥ hem

50~30-30
60-30-30

Thiodan-2 qts,

Brodan-16 fl.oz

Sevidol-10 kg

No use
(by hand)

Ave, yield for
latest 3 years
(1974 - 1978)

35cm x Sem

80-10-40
80-40-40

Thiodan-3 qts
Mipein-2 kg
Hytox-3 bags

No use
{by hand)

Ave, yield for
latest 3 vears
(1974 - 1976)

18cm x 18cm

85-30-30
80~30-30

Thiodan-16 fl.oz
Endrin-8 f£l.o0z
Folidol-8 fl.oz

No use
(by hand)

Paddy field was
developed
newly

(1976)

San Jose
Compact
Farm

S-Bullones,

San Jose §
Bugsoc

At random

B7-1M-14
B7-14-14

Brodan-1 2
Linden-32 kg
Endrin-1 2

No use
(by hand}

Ave. yield
for latest
2 years

(1975 - 1976)

Mos. of
member: 41

Communal
Irrigation
Area

Attained Paddy Yield in the Project Area and its Vicinity

Seed
Farmers

7 municipalities
within & near to
the Project Area

10.5
a.7

3.
b

S+ B w3}

!

IR-20, 28, 30,
36, 38

MN.A.

N.A.

Ave. yield of
latest 3
croppings

A.T, Seed
Farm

Ubay,
Lumanancog

25cm % 25cm
20cm »% 20cm

60-35-35
80-35-35

Brodan-~2 qts
Hytox-104 kg

Agroxone-1 qts

2, 4-D-1 qts

Ave. yield
for latest

5 years
(1973 - 1977)

DAR
Katipunan

Alicia,
Katipunan

Ny N
oo

£ w
o =3

1R-36

Hoem x Scm

80-55-0
80--60-0

Parapest-16 fl.oz

Hytox-15 kg

2, 4-D-Amine
-1 qts
Agroxon-1l qts

Appendix 3D-1.

Page 7
BPI
DAR Marcos
Bicao Corn Euxpt.
Demo, Farm Farm
Carmen, Ubay,
Bicao Gabi
1.0 1.5
1,0 1.5
H.0 4,8
h,” 4.7
IR-36 N.A.
MRC-3438
Y0em x Scom N.A.
70-70-70 90-40-40
70-70-70 94 -50-50

Brodan-2 qts
Hytox-100 kg
Hinosan-1 qts

No use
(by hand)

Ave, yield
for latest

3 years
{1375 - 1976)

Sevidor-2 kg
Parapest-1 qts

Agroxone-620 kg
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Page .3
Table 3D-1¢ Quantity of Inputs in Paddy Production with Masagana 99
o . Irrigated = o L _Rainfed R
. o _ Harvested . Fertilizer . - Insecticides. . Herblecides'. . Haprvested® Fertilizer = Insecticides RAerbicides
“Municipality Phase ~  Area BE-0-0 21-0-0 NPK  Eiquid Granuiar Liquid Granular _ Area ~ H5-0-0 21-0-0 'NPK = Liquid Granular bLiguid Granular

- (ha} (bag) (bag) (bag) (&) (kg) Efj {kg) (ha) (bag)  (bag) (bag) (kg) (5 (kg)

Sierra Bullones IV 427 250 400 1,600 . 875 7,125 850 ~ 7,000 - - - . - _ B
_ v 257 125 250 800 514 4,280 500 1,000 135 135 270 600 © . 270 2,254 270 2,254

VI 353 200 350 1,300 706 5,895 700 5,800 - - - - - - - -

VII 439 240 380 1,750 - 878 4,331 850 4,150 7 w7 90 160 oy . 784 g4 784

VIII 517 275 425 1,800 1,034 8,633 1,000 8,500 65 85 130 260 130 1,085 130 1,085

Ave, Qty. per ha 0.5 0.8 3.7 2.0 -15.2 2.0  14.8 1.0 2.0 W1 2,0 16.7 2,0 16.7

pilar 1V o 500 500 1,800 * 988 8,200 900 7,000 50 50 100 200 100 835 100 835
v 308 150 375 1,500 616 5,000 550 . 4,000 14 14 28 56 28 W67 28 467

