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Preface
The first preliminary survey team was dispatched to the Republic oi" the Philippines
in September of 1866 to study agricultural development, particularly in the field of the food
production to be increased in the country., The survey team presented its report recommend-
ing increased rice production based on irrigation. Upon examination of the report made by
the first preliminary survey team, the Philippine Government requested that a second survey; l
for the increased production of rice be made, The Overseas Technical Cooperation Agency

was delegated by the government to conduct this second preliminary survey,

The second phase survey team consisisted of 10 members led by Mr. Shiro Sasaki,
councillor of the Agricultural Land Bureau, Ministry of Agriculiure and Forestry, conducted
a field survey for about 40 days, from April 12, 1966 in the three regions of Naujan on

Mindro Island, San Miguel-Alangalang on Leite Island, and Titai Valley,

The purpose of the survey was to clarify factors necessary for planning the project
by collecting basic data such as agricultural conditions, hydrology, climate and topography

in each of the above districts.

On the basis of the results of the field survey, regional rice production centers each
with an irrigation system as its core were planned for respective districts and are to be

presented here in the form of a report. : .

Presenting the present report, we sincerely hope this will help to increase rice
production in the Republic of the Philippines and will contribute in fostering friendly ties as

well as better economic relations between the Republic of the Philippines and Japan,

At the end, I would like to express our. .acknowledgement o Vice President Ropes of
the Republie, Vice Minister Umari pf the ‘Departmedt‘{of Agrmulture and Natural Resources
and other authorities concerned in the Repubhc who extended Tull? s&pport and coeperation to

BN

the survey, as well as to the members of -the Japanese Embassy mt Manila who assisted us,

to the Foreign Ministry and the Agr;culture and, li:orestry Mmgetry,that helped us to dispatch
the survey team. I would like to express,,rm;appnematmn..a_t.thzs,oppcrtumty to the members

of the survey team as.well.

October 1967 / //W@UJ#‘
- —

Shinichi Shibusawa

Director General
Overseas Technical Cooperation Agency

Government of Japan
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INTRODUCTION

As a part of the Food Production Increase Drive in the Philippines, the .}apanese
Government conducted a Preliminary Survéy for Rice Pr;nduction Increase in the
Philippines in September of 1966. The purpose of the survey was to study general
agricultural conditions of the Repub‘lic, with the most emphasis on irrigation, inclusive
of rice milling, to examine feasibility two governments agreed to plan the project 'Rice
Production Centers for Increased Rice Production' inclusive of rice milling rsearch by
experts, as necessary step.

The present survey which is '"The Second Phase Survey for Rice Production Increase
in the Philippines' was conducted following the preliminary survey of September 1966,
This preliminary survey was a comprehensive survey in agriculture practised in the
Philippines in general, while the second phase survey is a more specific and technical
survey for the irrigation project .n particular districts.

The Government of the Philippines had prepared 10 districts as proposed sities for
rice production centers, of which 3 were later decided as sites for rice production
centers by the Government, after consultation with the Japanese Government Survey
Commission,

The survey plan covered the following 3 districts which were selected as sites for rice
production centers.

1, Nauwjan District .., Luzon Region, Mindro Island, Oriental Mindro

2, San Miguel-Alangalang District ... Visaya Region, Leyte, Leyte der Norte

3. Titay Valley District ... Mindanao Region, Mindanao, Zamboanga der Sur

On the basis of the second phase survey, an outhine of the agricultural development

project with an irrigation system as;its corewas formed for each of the three districts,

As shall be explained later, the development project for Titay Valley was left unformed

for the technical feasibility of the project in the valley was not proved satisfactorily by

the present survey, As mentioned above, the present report is only the outline of the

project and does not prove details and detailed designs of the project. The main

purpose of the present survey was to form the basic policy which the rice production

centers whould be built on as well as to examinc the technical and economic feadsibility of the
project. In order to materialize the project, we have to proceed to the next step, which

is detailed design. At this step, facilities of the project are to be designed in detail

in order to realize the project. .

A separate survey was organized and conducted for the improvement of rice milling )
machine contrary to the survey ‘for the rice production center, the survey was not limited to
a specific district but covered villages in the rural area around Manila, The result of the
survey on rice milling and storing in these villages was in line with the trend péinted

out in the preliminary survey.

g - 3\_



Due to a limited schedule andA staff, the survey and its report are limited in nature

and might hoi; be satisfactory in all respects.

The following are the itenerary of the survey;and the names of the survey mission

as well as of people 1n the Philippines who cooperated actively with the mission,

A List of The Survey Mission Members

Mr. Shiro Sasaki Chief of the Mission

Mr. Kensaku Takeda, Assistant Chief
of the Mission

Dr. Shinjiro Chikubu, Member of the
Mission

Mr. Hideo Tabata, Member

Mr. Sadao Haita, Member

Mr. Seiei Sakaue, Member

Mr. Shigetake Taniyama

Mr. Yoshiyasu Oka, Member

Mr. Muneo Hyodo, Member

- Mr. Yoshio Yoshida, Member

Councilor, Agricultural Land Bureau, Ministry of
Agriculture and Forestry, April 12 - Aprii 21,

Civil Engineer (Irrigation & Drainage Works)
Acting Chief of the Design Section Construction
Department, Agricultural Land Bureau
Mimstry of Agriculture and Forestry.

April 12 - April 19.

Rice Milling Expert Chief of Grain Inspection
Laboratory, Food Research Institute, Ministry of
Agriculture and Forestry. April 12 - April 28

Agriculture Economist Acting Chief of Economics
Section, Department of Planning, Agricultural Land
Bureau, Ministry of Agriculture and Forestry.
April 12 - April 18

Agronomist, Technical Liaison Service Central
Agriculiural Experimental Station, Ministry of
Agriculture and Forestry. April 18 - May 2

Civil Engineer {Irrgation & Drainage Works),

Design Section Construction Department, Agricultural
Land Bureau

Ministry of Agriculture & Forestry.

April 12 - May 19

Civil Engineer (Irrigation & Drainage) Reclamation
Section, Construction Department. Agricultural Land
Bureau, Ministry of Agriculture & Forestry.

April 12 - May 19,

Civil Engineer (Irrigation & Drainage Works),
General Affairs Section, Agricultural L.and Bureau,
Ministry of Agriculture & Forestry.

April 12 - May 19

Agronomist, Resources Section, Agricultural Land
Bureau, Ministry of Agriculture & Forestry.
April 12 -. May 19

Coordinator, Overseas Technical Cooperation Agency.
April 12 - May 19
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INDIVIDUALS WHO HELPED AND COOPERATED ACTIVELY WITH

THE JAPANESE SURVEY MISSION

(1) Survey team which will conduct a survey on the model area

for increased rice production.

FILIPINO COUNTERPART COMMITTEE

1.

2.

1.

« Mr. Tecdomero Yniguez . . . . . . . . . .

Mr. Felix N. Regalado . . « . . . . . . . . . Chairman
Irrigation Engineer

National Irrigation Administration

Member, ECPCC Technical Staff

Mr. Francisco B. Tetangco . . , . .
Plant Research Coordinator, Planning
Staff, and Acting Chief. Research
Division, Bureau of Plant Industry
Member, RCPCC Technical Staff

..... Co~Chairman

Mr. Jorge Barrantes . . . . . . . . .
Agricultural Engineer

Irrigation Service Unit

Dept. of Public Works and
Communication

e » « - Member

Mr. Jesus Rojas . . . . . . .. .. « + +« + .« Member
Agricultural Economist

Bureau of Agricultural Economics

Tept. of Agriculture and Natural Resources

Supervising Soil Technologist
Bureau of Soils, Department of
Agriculture and Natural Resources

Mr. Patricio Hora . , , . . .. .. .. ... Menmber
Technical Assistant

Agricultural Productivity Commission

Office of the President

Mr. Benjamin Gaon « . . v ¢ v v v ¢ ¢ 4 « » o Memoer
Instructor, Agricultural Economics
U.P. College of Agriculture

OFFICE OF THE UNDERSECRETARY FOR AGRICULTURE,
DEPARTMENT OF AGRICULTURE AND NATURAL RESOURCES

Dr. Dioscoro L. lmali
Ulndersecretary for Agriculture, Concurrently
Dean, College of Agriculture and Vice-President
University of the Philippines



2. Dr. Pedro R. Sandoval
" Associate Professor of Agric. Economics,

- U.P:-College of Agriculture, and Member of
Technical Staff, Undersecretary Umali

'RCPCC

1. Mr. Teofilo T. Azada
Deputy Executive Director

2. Mr. Pascual Matulac

Regional Director, Bureau of Soils
Member, Technical Staff

OFFICE OF THE PRESIDENT

1. Mr. Jose J. Leido, Jr.
Assistant Executive Secretary

2. Wr. Fermin Alviz
Technical Adviser
Secretary Leido's 3ffice

RICE AND CORN ADMINISTRATION

1. Col. Osmnde Mondonedo
Chairman-General Manager

2. Mr, Mateo B. de Dios
Director of Plans and Programs

3. Atbty. Mariano V, Asuncion, Jr.
Chief of Public Information Dffice

Note : Those people from the Phillippins who aided us
in carrying out our survey are listed in the Appendix,

(2) Survey team which conducted a survey on rice milling.

Member of the Rice Mill Committee

1) Mr. Julian Bulanadi, BPT- Chairman

2) Dr. Dante de,Padua, UPCA Co-Chairman

3) Mr. J.R. Arboleda., UPCA- L}l

W) Mr.;Enriq:ue V‘illanueva, DANR  Member

5) Mr. Presciliano ‘D.Evang;lista,‘RICOI’B Member

6) Mr. Herculano A..Sabas; ACA - "



7) Mr. Dominador Jarabelo, AGA Member

- 8) Mr. Daograéie;é Lerma Jr., RCA Memb;a‘r :
The others
1) Mr. Bemito C. Gonzalo, B.P.I.
‘2) Mr. Sebastian V. Quintoma, Jr., B-P.I.-
3) Mrs. G.R. Montenegro, A.C.A-
4) Mr. B D. Pereds U.P.C-A.



1967 - April 12,

April 13,
April 14.
April 15.
April 16,
"April 17,
April 18.
April 19.
April ~30,
May 1,
May 2,
May 5.
May 6,
May 7.
May 8.
May 8.
May 10,
May 11,
May 12,
May 13.
May 14,
May 15,

Itinerary of The Survey Mission

Wednesday
Thursday
Friday

Saturday
Sunday |

Mond ay

Tuesday

Wednesday
Sunday

Monday

Tuesday
Friday

Saturday

Sunday

Monday
Tuesday

Wednesday
Thursday
Friday
Saturday

Sunday

Mondély

{1} Regional Rice Production Center Survey Team .

Leave Tokyo - Arrive in Manila
Visit RCA and RCPCC

Meeting on Survey Policy at RCPCC,
Interview
the Department of Agriculture and Natural
Resources at BPI

Sorting &Bnd Filing of Data

Interview with Vice President Lopez at RCPCC

Meeting on Survey Policy in the afternoon,

Leave Manila

Arrive at Calapan on Mindro Island
Meeting with Local Personnals Concerned
General Reconnaissance work

Field Work

Leave Calapan
Arrive at Tacloban in Leyte Island
Meeting with Loca personnel concerned

Field Work

Leave Tacloban
Arrive at Zanboanga in Mindanao Island
Meeting with local personnel concerned

Lieave Zamboanga
Arrive at Ipil
Meeting at Titay, general reconnaisance

Field work

Field Work in the morning

Leave Ipil in the afternoon and arrive at
Zamboanga

Sorting and Filing of Data

Leave Zamhoanga
Arrive at Manila

Observation of Angat Dam and Angat River
Irrigation System

" Preparation of Interim heport

with Mr.” Umali, Undersecretary of



May 16. Tuesday

May 17. Wednesday

May

18. Thursday

May 19. Friday

(2) Rice Milling Survey Team

April
April

April

April
April

April

April

May

May

12, Tusesday
13. Wednesday

14. Friday

15, Saturday

16. Sunday
17. Monday
18, Tuesday

19, Wednesday

20. Thursday

21, Friday

l 22, BSaturday

23. Sunday

April 24, Monday

April 25. Tuesday

April 26. Wednesday

April 27. Thursday

April 28. Friday

Collection of additional data ’ .

Visit RCPCC, present the interim report and
exchange views i

Preparations for returning'home

Leave Manila .
Arrive in Tokyo .

Leave Tokyo ‘
Arrive in Manila
Visit RCA and RCPCC

Interview with Mr, Umali, Undersecretary of
the Department of Agriculture and Natural
Resources, Meeting with Rice Mill Committee,
respectively at BPI

Meeting on procedure and policy of the survey,
preparation for survey

Survey of rice milling factories and warehouses
in 3t. Rosa, Laguna Province and other places

Survey on siloes and rice milling factories at
San Jose, Nueva Ecija Province, Visit Central
Luzon State University in Munoz

Survey of rice milling factories and warehocuses
at Fasig 1n Rizal Province

Survey on rice milling factories and steampowered
drying machines at Pulilan in Bulacan State.

Visit a factory manufacturing Cono-type rice
milling machine in the same state

Visit Puraza Polishing Plant where imported
rice is repolished under government supervision

Visit IRRI at L.os Banos, Laguna State
Leave Los Banos. Arrive in Manila
Conference at RICOB

Survey of loading and unloading work at the

port, warehouses and retail stores in Manila

Conference at ACA, Visit the Bureau of Statistics
and the Statistic Center at Phihippine University

Sorting and filing of data collected, and the result
of the survey

Meeting with the Rice Mill Committee at BPI
Explain the result of the survey to Under-

Secretary Umali
Leave Manila and arrive in" Tokyo
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- ‘ II Conclusion ’ : -

_(1) ‘ In the Philippines at present, only 30% of the total rice fields are irrigated.
It has been acknowledged that irrigated areas should be expanded as t“ar as possible as the most
relevant and effective means of helping to incr.ease the f;)od production of the country, As an
effective measure to expand irrigated areas rice production centeré have been planned,
According to said plan, rice production centers are to be set up in chosen areas within
the Philippines as a model. in which irrigation farming is promoted by the effort of native
farmers, to help extend the method all over the country. This is the objective of the
plan.

The present survey examined the basic frame of the plan as well as technical

feasibility of the centers in proposed areas, prior to setting up the rice production centers.

(2) It should be noted, however, that all the items in the present report cannot

be applied intact to other parts of the Philippines, The report presents only production
center plans based on natural, social and economic conditions of Mindro, and Leyte Islands a
and other represented areas respectively. The plan covers only a small porticn of the
vast land of the Republic. The project, after it as such is warranted, would be followed by
similar projects for other parts of the country, which are planned and implemented in the

due course of time.

(3) The following is the result of the survey on 3 areas proposed as rice production
centers.
Area Area Purpose Cost Major
Project to be for {U.S. Million $) Facility
covered Irrigation Stage 1. Stage 2, Total
1. Naujan 1, 200ha 1, 080ha Supple- 2.15 1.41 3.56 Pumping
mentary ! Station
wirrigation
2. San Miguel Alangalang Reclamation Diversion Dam
1, 100ha 712ha 1.33 0. 85 2.18
3. Titay Valley: Further study 18 required for water resource discharge.

Note: As for demacation of stages 1 & 2, explanation is given (4) in
the following. .

Titay Valley, in spite of its location favorable to agriculture, we were-
compelled to withhold the actual working out of a plan due to 1nsufficient water resource

discharge which is a decisive factor, as explained later. The Naujan District 15 utilized

- 15 - N



as lov;vlan;i pa&dy fields, it was presumed, therefore, thatits develbpment would bé
easier and its effect éreater. San Miguel Alangalang District is a dry field area, its

" geographical conditions render its development difficult as well.  On account of these
conditions which are’‘elaborated 1n ‘the attached p\aper, it is recommended to take up the

Naujan District as the initial plan in implei‘nentation.

{4} Following are recommendations for the rice production center project as a whole.

{a} - In settingvup a rice production center, the construction work should be divided
into 2 stages. <

Under the plan, the entire work planned is divided into two and carried out

respectively in Stages 1 & 2. In the first stage, the basic part of the system such as intake
facilities and main’canals are to be completed, while Lateral canals and others are to remain
unlined, also field readjustment and farm road construction are not covered at the stage 1
level. These parts are to be completed in stage 2. Such a procedure is taken to obtain the
advantage of 1rrigation at the minimum cost. It 1s judged more practical to enter the

second stage after stable farming takes root through the above procedure,

(b} The content and objective of the project should be understood thoroughly by each
and every farmer concerned with the rice production center.

Contact with the farmers of the project districts and confirmation of the above
principle were not sufficient in the present survey, due to limited time and schedule.

Tor successful implementation of such a project, however, special consideration should he
given to this point. Orientation and extension of the objective should be known to the people
at least before the plans are put into action.

(c) Effective organizations for carrying out these plans, operation and maintenance
of the facilities should be established.

These facilities constructed as a measure for increased food production are
semi-permanent construction involving a sizable inv estment and special techniques.

The operation and maintenance are,; therefore, to be conducted in such a way
that 1ts function in utilized fully.  The benefit of the facilities is to reach all the farmers.
For these purposes, farmers receiving their benehis should be organized to fulfill the
following functions.

{1) OCperation and maintenance of the irrigation system.

(2} Guidance and extension service for further improvement of farming.

(3} Supply of farming materials and financial aid.

. () Storing and selling of the products.

"~ 7 In sufficient basic information, indispensable for the project planning, not only
causes much waste in time but endangers the planmng itself, In working out-the present
project planning, available data was extremely lhmited. Consequently, only the basic

* frame of the project was formulated, the plan remained at the basic [ramework level,

...](&3-



leaving accurate and detailed content unfilled. This will, iﬁturn, affect econo_rhic\al
as well as efficient implementation of the construction. - During the detail design stage,

the. foilowing information is vital,

(1)  Accurate topographical map (1/35,000 scale: 0.5 to 1.0 meter interval
between contour lines) A

(2) Rivers io be used as water resources, river bed slope, cross-section,
discharge, and river-bed condition at the intake of the rivers.

(3) Survey of foundation soil of structures.

{4)  Soil {surface) survey for land readjustment.

(5) Research for grouping, exchange and consolidation of farmland.

(5) After the construction of rice production centers, care should be exercised

in the education of farmers and the extension service as follow-up measures to increase
rice production steadily.  The present project gives special consideration to the
integrated procedure of production, storing and selling of rice. As already mentioned,
effective management and operation as well as improved farming should accompany the
construction of facilities as indispensable requirements. In this respect. dispatching
of agricultural experts from Japan as well as the members of Japan Youth Overseas
Cooperation Units can be considered.

(6) The present project is planned as that of a rice production center and the
effect is not limited only to economy but rather the extention of increased rice production
should be evaluated higher and more efforts should be made in that direction. However,
such a project should be carried out economically, In view of this, tentative economic
analysis was given for respective districts, The result of the analysis of both districts
proved the plans to be economically feasible.

() In regard to rice milling, replacement of the conventional Kiskisan-type mill
by the Japanese rubber roller rice mill would lessen broken rice, consequently results
in a higher recovery of total rice milled. Durability of rubber rollers, however, should
be examined further.

Cono-type mills, are able to process rice without serious defects, provided the
quality of milled rice is remains the same as that presently allowed in the Philippines.

In storing. grain protectants are used for prevention of insect pests. In the
future, how ever, use of fumigants should be studied, The drying of paddies during rainy
Season poses a serious problem and this should be solved by use of a thermal dryer.