VI 217 120 275 900 u3u 3,623 330 3,600 150 150 300 600 300 5,000 300" 5,000

VII 292 225 300 1,100 620 5,000 600 4,200 35 3% 70 140 70 5,845 70 5,845

VIII 135 260 U450 1,400 270 2,250 250 2,000 40 140 80 120 80 1,336 80 1,336

Ave. Qty. per ha 0.9 1.3 1.6 2.0  16.6 1.8 14,4 1.0 2.0 3.9 2,0 48,7 2.0 46,7

Dagohoy ' v agg 200 450 1,700 800 6,580 650 ‘5,550' 212 200 180 750 42y 3,540 4ol 3,540
v oy 100 250 950 500 4,175 450 4,000 75 75 150 600 150 1,152 150 1,152

VI 242 100 275 850 500 4,160, _ 450 4,160 50 50 100 200 100 835 100 835

VI 150 125 300 900 . 300 2,500 300 2,000 25 25 50 100 50 1417 50 317

VIII 157 50 250 750 314 2,505 300 2,250 50 50 100 200 100 835 100 835

- Ave, Qty, per ha 0.5 1.3 14.,3: 2.0 16.8 1.8  15.1 1.0 1.4 - 4,5 2,0 18.5 2,0  16.5

San Miguel. IV 102 150 150 350 208 1,703 180 1,700 282 200 560 1,138 564 a,418 564 9,418 .

' ) 25 16 100 120 50 417 50 - 40O 159 159 318 636 . 318 5,310 318" 5,310

VI ‘43 20 80 200 86 1,436 80 1,350 160 160 320 640 320 5,34k 320 5,344

VI 50 25 120 7175 100 1,670 100 1,550 158 158 316 532 e 5,277 316 5,279

VIII .50 15 100 200 100 1,670 90 1,500 75 75 150 300 150 1,152 150 1,152

Ave, Qty. per ha 0,4 2,0 3.9 2.0 25,5 1.9 24,1 - .9 2.0 4.0 2,0 31.8 2,00 31.8

Alicia- IV . 23 150 320 650 462 3,857 450 3,800 b4 4 8 16 8 668 g 668

v o 384 175 300 . 950 768 6,412 740 6,350 - - - - - - - .

VI 138 50 150 600 276 1,304 276 1,250 - - - - - - - -

VIT 239 100 400 850 u64 3,874 uel 3,550 25 . 25 50 1.00 50 835 50 835

VIII - 195 80 375 700 390 6,513 390 6,450 60 60 120 240 120 2,000 120 2,000
Ave. Qty. per ha 0.5 1,3 3.7 2,0 18,6 2,06 18,1 L1.0 2.0 4,0 2.0 39,4 2,0 39,4

Total, IV . 1,652 1,150 1,820-6,100 3,329 27,565 - 3,030 25,050 548 w54 848 2,004 1,096 14,461 1,096 14,46l
- ' v 1,218 560 1,275 4,320 2,448 20,294, 2,290 18,750 383 383 766 1,892 766 9,138 766 9,138

Vi 993 490 1,130 3,850 2,002 16,418 1,836 16,160 360 360 720 1,440 720 11,179 720 11,963

V1T 1,163 715 1,500 4,775 2,362 17,375 2,314 15,450 . 290 290 -576 1,132 580 13,158 ° 510° 13,459

VIII & 1,054 660 1,350 4,950 2,108 21,571 2,030 20,700 290 355 580 1,120 580 6,408 580 6,408

Ave, Qty, per ha 0.6 1.2~ 3.9 2.0 17,0 . 1,9 15.8 1,0 1.8 4,1 " 2,0 29,0 2,0 29,0
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Items

Table 3D-14 Calculation of Labor Use for'All Products (At Présent)

1. Labovr Requivement pép-ha;

a.

PaddyL/

"~ Trrigated,
Irrigated, Dry
- Rainfed, Vet
Rainfed, Dry

Upland Ricel/

1

Corn_/

- 1st Crop
- 2nd Crop
- 3rd Crop

' cassava?/

Sweet Potato2/
- 1st Crop
~ 2nd Crop

Coconut, etc.t/

Wet:

2. Total Labor Requirement

a,

3.