(8) On the basis of the above conditions, detailed design of the plan should be worked
out, following the second stage survey. In designing, this task should be carried out during

the dry season.
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Fig., A-1

Regional Rice Production
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o L . O - A - Naujan'( Oriental Mindro } .©

A, 1, ngeral Description of the Project area |
A, 1. 1. Location ) _ [ )

The area is a stretch of land with an area of 1, 200 ha, situated between
the Municipality of Calapan and the Municipality of Naujan in the northeastern part of-
Mindro Island, along the southeastern side of the Calapan-Pinamalayan National
Highway. The District is a distance of 15-20 km. from Calapan on the National
Highway. -

The district was selected and demarcated within the region covering 2, 850 ha,

proposed at the initial stage, on the basis of the following advantages,

(1) As the disirict 15 along the National Highway, demonstration effect would be
higher.

(2) Better access to water resources (River).

(3) Relatively less danger of flood damage,

A. L. 2. 'Topography

The district is an alluvial plain on the gentle northward slope between the
Magasawang Tubig River in the east and the Pulang-Tubig River in the west respectively
running north. Land surface is generally smoothe, ’
A. 1. 3., Soil

The soil of the district is recent alluvial deposits, which, according to the
Soil Map issued by the Bureau of Soils, is sub-divided into 4 categories by respective
land surface soil : Sandy loam, loam, silt loam, and clay loam.

A Soil erogs-section survey disclosed the presence of sand or sandy loam
at the lower layers.  This plays a vital role in the behaviour of the underground water.
In terms of percolation of water presumed from the above soit cross-section as well as
of land use, the land can be divided into two as in the following, sandy and loam along the
Magasawang-Tubig Silt loam and clay loam in the west,

{a) San Manuel Sandy Loam and San Manuel Loam,

Due to sand that consists of the lower layer, the lanf has good internal drainage.
The low land paddy field to be developed, however, needs a larger water requirement due.
to the same factor. The land is presently used as cocoanut gardens, pasture, and an upland
paddy field, The low land paddy feld is limited to a small portion of land at a hollow.

As San Manuel sandy loam has a very thin sandy loam surface layer, care should
.be taken for land readjustment, After reclamation, additional quantities of fertilizer or

its division should be considered.

for
A

* z .
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(b} San Manuel Silt loam and San Manuel clay loam
High groundwater level of the land gives an advantage to the land in irrigation.
forming a prospective low land paddyfield. Internal drainage is poor at present due to an
abundant supply of underground water, o
As the lower layer consists of sandy soil, however, the land would be improved_
relatively easily by establishing and repairing drain canals.
- - It should be added that the soil of the land is fertile.

[

A’ 1. 4. Climate S )
1.4.1. Precipitation ’ - '
(a) " Data Used: .|
Reports of the National Calapan Meteorological Observatory for the last 10 years,
from 1957 to 1966 were used. Calapan is about 10 km, northwest from the benefit receiving

district. The observatory there is the one nearest to the district as well as the one which
is reliable,
(b) Annual Precipitation
For the last 10 years, from 1957 - 1966, average annual precipitation 15 1, 981 mm. ,
the maximum is 2, 511 mm., of 1958 and the minimum is 1, 355 mm. of 1963 (see the table
A-1. 4-a). Maximum annual precipitation on the basis of 10 year probability is 2, 109 mm.,
while the maximum on the basis of 100 year probability is 2, 255 mm,
(r) Maximum Daily Precipitation
For 10 years from 1957 to 1966, the maximum daily precipitation is 178. 0 mm.,
while the minimum is 54.8 mm.  The Maximum daily precipitation based on 10 year
probability is 191, 5 mm, while that based on 100 year probabilhity 15 290, 4 mm.
(d) . Precipitation Analysis
‘Relative proportions of wet and dry seasons are different every year,
On the average, however, precipitation decreases during the 3 months from February to
April (See the table A-1,4-b).
If we set monthly precipitation of 2. 4 inch (about 60 mm’) as criterion to
.demarcate the two seasons, only the month of March falls 1n the dry season in its strict
sense. = Therefore, climate classification generally used 1n the Philippines is the second
type of the climate of which dry season is for form one to three months -
Even in rainj.( season, however, consecutive dry days of which daily
precipitat’ion belew 5 mm, 1s regarded non effectual cover a sizable portion of the

season, as in table A-1. 4-b, - . . . .
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Fig. A-1.3-2a . )
SOIL MAP
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Table A-1, 4-a Yearly Precipitation and Maximumi Daily Precipitation -~

Year. . Yearly N . . Maximum Daily Prgc?pitation:-
Precipitatipn T . Precipitation - Dg@e

1957 . . 1, 509 mm ~ 164,6 mm 1- 1,
58 2,511 | ; 118.9 . - . 10-21_.
59 1,800 73.9 9-27
60 2, 265 169. 7 S 1-1
61 1,950 , 147,3 ' 5-14
62 1,970 1275 g5
63 1,355 \ 54.8 8-13 i
64 2, 450 178.0 11-27
65 1, 965 112, 0 5-20
66 2,022 97.5 5-17

Average 1,981

Recorded by the National Clapan Observatory

Table A-1 4-b Monthly Precipitation and Constructive Dry Days

Monthly Precipitation Consecutive Dry Days
Month Average Maximum Minirnum Average Minimum
1 128, 2 mm 240. 1 mm 73.3 mm 12 days 19 days

2 76,4 mm  196.7 mm 17,6 mm 19 45
3 57.7 mm 122, 5 mm 0 24 53
4 82, 0 mm 160,5 mm 21,1 mm 16 30
5 191.3 mm  467,6 mm 47,1 mm 13 29
6 153.9 mm  345.4 mm 24,1 mm 12 29
7 193.0 mm 289, 7 mm 22,0 mm 10 21
8 23%3. 2Zmm  335.3 mm 25, 5 mm 13 26
9 198, 4 mm  484.6 mm 61.6 mm 14 21
10 226,4mm  556,3 mm 105. 9 mm 8 12
1 267.2mm 915, 1 mm $8.2mm 11 18

- b
™o

168.3 mm  417.8 mm 57.3mm 13 20

LR

Recorded by the National Observatory at Calapan (1957-1966)

Note: Daily precipitation below the level of 5 mm is considered ineffective

precipifation in calculation.
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1, 4, 2, Temperature and Humidity

Meteorological observation data in Calapan recorded 28.3 C in May as the maximum
monthly average temperature, and 25,3 C in January as minimum, The yearly variance is
as small as 3 C. Monthly average of daily variance is 6,7 C - 8, 8 C. Variance between August,

the maximum month, and December, the minimum ronth, is very small.

The monthly average of relative humidity is 77% - 84% and drops somewhat during
the dry seaso:n. Seasonal variance is very small,

Therefore, paddy cultivation is possible throughout the year, As the meteorological
factors to be ansidered in cropping determination, precipitation which was explained in the

above and tropical cyclons are more significant than temperature and humidity.

1. 4, 3, Tropical Cyclon

The Philippine Weather Bureau Scientific Papers were studied for data on the
tropical cyclon season for the last 4 years (1961 - 1964). Among the tropical cyclons
approached the Philippines, those which swept near or through Calapan are concentrated in
the month of November and September as in the following,

Therefore, cropping season for paddy should he selected in such a way that the
paddy would not ear in the Typhoon Season, Astyphoonsoften bring heavy rain the low

land is likely to get inundated, the paddier should be grown up encugh by the reason to receive

damage by inundation.

Table A-1, 4-C Frequency of Tropical Cyclon Approached Calapan

Typhoons which Jan, Feb. Mar. Apr, May, Jun, July Aug. Sept. Oct. Nov. Dec.
Swept, within

200 miles of  —=e——m———————— 1 2 2 2 3 3 6 3
Calapan

Typhoons which

Swept, within ——-— ——— — 1 1 1 1 3 - 2 1
100 miles of

Calapan

{(Philippine Weather Bureau Scientific Papers, Typhoons of 1963 - 1964)

A. 1. 5. Hydrology {Water Resources)
1. 5. 1. Water resources (river) and the Data Used.

The district 15 demarcated by the Magasawang Tubing River at tae nurtn western
end and by the Pang:aalz_iap River at tae soutneastern end.  Therefore, one of the two rivers
shouud be selected as a water resource.

The Pangalaan River is derived from the upper Magasawantubing, making

the dividing point a flood plain.  After every fluvod, the proportional amcunt of the two
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rivers cnanges. As the divident ratic changes estimation of maxzmum flood
discharge as well as minimum discharge of the two rivers is d1£f1cu].t Consequently,
selecticn of a river as water resource 15 difficult. Cn the basis of avauable data g.ven
in the following, however, the Pangalaan River was selected as the main source of
irrigaticn,  The pumping statien is abcut 300 m. above tne point wnere the Calapan-
Pinamalayan Nationai Highway crossess over the Pangalaan R1ver )
Discharge survey of the Pangalaan River 1s being conducted at tae powmnt 5 km.
above the stream from the bridge by the Miniétry of Public Works, We could use daia for
8 years during 1854 ~ 1961 collected by the Ministry. No m3jor jointing point nor dividing
point was observed hetween the survey point 1n the above and pumping station po:nt planned,
Discharge at survey point s, tnerefore, equai to tnat of pump:ng point to some extent,
On the other hand the discharge survey of the Magasawang ‘Tub.ng, whicn 1s the
main stream. has been conducted at the spot about 7 km. down tae siream from tne diving

po.nt.  We could use the data for 5 years ircm 1957 - 1951,

1. 5, 2, Rivershed

The Magasawang Tubing River, the main stream, the totat iengtn is 50 km, or.g.na-
tung from the backbone mountains of the island and running into the C alapan Bay, is a big river
in Mindro Island. The upper valiey of the river up to point where the Pangalaan separates
is mostly forest area, whtle 1n the lower basin coconut gardens, uncultivated land, and lowland

paddy field are found. The total river shed inclusive of the Pangalaan River is about 430 km2

River Gradient is 1/17 in mountainous area at the upper stream, 1/75 at the
transitionary point from the mountainous area to the plain, and about 1/210 in the plain,
Therefore, the stream itself is quite rapid. Little has been done for river improvement
of the valley so far. ‘Therefore, in the plain, flood damage occurs once or twice every yedr,
during the typhoon season. The flood cause vast flood plan at the dividing poini of the
Magasawang Tubing River and the Pangalaan River, bringing a heavy deposit, After every
flood, the divident ratio of flow of the Magasawang Tubing River and The Pangalaan River

changes. Thus the two rivers are unstable.

1. 5. 3. Flood Discharge and Minimum Discharge,
{2} Pangalhian River
The Maximum Discharge,
The Maximum value on the 8 year record from 1954 to 1961 is 498.5 m3 {sec. of
1954 and 1955, (See Table A-1,5-3) ‘
The Minimum Discharge,
Yearly variation of the mimmum discharge for 8 years from 1954 to 1961 15 as

in the table A-1.5-a, the minimum on which is 4,90 m3 sec, of 1959
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(b} The Magasawang Tubig River ‘ !
'I“he maximum éischarge during the 5 years fxlom 1857 to 1961 is 82>9.4 m/sec.
(See Table A-1.5-a) h
"The Minimum Discharge 7 _
Yearly variation of the minimum discharge for the 5 years from 1957 tol961 is
as in the ;lL-l. 5-a, The minimum during theNperiod is 0.36 m/sec. The

minimum discharge is reached during May to June, but this does not coincide
with that of the‘Pangalaan River,

'

.

Table A-1.5-a Yearly Maximum and Minimum Discharge

Maximum Discharge Minimum Discharge

River + Year Discharge Date - Discharge Date
Pangalaan - 1954 496,50 ™ /sec 5,50 ™ /sec

55 496, 50 15.20

56 460,00 21,00

57 265,00 1-1 5.00 6-22

58 460, 00 10-22 5,00 7-13

59 460,00 11-17 4,90 7-6

60 460,00 10-17 8,50 4-16

61 244,00 12-7 5, 80 4-29
Magasang 3
Tubing 1957 829.00 fsec 1-8 p.35 ™ /sec 6-22 -27

58 192,00 6-3 0.176 5-20 -24

59 179,00 11-30 0.76 5-4

60 533,00, 10-8 1,52 6-9

61 370,00 8-23 1.31 5-4

mslsec . m° {sec

Pang + Mag 57 1,075.00 1-8 5.36 6-22 -27

58 538, 80 10-22 7.36 5-21 -24

59 521,00 11-17 9.66 5-4

60 640, 00 10-8 11,28 4-16

61 ‘484, 00 8-23 9,34 4-29

1. 5, 4, Determination of the Main Source of Irrigation,

The Pangalaan River was determined as the main source of irrigation due to

the following reasons. -

1. The smallest annuzal minimum discharge of the river for 8 years from 1954

to 1961, is 490 m3 As for probability calcuration, 4.6 m3 {sec on the basis of 10 year
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probability, and about 5.2 ml.sec on the basis of 5 year probahility. From these ngures,

EE

R L

we could expect the I‘IVEI' to support the 1rr1gat1on system ol‘ the dlstrlct

2. " " The Dlstance from the Tiver to the d1str1ct is as short as that from the other

v
' .o "
. . f - TN 1. P

river to the district.

a

3, The rtver provides a mte su1table for a pumplng statlon.

" Note: In the interim report, the Magasawang-Tub1g River was recommended
as the main s-ource. The river was, however, found later by ‘careful exammatmn of ~
discharge data to have smaller minimum discharge which is 1nsuff1c1ent to 1rr1gate the
area of the proposed district. (See 1. 5. 3 (b)) Due to the above reason, the Pangaalang

Rwer was selected,

A, 1. 6. General Description of Agriculture Practised at Present

1. 6. 1, Land Utilization and Cropping Pattern )

Most of the land of the district is plain and used as lowlanct rice fields while
the portion along the Magasawang-Tubig is elevated 1n the form of natural levee, with
sandy soil that provides good drainage, is uded as upland ricefield and coconut gardens,
Exploiting the abundant supply of underground water, double cropping began on the lowland
from around 1959 or 1960. At present, Palagad planting 15 exercised over a considerable
area of land,

As for cropping pattern in the upland field, upland rice cultivation ig the
most dominant, The core of farming 1n the district is, thus, rice cultivation. The land

utilization rate of the district is high, leaving only 10% of its arable land lying idle,

1, 6. 2, Rice Productivity

The result of a y1eld survey in the district shows high yield for Palagad crop
as shown in the next table. The nature of the survey subjects, which are the field Df‘l.ipper
strata farmers, on top of that, with irrigation facility, seems to account for the high yield.
The result of the survey, therefore, imphes that with an irrigation system high rice yield
can be obtained by application of fertilizer and better means of cultivation. Some wealthy
farmers have introduced advanced agricultural means and techmques such as agricultural
machines, new improved varieties of crop, fertilizer and agricultural chemicals, while
the bulk of the farmers are still adherent to conventional method of agriculture. Straight
row planting of paddies has not even been practised widely. The average yield for the last
3 years (1964 - 1968) of Southern Tagalog, Rejion which is part of the district by the
Department of Agricultural Natural Resource statistics is 30 cav/ha. (1.34 ton/ha. ) for
lowland Ist crop, 32 cav/ha. (1,44 tonfha.) for 2nd crop, and 16 cav/ha. 0. 70 ton/ha )
for upland paddies. These figures are more or less the same or somewhat lower than the

national average for the same flgures except the case of lowland 2nd crop, of whlch the

average yield in the district is higher than the national average.
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1, 6. 3. Land Tenure . i
Land tenure in the Mummpahtles of Calapan and NauJan in wh1ch the project dlstrlet

is located was studied in terms of a breakdown of total households by land holding patterns,
The result is as follo;vs, tenant accounts for 57%, full owner and part ownerﬁ farmers account
for 33% and 10% respectit;ely Compared to the national figures for the tenant 40%, 45% for
full owner, 14% for part owner, the chstmet shows hxgher a proportion of tena.nt farmers,

As for farmland area proportmn. the area of farmland cultivated by tenant farmers
is as high as 42%, whxle the nat:onal figure is 26% for the same item. Landloard tenant
contracts are dommant praetxsed on the share of produce basis. A few tenants are paid in

cash or fixed amount of produce. Share of produce presently practised is 50% - 50% or 70%

-~ 30%.
Table A-1.6-a The result of Lowland Rice Yield Survey
Sampled Wt.of Wt.of Paddy
Variety N P05t K20 Spacing Area  Paddy Straw Stix:-oaw Yield

Ratio
kg/ha kg/ha  kg/ha hills/m m gr. gr. %, ton/ha cav/ha
1IR-8. 91 19 19 16,0 3.75 2,958 3,897 T4 7. 96 180.9
BPL-76-1 58 13 13 12,2 ., 3.M 1,608 1,914 84 4,34 98.6
Cc-18 51 6 6 12,3 3. 65 1,421 2,00: 71 3.89 88.4
Peta 19 0 0 12.6 3360 1,675 1,971 85 4.68 106, 4
Peta 1] 0 0 12,6 3.58 1,242 1,656 75 3.46 78.6
Tapukoy 0 0 0 3. 00 820 976 84 2,73 62,0

i)  Weight of straw was presumed from ratio of paddy to straw {sampling survey for 3 hills

ii) Varieties other than Tapukoy are cultivated on irrigated lowland field.

1. 6. 4. Farming Scale

The Size of Land Cultivatéd, per farming household in the district is larger with
the per household farmland of 4, 3 ha. and cultivated land of 3.6 ha., compared to the
national average which is 3.6 ha. for farmland and 2.5 ha, for cultivated land. A breakdown
of total farm land by strata shows a concentration of farmers on somewhat between 1.0

ha, - 10 ha.  While a very few farm land smaller than 1.0 ha.

'
1

The average area of land cultivated for each category of land holding is 5.6 ha. for
full owne‘r'snip. 5.2 ha for part ownership, and 3.2 ha, for tenant farmer,
1, 6, 5 Productlon Cost of Rice

Ammal labor (Caravao) is the main means of rice productmn in the reglon, w1th

the exceptmn of some advanced farmers, farmers dont buy fertxhzer. on insect control.
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Fig. A-1.6-a
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The Cc;st of rice production for an average farmer in the region calculated on the
basis of data from the Bureau of Agricultural Economics, the Government of the Philippines, -
is 245 P (63 U.5. §) i:ez: ha. of upland rice, while that of lowland rice {nonirrigated) is estima-_
ted as 395 P {101 U.5.%) ..... {See Appendix E-11-a}: .

Required labbor input for upland rice cultivation is 50 man days and 14 days of cattle

labor, while for uopland rice 90 man days and about 30 days of cattle labor are required.

1. 6. 6. Market Condition

The project district is situated along the Calapan-Naujan National Highway, at
approxlmately the halfway point from either town,

Calapan where agricultural products are collected and distributed, farming
materials are procured, is about 20 km. further up the highway,

The village of Baranaga (Barrio) near the middle of the district a Little closer
to Naujan is the center for the procurement of food and daily necessities, the village is the
center of economic activities of the region, )

Calapan is the center of commodity distribution of the Oriental Mindro as well.
Its harbor, though small, provides easy access to Manila and other parts of the country,
(Regular ferry service is provided between Calapan and Batangus, the southern tip of Luzon

Island, twice a day).
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A. 2.  Pian

A, 2,1, Cutline
As mentioned in the "Present Condition of the Region" most of the paddy fields of
the district have no irrigation systems and depends mostly on natural precipitation.,  The
main purposes of the project are to increase yield per unit hectare and to enable double cropp-
ing by introduction of irrigation system so thi‘oughout the whole area.
The frame of the project is as follows,
(1) The plan proposed to cover 1,080 ha, of paddy fields by the irrigation facilities,
There is no geographical or topographical limitations on the selection of the acreage, range

and site, as the landform in this region is even. In this qase, therefore, the site of the

river and its flow are determinants,

(2) For the main source of 1irrigation, the Pangalaan river, which runs eastward
through the northern part of the area was selected. The reason for the selection is that
the river has a larger minimum flow compared with the other river in the district, the
Magasawang-Tubig. The acreageof 1,080 ha. was decided upon after considering the mini-
mum flow as well as the required amount of water for the district.