Paddy

- Irrigated, Vet
Irrigated, Dry
Rainfed, Vet
Rainfed, Dry

T

1

Upland Rice

Corn ‘
- lst Crop
~ Z2nd Crop
- 3rd Crop

. Cassava

Sweet Potato
-~ lst Crop
.-2nd Crop

Coconut, etc,
Total

Available Farm

- Lhabor Force

i,

Balance (3-2)

" Jun,

Area Jan, Feb. Mar, Apr, ‘May
1 ha - - - : - 1.9 22.8
~do- 36,9 4,0 4.8 26,5 0.9 -
-do- - - - - 2.3 20.3
-do~ 1,2 4.8 2.8 16.6 6.5 0.6
~do~ - - 5.0 3.7 2.7 11.
-do- - - - 26.6 15.8 3.0
....d.o._ - - - -~ — -
~do- 12,2 - - 11.0 - -
~do- - - - - - 11.9
wdo- - - : - . - - 7-1
-do~ 33.4 9,9 - - - 21.8
-do~- - 1.2 1.2 1.2 1.2 1.
468 - - - B, 389,2 10,670.4
468  17,269.2 1,872.0  2,2u6.4% 12,302.0 421.2 -
1,060 - - - - 7,438,0 21,518.0
1,060 15,052.0- 5,088.0 2,968.0 17,596.0 6,890.0 636.0
287 - - 1,435.0  1,061.9 7.9  3,271.8
100 - - - 2,660.0 1,580.0 300.0
66 - - - - - -
7 85,4 - ~ 77.0 - -
63 = - - _ - - - 9.7
" 60 - - - - - 426, 0
60 2,004,0 - 594.,0 - - ~ 1,308.0
- 1on 232.8 232.8 232,8 232.8 232,8 232.8
3,893  34,643.4 7,786.8 6,882.1 34,029.7 13,226.1 39,112.7
- 118,967.5 103,450.0 118,967,5 113,795.0 118,967.5 113,795.0
- 84,324.1  95,663,2 112,085.3 79,765.3 105,74L.4  74,682.3
. Remarks: y/ Suvveyed by "Farm Management Suvvey, NiA, 19774

'”Jul; T Aug,
33.9 11.0
18,7 a7
1.8 0.5
- 9.9
- 60,3
15.4 114
33.h 9.9
1.2 1.2
15,865,2  5,148,0 J
19,&22.0 3,&22.0
516.6 43,5
- 990.0
- 3,979, 8
970,2 718,72
2,004.0 594 ,0
232.8 232.8

39,410.8 15,728.3

118,967.5 118,967.5 113,795.0°118,967.5

Page 4
(Unit: man-day)
Sep. Oct, Nov, Dec,
1.1 12.1 21,4 -
- - 2.9 2.
1.2 8,2 16.2 0.
- - 4,6 19,
- 11.8 9.4 -
10.1 - 12,0 -
- - - 58,0
4.0 - - -
- - 21.8 -
- - - 7.1
1.2 . 1.2 1.2 1,2
514.8  5,662.8 10,015.2 -
- - 1,357.2 11,278,8
1,272.0 8,692.0 17,172.0 530,0
- - 4,876.0 20,352,0
- 3,386.6 2,697.8 * -
666.6 - 792.0 L
- - - 406, 0
252,0 - - -
- - 1,308.0 -
- - - 426.0
232.8 232.8 232.8 232.8
2,938.2 17,974.2 38,451,0 33,226.6
113,795.0
75,344 .0

79,566.7 103,239.2 110,856.8 100,993.3

Appendix 3D-3

Total

104 ,2
100.1
73,1
69.3

46.3

55.3
82.4
81.2

42,7

72,2
72,2

1.4

H8,765.6
46,846, 8
75,366.0
73,458, 0

13,288,1

5,530,0
©5,438.4
568,14

2,690,1

4,332.0
Y,332.0

2,793.6

1 283,408,9

118,967.5 1,391,402.5

85,741.9 1,107,993.4

2/ Based on the data of "Cost and Returns of Palay, Corn and other selected Commodltles 'BAE Con, Research Report No.7 1975.
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Animal

Carébao
Cattle
Hogs
Horses
Goats
Chickens

Ducks

Total

Table 3D-15

- .- Appandix 3D-4

Page 1

{Excluding the population and

non-farm households,)

value of the livestocks and poultry'owned by

Population of Livestock and Poultry’by Municipality
.{Unit:_ Farm, Head, F 1000)

Sierra-Bullones Pilar Dagohoy _ San Miguel Alicia .T;tai _
farm HNos, Valug : Farm Nos, Value - Farm:- ~ Nas. Value Tarm ~Nog.. - Value “"Farm “Ndés. ~Value . Farm Nos. . Value
1,256 2,282 83k 1,200 2,326 821 823 1,425 502 1,315 2,538 817 1,311 2,108 631 }‘5,90571;0;676 3,605
105 581 154 254 637 162 350 950 257 371 é?? 231 146 383 85 1,226 3,523 889
1,310 3,991 309 1,285 4,650 399 857 2,79é 199 1,285 3,319 252 1,421. 4,271 324 6,158 "19,029 1,483
39 41 9 4y 60 1 12 20 4 16 24 6 - - - 111  1¢5' 33

31 112 2 83 252 6 151 478 9 195 546 9 b - 17 | 2 514 "i,535 28
1,344 16,704 5 1,318 21,300 56 908 15,566 28 1,455 23,673 047 1,500 28,655 45 . 6,523 105,898 '22;
5 18 - 6 12 - - - - 17 123 - 5 15 - 33 165 -
4,000 23,726 1,353 4,188 296,237 1,458 3,101 -21,237 939 4,654 31,195 1,352  4,437 35,576 1,087 2b,u70‘1u0,971 6,259

Source: Apricultural Census, 1871
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Table 3p-25

Marketing of Agricultural Crops

Appendix 3D-6

Papge 1

Possible Destination _

Sub-total | .

19

e S M Y Sty L
T S TR LA

Types of Buyenr - Place of 3ale ~Transport _ ;
. . : S Distance Milling . Comman P
No., of _ Local o Other to sell- " Cost Cost. . Month Cagayan o
Description Farmers Marchant Miller NGA 'Store Barrio’ Poblacion Poblacion ing Pldce pep unit per unit  Sold " Cebu del Norte Tagbilaran
Irrigated | '
Rough rice : _ : :
Full-ownenr Yy 3 2 1 1.50 1.00 5,00 Jun., Dec. 2 1
Part-owner 4 3 1 2 1 1 2.50 0.50 Apr., Oct. 1 2
Sharetenant 3 2 1 1 ' " Apr., Dec. 2
Lease i3 - )
Sub-total 12 8 1 5 3 1 -3 5
Corn
Full-owner "1
Part-owner -
Sharetenant 2 1 1 Sep., Dec, 1
Leasé '
Sub-total 3 1. 1 1
Cocpnut‘ : : .
Full-owner 2 2 2 1.50 1,00 May, Decg. 2
- Part-owner 1 1 1 ' _May, Aug, 1
Sharetenant 2 1 1 Apr, , Dec, 1
lease _ . - -
.. Sub-total 5 4 4 4
Rainfed
Rough' rice 3
‘Full-owner 19 1y 10 .n 4,0 0.50 4,00 May, Dec. . g -1 y
Part-owner 8 3 1 1 3 1 1 15.0 5.00 Nov,, Dec, -5
Sharetenant 18 13 3 11 2 3 5.0 0.75 5.00 May, Dec., 3 13
Lease : 1 1 1 - Feb. . 1
Sub-total 46 31 1 4 2u _ 7 5 24.0 1.25 14,00 : 12 1 23
Casava . K '
Full-owner 3 2 1 1 0.5 Feb., May 2
Part-owner . o '
Sharetenant 4. 2 1 2 1 0.15 Aug., Sep. 1 2
Lease ' _
Sub-total 7 4 1 3 1l 1 1 4
Coconut. : _ : _
- Full-owner 9 6 Y 2 15.90 1.00 Apr., Jun., 1 5
_ : Aug., Dec, :
" -Part-owner 4 2 1 1 1.50 Jan,, Mar., 2
. Jun., Sep.
Sheretenant 6 5 1 5 3 3.0 0,75 Apr., Jul., 6
o Oct., Dec,
Lease ' .
i3 1 8 3 3 1 13



1, Rice Mills - :
Municipality

Sierra,Buildnes

. Pilar

Dagohoy
San Miéuél

5. Ubay

Alicia
Total

{(as of September 1977)

- Number of Rice Mills

| S
;oW EN W D

Note: 12 hours operation

‘détailrfigures5évé given in Table A

Warehouses

1.
2.
3.
iy,

6.