{3} In drawing water from the river, pumps are to be employed. In view of the
balance between the water level of the Pangalaan river, the main source, and the elevation
of th(; project district, a pump-up method is considered more feasible than drawing of water

by the gravity irrigation method from a remote point.

{4) For conveyance of water from the pumping peint to the district, pipe lines are
used for the main canals. In view of topographical conditions of the district, the main canal
is set up (along the) east side of the highway. In the light of the design of the main canal,

construction work operation and maintenance 1n the future, pipe lines are considered more
feasible than an open channel.

(5} The distribution network consists of the main canal, 7 laterals and 13 sub-
laterals. The network is laid out in such a way that water directly supplied by canals
reaches as far as about 20 ha. at the end of the field, while the rest of the tand is
irrigated by water overflown, plot to plot. By this system the canals do not reach every
field, but the area as a whole is 1rrigated. At the first stage of construction, lateral and
sub-laterals are not to be lined with concrete. The purpose of the first stage of tne
project is to obtain irrigation eifect at a construction cost as low as possible,

(6 The second stage of the project is composed of farmland readjustment,

(standard unit acreage is 1 ha.) and provisions for drainage as well as irrigation ditches
in each field, Consequently the irrigation and drainage system are to be completely separated.

In addition to this, a network of farmroads is to be added and all canals are to he lined with
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concrete.  This is for perfect utilization of land and water, The second stage requires
large investment, but is for the attainment of the most desirable pattern of irrigation in all

respects inclusive of water control as well as farm management, - .

(" - Construction of irrigation systems enables stabilized double-éropping. In this
Imstance for harvesting which falls during the rainy season, artificial ‘drying is required.’
Further, in view of rice selling at its optirmum period and quality improvement, facilities
for drying, threshing and the storing of rice should be constructed.

8 - Required construction cost in the first stage is estimated as approximately
& 2,’150, 000. An additional § 1, 410, 00Q is required for the second stage, pushing the total
cost to $ 3, 560, 000, . s

)] The farmiﬁg program, improved variety (BPI-76-1) is to be introduced along
with advanced production metheds such as fertilizer and agricultural chemicals. Double
cropping of rice is to be extended over the whole district. In addition, in the field of
agricultural labor, machines are to be introduced first in weeding to save human labor,
and it is planned to be used in harvesting and threshing 1n the future when land readjustment
is enforced.

{10} Yield per hectare, in view of the above farming program, the process of grad-
ual increase, rather than that of radical steps toward high yield is the aim. For about §
years after the completion of stage 1 construction (phase 1), the goal for total paddy yield
for a year is to be around 4.0 t (90 c'a:.r.) per ha,  After this period, the goal would be in-
creased to 7.5 t (170 cav.) per hectare. ‘

(11) - To help the implementation of new jrrigation farming, the establishment of an
extension service center (experiment and demonstration farm) is advised. To facilitate
this plan, the dispatchment of agricultural experts for guidance and assistance for a given

period would be effective.

A, 2, 2. Major Civil Works
2. 2. 1. Irrigation Facilities
{a} Water Requirement

Evapo-Transpiration

According to data on evapo-iranspiration measurement of lowland rice in the
Philippines for 1963 - 1965 by the International Rice Research Institute which ‘was avai-
lable, the figures of maximum daily evapo-transpiration, except a record maximum of 106 .
mm/day, are all below 8 mm/day. The monthly average caleulated, utilizing a correlation
formula among evapo-transpiration, temperature anf relative humidity with temperature
substituted by that of Calapan, and figures below 5 mm/day were obtained. The average
temperature and relative humidity in Los Banos where IRRI is, and Calapan are most or less

the same,. evapo-transpiration at its peak is decided as 8 mm/day... .. ..
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- Percolation

- . % Percolation measurement conducted on'San Manuel sandy loam showed 25 mm/day

as the stablefigure, while water level outside the wooden frame showed percolation as much

as 50, mm /day. -Water level within.the frame seems to have undergone greater change than -

in plot condition in the lowland paddy fields, in actual lowland paddy field condition, the soil

will become saturated and percolation would be smaller.

After consideration of the above figures, crossections of the two categories of

soil formation were smdi.ed.? for comparision showing the following figures for estimated

percolation. :

San Manuel Sandy Loam, Loam

Water Requirement in Depth
On the basis of evapo-transp_iration and percolation, water requirement in depth

was determined as follows.

San Manuel Sandy Loam, Loam
3ilt Loam

San Manuel Clay Loam,

Wooden frame

L3_o _d!_—'IOOcm—-—

SanManuel Clay Loam. Silt Loam

23 mm/day

20 mm /day
15 mm/day

28 mm/day &

it

30 mm/day
25 mm/day

Data on Actual Percolation Example

Wooden framé

7 N\

| 357 i

Date o1 Waterlevel Change{mm) Precipitation Percolation Percolation

Measurement Within Frame (A) = OQutside I?r.rlig:‘l) (A+B)(=n$m) -m/day

_Apr, 21-22 15 28 -47 g2 62

22-24 83 - _-10 73 37

‘24-25 35 58 -2 33 33
‘25-26 26 52 -2 24 C2a
2621 - o k ‘ -
27-28 - 32 55 -7 25 25
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(b} Pumping Capacity
Maximum pumping capacity des:gned for the Pangalaan river is 4, 52 m!sec.

Pumping capacity was calculated on the basis of the following formula.

.

ds; water requirement in depth in sandy loam, loam = 30 mm [day
‘ag, Area of sandy loam, loam 146 ha, -
dg; water requirement in depth in clay loam, silt loam 25 mm/day
ac : Area of clay loam and silt loam ............ 934 ha
r; water ratio loss 0,15
Hours the pumps is to be in operation daily : 20
Water requirement in depth classified by so1l types is accounted for in (a)
The maximum pumping capacity thus planned is somewhat smaller than the
minimum water flow on a 10 year probability basis of the Pangalaan River. Therelore,

under the normal conditions, stabilized pumping eapacity can be presumed.

(c) Pumping Station
Outline of the pumping station facilities is as follows.
Intake sluice Width 2m., height 1.5 m. 4 units made of steel
sand trap Width 10m. length 20 m. in depth, 1n reinforced concrete
Pumping Station Pu‘mping capacity @ max 4, 523 m/mm
building lénx 13rn light steel frame, roof covered with slate

m -,
Suction peol 5% 12n%iepth 9m. made of reinforced concrete

Pump 4 units (same type and capacity)

Type Vertical mixed flow type

Head Actual head 8,0 m. total head 9,5 m.
Pumping Capacity 1, 13m3lsec {per unit)

Delivary diameter 700 m/m.

Engine 4 units (same type and capacity)

220 PS diesel engine

Outline of structure 1s in the chart A-2. 2-a,
Location of Intake Sluice
On the right bank about 300 m. up the stream of the Pangalaan River from the
National Highway bridge.
Number of Pumps to be installed
Fewer units of pumps means less cost. Considering the followmg, however,
4 umts of pumps of the same type and capacity were to be installed,
(1) Effective operation is feasible even when irrigation requirements are srnall.
This leads to effective supplementary irrigation during the rainy season.
(2) It means a smaller unirrigated area when a pump is damaged.

(3) Iilterchangeable parts of pumps facilitates easier operation and maintenance.
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Flood Control .
H.W.L Around the pumping station along the Pangalaan River is estimated to be about

1 m, above the ground surface. " Therefore, in order to avoid water damage to engines

during a flood, the engine base should be about 1 m. above the present H. W, L.

{d) Irrigation Canals
A locations of irrigation canals are as in the chart A-2, 2-b. The length of

canals, and standard cross section, are in charts A-2, 2-b,
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Irrigation canal network layout
The irrigation network was lald out under.the following condmons.

{1} Irrlgatmn canals and Drainage are to be separated completely

L o~
™

(2) In view of farmland readjustment and construction of lateral 1rr1gatlon canal -
in the future, minimum network required for "plot to plot irrigation" is planned at this
atage, ) o

Structure of Main Canals

To control damage by farm animals, to lessen water waste, and for the convenience of
opei-ation and maintenance, pipeline canal is planned, -

A too big diameter pipe is not practical. Therefore, 2 sets of pipes with equal disc

harge are te be used. For easy installation and low cost, corrugated pipes are to be used.

Table A-2, 2-a  Length and Standard Crossection of Main Canal

Area under Area under

Section its direct Length Diséharge Hydranlie Structure D
its supply supply Gradient
ha - ha m m?3/sec .- mm
o iTBRY 1,080 30 1,400 4.52  1/3,500 ;:’;“g;ted 2,250
@ -~ 2 775 "800 3.28 "‘ " 2, 090
-- (a3 720 1, 150 3.06 " W 1,900

@ .- @ 580 1, 000 2.49 ' " T 1. 800

da3 -- 63 489 1,050 2.12 n " 1, 500

Sum 30 5,400
E
m
. 5.0 , ‘g
I ] g
I,

Standa'r-d Crossection of Main Canal -

- 51 -



. Table A-2, 2-b Length & Standard Crossection ot Lateral

Name . Area!ha) - Area (ha) .Length Discharge . Canal

’ Under its Under its m3/sec  Gradient ‘Cross Cross

Supply Direct ) Section _Section
: Supply 1st Stage 2nd Stage

L-1 274 274 6,600
@"® 274 ) 140 1,12 1/1000 I 3
1a-~i5 202 750 0.83 " " :
@p4Gc - 84 860 0. 35~ " I 2
1-4 37 37 700 0.15 " X 1
1-B '35 35 700 0.14 " " "
1-C 56 56 850 0. 23 " X 2
1-D 62 . 62 1,300 0.25 " " .

- 1-E 34 34 350 0.14 . " I 1
1-F 50 50 900 0. 21 " i 2
L-2 55 55 1,100 0. 22 1/1000 I 2
L-3 140 140 1,650 0.57 " I 3
L-4 g1 91 1, 400 0.37 " II 2
L-5 68 68 1, 100 0. 24 " " "
L-6 408 4v8 g, 250
6>  4vs 540 1.77 1/500 I 3
385 360 1.88 " " "
@6 285 140 1.25 " " "
636 267 470 1.16 " " "
236 270 1.01 " " "
6e-6t 175 43 670 10,71 1/1000 " "
6-A 23 23 650 0.11 " I 1
6~-B 100 100 1, 600 0. 41 " o 2
6-C 18 18 500 0. 09 " I 1
6-D 31 31 650 0.15 " " n
6-E 61 61 800 0.30 " I 2
6-F 59 59 900 0. 24 " " "
6-G 73 73 1, 600 0. 30 " " i
L7 13 13 800 0. 07 1/1000 I 1
Total 1,048 21,900 o
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Standard Crossection of Lateral
(1st Stage)

Cross- B b D d m
ection
m m m m
I 1.80 0.40 0.60 0.40 1.0 -
il 2,20 0.60 0.80 0.60 1.0
11 3.80 0.80 1.00 0.80 1.5
2.0" B 3.5™ |

Concrete bloe
lining
L=0.m

Standard Crossection of Lateral
(2nd Stage)

Cégtgisosn— B b b d m
m m m m

1 1.60 0.30 0,50 0,30 1.0

o 2,20 0.50 0.70 0.50 1.0

@ | c 3.80 0,70 ‘1.00° 0.70 1.5

- 53 -



Laterals _

In the first stage. canals supplying irrigation water to the lowland paddy fields are not to
be lined. In the second stage, the canals are to be lined with concrete blocks, The
top of either banking along lateral canals is widened to have a 3.5 m.- width and is to be

used for maintenance work of the canals and agricultural purposes. .

Accessory Facilities

Water diversion devices are planned on 14 sites. The method for water diversion, a
human operated gate or valve is to be used. To facilitate cultivation and maintenance

of canals, a pipe culvert for road is to be laid across laterals every 200m. The width of the

road is to be 3.5 m.

2, 2, 2 Drainage Facilities

Creeks conventionally used in the district aré to be used as the main drainage
Canals, to which drainage lateralls are connected to form a drainage network.

Crossection and the s treamlining of conventional creeks are to be improved
for better drainage capacity. A network of drainage canals is shown in chart A-2. 2-c¢
and a standard cross section of the drainage canal is in table A-2. 2-C,

In this district, drainage within the district is managed by existing creeks.
Therefore, construction of drainage facilities is to be conducted in the second stage.

2. 2. 3  Farm Road

The top of the banking of irrigation canal is utilized for roads that will lead
to the national and municipal highways. In addition, a communication road of 3 km, in total
length is planned to combine major canal roads. The width of the proposed road is 3.5 m.
and road is 1o be completed during the first stage.

2. 2. 4 Land preparation for paddy field

About 200 ha. of land 15 presently used as upland fields, and grass land is to
be leveled and provided with borders and used as paddy field.
2, 2, 5 Land Readjustment

Considering the future firming plan, landholding pattern, the size of cultiva-
tion by the farmers of the district, efficiency of mechanized agricultural labor, geographical
conditions, water use conditions including irrigation and drainage operation, and process of
land development, the layout and structure of the standard farm lot (200 m, x 50 m.) and

standard parcel (200 m x 400 m.), fecder road, farm road, lateral and sub-lateral canals

and drainage canals are planned as shown in chart A-2, 2-d.
The plan is staﬁdard and its uniform application is of course not expected.
Division and exchange of land is required in implementing land readjustment
as planned. However, this-is a'very difficult task. It should be noted also that implemen-
tation of the plan thinking only for the future benefit without giving due regard to the present
condition is too far sighted an investment and would bring loss. Consequently overall land

readjustment is to be carried out in the second stage.
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be produced,

N

s miste e et oy

About 900 ha. of land presently are used as lowland paddynelds, though the land

which J.S the 1mmedlate purpose.

Rice Center

is not 1deal in terrns of land- plottmg. .area and bordermg.

it can be used in 1rr1gat10n i‘armmg.

In view of d1fflcu1t1es concermng dwmmn a.nd exchange of
land, the land is to be kept as such as in the Hirst stage. . ’

-
= ¥
)

The Construction of irrigation systems enables stablhzed double croppmg.

However, it is impossible to set the harvestmg of both during dry season. Increased

rice production, h1gh temperature and hum1d1ty of the region necessitates qumk drymg of the
paddy, otherwise the paddy wnll be detemorated or degraded.

L
LI 4
- "

Moreover. .in view of the sellmg of rice at its optimum permd as.well as

improvement of its quality, facilities for drying, threshing and stormg of the paddy are;

£
“

The size of the facilities should be commensurate with the amount of rice to

production plan explained in 2.3 concermng the farmmg plan.

facilities are as in table A-2,2 .4, A-2, 2-e.

facilities are to be built up. in line with productmn increase on the baSJ.s of the

The outline of planned

According to our caleculation, process charge for 1 cavan paddy is 1.6 P when

the interest rate for-facility construction is 5%, and is 1.8 P when the interest rate is 8%.

Table A-2,2-d Production quantities & Sales amount of Paddy

{Cavan)
phase 1 ist Crop 2nd Crop Total Remarks
Productions - (2,200 ton) (2,200 ton} (4, 400 ton)
49, 140 49, 140 98, 280
Consumptions 7, 080 7, 080 14, 160 Seed & Food
Sales quantity (1,850 ton) (1,850 ton)v (3, 700 ton) ’
42, 050 42, 060 84, 120 . .
phase 2 1st Crop 2nd Crop Total Remarks.
Productions (3,800 ton) (4,300 ton) (8, 100 ton)
- 86, 400 97, 200 183, GFJO
. Consumption =~ -7, 080 7, 080 14,160  Seed & Food .
Sales quantity (3, 500 ton) (4, 000 ton) {7, 500 ton) * -
- 179,320 90{ 120 169, 440
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A. 2. 3 Farmmg Program ‘ L ‘
2. 3. 1 Plan for Land Ut1hzat10n . : - T

FE N -

The total area of the land in the district, except a portion pl:anted\—with per-
_ manent crops, is to be utilized as lowland paddy fields with 1rr1gatmn systems, ;the area
includes 20 ha. of land presently used as pasture . As the productwny of the p;léture is
so low that it could be converted . into a paddy field without causing much 1nronven1ence to

the commumty

Table A-2, 3-a Land Use Plan {Area Under‘Cultivation)

. Kind of Field . At present ) ) Planned .
Lowland paddy field .. L1000 ha. (900 ha.) 1,080 ha. (1080 ha.) .
Upland figld 180 _ (160) 7
Grass kland ‘ 26 (20) 120
River side sandy land 129 )
Total - 1,200 (10380} i, 200 (1080)

Figure in parenthesis is the area actually planted.

Acreage under actual cultivation was calculated on_the estimation that 90%
of arable land is;~ actually c:ultivated, on the basis of the 1960 census result Jreport'ing on v
average of 10% of arable land is lying idle,

The planned acreage for lowland paddys field is 10% smaller than the present
acreage of arable land, allowing 10% for canals and roads.” A breakdown of proportional

ratio of the arable land by crops is projected on the basis of field work result;

2, 3, 2 Production Plan
{a) Cropping Pattern ,

Double cropping of lowland paddy is planned for the whole area under the

irrigation plan, Croppmg permds were decided after con51der1ng the following conditions

1. Earing of paddy should not fall in the month of November -which is typhoon -
Season, - :

2, Harvesting in the period during many rainy days shall be aveided as much as
possible., .. . . . - ’ S P
3. " Aradical change from cropping periods’ conventionally practised would :::aus'e% a

contingencies such as a concentration of insect and blight damages, therefore should be

aboided,
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The duration required for growth of different éropping periods:
1st cropping 120 - 150 days )
2nd cfopping- " 120 - 140 days )

Period of irrigation the following should be taken into consideration, For a certain
period of ‘time (5 years after the completion of construction work), ploughing should be started
as soon as the seeds in the nursery are sown, and be repeated once every other week 3 times
{the working method presently used can be followed.) for weed control. However, as pumps
are used for irrigation, for eeonommal operation of the machines, 1rr1gat1.on should be started
as soon as possible, that is, before transplantmg paddies.  For this reason, apphcatmn of
weedicide should be considered, though contmuous use of land by double cropping would prevent
weeds from thriving.

The terminating period of irrig ation, water is to be drawn back a little bit earlier,
during 25 - 30 days before havesting, This is to economize the operational cost of pumps. It

is most desirable, therefore, that irrigation is continued up to 2 - 3 weeks before harvesting.

Table A-2. 3-b Cropping Pattern

Nov. Dec. Jan, Feb. Mar, Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Planned
Present
(b} Cultural Method

Variety .. Varieties that give yield as high as 4-5 ton/ha, without large production cost,
recomended varieties such as BPI-76-1 etc, are selected to be used,

After achieving the yield goal of 4-5 ton ha. (90 - 101 cav /ha.) using these varieties,
high-yielding varieties such as IR-8 are to be introduced for attainment of a yield goal
of 6 ton/ha.. (136 cav/ha.) and over. Fertilizer. Considering the result of surves as
well as appendix, the following was desided. For San Manuel Sandy loam and San
Marnuel loam, however, additional amount of fertilizer or its application for a number

of times should be considered on account of sandy soil.
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Base Fertilizer . . N 35 kg, /ha, .
P05  20-30 . . -
K20 - 2030 .