Trucking Facilities

Municipality

Siefra.Bullones
Pilar

Dagbhqy R

San Miguel;-

. Ubay

Alicia

Total

Hunicipality

Sienra Bullones

Pilar

. Dathoy

San Miguel
Ubay
Alicia

Total

Source:

Number - of HWarehouses

5

o » ™

NHumber of Trucks

National Grain.ﬁuthority (NGA)

Appendix 3PD-6

Page 2

" Pable 3D-96° Number of Rice Mill, Warehouse and Truck &

 Total. Capacity

"51.8
©12.5

. {ton/day)l/
31.8 (635 cav)
8.0 (160 cav)

. 6,0 (120 cav)

8.8 (175 cav}
. {435 cav)
{250 cav)
§8.9(1,775 cav)

Total Capacity

{ton)
170.0

§25.0
525.0
1,220.0
""-".—.-.-——o—-»_"."===

Total Capacity

{ton)
13.5
3.5
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Table 3D-27 CbnsUmPtibn Requirement of Rice,and‘Corhgbits-ben vear

"fﬂgnicipal{t SRR .:'Ri"'c.i'a‘*:':f Corﬁéfifgl;
l; Sierra Bullones . '1,508.3 MSO.S |
2. Pilar ' 1,394.6 1$16.6
é.nDégoﬁoy ' ' 864.1‘ 258.1
4, San Miguel CL1,121.8 335.1
5. bay o 3,387.9 1,012.0-
6. Alicia - . . i,éésgsrf sy
Téta; | 9,762.3 2,916.0

 Note:' Based on NGA data on food consumption
© requirement .of the province at 0,274875 kg
per person per day for rice and 0.0821 kg

per pebson per day for corngrits.
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-_Téblé]én_QQ- Crédit Conditions in. the Vicinity'ofiProject Area

e Descﬁi tion o ; y . Values

. 31;_N6._of_fiéidmenl(Aﬁpbéiéers/lnvestigatoré) _f:?fe
.Q; Total nuﬁbef of Agri-Paddy Rorrowers: | - fud
.3._T§iéi afeé:fiﬁanéed {(ha)- ':_ _ . L;éjﬁ
'u.-Totél.loaﬁ exposure.(?~‘500) : L;?;?
'S. Outstaﬁaing.principal balahcé.(? 000} . i,uiu

Source: DeVelopment bank of Philippines, Tagbilaran City

. Table 3p. 30 ‘Credit Conditions in the Vicinity of Project Afga

DeSéription A s " Values

1. Credit Officers _ . .7

2. Number of farmers with credit 12

Amgunt.prédited {(® 1000) ' T

3. Number'of,farmers_without credit 4 unknown

y, Total area financed : -

5. Amount paid (R '000) | - 0.6

Ampunt unpaid (B '000) _ _ Y

" Source: Rural Bank of Tagbilaran, Inc.



Apbendix 3D-6

“Fage 6

ENNA
008

398°TT

TSt T
wRI‘Z

8T

sT

0Z

08

T se
e

U gn

0s

OnT

youeag . WBIBTII3EL a.v.mc.mm ._”mno.._..pmz saurddrTTyd :@oanog

0T

LT

mH 

m.

oth
. .0S%

08T

oTL

S HT

0z

Bt

U eT

B>

Te30L

esay 1o®load o KITUTOTA SYI. UT SUOTITIPUOD ITPBID

TONITH UBS

TRAAITS -

AOOOp.MQ

pTedun 1unouwy

(000, &) pred 3uncuy

(BY) DOOURUTI BOIR TBIOL

ITPSIO PﬂOﬁPwE SasWael JO “ON

(000, &) -POATIPAID JUNOWY

ATPeI® Y3iTh SIswres FO "ON

BAPVTIIC ITPRAD

Ie—dc =Tqel

.. .. TGotfadtioseq

T

T



HLNOA

o SBANTIW FWOH SHRWLVYI
- )
&
=
R~
-
P g
o ® : :
.‘WP LT NOLLWLS : T ANBWLOTIAIC . BDIAYES . SAVIAEIS
o b NOILWHISNOW3G | - HENOA TvaEny NOISNILXI INOH | NOISNILX3 Wdvd