Fertilizer for Head dressing N 25

Agricultural Chemical

Agricultural Chemicals.,,, In order to secure increased yield caused by fertilizer

application. insect and pest control become indispensable. Sufficient use of agricultural

chemicals are required to meet this end. :

Table A.2, 3-C Plan for Agricultural Chemical Use

Name of Chemical Amount Spread Insector Blight . Period of Application

BHC-r 2 kgtha Stem barer 20-30 days after transplanting
BHC-r 3 kg/ ha Stemn barer _ 50-60 days after transplanting
Sevin 2 kg/ha Leaf Hopper 7-10 days after transplanting

Farm Labors straight row planting and dense planting are exercised along with the
intrpduction of hand-operated weeders. The Buffalo plough, which is the most common
means of ploughing. is to be used for a certain period after construction, but in the
future mechanization in ploughing, le_veling. harvesting and threshing is to be used as

much as possible.

(c) Target Yield

As T have mentioned in relation to rice productivity. the result’of the yield
survey in the district shows clear possibility of achieving a yield over 4 ton/ha. by introduc-
tion of improved varieties as well as the application of fertilizer and agricultural chemicals.
The subjects of the survey were, however, without exception uppker strata farmers, And
before bringing the yield standard of the local farmers as a whole up to the level of 4 ton/ha.,
there are many difficult problems, such as supply of production material and financing of
capital, to be overcome, Co - L

Considering the above points, the yield goal with the use of nitrogen as much
as 60 kg, /ha. is 4 tonlhaf (90 cav/ha,) - as in phase 2. The above problems should be solved
within 5 years of the completion of the first stage of construction work. Duécing that period,
the yield about a half of the former 2 ton/ha, {45 cav/ha,) - phase 1 - is the aim. ~

Due to an insufficient number of dry days and bad weather:such as typhoéns dur-
ing the growing period. During regular season the yield is less than that of tl}e:Pala-gad
season is the goal. In short, during phase 1 (5 years after the comp}étion of' construction .
work} the total yield of a paddy for 1 year on a double cropping basis is 4, 0 ton/ha. while
that in phase 2 is 7.5 ton/ha.
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2, 3.3 "Agricultural Product in MonetaryTable ~ ) o
{a} Production Cost of Rice

- According to the'plan, the production cost of rice increases due to intensive
labor in field plot, fertilizer application, insect and pest control, Prodqcti'o.n' cost per
ha, for one crop is estimated as 480 P (123 U.5.$) in phase 1, and 840 P (215 U.S. $) in
phase 2. Laopor, 110 man days and 33 days of abimal labor in ‘phas_e 1, and 123 man days and
35 days of cattle labor in phase 2 (Attached Document E-12-2a) are needed,

The present production cost for lowland crop is estimated as 395 P {101 U, S. $).
Therefore, an inecrease in production cost is 85 P in Phase 1, while in Phase 2 it is 445 P,
(However, the production cost is not inclusive of water charge. Ske Appendix for Details)

Total production cost required for thr project district is as follows:

Present Acreage under Production Total production
cultivation cost cost
Lowland 1st crop 900 ha. 385 per ha, 355, 500
Lowland 2nd erop 540 395 233,300
Upland crop 171 245 41, 895
TOTAL 630, 685

(161, 717U, 5.

Planned (Phase 1)

Lowland 1st crop 1,080 480 518,400
Lowland 2nd crop 1,080 480 - 518,400
TOTAL 1.036, 800
{265, 846)

Planned (phase 2)

Lowland 1st crop 1,080 840 907, 200
Lowland 2nd crop 1,080 840 907, 200
1,814,400
TOTAL (465, 230)

(B) Gross Product Value of Rice

Total output of rice in the project district is estimated to be 47,720 Cavan as

at present, (2, 100 ton) and 98, 240 cavan (4. 320) ton in Phase 1 and 183, 600 cavan {8, 100 ton)}
in Phase 2. The set price of unhulled rice as 16 P {4. 17, 5. $) per cavan and gross produc‘t

value was calculated as follows,
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%

"Present \ Output
- cavan

Price of Rice
per cavan P

GrO‘SS E"roduct Value

lowland st crop 27, 450 16.00 ] 439,200 F
lowland 2nd crop 17, 550 16,00 280, 800
upland crop ) 2,718 16,00 43, 504
'TQTAL 47,719 763, 504
' (195.770 U.S.$)
Planned {Phase 1)
lowland 1st crop 49, 120 16,00 785, 920
lowland 2nd crop 49, 120 15,00 785, 920
Total 088, 240 1,571, 840
Planned (Phase 2) (403, 040)
lowland st crop 88, 400 16, 00 1, 382,400
lowland 2nd crop 87,200 16,00 1, 555,200
TOTAL 183, 600 2, 937, 600
(753.230)
() ) Net Profit of Rice

According to the plan, yearly an increase of net Profit is as in the
foltowing 402,231 P (103,137 U, 5. $) in the phase 1, and 990, 391 P {253, 943 U. S, $),

setting present as standard,

Gross Product Production Cost Net Profit U.S. $
Present 763, 504 630, 695 132, 850 (34, 053)
" Planned’ ‘ - ) '
"Phase 1 1, 571, 840 1,036, 800 535,040 _( 137, 190)
Phase 2 2,937, 600 1, 814,400 1,123,200 (288,000
fncreése in Money
Present
Phase 1 808, 336 406, 105 402,231 (103,137
' Phase 2 2,174,096 1,183, 705 990,391 (253,947
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2, 3, 4. ExtensionService - v R S e .
: Even after the completion of the irrigation system,- if the same techniques
are employed, the same variety of paddy, cultivation method, fertilizing, and measures -’
against insect and blight that are conventionally used are followed, high yield cafu.mt.be
expected, Consequently, the district cannot fulfill its planned role as the rice production '
center, ' - e
Experimental research institutes of the Philippines have already achieved a*
high level of experiment as result, while some quarters of the upper strata farmers have
adopted advanced techniques and are producing a high' yield, as mentioned before, Such
movements imply that advanced techniques can be su‘ccessfully extended and accepted,
when local agricultural technique consultants are capable enough and conditions on the
part of recipient farmers are ripe enough. Therefore, the significant aim of the rice
production center proposed here is to introduce advanced agricultural techniques not only

to special quarters of farmers but to all strata of the farmers. To fulfill this aim, there-

fore, extension of production techniques, readjustment of environment for production, and
development of farmers' organizations were planned, )

To realize the plan, intensive guidance by agricultural experts (for example,
experts working for BPI and APC) should be institutionalized.  The contents of guidance
given to farmers in Rice Production Centers are as varied as follows.

1. Guidance on advanced production technique
2, Guidance on readjustment of environment for production

3. Guidance on maintenance and operation technigues of land -
improvement facilities

4, Guidance on the establishment of the farmers' organizations
Ont of the above production technique and the farmer's organization are
elaborated helow,
(a) Extension and Guidance of Advanced Production Techniques
A farming household is selected for every Barrio to give intensive and thorough
guidanc e on production techniques, and all thp farmers of the Barrio are to meet regularly
in the paddy field of the intensive guidance subject farmer to receive guidance from ex perts,
Meanwhile, a demonstration field is set aside within the district for demonstra-
tion of the following items, .
1, Demonstration of fertil%zmg effect
2, Dez;lonstra;cion of agricultural chemical effect
3. Demonstration of varieties
For these purposes, a dér;lonstration field of about 2 ha. is required aiong with
the necessary agricultural tools and machines and a business office and a work shop,
(b} The Farmers' Organization \
The rice production increase is promoted most when required measures are

taken and implemented systematically,
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In the Rice Production Center planned here, along with the establishment of
the irrigation system, a farmers' organization should be formed to extend new production
techniques, to secure farming funds, and to store and sell agricultural products.

Ag the above functions are suppesed to be fulfilled sufficiently by FACOMA of
which formation is underway throughout the country. the FACOMibranch for the Rice
Prodt;cti;m Center district only, should be considered,

Maintenance and operation of irrigation facilities after the major diversion
points-and x;rater control at field level should be taken up by FACOMA in view of preventing

duplication of similar organizations and streamlining the movement,

A. 2, 4, Operation and Maintenance
2. 4. 1,.Organization for QOperation and Maintenance
Operation and maintenance of the irrigation systems are under the operation
and maintenance organization consisting of the government agency in the locality and the

beneficiaries,

The government agency stationed there is in charge of operation and main-
tenance of principal facilities as well as of water control at major diversion points,

Beneficiaries are to form a body in charge of operation and maintenance of
irrigation facilities at field level as well as of water control after the major diversion points,

A coordinating agency is to be organized by the delegates of both bodies for
smoothe communication hetween the two and for the betiter operation of the system,

The government agency stationed there is organized in line with the present

NIA plan, As a large scale pumping station is planned for the district, experts for handling
the pumps should be secured,

2, 4, 2, Water Charge

Expenses required for operation and maintenance of the facilities are in
principle levied on the beneficiaries of the irrigation system. o
u Required expenses for the district would vary as operation hours of the pump
vary, The result of the examination on various factors such as precipitation in the past,
_ the the figure of 140, 000 P (35 897 U.S.$) per year inclusive of fuel expences, personnel
expenses and repairment expenses for canals was estimated., This is equivalent to 130 P

(33.3 U.S.$) per ha. for 2 crops, (For further detail, see Appendix E-13)
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A, 3. ) Qo‘st _Esti;natr}op ) )
A, 3. 1, The Method of Estimation

The cost of the project was estimated, considering estimated construction
cost on the basis of standard crosssection chart, structure frame chart, and asééuhed
ground height’ referring to an example of cost estimation by the Nat%ona.l Irrig‘ationvP‘roject
of the Philippines as well as Jé.panese examples. The unit price, wage and unit price of

supplies and materials in the Philippines. The following are prerequisities for cost estima-

tion.

(1) The period of construction is divided into two, Phase 1 & 2, respectively
for 2 years.

(2 The construction work is carry out by contract

(3) Heavy equipments are to be employed for civil works

4) Facilities for agricultural extension service are to pe €Stablished in parallel
with the first stage civil works,

{5) In parallel with the first stage construction, the rice center.
facilities about a half of the scale at the time of completion is to be
constructed and shall be expanded, as required, io achieve the planned
scale and function within 5 years of completion of the first stage of

A, 3. 2 Estimated Construction Cost

3. 2, 1 Total Construction Cost
Table A-3, 2-a3

Phase 1 Phase 2 Total
Items P $ ® $ P $
Civil Works 6, 900, 000 1,769,200 5,500,000 1,410,300 12,400,000 3 179,500
Extension 200, 000 51, 300 0 0 200,000 51, 300
Service Facilities
a sum 7, 100, 000 1,820,500 5,500,000 1,410,300 12,600,000 3,230,800
Rice Center 1,300, 000 333, 300 0 0 1,300, 000 333, 300
TOTAL 8, 400, 000 2,153,800 5,500,000 1,410,300 13,900,000 3,564, 100 |

Convertion rate: 1 $=3.9P

The breakdown of the total Construction Cost is as in the table A-3.2-b
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Table A-3. 2-b Breakdown of Total Construction Cost

Item Phase 1
Equivalent
A. Civil Works Scale Capacity 3 U.5.8,
1. pumping facility ' 6,900, 000 1, 769, 200
pumping station 16mX13plron frame 1, 356, 000 347, 700
steel, Intake & Sedi- 526, 000 134, 800
mentation basin )
pump 700 m/m 220Pg ¢ units 830, 000 212, 800
Q max 4.52 3 /[gec
2, Irrigation Canals 27, 300 4, 310, 000 1,105, 100
main canal Q max 4.52- 2,49 m3/sec 5,400 m 3, 379, 000 866, 000
2 steel pipes
lateral unlhimed earth canal 21, 900m 876, 000 224, GO0
accessories diversion devices 14 spots 55,000 14, 100
crossing pipes 110
3. Drainage Canals 1 0
main drainage 0 0
lateral 0 0
accessories 0 0
4, Farm road 100, 000 25, 600
commumeation  width of 3. 5m 3,000m 60,000 15, 400
road
accessories creek crossing bridge 40, 000 10, 200
5. Land preporation for paddy field 200 ha, 100, 000 25,600
6. Land Readjustment bordering of upland 0 0
4. <Componsation payment 63, 000 16, 100
irrigation canal 20 ha 60, 000 15, 300
drainage canal 0 Q
road I ha 3,000 800
8. Supervising period of 2 years 415, 000 106, 400
barracks business office 1 block 300m? 30, 000 23,100
- warehouse 1 block
automobiles 2 25,000 6,400
supervising 5% of (1+2+3+4+5+6+7) 300, 000 76, 900
9. Contingencies  about 10% of (1-6) §56, 000 142. 700
B Extension Service 200, 000 51,300
Facility
Business off}ce 1 block 100m2 30, 000 7, 700
Garage and warehouse ] block 200 4¢, 000 10, 200
Office and employee's 300 120, 000 30, 800
housing utilities 3 blocks
Water supply 10, Guo 2, 500
c Rice Center 1, 300, 000 333. 300
Drying Facility 4t/day x 18 440,000 112,800
Storing 1000m? 330, 000 84, 600
Milling 3t/hr, 2t/hr each one 2860, 000 66, 700
Building 800m? 270, 000 69, 200
TOTAL PROJECT COST 8, 400, 040 2,153, 800

- 172 -



Phase 2 TOTAL
Scale Capacity P Equivalent P Equivalent
U.S, §, U.s. $

5,500,000 1,410,300 12,400, 000 3, 179, 500

0 0 1,356,000 347, 700

0 0 528, 000 134, 900

0 0 830, 000 212,800

1,422, 000 364, 600 5,732, 000 1,469,700

0 0 515, 000 132, 000

0 -0 2,864, 000 734, 400

Concrete lining 21,900m 1, 422, 000 364, 600 2, 298, 000 589, 200

0 0 55, 000 14, 100

1,211, 000 310, 500 1,211, 000 310, 500

Farth canal 12, 600m 775, 000 198, 700 775, 000 198, 700

-ditto- 11, 420 286, 000 73,300 286, 000 73,300

Crossing pipes 150, 000 38, 500 150, 000 38, 500
at 170 spots

0 0 100, 000 25,600

0 0 60, 000 15, 400

40, 000 10, 200

0 0 100,000 ~ 25,600

1,080ha 2,000, 000 512, 800 2, 000, 000 512,800

69, 000 17, 700 132, 000 33, 800

0 0 60, 000 15,300

23 69, 000 17, 700 63, 000 17,700

3, 000 800

9 350, 000 89, 800 765, 000 196, 200

300m 90, 000 23, 100 180, 000 46, 200

2 unit 25,000 6, 400 50, 000 12,800

235, 000 60, 300 535, 000 137, 200

448, 000 114, 500 1,004, 900 257,600

200, 000 51,300

30, 000 7,700

40, 000 10, 200

120, 000 30, 800

10, 000 2, 600

1, 300, 000 333,300

440, 000 112, 800

330, 000 84,600

260, 000 66, 700

270, 000 69, 200

5,500,000 1,410,300 13,900,000 3,564,100
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A, 4. Economic‘Analysis

Economically usefulness of the life of major facilities to be constructed under
the project, a period of 50 years is estimated for economic ana]ysis and economic efficiency
of the project is calculated in terms of benefit/cost ratio, to give the following.' '

A, 4. 1 Development Schedule

|
T year lag in effect producin
. Year ‘8g mn etlect producing Net Annual Benefit at Phase 2
2 year 588,000 P
¢ lag in
| effect Net Annual Benefit at Phase 1
producing 402,000 ¥
i [Beneﬁt at present 133, 000 P
1 2|

[t oy —

A
i

|
|
]
H
3 4 56 7 8 9 10 year 24 25 l2g 50 year
|
|
}
|

Per:iod of construction ( 1st stage )

! .

2nd stage {pumping facilities need replacement)

Period of Analysis

A, 4. 2 Total Cost
Facilities in the disirict are to be constructed in line with the following schedule.

The lst stage

Principal Facilities: Pumping facilities
Irrigation Canals ..... laterals are not to be lined
Road
Land Readjustment .... leveling and bordering of the

land presently used as upland fields,
Extension service facilities.

Period of Construction: 2 years
The 2nd Stage

Principal Faeilities: Irrigation Canals .. ..... Lateral and sublateral canals are
to be lined with concrete.
Drainage canals Drainage canals,

Land Readjustment ..., for 1,080 ha, of lowland.

Starting Period of Construction: 25 years after the ist stage is started,

Pump Replacement: Overall replacement of pumping facilities (25 years after the
. facility construction started)
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\ - Expenses required for implementation of the above is as follows.

1st Stage _ . 7,100,000 ¥ (2, 820, 500 U.S.$)
-2nd Stage 5, 500, 000 (1, 410, 300)
Total 12, 600, 000 ( 3, 230, 800)

Purlnp‘ Replacement 830, 000 (212, 800}

Note. The Rice Center Construction, which is a part of the project, is considered
not to be in the range of the present economic analysis of production process,
being facili_'gies‘of the distribution process, - Therefore, the rice center is to
be analysedvseparately. Cost for drying of husks and temporary storing is
normally included in production cost in a farining household, In view of the
nature of the above production cost which are generaly required expenses for

production, the item was included.

A, 4.3 Annual Cost

For benefit/cost ratic calculation, depreciation cost of the construction cost given
in the above is calculated and maintenance and operation cost is added to give annual cost.
Future invesiments for the 2nd stage constructon and pump replacements are to be dis-
counted at the starting point of the 1st stage of construction work, Interest rate {r) for

this as well as interest rate {r) for depreciation are respectively 5%, 6%, T%, and 8%.

T=5% T-6% =7% r=28%
Constraction 1,000 2 (1,000 U.S.$)
1st Stage 389 {89, 7) 450 (115.4) 514  (131,.8) 580  (148.7)
F(14r)5e
{ 4 ———
'rluuuuugx(”nsq_:
2nd Stage 89 {22, 8) 81 {20.8) 73 (18,17} 66 {15, 9)
5 P BRIV AL ¢ & hast
(830Q000 % Xy Ty se)
Pump Replacement
13 (3.3} 12 (3.1) 11 (2.8) 10 {2.6)
(s _upx Xr_(1+r15" )
.mu_u (14722 T C14r) 301
A sum 491 {125, 9) 543 (139.2} 598 (153. 3) 656 {168. 2}
QOperation and 140 {35, 9) 140 (35, 9} 140 (35.9) | 140 (35. 9}
Maintenace of Facilities
Total 631 (161, 8) 683 {175.1) 738 {185. 2) 796 {204, 1)

A, 4. 4 Annual Benefit
Benefits obtained from the project is increased by net profit caused by increased rice
production {For further detail, see A.2,.3.3). If we take the year which the construction

wo_rk started as the basis of calculation, increased yield is enjoyed with a full of two years
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during Phase 1, and of 7 years during Phase 2, the constructior; period of two yeai's ig
included, i ’

If we convert this into an average annual benefit throughout the analysis period, it
would be as in the following, Calculation of the discount of annual benefit from tht; stating

point of construction is to be done for respective interest rates of 5%, 6%, 7% and 8%.