NOISIAIQ 1o UNOISIAIG L o CNOISIAIG .t ] NOISIAIG NOILYNTYAS
NOI LY WHOINI . {1 7 BAILVHISININGY . - NOILYY¥340 a13ts | HouvssIW Gaedy

LSIALIINDIMOY IVIDONIAOKY
. ANV1SISSY

LSIALINDIYOY TVIONIAOKE |

‘(NOISNILXZ TVHNLINJIMOV 40 AVIENG) LUVHI NOILVZINVOHO  2-0f 3uADH



Appendix 3D-8

Page 8

052
.Hmo@ﬂ

S ooz

o0z

009
- 00T

0s

SIdwIeI O CON -

wcoﬁwampxmwamﬁzPAdoH9m< JO nwaang

ST . . wouwpﬂmpw< setoradosq
08z m,m;.mmmwmm nvaM»

omm o _ N w‘uﬂﬁmzmwmsmw#<”

082 umhomwAOHﬂvOmHm

L90%e - wmmnmﬁwnmo SODIBY
06z« eraog orasap .

09 BUTIOTOJ EBIDURISUOD

- SxeIOSH aurey

B ay

ey vnm.vvnwﬁwma mﬂmwoagguwe Ze~Je sTqel

120an0g

BTOTTY

TonSTN ueS

hogowmm

LaEid

§3UOTTNG BIISTS

A3TTRATOTURR

e



. Appendjix 3D-6
Page @

~ Table 3D-33 Farmers Organization for Communal and Pump Irrigation Arecas

Municipality - Barrio . Area . Member :
R o L : ' - {bha) : B
1. Communal Ivrigation Area ' 3
Sierra Bullones - Bogsoc oo B3

- villa Gapcia: .. 1H

Santa Ceuz = 17

. Salvadarl 1 . 62

San Jose " 42

Canlangit §7

Sawang - 19

Sub-total = 24l

Pilar Pamacsalan = - -130

Sub-total | 130

_Total 374

2. Pump . Irrigation Areca

- Sierra Bulloncs - . Canlangit
- o ‘. Poblacion
R § .

S nE oo

Ry O

- : S E U e e el
I“’ » o 1 ﬂ'_LFp'w_m'm_m :'Otv.lkd‘orm _J

iéﬁbftdtéij
: . Buenasuerte. |- I
Sub-total
Dagohoy Caluwasan

tt
]

i
Malitbog

n
Sub-total -
:Sén Miguel | - Bébég '
' Sub-total

Alicia ' _ 'Katipunun
R L

Sub—tbtal
Total

[1e)
=

1
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Table 3D-34 | Establishment of Samahang Nayon and Kilusang Béyan _
_ o ' R ' _ . Barrio
Date Date Nos. of Samahang Nos. of Samahang  Nos, of  Amount of. Barrio: Saving Guarantee Kilusang