1.000 p >%=7 (1,000 y.5.9) 6% =7 Th=v 8% =T
Phase 1 361 (92.6) 355  (91.0) 348 (89.5) 343 (87.9)
{2 year lull of effect enjoyment})
n=0 /n=50 1
423000Bx 3

n=3 (14127 nﬁl (1+7)0

Phase 2 402 (103, 1} 380 {97, 4) 358 (91.8) 336 (86. 2)
{7 year lull ot effect enjoyment)

n=5so 1 n=>50 1
56 8D 00EX z
oo nﬁg(lﬂ'h n=1 (1+pr)0

Total 763 (195.7) 735 (188.4) 707 (181, 3} 6395 (174.1)

A, 4. 5 Benefit/Cost Ratio
On the basis of annual benefit and annual cost given above, benefit/cost ratio corres-

ponding to interest rate { } iz calculated as below,

5% =T 6% =7 %=7 _ 8%=7
#1,000 U.S. $1,000 ®1, 000 U, §, $1,000 #1,000 U, S, $1,000 P1,000 U, S, $1, 000
Annual benefit (A)763  (195.7) 735 (188.4) 707 (181.3) 679 {174.1)
Annual cost {B) 631 (161, 8) 683 (175.1) 738 {189, 2) 796 (204.1)
Benefit/Cost 1.21 1.08 0. 96 0.85

Ratio (A/B}
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fIlI- B San Miguel-Alang along {Leyte del Norte) . )
B - 1 General Description of the Project area
B. 1. 1, Location .

The project district lies along the left bank of the Minit river about 40 km,
to the southeast of Tacloban city, northeast of the Leyte island, Tacloban-Carigara
National Highway via Palo runs across the Mainitriver, at the northeastern part\ of t‘he
Municipalty of Alangalang, where the provincial highway to San Miguel Separates from the
national highway, running through the middle of the district proposed.

The total area of the district, which is divided into two compounds due to topo-
graphical reasons, is about 1,100 ha, The district was selected and demarcated within
the proposed area coveriné about 3,650 ha, on the basis of the fdllowing factors,

(1) As the district is along the provincial highway, demonstration effect would
be begger,

(2) Better acess to water source { River )

(3} Relatively less danger of flood damage

{4) The land capable of receiving irrigation is relatively composite,-
B. 1. 2, Topography
The Mainit River runs south to north on the eastern side of the district,

In the district, there are many creeks carving quite deeoly the ground and forming

valleies in the district which run into the Mainit river. Between creeks, coconut gardens

and somewhat flat upland field are observed, The district ig on the northward slove with
an inclination of 1/300 to 1/500. The surface of the earth is generally flat,
B. 1, 3. Seil

The soil of the district is recent alluvial deposits, which according to the Snil Man issued
by the Bureau of Soils, is subdivided into San Manuel silt loam and Palo clay loam, The
former is found along the Mainit River as well as the portion of district downstream of the
river, while the latter is found is the higher portion of the district.

(a) San Manuel Silt Loam

The soil in the upper portion of the district along the river of Mainit has a parti-

cularly thin surface layer. Consequently, percolation in the reclaimed field would he
very large, As for the residual vertion, water requirement is also supposed to be large,
due to the fact that the lower strata consists ‘otally of sandy soil and a level of underground
water, Except for a hollow used as a lowland paddy field, most of the land in the district
is used as coconut fields and upland fields.

(b) Palo Clay Loam

The soil is in a higher vortion of the district than that of San Manuel Silt Loam,
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with appropriate inclination. Consequently,. in spite of the nature of the soil, the area
has ‘good drainage and the level of underground water is very low. Due to the above
advantages, the land has been used as coconut fields and upland fielgis without a single

utilized as lowland fields than upland fields, in terms of convenience for farm work,

Fig.B =13 -q
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B. 1. 4. Climate -, e o . )
1. 4. 1.  Precipitation - - e ‘ Lo
(a) Data Used T 7 W
Report\s‘ of the National Tacloban Meteorological Observatory for the last 10 years .
from 1957 io 1966 were used, Tacloban is about 20 km. east of the éigtrict. ':[‘he observatory
there is the one nearest to the district as well as the one which is most reliable,
(b} Annual Precipitation ‘ ‘ N
For the last 10 years from 1957 - 1966 the average annual precipifation has been
2,014 mm,, the maximum is 2, 456 MM of 1965, and the minimum 1, 827 mm. of 1957 (See
Table B - 1. 4.a)., Annual precipitation on the bhasis of 10 year probability is 2, 330 mm. ,
while the same on th(z.‘ basis of 100 year probability is 2,834 mm,
(c) Maximum Daily Precipitation
For 10 years from 1957 to 1966, the maximum daily precipitation is 326.1 mm.,
while the minimum is 64,8 mm, (See Table B-1,4.a). The maximum daily precipitation
based on 10 year probability is 248, 8 mm,, while the same based on 100 year probability
iz 534, 8 mm.. ; X - : -
{(d) Precipitation Analysis -
Monthly precipitation is evenly distributed throughout the year. There is no
conspicuous dry season as such, Precipitation during the months from November through

February is relatively greater, (See Table B-1,4.b)

Table B-1, 4-a Yearly Precipitation and the Maximum Daily Precipitation.

Year Yearly Maximum Daily Precipitation
Precipitation Precipitation Date
1957 1,826, 9 MM 648 mm 1-5
. 58 2,045, 6 192.8 126
59 2,059, 3 326, 1 5-2
60 2,049, 2 83.6 11-22
61 1,83%.4 ; 7.2 10-17
62 2,019.1 84.1 1-11 )
63 - -1,912,8 106, 7 8-12
64 2,009.5 127.5 11-19
65 2, 456, 5 96. 1 12-15
66 1,928.1 1522 5-15

Average 2,014,4
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Table B-1, 4-b Monthly Precipitation and Consecutive Dry Days

Monthly Precipitation Consecutive Dry Days
Month  Average Maximum Minimum  Average Maximum
1 177.6 mm mm gg 2 mm 10 days 18 days,

2 220.6 37,9 125,0 8 16
3 123. 4 233, 4 61.7 10 17
4 123.8 189, 5 33.6 11 19
5 167.0 434,0 62.0 11 18
6 120:7 174, 1 32.8 11 19
7 152, 4 242,17 95,1 10 20
8 141.1 303.4 50,0 12 19
9 126.2 247, 7 65,0 12 18
10 158, 2 278.6 49,3 9 15
11 255.4 357.8 132,86 8 16
12 247.8 543.3 66.6 8 13

1. 4. ?, Temperature and Humidity .

Meteoraological observation data in Tacloban recorded 8.4 ¢ in August
as the maximum monthly average temperature, and the monthly average between April
and Sentember are somewhat within the range of 28, 0 ¢ to 28, 4 ¢ showing little filuctuation.
The minimum monthly average recorded is 26, 2 c in January, Yearly fluctuation is very
small, That monthly average of daily fluctuation of the temperature is as little as 5,0 ¢
to 7.4 ¢, Seasonal fluctuation is almost non exisient,

The monthly average of relative humidity is 79 - 85 % with higher humidity

on the days with much precipitation, Just like temperature, seasonal fluctuation i small,
The district records higher temperature and humidity than Calapan, while yearly as well as

daily fluctuation in temperature is much smaller,
B. 1.4.3. (Tropical Cyclon)

The Data for the last 4 years ( 1961-1964 ) were studied in terms of
tropical cyclon season, giving the month of November as the month with an unproportionate
number of cyclons, as in the table below, .In November, cyclons have swipt through within

100 miles of Tacloban at the rate of once a year,

Therefore, cropping season for paddies should be selected in such a way that
paddies will not ear in the month of November, and if possible, harvesting will be

completed by the end of October,
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Table B-1. 4-c Frequency of Tropical Cyclon Approached Tacloban =~ -

Jan. Feb. Mar. Apr, May Jun. Jul. Aug, Sept, Qct, Nov, Dec.

Cyclon swept through - - - - 2 2 5 2 4 2 5 4
within 200 miles from :
Tacloban

Cyclon swept through - - - - 1 1 - 2 - - 4 -
within 100 miles from
Tacloban

(Philippine Weather Bureau Scientific Papers, Tropical Cyclons of 1961 ~ 1954)

B. 1. 5. Hydrology (Water Resources)

B. 1. 5. 1, Water Resources {river} and the data used

The main source of irrigation for the project is the Mainit river, The
intakes station is about 1, 500 m, up the stream from tho point where Tacloban-Carigara
National Highway crosses over the Minit river, Irrigation water is drawn by gravity method
with diversion dam. A discharge survey of the Mainit river has been conducted at the point
straight under the bridge that connects the national highway, near the left bank of the river,
by the Minisiry of Public Works, No major jointing point nor dividing point was observed
between the survey point in the above and intake point of water planned, Discharge at survey
point is, therefore, equal to that of intake peint to some extent, The survey has been

conducted since 1957, we could use data for § years from 1957 to 1961, -

1. 5. 2, Rivershed

The Mainit river, the main source of irrigation, with a total length of
about 45, 000 m, originates in Mount Jonagdam and runs into Carigara Bay. At the
lower part of the stream the river is called the Spiniton River, River gracient is about
1/12 in the mountainous area at point of the <tream, about 1/75 in the plain up to the
intake point, Therefore, The waterched is forest and wood-land, while in the plain

most of land is used for coconut fields with somelowland paddy fields,

B. 1, 5, 3. Flood Discharge
The maximum value on the 5 year record from 1957 to 1961 is 404

m3/sec. Flood discharge, 10 year probability was estimated on the basis of the above 5
year records giving 404 m/sec. as the result.

1, 5. 4. Minimum Discharge

The mmlmum discharge for 5 years from 1957 to 1961 is recorded and

given in table b-1-5. a The minimum dlscharge is 2.56 m3/sec. On the basis of
5 year probability and 2.36 m3/sec on 10 year probability.
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Table B-1. 5-a Yearly Maximum and Minimum Discharge (Mainit River)

. Maximum . . Minimum’
Year Discharpge Date Discharge Date
1957 404.00 m3/sec 1-86 2,70 m3/sec 9 -29

58 134,00 12 -6 3.20 7-15
25
58 ‘ . 329,00 12 - 18 3.20 9 - 17
18
60 244,00 4 - 22 3. 20 8 - 26
28
61 204. 10 11 - 20 2,25 9-12

B. 1. 6, General Description of Agriculture Practised at present
1. 6. 1, Land Utilization and Cropping Pattern

Most of the land of the district is utilized as coconut fields and unland
fields, with the exceotion of some lowland fields at a lower voint along the Mainit River.
Therefore, with coconut and upland crops as the core of agriculture, many farmers are
nossibly without the experience of lowland paddy farming.

Double cropping of lowland paddies have been attempted only by farmers with
irrigation facilities of their own.
Staple crops on upland fields are corn and camote. Coconut fields and up -
land fields are interlocked. This would provide some difficulties in reclamation work,
Newly vlanted coconut fields are almost non existent, however, without recent change in

the area planted with coconuts. Therefore, this would not be a difficult obstacle,
1. 6. 2. Rice Productivity

According to the statistics issued by the Department of Agricultural

Resources, the average yield of rice in the Eastern Visayas Region, of which the oroject
district is a part, for the last three years, is 19 cav/ha, (0.84 ton/ha} for the 1st crop,
and 17 cav/ha. { 0.76 ton/ha, ) for the 2nd croo, resnectively for lowland vaddies, while
that of upland paddies is as low as 14 cav/ha. { 0,€1 ton/ha, ).

The result of the yield survey in the district shows a high yield, as in the following
table, in spite of no apnlication of fertitizer. The result can be attributed to the fact
that the field selected was a relatively new field, consequently with new so)il, and that the
field plots were owned by upper strata farmers who had started somewhat intensive farming,
using improved var_ieties as well as agricu}tural chemicals, Therefore, the yield shown

as the result of the survey is not a representative yieid of the district.
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Fig, B-1.6-a Land Utilization Map
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B-1.6.a. The result of lowland Rice Yield Survey
Average No. of

Variety Fertillizer Spacing stems per hill Yield

Peta non 208 30 €M 7 . 2.9 ton/ha, 65,9 cav/ha,
IR8 non 25 x 25 4.6 4.5 102.3
EPI-16-1 non 30 x 30 19,0 5.0 113, 6
BPI-16-1 non 30 x 30 16,4 4.3 97.7
BPI-76-1 non 30 x 30 13.4 3.5 78.5

Note: Yield was estimated from the Spacing and Average No, of Stems per hill, along
with the survey result at Naujan,

Very few farmers have introduced agricultural machines and fertilizer as well
as agricultural farming to their farms and most are resortiag to conventional methods
of farming, The conventional farming method of the region is characterized by harvesting
method of cutting the heads of paddies off, This method is dubiocus in terms of efficiéncy,

but is significant in view of conversion of erganisms.to soil.

1, 6. 3. Land Tenure

Land tenure in the Municipalities of San Miguel and Alangalang in which

the project district is located was studied in terms of a breakdown of total households
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by land holdmg patterns The result shows as high as 62% as tenants, -while showing "
27 %and 11 % respectively for full ownership, and part ownershlp giving 38 % as & sum
total for the two categories. .

L Tenant contracts are nractiséd dominantly on the share of produce basis.

At present, share ratio is 50 %- 50 % or 70 % - 30 %. .
1. 6. 4. FParming Scale
The ave‘ra'ge' size of land cultivated per farming household in the district

is 3.3 ha. of farmland and 2,8 ha. of cultivated land per household, which is more or

¢

less the same as the national average of the Philippines, 3.6 ha. of farm land and 2,5 ha.
of cultivated land. The size of cultivation in the district is, therefore, a standard size,
A breakdown of total households by strata based on land holding shows a con-
centration of farmers in the range between I.ON ha, to 3:0 ha.
The local distribution with approximately 1/2 of the total households in the

above range is very similar to the national distribution.
]

1. '6. 5. Production Cost of Rice

.

. Animal (Caravao) labor is the main means of rice production in the

region. Except for a smallmumber of advanced farmers, farmers do not buy

fertilizers, or take control measures against insects and blight,

The cost of rice nroduction for a stanciard farmer in the region, calculated
on the basis of data issued by the Bureau of Agricultural Economics, the Goverment of
Philiopines, -is 230 P (59 U.S. $) per ha. for lowland rice {nonirrigated) at
present,

- Required labor is the same is 53 man days and 19 days of Animal labor.
( Appendix E-11-b }

1, 6. 6. Market Conditions - -

The project district spreads along San Miguel- Alangalax;g Proviecial

Highway, which is again connected at Alangalang to the National nghway te Tacloban,
gmcultural products of the region are collected and farmmg materxals and supplies
are procured at Tacloban Tacloban is about 40 km. from the project district along

‘the Nationsi Hzghway, Access to Manila ‘and other parts of the cou.ntry are easily

obtained via Tacloban, which is the largest city and port on the 1sland of Leyte
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B - 2 Plan

B. 2. 1, Qutline of the plan

As was mentionéd in the Present Condition of the District;, most of the area
of the nroject district is upland field, The main purposes of the Drojept are to increase
paddy fieilds, and to enable double cropping by introduction of irrigation to the whole area,
which would convert the whole area into paddy fields, The frame of the project is as
follows.

(1} The area to be irrigated in the project district covers about 712 ha. . The
determinant in the selection of are was water discharge for the main source of irrigaticn.
The area to be irrigated is divided as in the attached chart ( a general plan chart ), due
to ttlle location of diversion point and discharge.

(2) The main source of the planned irrigation is the Mainit river. Considering
the minimum discharge and water requirement for irrigation, the area of 712 ha, was
selected. The area was divided into two compounds for the most effective use of water
discharge from the Mainit river.

(3) Water is drawn by the gravity irrigation method using a diversion dam.
Considering the construction cost and expenses for operation and maintenance, this method
is judged to be more feasible than the bumping method.

(4} The device to draw water from the diversion point to the project district a
main canal is to be an open channel with a concrete block lining, except f&r the part of
the Old Mainit River and the Siphon part across the National Highway,

(5) 5 laterals are to be provided with the main canal, to distribute water to
respective fields in the district. The water supply to the northern block of the project
district, water is drawn from the main canal and flows into Lucky Creek, which leads
to the intake gate to down stream distribution. Inthe first stage, water is fed by the
free flooding method from laterals, flowing from plot to plot. At this stage, latef-als
need not be lined with concrete, with the exception of that part which guides water to
Lucky Creek,

{7} The upland fiéld which is the bulk of the land under the project is to be
leveled and provided with borders for irrigated rice cultivation, Inreclamating fields,

a land read justment plan, in the future, should also be considered,

The construction work up to this stage is to be called stage, The first stage
of the construction work is aimed at realization of the effect of irrigation at a cost as low
as possible,

{8) The 2nd stage of construction work consists of readjustment of the land into
standard units each with 60 ha,, provisions for drainage and irrigation ditches for each
standard plot for the completla separation of irrigation and drainage systems. In addition
to these, a network of farm roads is provided and laterals are to be lined witk concrete.

The plan aims at the perfect utilization of land and water. This stage, which requires
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a large investment, is for attainment of the most desirable pattern of irrigation farming
in every respect including water control as well as farming l\abor, : i

{9) The irrigation system thus constructed enables stable double-cropping
For harvesting which falls during the rainy season, which is often the case, pacidies
should be artificially dried. For the selling of rice at its optimum pP:riod and improved
quality, facilities for drying, threshing and storing of paddy are to be constructed,

{10) To help the implementation of new irrigation farming, the setting up of an
extension center { experiment and demonstration farm ) is advisable, Dispattchiments
of agricultural experts for guidance and assistsnce for a given period is effective,

{11) Required expense for the first stage construction is approximately U. S, $
1, 330, 000 and additional U.S, $ 850, 000 is required for the second stage. Therefore.

a sum total of U.S5,$ 2,180, 000 is required.

(12) In the sphere of the farming program, improved variety { BPI-76-1 ) is
to be introduced along with advanced production methods such as fertilizer and a gricultural
chemicals, With the introduction of such new techniques doule cropping of rice is to be
practiced all over the district. Moreover, in the field of farm labor, machines are to
be introduced, first in weeding to save human labor, Machines would be used- in the
future in harvesting and threshing parailel to land readjustment,

(13) Rice yield per ha., for the period of 5 years after the completion of
construction { Phase 1 ), the gbal for two crops combined is around 3,0 t { 68 cav. },
and in the future { Phase 2 }7.5 t { 170 cav } per ha,. The goals are decided on the basis
of practical farming program atming at gradual increase rather than a rush to a higher

vield,
B, 2. 2, Major Civil Works
2, 2, 1, Irrigation Facilities
(a) Water Requirement
Evapo-transpiration

Seasonal monthly temperatures and relative humidity at Los Banos and at
Tacloban do not coincide with each other, while maximum and minimum values for the

monthly average are similar, Like Naujan, the value of 8 mm/day was set, therefore,

for evapo-transpiration of the district.
Percolation
San Manqel silt loam, with its lower layer composed of medium sand and
lower groundwater level, has much percolation,
Percolation in Polo clay loam would be much smaller, owing to the lower layer
consisting of clay, in spite of the low ground water level.
Considering the result of measurement in Naujan, percolation was estimated

respectively for the two soil categories below.
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San Manuel Siltloam 25 mm/day
Palo glajr loam 10
water Requiren‘lent_ in D‘e_pth “ .
"On tht;. basis of estimated evapo—transpiration, and percolation, water reqillirement
in deptﬁ was determined as follows. .
\ San Manuel Silt Loam 33 mm/day =35 mm
‘Palo clay Loam 18 20

{b) Pumping Capacity
Madximum intake capacity designed from the Mainit river is 2,56 m/sec.,
Intake capacity was calculated on the basis of the following formula,

_{ds x as + d, x ag) x 10
Qmax =10 x (24 hr x 60 mm % 60 s60)
ds; water requirement in depth in silt loam 35 mm/day

m3/sec

ag; area of silt loam 310 ha

de; water requirement in depth in clay loam 20 mm/day

ac; area of clay loam 402 ha,

r ; water loss ratio 0,15

The maximum intake capacity thus i)lanned is more or less equivatent to the
minimum water flow on 2 5 year probability basis of the Mainit river. Except for a

possible crisis once every few years, a stabilized water supply is expected,
{¢) Pumping Station

The scale of the diversion dam is briefed as follows.
Fixed Dam : A concrete structure which is 88 m. long and 2 m high with
u the width of 10 m, including an apron in the lower stream
Scouring sluice A steel structure which is 4 m, wide, 1.5 m. high.
2 sluices, the height of the pier is 75 m,

Intake Gate: A steel structure which is 3/n. wide and_ 1 m, high, 2 gates,

Sand trap tion Basin : width 7 m., length 20 m,, made of reinforced concrete,
Floor Protection  : Width 15 m., length 102 m.

domustirem of the dam

For the Dam site and its structure, see charts B-2, ;’.;b and B-2, 2-¢ respectively.