Organized Registered Nayon Organized Nayon Registered  Member - Membership Feé . s Fung o Fund Bayon
Siefvé-Bulloneé - o _ : ' ' : L ; : | | ) Ndﬁe
&é. Anibongan 7-28-Ty 10-15-75 1 1 60 . G00.00 - 15005,15 1,660,00 :
b. Bagsoc | 8-10-73 1- 2-74 1 1 130 1,300,00 100,75 2,791.00
¢. Canlangit ' B-12-74 i 1 48 ' u80.00 506.85 870,00
d, Poblacion . 3-19-7%  8-26-74 i 1 76 760. 00 2,388,20 1,63).00
e, San Jose 8-19%-73 3-18-74 1 1 ] B 400,00 B 1,575.00 B 1,3%2.00
f. Santa Cruz 3-28-74 7~ 7-75 1 1 u8 480.00 348,35 862,00
g. Villa CGarcia . 8-26-73 11-27-73 1 1 29 290, 00 87400
Pilar _ : | _ : None
a. Aurora 8-29-73 4-29-74 1 30 300.00 -
_b. Buenasuerte 9- 9-73  6-2u-T4 1 1 50 500 00 540,00 6,600.00
c. Del Pilar : Not Registered - 24 250,00 ' - .
4. Bstaca . 9-1-73 2-18-75 1 1 4s 450. 00 - 807,90
e. Cagawasan - 5-1-74 11-17-76 1 1 " 62 620.00 30500 1,300.00
£, Lumbay 9- 3-73 10-18-74 1 1 36 360.00 343,00 790. 00
g. Poblacion - 6-18- 74 1 ¥ 68 880.00 611.00 1,100.00
h. Pamacsalan _ Kot Registeved : _ 25 250.00 | _
i. S8an Isidro 9- 9-73 . 6-17-74 1 1 : 61 610.00 60,00 800.00
i. San Miguel Mot Organized '
Dagohoy : _ _ . _ . : _ _ :None
a. Caluwasan - 8-18-73 6-17-74 1 1 us . B 450.00 P 1,359.00
b. Malitbog 8-13-73 4§-29-74 1 ' 1 60 600. 00 _ 1,695.00
c. Mahayag 8-25-73 4-29-T74 1 1 .30 300, 00 _ - 3,350.,00
San Miguel . o | ' 7 '
a. Babag _ Not Organized
b. Camanaga 8-18-73 Ho 3-Th 1 1 50 500,00 1,700,00 1,800.00
¢. Cambangay Norte  8-19-73 11-27-73 T 1 " 37 370.00 © 700.00 730.00
d. Mahayag 8-18-73 1-2U-7Y4 1 S 1 62 $20.00 2,000.00 '2,000,00
Alicia _ - ' ' ' None
a. San Isidro : Not Organized

b, Katipunan : Not Organized
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Table 3D-35 Present Status of Completed Cadastral Avea

Beneflcial Complétéd 'ﬁon—Cbmpleted'

Hunicigalitg7. " Barplo ‘Avea " Area ‘Area
- ' ‘ ' (ha} = S T
Sierra Bullones ~ Poblacion -~ 130 180
| | Anibogan o220 L 22

santa Cluz 36 - s
Villagarucié 112 o : 112
Salvador 52 .. 52
San Jase S u7 : Y :
Bogsoc 25 25 _
Canlangit | 96 ' - . 96
Sub-total 520 202 - 318

Pilapr Delpilar : 18 : 18

- Lamboy 108 o 108

Cagawasan = 110 . 85 s
Estaca . 377 187 190
Buenasuerte . 535 i83 352
San Isidro 318 . ' B 318
Lésuerte 7 ' 134 : . 130
Sub-total 1,600 453 1,147

San Miguel  Mahayag 277 | 277

' . o San Pascuel - 110 § 110

Katipunan 704 - omy 463
Sub-total 1,000 2ul 850

Dagohoy ~  Poblacion 97 97

| San Miguel . 379 185 . 19n

‘Malitbog 533 200 kS
Caluwasan - 406 e 227
Mahayag = - 253 © B3 _ 190
Babag 341 | 141 200
Sub-total 2,109 - 865 1,244
Total é:ffﬂ 1,761 . 3,559

(100%) (33%) (87%
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 APPENDIX. 3E - I
COPAGE T

JoRE -1  PRESENT ELECTRIFIED AREA AND ELECTRIC POWER PLAN

LEGEND -

[8] PROVINCIAL CAPITAL AND CITY
" (® MUNICIPALITY
A PRIMARY SUBSTATION |
PROPOSED HYDRO- POWER STATION
(H) EXISTING HYDRO-POWER STATION
(©) DIESEL POWER STATION
———— EXISTING AND PLANNED
69KV TRANSMISSION LINE |
mmws PROPOSED 69KV TRANSMISSION LINE
IN THE PROJECT a |
= == EXISTING DISTRIBUTION LINE I3.2KV
(D) PROPOSED 3.45KV DISTRIBUTION LINE

i A
“oBALIJHAN
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