Dam Site

A site about 1.7 km. on the stream above the National Highway Bridge was
selected. The site roughly coincides with the planned dam site under NIA, but before
establishing the site as such, the portion down from the site should be investigated,
The water of the 0ld Mainit River that joins the Mainit river about 500 m, down the dam
site cannot be used under the present plan, The Old Mainit splits away from the
Cabiyongan River { which joins the Mainit above the dam site } at about 3 km. above the

joining peoint, When an unnegligible amount of the minimum discharge of the Cabiyongam
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Fig. B -2.2. - a MAINIT RI." DIVERSION DAM
MAIN CANAL
GENERAL LA-OUT
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river is flowing into the Old Mainit, the establishment of a facility that would close the

Old Mainit during droughty perieds or the shift of the dam site o a site down the joining
point of the Old Mainit and the Mainit is consulered

{d) Irrigation Canals ’
The layout of the canal system is as in chart B-22-a, The total length and
standard cross-section of the canal system are as in table B-22-a, Water required for
the northern district 15 diverted from the main canal to Lukay Creek and supplied through

an intake sluice at about 5 km. from the discharge point.

Irrigation Canal Network Layout
The Irrigation network was laid after considering the following conditions,
(1}, Irrigation canal and drainage canal are to be completely separated.
(2). Inview of land redjustment and construction of lateral irrigation ¢anals in
the future, a minimum network required for the free flooding method ig planned at this

stage,

Main Canal
The canal site roughly coincides with that of the Mainit River Irrigation Plan
by the NIA, Except for backstream syphoning across the Old Mainit as well as the

National Highway, the canal is tc be lined with caoncrete,

Structure of Lateral Canals

In the first stage, unlined laterals are to be used to supply water to the fields,
In the second stage, the laterals are to be lined with concrete blocks,  The lateral canal
that diverts water to the Lukay Creek, due to rapid stream, concrete block lining is
provided especially during the first stage. The top of either bank of the irrigation canal
is expanded to a width of 3,51, and used as road for waterway conservation and farm

la.lbor.

Accessory facilities

Water diversion devices are planned at 3 sites. The method of water diversion

used will be a man-operating gate or valve.
To facilitate cultivation and maintenance of canals, a pipe culvert for road is to be

constructed across laterals for every 200 m.. The width of the road in effect is
tobe 3,5 m.,.,

2, 2. 2, Drainage Facilities

Dug do the presence of many creaks within the district, drainage in the
district is relatively good, Therefore, the creeks are to be used continuously as drainage

canals and no drainage canals asg such are planned,

2.2, 3, Farm Road

- 103 -



" - The Main road of 5 m. width and 6,500 m. length, which runs from east
to west w1th1n the district is to be established and will be connected to the Natlonal H1gh-

way. 'I‘he main road 1s to be used for construction purpose.
2. 2. 4. Land Preparation for Paddy Field

Land leveling and construction of borders are to be conducted over 630 ha, of

land presently used as dry land and converted to lowland paddy fields,
2, 2, 5, Land headjustment

Conéidering future farming plan, landholding patterns as well as the

4

size of !:he culti‘vated land of the farmers in the district, efficiency of michanized
agricultural labor, geographical conditions, water usage conditions including irrigation
and drainage operation, and process of land development, the layout and structure of
standard farm lot, standard parcel, feeder road, farm road, lateral and sublateral
irrigation canals and drainage canals are planned as in chart B-22-c¢.

The plan is a standard and its uniform application is of course not expected,
Division and exchange of land is required in implementing land readjustment
as it is planned, however, this is a very difficult task, It should be noted also that
implemention of the plan thinking only of the future benefit without giving due regard to the

present condition is too far sighted an investment and would be a waste. Consequently,

over all land readjustment is to be carried out during the second stage.

2, 2. 6, Rice Center

Construction of irrigation systems enables stabilized double-cropping.
However, it is imoossible to set the harvesting of both crops during dry season.
Increased rice production and high temverature and humidity of the region necessitates
the quick drying of paddies, otherwise paddies would be deteriorated or degraded.

Moreover, in wiew of the selling of rice at its optimum period as well as of
the improvement of its quality, facilities for drying, threshing, and storing of paddies
. are required,

The size of the facilities should be commensurate with the amount ofririce to be
produced. Facilities are to be built up in line with production increase on the basis of
the production nlan in 2.3, concerning the farming plan, An outline of plannegl
facilities is in table A-2,2,e,,

Accordmg to our calculation, process charge for cavn paddy is 1.6 P, when

the interest rate for facility constructidn is 5%, and 1s 1.8 P when the mterest rate is 8%.

.
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Fig B-22-d

" Extension ond standord section of irrigation canal
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B. 2. 3. Farming Program

2, 3. 1. Planfor Land Utilization

Of'1, 100 ha, of land in the distriet, 790 ha, are to be ut111zed ‘a4 lowland
naddy fields, leaving the rest olanted with pereneal crops.

Table-B-2.3.a Land Utilization Plan

Kinds of field nresent (ha) planned {(ha)
lowland naddy field 157 (142} . mz({mnz2)
unland fieltd 633 ( 570) -
Canal and Road ' . 78.

total 790 (712) 780 (712)

figures in ( } show are under cultivation .

Acreage under actual cultivation was estimated to be actual acreage minus its
10 %, { "9¢0 c4nsus recorded the average area lying idle as more than 20%. However,
10 % was taken, as the high oroportion of idle land seems to be concentrated in the lowland, }
The are under the project. is 90 % of the oresent area, leaving '0 % for roads and canals,
A breakdown of the area of the district by its use vatterns was calculated on the premise
) that 20 % is lowland paddy fields,

2. 3. 2, Production Plan
(a) Croooing Pattern
Double croooing of lowland naddies is olanned for the whole area. Cropping

veriods were decided upon consideration of the following conditions,

1, Earing of paddies should not fall in the month of November at time trovecal
cyclons are existent,

?, Harvesting in a veriod with many rainy days shall be avoided whenever

ovosgsible,

» Radical change from crooping periods conventionally nractised would -

cause contingencies such as a concentration of insects and pests, therefore

should be avoided,
4, The duration required for growth of different cronring periods.
1st cronoing 120 - 150 days

2nd croonning 120 - 140 days
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Table B-2,3.b Cropping Pattern

Nov.l Dec.l Jan. Fev. Mar. Apr. May..Jun. Jul. Aug. Sep. Oct  Nov. Dec.

Planned

Present

(b} Cultural Method
Variety.,. varieties that give a yield as high as 4-5 ton/ha. without high
nroduction cost, recomended varieties such as BPI-76-1 etc. have been selected to be used,
After achieving the yield goal of 4-5 ton/ha. ( 90 ~ 101 cav/ha. ) using these varieties,

high-yielding varieties such as IR-8 are to be introduced for attainment of a yield

goal of 6 ton/ha, (136 cav/ha.) and over,

Fertilizer, ., Considering the result of the survey as well as the Appendix,
the following was decided. San Manuel Silt loam, needs an additional amount of fertilizer,

or its aoplication a number of time should be consedered because of the presence of

sandy soil at the lower strata,

Base Fertilizer N 35 kg/ha
P,0q 20-30
Kzo 20-30
Fertilizer for Head N 25
Dressing

Agricultural Chemical... In order to secure an increased yield fertilizer

application, insect and pest control become indispensable. Sufficient use of agricultural

chemicals is also required,
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Table B-2. 3-¢ Plan for Agricultural Chemical Use

" Name of Chemical Amount Spread Pest and insect Period of application

BHC-T 2kg/ha Stem borer 20 - 30 days after
: ! " transplanting
" 3kg/ha " 50 - 60 days after-
transplanting
Sevin 2kg/ha Leaf hopper 7 - 10 days after
- transplanting

Farm Labor, ., Buifalo ploughs are to be used as they have bheen, but
straight row planting and dense planting are exercised along with introduction of the
hand-operated weeder, In the future mechanization in ploughing, leveling, and harvest-
ing and threshing will be used as much as possible. For this purpose, the method
which has been the conventional method of harvesting, should be changed to the low
cuiting method,

(c) Targst Yield
As mentioned in 1. 5. 2, the result of the vield survey in the district shows

that some farmers are producing nearly 4 ton/ha, without application of fertilizer, by

introduction of improved varieties and adoption of straight row~ and dense planting
techniques. Such a high yield is atiributed, however, to new soil on which double
cropping has been tried recently. Maintenance of this high a yield for a longer period
without application of fertilizer is very difficult. Therefore, with 60 kg. /ha.

of nitrogen as fertilizer, 4 ton/ha, ( 90 cav/ha. } is set for the palagad season,

Due to unsuitable weather conditions such as an insufficient number of dry days during
the growing period, normal yield of regullar crops is smaller than that of the palagad
geason, Thus, 3.5 ton/ha, { 90 cav/ha }is set as a yield goal during the season,

{ Phase 2) For the period of 5 years after the completion of construction work,
production techniques are extended and conditions for better production such as financing

of farming funds are to be arranged. During this period, 1.5 ton/ha,,less than a half

of the above yield goal, is expected. In short, during phase 1 {5 years after the com-
pletion of construction work ) total yield of a paddy for 1 year on a double cronping basis
is 3,0 ton/ha, while that in phase 2 is 7.5 ton/ha, .
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e o 1) R . . -

2, 3.‘ 3. Agmcultural Product in Monetary Value

- 1 i

(a). Production Cost of Rice ) - L e
Accordmg to the plan, the productlon cost of rxce mcrease due to mtenswe
labor in fleld plot fertilizer application, and msect and pest control Productmn .
cost per ha, for one is estimated at P 380‘( U,S.% 97.4 ) in phase 1, and P 710 ( U.5.8%
182,1) in phage 2 Labor: 100 man days and 28 animal days in phase 1, and 118 rr;anu
days and 30 dgys‘ of animal labor are needed in phase 2, (The production cost, however

is not inclusive of water charge For further details, see Appendix E-12-b},
The gomg productmn cost for lowland crop is estimated at 230 P ( 59 U.5.% ).

Therefore, an mcrease in production cost is 150 P in phase 1, whide in phase 2 it is
P 480. As the district shows traditional preference for corn and camote, which are to
replaced by paddies under the pro;ec{;, the expenses on the part of farmers for crop
production would undergo substantial change,

Total Required production cost required for the project district is as follows.

Present Acreage under  Production cost Total production
cultivation {per ha P) cost
Palay lowland
1st crop 142 ha 230 32,660 P
2nd crop il 230 2,530
Corn 488 150 78,080
Camote 88 200 17,600
Total 130,870 (33, 556U, S. $)

Plan (Phase 1}

Lowland 1st crop 712 380 270, 560
Lowland 2nd crop 712 380 270, 560
Total 541,120 (138, 749)

Plan (Phase 2)

Lowland 1st crop Ti2 710 505,520
2nd crop 712 710 505,520
Total 1,011, 040 {259, 241)

EN

{b} Gross Product Value of Rice .
Total output of rice in the project district is est1mated to be 2 902 caven

{ 127 ton ) at present, while that for corn is 5,661 caven (322 ton ) and for camote

264 ton. The total product after the district is turned into an overall rice

producing district, is estimated to be 48, 558 cavan 2, 136 ton in phase 1, while
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the same for phase a is estimated at 121, 040 cavan (5, 340 ton), The set price

of a pa;i;iy per cavan as 16% (4,1 U, S, $i, gross product value was calculated as

follows.
Present-. Quto put Price of Rice Cross Product
(per cavan F)- Value
* Palay Lowland 1st crop 2,712 cavan 16. 00 43,392 B
~ Lowland 2nd crop 190 16. 00 3, 040
Corn Corn 5, 661 14, 00 79, 254
Camote 264(t) 100. 00 {p/t) 26,400 ;oo
Total ) 152, 086(38, 996)
Plan (Phase 1)
Lowland 1st crop 24, 279 16, 00 388, 464
2nd crop 24,279 16. 00 388, 464
Total 48, 558 776,928 (199, 212)
Plan (Phase 2)
Lowland 1st crop 36, 960 16. 00 911, 360
Lowland 2nd crop 64, 080 16, 00 1, 025, 280
Total 121, 040 1, 936, 640496, 574)

{c) Net Profit of Rice Production

According to the plan, a yearly increase of the net profit is as follows,
approximately 186, 000 P, in phase 1 and 847,000 P, in phase 2,

Present

Planned

Phase 1
Phase 2

Increase in money

Present-Phase 1

152, 0861

776,928
1,936, 640

624, 842

Present-Phase 2 1,784, 554

130,870 B

541, 120
1,011, 040

410, 250
880, 170

21,216 P U.S.§
(5, 440)

0.5, 8
235,808 (60, 463)
925,600 (237, 333)

214, 592 {55, 023)
904, 384 {231, 893)

2. 3. 4. Extension Service

Even after the completion of the irrigation system, if the same tech-

niques are employed, the same variety of paddy, cultivation method, fertilizer

and measures of insect and pest control used conventionally are followed, high

yield cannot be expected, Consequently, the district cannot fulfill its planned

role as a Rice Production Center.
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Exéerimental research institu;.es in the Phiiippines have ‘already achieveda *
high level of experiment result, while Some of the upper strata farmers have adopted
advanced techniques and are producing a high yield, as mentioned befc;;re. Such movements
imply that advanced techniques can be successfully extended and accepted, when local
agricultural technique consiultants are capable enough and conditions on the part of
recipient farmers are ripe enough. Therfore, the significant aim of rice production
center proposed here is to introduce advanced agricultural techniques not only to a
special agment of farmers but to farmers of all strata. To fulfill this aim, elxtension
of production techniques, readjustment of enviroment for production, and development
of farmers organizations were planned,

In realizing the plan, intensive guidance by agricultural experts ( for example,
experts working for BPI and APC ) should be institutionalized.

The contents of guidance given to farmers at the Rice Production Center are
as varied as follows,

1. Guidance in advanced production technique

2. Guidance in readjustment of enviroment for production

Guidance in maintenance and operation technigques of land improvement
facility

4. Guidance in the establishment of the farmers' organizations

Out of the above, production techniques and the farmers! orgawizations are
elaborated below,

(a) Extension and guidance in advanced production techniques
A farming household is selected for every Barrio for intensive and thorough
guidance in production techniques, and all farmers of the Barrio are to meet regularly
in the paddy field of the intensive guidance subject farmer to receive guidance trom
experts,

Meanwhile, a demonstration field is set aside within the distirct for demon-
stration of the following items.

1. demonstration of fertilizing effects

2. demonstration of agricultural chemical effects

3. demonstration of carieties

For these purposes, a demonstration field of about 2 ha. is required along
with necessary agricultural tools and machines, a business office, and a work shop.

As many farme'rsjiri the district are not acquainted with lowland paddy culti-
vation, a large team of instructors should be sent to teach from the biginning.

(b} The Farmers' Organization . I
The rice production increase is promoted most when required measures
are taken and implemented systematically.

In the Rice Pi‘oduction Center planned here, along with the establishment of
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. the irrigation system, a farmers' organization should be formed to extend new

production techniques, to secure farming funds, and to store and sell agricultural

product s,

As the above functions are supposed to be fulfilled sufficiently by FACOMA,
of which the formation is underway throughout the country, the FACOMA branch for
the Rice Production Center district only should be considered,

Maintence and operation of irrigation facilities after the major diversion point
and water control at field level should be taken up by FACOMA in view of preventing

duplication of similar organizations and streamlining the movement.
B, 2. 4, Maintenance and Operation Plan
2, 4. 1, Organization for Qperation and Maintence
Cperation and maintence of the irrigation systems are under the operation
and maintence opganization consist of the goverment agency in the respective locality
and the beneficiaries,
The goverment agency stationed there is in charge of the operation and main-
tenance of prineipal facilities as well as of water control at major diversion points,
Beneficiaries are to form a body in charge of operation and maintenance of
wirrigation facilities at field level as well as water control after the major diversion
points,
A coordinating agency is to be organized by the delegates of both bodies for
smoothe communication between the two and for better operation of the system.
The goverment agency stationed there is organized in line with the present
NIA plan.
2. 4, 2. Water Charge

Expenses required for operation and maintence of the facilities are in prin-
ciple levied on the beneficiaries of the irrigation system.

Required expenses for the district is estimated at 25, 000®P (6, 410 U.S. §)
inclusive of maintenace and repairment expenses for canals and diversion dam, and
personal expenses, for one year, This is equivalent to 35 P (8.9 U.S.$) per ha.

for 2 crops. ({ For further details, see Appendix E-13 ).
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B.- 3 Cost Estimation

B. 3. 1. Methods of Estimation

The cost of the project was estimated, after considering estirngitéd
construction cost on the basis of a standard eross section chart, structure frame chart,
and the assumeu ground height, referring to an example of cost estimétion
by the national irrigation Project of the Philippines as well as Japanese examples,

Unit price: wage and unit price of supplies and materials in the Philippines are takea

into consideration. The following are prerequisites for cost estimation,

{1). The period of construction 1s divided into two, Phase 1 & 2, respectively
in 2 years,

(2). The construction work is subconstructed

(3). Heavy equipments are to be employed for civil works.

(4) Facilities for agricultural guidance and extention service are to be es-
tablished parallel with the first stage of civil works,

(5}, Parallel with the first stage of construction, the rice production center
facilities about half of the scale at the time of completion is to be con-
structed and shall be expanded, as required, to achieve the planned scale

and function within 5 years after completion of the first stage of construction,
B. 3. 2. Estimated Cost

3. 2, 1. Total Construction Cost

Table B-3. 2-a

Phase ] Phase 2 Total
Item P § P § P $

Civil Works 4,000,000 1,025,600 3,300,000 845, 200 7,300,000 1,811,800
Extension Service 200,000 51,300 1] 0 200, 000 51, 300
Facilities

a sum 4, 200, 000 1,076,900 3,300,000 846, 200 7,500,000 1,923,100
Rice Center 1,000,000 256,400 0 0 1,000,000 256,400
Total 5, 200,000 1,333,300 3,300,000 846,200 8,500,000 2,179,500

Conversion rate : $§1 =#.3. 9

Table B-3. 2. b shows a breakdown of total construction cost,
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‘B -4 Economic Analysis

1

Considering economical usefulhness of the lives of major facilities to be const-

ructed under the project, a period of 50 years is taken for economec analysis, and

economtc efficiency of the project is calculated in terms of benefit / cost ratio, to give,

the following.

B. 4. 1. Development Schedule

7 year lull in effect 1
produeing Net Annual Benefit at Phage 2
5 year Tall in effeet | . 63,000
producing
/ Net Annual Benefit at
= — = Phasc 1 P, 215,000
: Benefit at present 21,000 P
t 1 — l; T
1 2: 3 4 5 6 7 8 9 10year 25:26 ----- 50 years
| —~Feriod of construction ( 1st stage } }
|
l 2ndstage!

Period of analysis 50 year
B. 4. 2, Total Cost
Facilities in the district are to be constricted in line with the following

schedule,

The 1st Stage

Principal Facilities : Deversion Works
Irrigation Canals . laterals are not be lined
Road ’
Land Read]ustment . leveling and bordering

Extension Service fac1l1t1es
Period of Construction 2 years

The 2nd stage

Principal Facilities:: Irrigation Canals ,.. laterals are to be lined,
Land readjustment ... drainage ditches, road
inside the district, allotment of plot

Starting point of Construction ; 25 years after the 1st stage began.

Expenses required for 1mp1ementat10n of the above is as follows

The 1st stage 4,200,000 (1,076,900 U.S.$ ) '
2nd stage 3,300, 000 ( 846,200 by
total 7, 500, 000 " (1,923,100 )

Note; The constructmn of Rice Center which is a part of the pro:ect, is

conszdered not to be in the range of the present economic analys1s of
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annual cost.

preduction process, being a facili‘ty of the distribution process.

. Therefore, the rice center is to be analysed separately. Cost for the

drying the paddy and temporary storing is normally included in pro-

duction cost in a.farming household.

In view of the nature of the

above product on cost which is generally required expenses for

production, the item was included.

. 4, 3, Annual Cost

For benefit/cost ratio calculation, depreciation cost of the construction

as well as for depreciation are respectively 8 %, 9 %, 10 %, and 11 %.

cost given in the above is calculated maintenance and operation cost an added to the
TFuture investments for the 2nd stage construction is to be discounted at

the starting point of the 1st stage construction work. Interest rates {r) for this purpose

r=384% r=9% r=104% r=11%
1st stage construction
4.200,000Px T(l+5)]")m 1,000 #1, 000 US$
(1419 -1 343 ( 87.9) 1383 ( 98.2) |424 (108.7) | 465 (119.2)
2nd stage depreciation
cost
1
3,000 10.0 .
( 000000 X v 30 ) 35( 9.0y | 31¢( 7.9} 27( 6.9
A{14+r) P )
(1+r)yo—1
Sum total 382 ( 97.9)|418 (107.2) | 455 (116.6) { 492 (126.1)
Operation and Main-
tenance of facilities 25( 6.4)| 25( 6.4)} 25( 6.4 | 25( 6.4}
Total 407 (104.3) | 443 (113.6) (480 (123.0) | 517 (132.5)

. 4.4,

“

Annual Benefit

v e

The benei‘it obtained from the project are increased net profit caused by

wh1ch the construction work started as the basis of calculatlon
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mcreased rice productlon ( For further detail, See B-2,3.3. ) I we take the year in
mcreased yield is
enjoyed with a lull of two years during Phase 1, and of 7 years during Phase 2, the
construction period of two &éérs is included. If we coﬁvert this into an average annual
benefit throughout the ana1y51s period, it would be as in the following. Calculation of
discount of annual beneflt to the startmg pomt of construction is to be done for respective
interest rates of 8 %, 9%, 10 %, and il %




. . Y=82% r=9% r=10% r=11%.
Phase 1 (2 year lull effect
enjoyment)
n=30 1 =0 1 1,000 #1,000 US$ - -
215,000 FPx X ¥ . R
n=3 (1+T)"/:=1 ()" 184 ( 47.2) (181 ( 46.4)| 177 ( 45.4)] 174 ( "44.6)
Phase 2 {7 year lull of effect
enjoyment)
n=>50 =5
v.—"]— 1
690,000F x ni'a 1) ni'l " 396 (101.5) | 373 ( 95.6))351 ( 90.0}] 330 ( 84.86)
Total 605 (148.7) | 554 (142,0)| 528 (135.4)} 504 (129.2)
B. 4, 5. Benefit/cost Ratio

On the basis of the annual benefit and annual cost given above, benefit/cost ratio

corresponding to interest rates (r) is calculated below.

r=8#g%

r=9%

r=10%

r=11%

Annual benefit

Annual cost

Benefit/cost ratio

1,000 1,000 US$

580 (148.,7)
407 (104,3)
1.43

554 (142.0}

443 (113.8)
1,25

528 (135.4)

480 (123, 0)
1.10

504 (129.2)

517 (132, 5)
0,97
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Il - C Titay Valley {Zamboanga del Sur) ‘

C-- 1 General Description of the Project Area
C. 1. 1. Location

This area lies 15 kilometers to the north of Ipil, where it is about 150 km,
east of Zamboange city on the southwestern tip of Mindanao Island.
150 km. further east of the town of Ipil, is Pagadian, where the provincial goverment
office is located. The highway from Ipil to northern Liloy via the town of Titay runs

through the southeastern part of the district.
C. 1. 2. Topography

The district is 4, 000 ha. of land in the valley surrounded by mountains with
an altitude of 200-600m. The palomoc river runs in the middle of the district from northeast

to south west, but the area 1s generally flat,
C. 1. 3. Soil

The whole of Titay valley consisting of alluvial deposits is categorized into
Titay clay loam, of which the surface soil is clay loam with viscosity appearing at lower
levels of the strata, High underground water level provides poor internal drainage.
Consequently, the district is totally lowland fields. The poor internal ai'ainage cannot be
improved by provision of drainage canals alone.
Though the layers below 60 - 70 cm. contain pebbles, this presents no farming

difficulty,

No. 1 No. 2
Titay Clay loam Titay Clay loam
0 cm 0 cm
lay loam Clay loam
15 17
Clay loa..
Clay loam
60
Silty Clay .
to Clay 72 .
Silty Clay
to Clay
100 100
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C. 1. 4. Climate
1. 4. 1. Precipitation
{a) Date Used

Survey Data recorded at Kabasalan for the past 11 years (1956 - 1966) was
used. Kabasalan is the town 25km. east of Titay valley, the planned benefit receiving

district. The data is the nearest to that of the benefit receiving district and is reliable.

{b) Annual Precipitation
The average for the 11 years from 1956 to 1966 is 2,782 mm., while the
maximum is 3, 226 mm, in 1960 and the minimum is 2, 430.3 mm. in 1965.
(c} Maximum Daily Precipitation
The highest figure for the maximum daily precipitation in 11:years, from
1956 to 1966, is 139,4 mm. in 1958 (Table C.-4-a), Precipitation on the basis of 10
year probability is 123, 3 mm. while 100 year probability is 151. 2 mum,

(d) Precipitation Analysis
Monthly precipitation as in Table C-1,4-a presents no marked time for
dry a season of which precipitation is below 24 inches and no conspicuous rainy season.

Continuous drought days are relatively dominant during January - April. { Table C-1.4-b )

Table C-1.4-a Yearly Preci-

pitation and Consecutive Table C-1.4-b Monthly Precipitation and
Dry Days by Year Consecutive Dry Days by Month

Year Max. daily Monthly Consecutive

Year Preci- Pfggi‘im‘tatmn Month Average Precipitation Dry Days
pitation piiation  Date Max. Min. Average Max.
1856 3,156,1 92.7(6) 12,27 1 115.8 174,8 47.2 13 27
57 2,464.7 89.7(8) 1,27 2 97.3 165.5 37.6 14 26
58 2,909.7 139.4(1) 6.26 3 116.8 277,9 45,1 11 258
59 2,072.2 108.7% 511 4 181.5 243.8 55,9 10 20
60 3,226.0 95.5(5) 3.25 5 287.3 423.7 162,0 7 15
61 2,580.1 67,87 10.8 6  288.2 382.1  96.5 5 9
62 2,694.2 87.6(9) 5.14 7 204.2 479.4 134.6 6 12
63 2,778.3 90.4(7) 3.22 8 317.0 434.7 154.2 6 14
64 2,683.6 118.4(2) 6.20 9 279.4 451.6 154,1 6 14
65 2,430.3 49.5'1) 4 29 10 253.9 419.9  102.0 8 16
66 2,702.6 101.6(4) 12,23 11 267.9 392.6 119,2 6 12
Average 2,781.6 ’ 12 231,3 473.2 ~152.6 8 14
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1. 4. 2, Temperature and Humidity

The survey data in Zémhoanga city recorded 27, 1°C in April and May as

4

the maximum temperature, and 26.3°C. in January as minimum, showing very’ .srriall

annual fluctuation,

The monthly average for relative humidity is 81 - 86 % which is consdidered to

be of high range.
Titay valley is located in.the inland part of the island, while Zamboanga city
is on the peripheral part, Therefore, survey data at Zamboanga city cannot be applied justly.

Humidity and temperature do not cause any difficulty in paddy cultivation at any rate,
1. 4. 3, Tropical Cyclon

Except some northern parts of Mindanao Island, typhoons present no pro~
blem in the region, Therefore, the Titay valley as far as typhoon is concerned, favorable

land for agriculture,
C. 1. 5. Hydrology { Water Resources }

The Palomoc and Kayaban Rivers which run through the middle of Titay
valley are considered as the main source of irrigation for the district. The two rivers
join at a point above the Titay valley. A possible diversion point is thought dowustrea;n
from this joining point.

Consecutive survey on the discharge of the two rivers have nat been conducted
at all. However, discrete surveys respectively in both the rainy and dry season have

been conducted, as shown in the table below,

Rivers & places surveyed Date of Survey Discharge

Palomoc River and
Kayaban River

(below Junction) 1961 - 10 - 4 2,700 "
1]

1959 - 2 - 12 0.347 m3/sec

" 1965 - 6 - 25 2.105 "
" 1967 -5 -8 1,900 "

As shown clearly in the above results, in the dry season, the Palomoc River
have not enough discharge to irrigate the whole valley of Titay, it's river basin
of 57km2. is juite small, and judging from the specific discharze, the minimum discharge
on the basis of 10 year probability could be well below 33 m/sec. The width of the ,
river is not wide and banking of any form is nonexistent, If a diversion dam of
pumps, canals and roads are constructed in the area without giving any measures, their
maintenance would be very difficult, due to flood'damage. Therefore, for the develop-

ment of the district, establishment of a reservoir dam in the up stream part of the
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- river to help solve the problem of insufficient of minimum discharge of the rivers and for

flood cor;tx_'pl, as well as diversion technique from an adjacent rivershed, should be examined.
C. 1. 6. General Description of Agriculture Practised at Present
1. 6. 1. Land Utilization and Cropping Pattern

1,500 ha. out of the total 400 ha. of land in Titay valley is now utilized as
lowlané paddy fiuelds. Double cropping of paddies which was started in 1957 is now
practiced in enly 70% of the total area,

Land in the surrounding hills are utilized as coconut fields and upland fields.

Slash-and-burn farming is practiced over some portions of the upland field.
1. 6. 2. "Rice Productivity

According to the statistics issued by the Department of Agricultural and
Natural Resource, the average yield for the last three years in Southwestern Mindanao,
where the project district is, was 30 cavan/ha, ( 1.32 ton/ha. ) for the lowland's 1st crop.
28 cavan/ha. (1. 23 ton/ha, ) for the 2nd crop, 20 cavan/ha, { 0,90 ton/ha. } for the up-
land, which is some what below the national average.

As the surrounding hills are inhabited by rats, Titay valley is exposed to damage
by rats which in some years amounts to a loss of half of the total yield. The area 1s also
subjected to periodical floods over a considerable part of the area due to topographical
conditioﬁs. Elon-Elon which is a paddy variety with longer than average growing period
is, cultivated, The district seems to receive insect and pest damage as well.

On the surrounding hills and in the vicinity, slash-and-burn farming is practiced
under this method, a very high yield such as 50 cavanfha, is obtained in the first year.
Upland yield which used to be equal to that of the lowland paddy yield and is still higher

than the same in other districts can possibly be attributed to this slash and burn farming.

i, 6. 3. Land Tenure

Majority of the farmers in the district are full owners of the land. Farmers

holding full ownership accounts for 2/3 of the farms of the region.

The remairing area is divided into tenant farms which is 10 %, and part owners

which is 9% of the whole, Tenant farmers in the strict sense, are only 10%.
1, 6. 4, Farming Scale
’i‘he_avexjage size of cultivation in the district is 7.9 ha. in farm land
areas and 3.8 ha. in ultivated land. - Compared with the national average which are 3.6 ha.
and 2,5 ha, r:espectively; tl;é district averages are much higher,
As showing\iﬁ .the lalrge discrepancy between the area of farmland and that cul-
tivated land; as mu-h as 3.2 ha, of farmland are on the average is left 1dle,

= 138 -



Household distribution in terms of the size of cultivation shows a 53% of farmers

have 5 to 10 ha. and only 26% have less than 5 ha.
1-6-5 Market Condition

The center of trade in the region is Ipil, which is about 150 km, east of Zam-
boanga, an important port city located on the southwestern tip of MindanaoIsland, i’agadian
where the Procincial Governmeni Office is, is about 150km. to the east of Ipil, making
Ipil half way between the two cities. The National Highway which connects these cities
is wide but not paved, The town:of Ipil is presently developing rapidly, however, it
has not been developed to an extent which would be suificient to provide good market

condition.
C. 2 Irrigation Plan and Problems

This area has favorable conditions in terms of topography, climate, soil,
diligent farmers, majority of farmers with full ownership, and with a larger area per
household, for a project area. The water resource of the area, which is the mostt
fundamental factor, is however not sufficient for stable double cropping of the rice
as mentioned earlier. The district is exposed to flood damage every year.

To develop such a district, construction of a storage dam in the upper stream
for the provision of irrigation water as well as for flood control and a diversign dam and
canals in the lower stream should be planned along with river training as basic procedure.

The water diversion plan from the adjacent river basin should be considered,

However, such a plan requires long term investigation and research prior to
planning, Therefore, at the outset of development, the following should be understood,

a., Paddy is planted on a one crop basis, avoiding dry season. After the paddy
harvesting, upland field crops such as corn could be cultivated as a secondary
cropping in the farming plan.

b. In view of flood damage, development should start with an elevated area
below the joining point of the Palmoe and Kayaban rivers,

c, Below the joining point of the Palomoc and Kayaban rivers, a diversion dam
for drawing water and canal system for water distribution up to field
level are to be constructed,

d. The main road which connects the provincial highway and farm road

aiong the irrigation canal and field is to be constructed.

An accurate map with villages, roads, rivers and contour lines should be
prepared and observatories for precipitation, discharge, and water level surveys
should be established within the river basin to produce reliable basic data,

On the basis of the accurate map prepafed and basic data collected, a more

careful survey should be conducted in the future for provision of water for irrigation.
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IV Improvement of Rice Milling Facilities
1IV—1 Outline

1-1 Requests on the Part of the Philippines for Improvement of Rice Milling

Facilities

The Iollowing is a summary of the requests presented at the meeting with the
Rice Mill Commitee of the Philippine Government in Manila,

There are two types of rice mills currently in use in Philippines, namely
the Kiskisan type used commeonly in rural area and the Cono type used mainly by com-
mercialrice millers, More grain is broken by the Kiskan milling process, reducing
total milling recovery, For these reasons, the concerned are hoping to replace the
Kiskan mills with more efficient mills, According to tests conducted by the Philippine
Goverment, rubber roller rice mills give higher recovery of total milled rice and
better quality rice grain. One of the drawbacks of the machine is that the rubber roller
has to be changed quite frequently, Owing to this, the Phillippine Government has
reserved sanction of the replacement of the Kiskan type up to the present, Inorder to
carry out more tests, the concerned with the following:

(1), Purchase of 100 units: of the rubber roller rice mill recommended by Japan,
which would be distributed to proper places in the republic for field test. An assistance
of $300, 000 is required for this purpose,

{2). The dispatchment of 4 rice milling specialists for technical training in assembly,
operation and repairment of the rubber roll rice mill for 3 - § months in Japan with the

assistance of the Japanese Goverment, P30,000 is required for this purpose,
1 -2 Comments as a Result of the Survey conducted on Rice Milling Facilities
ETC,,

{1}, The Kiskisan type rice mill is similar to the Cylindrical friction type and is;
not quite appropriate for Philippine rice which is rather long in shape, Moreover, if
does husking and milling simultaneously in the same cylinder, thus adding more
pressure on the rice grain, causing more broken rice, Use of the rubber roller rice mill
such as Satake SB-2B is cgndidered to lessen the broken rice and thus give higher
recovery of total milled rice, which contributes to an overall increase in the total
quantity of milled rice distributed throughout the Philippines, More research should
be conducted, concerning the durability of rubber rollers,
(2), The conotype rice mill is similar to those used in Thailand, Burma, and
other countries in South East Asia, No problems were readily found on this type,

judging from the quality of milled rice presently being consumed in the Philippines.
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{3). In the Philippines, at present, three companies including Schmid &Oberly

Co. Inc. manufacture Kiskisan type rice mills, while eight mahufacturers including
Jose Barnabe & Sons Tne, produce the Cono type mills, It is presumable that re-
percussions on the part of these manufacturers are being given to the Goverment which
intends to introduce Japanese rice mills,

(4). With regard to storing facilities, so far as we have observed and studied in
Central Luzon and Southern Tagalog, the majority of the storage facilities are wooden
buildings with tin roofs or concrete buildings of one story, .Paddy and milled rice are
packed in gunny bags and piled up in the Chinese style, Gamma-BHC and Malathion
are used for prevention of insect pests. TFumigation is not practiced, Bulk storage
of paddy in silos is not practiced.

(5}. The drying of paddy during the rainy season poses a large problem on
which Dr. D. L.Umari, Undersecretary of Agriculture personnaly expressed his view.
No exact judgement was made as the survey was conducted:!during the dry season,

Application of the heat dryer should be given due attention concering this problem,
1V - 2 Distribution Situation

The transaction unit of a paddy isnormally 44kg, in a gunny sacks., But this
is not practiced uniformally in all regions { for example, RCA purchases paddy in 46kg,
gunny.itbags). WMilled rice is hahdled in 56 kg, sacks. According to the report by
Stanford Institute, 55% of the total paddy produced in the Philippines is held andiin: &
marketed locally and 44% 135 sold definitely to rice dealers, Distribution mechanism of

rice is as in chart 1.

In chart 1, the distribution channel to the consumer from the farmer is roughly
divided into two, namely, a commercial channel composed of collectors or millers,
and a public channel through FACOMA (Farmer's Co-operation Marketing Association)
and RCA, which is a government agency. Rice import is under the RCA totally while
only 10% and under of the domestic paddy sold by land lords or farmers are sold through ¢z
them. FACOMA handles only 2% of the paddy sold. It could be presumed therefore
that the bulk of the paddy are under the commercial dealers. TUntil NARIC {National
Rice and Corn Corporation}, which is a predecessor of RCA, was founded in 1963,
oversea Chinese merchants were monopolizing every fielf of rice distribution, namely
collection of rice, storing, milling and retailing, It could be presumed they still
possess influencial power in the distribution channel,

According to the result of the study by scholars including B, D, Peredo in.
Nueva Ecija province on the distribution system of rice, that ecould be sold by farmers
and landlords are handed to local dealers and retailers before being supplied to short-

term dealers, retailers, and millers in the city. In another words, rice for paddys

are handled by intermediaries who have the same function, causing an unnecessary
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complication of the system. In some portion of the distribution channel, transaction
cost is multiplied in this way, causing higher a consumerlirice of rice. .

During manths of low distribution of paddy harvests, prices are h'qh and vice-
versa during months of high distribution, Considerable fluctuation of paddy pnce ac-
cording to monthly demand changes is shown in chart 6. Farmers sell paddy in 1 - 4
months after harvest to pay debts or for needed cash. They often sell a paddy before
its harvest. As paddy are apparently short throughout the yéar, the price of paddy might
possibly go quite high in the months of poor harvest, But the farmers, because of their
financial condition, are not able to reserve paddy by such a month. Therefore, by the
arrival of such a month, most of the paddy are hoarded by middlemen.

Duplicated functions in distribution channels was already mentioned .,
When paddy are in peak supply, many short-term dealers come into the distribution
system As the price of rice generally goes upward {rom the month of peak suppiy to
short supply, they are sure of profit to some extent, As a consequence of thépr inter~
vention, the distribution channel benome complicated as well as out of order and the
discrepancy between producer's price and consumer's price becomes greater. Under
this condition supply cannot meet demand effectively, seasonal fluctuation of the amount
of crops sold gives rise to undersirable results as shown above. According to the survey
by the National Economie Couneil, which set the required amount cf fice for the whole
population per month as 4031, 000 sacks, the months from October through January are

surplué, while the others are deficit months.
1V - 3 Rice Milling

Rice mills in the Philippines are concentrated in crop producing areas and very
few are in consuming area, 'The type milling machines, twe types of are usged, the
Kiskisan, and the Cono. According to the report of the Stanford Institute, of rice hoarded,
sold, or consumed in the rural areas (56% of the total rice product), 38% are hand pounded,
53% are milled by the Kiskisan, and 9% by the Cono. 44% of the rice in the Commercial
channel are supposedly milled by the Cono. The recent tendency is an increase of Cono
milled rice, while rice pounded by hand is decreasmg. In terms of the milled rice market,
the cono type is more important than the Kiskisan type, for the most of rice in the market
are processed by the Cono type. However, of the total supply of milled rice in distribution,
a considerable amount is still processed by Kiskisan mills and hand pounded, By improving

this condition, we could expect to bring an increase in total supply of milled rice.

3. 1. Kiskisan Mill

The Kiskisan mill { Photograph 1) seems to be a similar to the Engelberg type mill
in the U.S.A. and resembles the cylindrical friction type of our country. The machine
consists of a fluted cylinder roll of 0.5 feet diameter, that rotates within a hollow cylinder

of 2 feet in length 0.7 feet in diameter. The hollow cylinder is composed of 2 parts and can
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be opened as in the photograph. The characteristic of the machine is built-in threshing
device in this part of tha machine. The movable huller blade has an adjustable clearance
with the cylinder roll. The rotation of the rell is about 400 rpm.
Paddy are poured through themill once for threshing and whitering, and bran is separateted
through the perf;nration of the screen, while the milled rice goes out at the outlet end.

The Kiskisan mill is used singly and the average milling capacity is 45 sacks-
of paddy per 12 hours, Kiskisan mills are more common in the area where crops produced
are consumed internally or not sufficient rather than the rice producing areas such as
Central Luzon or Western Visayas where rice is abundant. In the above areas Kiskisan
mills process small quantity of rice brought to local markets as well as rice consumed
in the farmers' hauseholds. The Kiskisan mill that I surveyed (Photograph 2) was owned
by a small landiord in St. Rosa, Laguna Province.

Laguora Province.
3. 2. Cono Mills

The Cono mill is similar to the mills found in Thailand and Burma. The
system is an arrangement of the ivllowing machines in a series. Paddy is milled
through the processing system. Average milling capacity 150 -200 sacks of paddy per
12 hours. Compared to Kiskisan mill, its performance is 3 to 4 times more. The work-
ing process of the Cono mill system is shown in chart 7,

{a) Preliminary cleéaning sieve { photograph 3 )
Sand, pebbles, raveling of the bags are eliminated by this very simple le

flat sieve. Some factories use a slightly more complex type of machine for the same
purpose.
{b) Huller { Photograph 4)

The machine is composed of two discs made of iron plates covered with emery
powder, set horizontally. The upper disc is fixed sgo as paddy is hulled by friction of the
two discs when the lower disc is put into motion, The diameter of the mill is 2 to 4 feet.
It moves at 450 rpm.

(c} Aspirator { Photograph 5}

An aspirator ig a device to eliminate light substance from the other end.
Husks are removed by this process.

(d} Paddy Separator { Phtograph 6 )

It is a structure of 4 to 6 feet a rectangular-shaped box with feet. A sliding
plate inside the box is compartmentalized by triangle wood tips fixed on its surface at
an equal distance, With vertical vibration given to the plate { 70 to 80 returns / minute),
paddy being heavy, pushed up the plate and gathered in an upper groove while brown
polished rice goes down the plate and gathers downward.

{e) Come { Photograph 7)

A cone body coated with emery powder is covered by a steel iron casing withl
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special steel wirecloth, The casing is lined with rubber buffer plates at six spots,

The casing is surrounded by the other steel one. The diameter of the body is 2 to 3

feet and smaller than that of the huller while it is higher with the height of 2.5 feet,
Brown rice is put between the body and the internal casing and whitened by moving

body {750 rpm.). Bran is discharged through a net of small holes of the internal casingly
and aspired by a fan and gathered at a place by eyelon ( photograph 8 ), Milling per-

formance can be controlled by adjustment of a gap between the bedy and internal casing
by vertical motion of the body.

(f} Aspirator

In some factories, milled rice right out of a Cone is measured and packed,

But in some factories, rice is put through the Aspirator before being measured and
packed,

3. 3. Distribution and Utilization of Mills

Distribution of milling machines is as in table 1, with 7, 180 units of Kiskisan
mills and 1, 670 units of Cone mills,

Table 1.

R Metropolitan Cagayan Central Southern
Philippines Manila Docos Valley Luzon Tagalog

Kiskisan 7,180 2 914 719 979 1,118

Cono 1,670 15 37 87 535 216

Bicol Western| Central and | Southern Northern

Visayas | Eastern Mindanao and | Mindanao

Visayas Sulu
Kiskisan 601 944 440 1,136 337
Cono 91 204 192 214 109

Facts and Figures about the Philippines (1963)

Details are not known as to private mill ownership, As for Cono factories
under FACCMA are 104-as of 1962 as in the table ?, Average milling caoacity is 234
sacks of paddy per 12 hours, The factories are more common in Luzon than in Visayas
or Mindanao.
During the four years following 1956, 48 units of Satake Milling machines were
installed by FACOMA, their average milling cavnacity was 90 sacks/12 hours.

RCA overates 159 Cono milling factories as of 1964, But 84 % of the machines
were rented from private mills. 80% of the factories are in Luzon and the residual
20 % are in Visayas and Mindanao. The average milling capacity in the Luzon district

Is 170 - 185 sacks 12 hours, while in Visayas and in Mindanao it is 232-255 sacks/12 hours.
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The latter shows a larger scale of the factory than the former,

The utilization of mills is greatly affected by seasonal fluctuation of paddy supply.
Take the example of research results in Nueva Ecija Province by B.D. Peredo and team,
factories 60 % is in operation., Intensive utilization of the factories was observed from De-
cember to March, as in chart 8 and 9. Rice mills under FACOMA and RCA are in a some-
what similar situation, showing intensive utilization from December to April ( chart 10 )

and from September to January ( chart 11 ). As for the utilization of the Kiskisan rice
mill, much is not known,

Table 2. Factories under FACOMA utilizing the CONO rice milling machines

Average 12 hour Quantity of

Area Numbt?r of milling capacity rice milled T‘i.talggy
factories Y "

in "sacks for one year (%)
Ilocos, Cagayan Valley 44 295 17, 603 21
Central Luz-on, Southern 39 183 8,293 18
Tagalog, Bicol
E?.stern Visayas, Western 16 211 7,619 13
Visayas
N&W Mindanao, S&E Mindanao 3 174 2,846 6
Philippines 104 234 10, 446 16

Papers and Reviews ''Rice and Related Statistics" {1965)
3. 4. Price of Mills

The following, chart 3 shows a price list of mills based on the data presented
by RICOB,

Table 3. Price of the Kiskisan and Cono rice milling machines

Kiskisan type Cono type
10 hour milling Price Yen 10 hour milling Price Yen
capacity in {Peso) Conversion capacity in (Pesol) Conversion
"sacks" fsacks"
40 1,200 108, Q00 80 - 100 8,000 720, 000
50 1,400 125, 000 100 - 120 12,000 1,080,000
60 1,600 144, 000 150 - 180 14,000 1,260,000
80 2,000 180, 000 200 - 250 22,000 1,880,000

Note: It is required 5HP by 50 sacks/10 hr capacity of Kiskisan type,
200 sacks/ 10 hr of Coco type and excluded a motor from the
above price,

3. 5 Quality of Milled Rice

Shape of rice grain, which is long is dominant., {Wag wag. Elon elen, BPI-76

Raminad are received favorably in the market,
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RCA has set a criteria for ratinalization of rice dealings snd standardization
of quality of milled rice, They are (1} the extent of mixed broken rice, (2} glass and

whole rice {3} degree of mixed stone, pebbles, and foreign matter, (4) the. extentof mixed
paddy, damaged grain, chalky grain, {5) mixed other variety, (6) general appearance.
The {first grade rice is long in shape, highly milled rice with an allowance of 10% of
broken rice. The second grade is long in shape, highly milled rice with an allowance of
a few other variety mixed, and broken rice of up to 25%. The third grade is highly mil-
led rice of long or intermediate shape kinds, with an allowance of 30 - 50% of broken
rice. The fourth grade is the lowes quality of milled rice or thase without glass pounded
by hand, The extent of broken rice or other variety mixed is comparatively. This grade
of rice is consumed by the farmers themselves in producing area and does not normally
on the milled rice market, The general consumer is purchasing rice of the second or
third grade generally.

Milled rice is sold generally by volume at retail stores. 1 ganta (3 liter)
measure is a standard, From our observation at markets in Manila, Wag wag (1st grade)
is 2.4 peso/ 1 ganta,Intan ( 2nd grade ) is 1,8-1,9 peso/ 1 ganta, and two kinds of so-
called RCA rice released by RCA are respectively 1,6 peso/ 1 ganta and 1, 4 peso/ ganta,
Most of the people it has been observed buy rice of which quality is 1,8 - 1,9 peso/ ganta,
Compared to the milled rice in Japan, the quality of these rice is much lower, We learned
also that the local consumer show a tendency to prefer old rice which swells when cooked,

showing a considerable difference 1n preference from the Japanese consumer who prefer

the new rice of Japomeca.

3. 6. Request on the part of the Philippines for the improvement of milling machines

This is the request expressed at the meeting with the Rice Mill Committee,
the Goverment of the Philippines in Manila, and is identical to that of the part 2. Improve-
ment of Rice Milling Facility in the Agricultural Project Proposals for Japanese Assist-
ance. The following is the summary of the request,

There are two types of rice mills currently in use in the Philippines, the
Kiskisan mill which is used commonly in the rural area and the Cono mill which 1s used
mainly by commercial rice millers, More rice is broken in Kiskisan milling, resulting
in low total milling recovery. The concerned are hoping to replace the Kiskisan mills with
more efficient machines. According to tests conducted by the Philippine Goverment,
rubber roller rice mills give higher recovery of total milled rice and better quality rice
bran, as shown in table 4, One of the drawbacks of the machine is that the rubber roller
has to be replaced quite frequently, Due to this, the Philippine Goverment has reserved
its sanction up to now., The Goverment of the Philippines is to allocate a budget to test
efficiency of representative Japanese rubber roller ricemill at the rice milling 1aboratoryof
the College of Agriculture, University of the Philippines. In implementation of the of the

above plan, the government request the assistance from Japan on the following items.
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4

N (l). Purchase of 100 umts of the rubber roller rice m111 recommended by .T apan,

B
H v

whxch would be d1str1buted to proper places in the country for field test Ass:stance of
N $300 oo 15 requested for thlS purpose, ] . .
SRR 3 I (Dlspatch of 4 rice m1lhng specialists for techmcal trammg in assernbly,
operatxon and repalrment of the rubber rolier rice mill for 3 - 6 months in Japan.. P3‘0 oo
-~ are requested_ for this purpose,

Ler, ..
LAt e * M -

n . Table 4' A performance comparlson of the Klsktsan and rubber roller type of
) rice millirng machmes ”

AR - .
T H 'R PR - .t . - v ~

[

“Type of '-| 5 Vatiety - E%’écggfﬁggr‘éﬂfdﬁlﬁgd Percentage of | Hourly mili-
Machine of rice unhulled rice. undamaged rice'| ing l:‘aten in
S B Weight (%) | Quantity (%)) collected. Sacks (%)
" Dinalaga 62.5 44.9 16.6 2.25
Kiskisan Intan 66.9 50,0 24.5 3.47
: - Wagwag’ 65.0 50.2 38.2 2.91
) o 64.8 48,4 26.4 2.88
: B Dinalaga 67.2 49,0 38,0 4,10
Satake Intan 71.5 54,0 52.5 3.56
SB:"zB | wagwag 68.1 54.4 52.4 3.30
, 68.9 52.4 47.6 3.65

* D.B.-de Padua "Performance of Low Capacity Rice Mills" GAMI Times

v -4 Stormg ’

Warehouses are most n‘nportant facilities for dealers for long-term storage of
a large amount of rice, According to statistics, distribution of rice storage in the
Ph1hpp1nes is shown in table 5, It amounts to 1,337 in all,

As for the sme of the storage and the amount of rice stored, complete inform-

1 .

matmn was not ava11ab1e As for FACOMA ag in table 6, from 1952 t0 1962, 210

v N

warehouses '-Were bu11t and their average capac1ty was 22,711 sacks of paddy. FACOMA
ut111zed attached storehouses of rice mlllmg factorles for keepmg rice, From 1954 to

1959 there were 135 factorles oi‘ that sort with the average capamty of 175 sacks of rice,

. The number and the sxze of the storage under FACOMA are correlated w1th the produc-

[ . o

tlon area of r1ce Constructlon of warehouses was very actlve up to 1955 but declmed

thereafter Constructxon of :

N Py

RCA recorded the use of 245 warehouses m 1964 82% of among ‘which were

PR

rented from prlvate dealers As m the case of warehouses under FACOMA the ware:

_«\.a.t‘ "‘1; ~ - . z v

- houses under RCA are dxstrlbuted over the rice producmg areas.

.
< - WFoaeoa B " e i RS R R SR
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Wa.rehouse the resea.rch in Nueva Ecua by B D. Peredo a.nd others on dealers
shows l.mper.fect ut111zat1on of facﬂ:.nes. Only 32% of the demgned capaexty of the 'ware
house of dealers are ut111zed and that of the r1ce mﬂlers 43% . Sea.sonal change 1n the

utilization of storage is as shown m F1g 12 - 15 These warehouses are ut:hzed more

fully in the1r capacity only durmg the peak of the supply season as, well as the ha.rvestmg
time of the paddy, Warehouses under FACOMA and RCA are not utilized to the full extent
like these of dealers, The warehouses under the three categories seem to be more than
actually required.

Farmers are selling a relative small quantity of rice. As mentioned before, they. seli rice
shortly after ﬁar{resting. So they don't need storages. Retailers sell a sma.ller amount of
rice per unit of time, that means a smaller amount of rice in the shop. The two are
dependent upon the dealers for rice storage,

Table 5. Distribution of Store Houses for Rice and other Agricultural Products,

Sort ——Regions _ pitippines MePORaliten poco, Cafayan  Central Southern
Unhulled & milled rice .
or other agricultural 1,387 3 2 137 . 402 161
products 758 2 72 55 58 62
Western Central Southern Northern
Bicol - Visayas and  Mindanao Mindanao
Eastern and Sulu
Visayas
Unhulled & milled rice C -
or other agricltural 113 89 102 245 &3
products 10 91 55 285 68

Source: Facts and Figures ahout Philippines {1963)

Table 6. Number and capacity of store houses under FACOMA and RCA

FACOMA RCA
Store houses Store houses attached Store houses
to milling factories,

Area Number Average Number Average Number Average
capacity capacity by capacity
by sacks sacks by sacks,

I 40 31,125 28 198 84 43,672

I 110 22,515 T4 181 98 31,724

I 37 19,065 19 165 20 34,600

jisni 23 15,426 14 104 45 28,204
Philippines 210 22,711 135 175 245 35,437

Note : Areal : Iiocos, Cagayan Valley
" 2 : Central Luzon, Southern Tagalog, Bicol
" 3 : Eastern Visayas, Western Visayas
" 4 : N & W Mindanao, S & E Mindanao
* Number of store houses built or surchased 1952 - 1962
*% Numbers.1954-- 1959 ~
*¥¥ Numbers in 1964
Papers and Reviews "Rice and related Statistics{1965)
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u Fur¥hér, as far as observed in Central Luzon and Southern Tégaldg, the’
majority of the storage facilities are wooden buildings with tin.roofs or concrete buil-
ding of one storey, Paddy and milled rice are packed in gunny sacks and piled in the
_Chinesestyle, Gamma-BHC and Melathion are used for prevention of insect pest.

Fumigation is not practiced, Bulk storage of paddy in silos is not practiced. -

- & Transportation

Paddy and milled rice transport:;.tion in the Philip‘pines is done by means of auto-
mobil, snip, and railway. Tracks (Photograph 10) are used generally in Lugon and

Mindanao, and Steamboats are used in Visayas, All dealers cannot afford trucks,
However, of 58 wholesalers that F, A, Tiongson interviewed in Manila, Cabanatuan and

Bulacan while in research, 50% were resorting to trucks for paddy transportation. The
survey by Peredo in Nueva Ecija, reported that of the 79 dealers, 11 owned trucks and
of the 18 millers, 15 operated their own trucks, Loading capacity of the trucks of the
dealers was 118 sacks, while that of millers was 114 sacks. Moreover, by virtue of its
high mobility, they can conduct purchase of paddy at a cheaper rate.

) FACOMA purchased 85 trucks from 1952 to 1962, to station at rice producing
a"rea'along with 44 already supplied in Ilocos and Cagayan Valley. According to the RCA
report, RCA used 662 trucks from May 1964 to December of the same year. 77 % of
these trucks were privately owned, while 15 % were from the armed forces, and only
8 % were owned by the RCA, During 1864, about 1,500,000 sacks of rice were trans-
ported by truck by the RCA,

Farmers resort to carts pulled by cattle for rice transportation, The means
retailers resort to has a smaller capacity. Both categories depend upon dealers in terms
of transportation, just as in storage,

Data on the perspective study of rice movements in the Philippines was not
available, A tendency in movements canbeobserved in chart 16. As for RCA operation
in rice movements, 73% of the rice imported by RCA in 1964 was unloaded in Manila,
12% in Cebu. Eurther, distribution of rice sold through RCA is as shown in table 7,
which gives Manila, Central Luzon and South & West Mindanao as the main districts.

64% of the rice sold in these three districts.
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Table 7,

Sales Circumstances, for Rice of RCA., .

Districts Inported Rice Home-grown Rice Total
E;Lﬁlizgkfi;e;’ay 4,136,519 2,384,312 6,520,831
{7 AW ' {%}
Manilg 47,61 6.43 ' 32,57
Tlocos 1.62 0.02 1.03
Cagayan Valley 4,87 9.88 6,70
Central Luzon 13,98 30.10 19,89
Southern Tagalog 6,37 3.07 5,17
Bicol 2.80 13,05 6,53
Kastern Visayas 7.88 6,87 7.51
Western Visayas 5,89 6,72 6.19
North & East 1.73 5.16 2,99
Mindanao
North & West 7.25 18.65 11.42
Mindanao
Rice and Corn Administration ( 1965 )
Fig. 1. Rice Distribution Mechanism in the Philippines
Imported rice
FRCA™ )
Rice x e
. onsum
Producer Miller Whole Salei—] Market er Consumer
Rice collecting
agency
bakery
Fuel By products:
husks, rice bran,
brokenrice
Cattle BE
feed Medicine

Jose Gutierrez, Econmic Research Journal Vol. 3 No, 3 { 1965)
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P

t Fig, 2 Sales Source of landlord and farmers in Nueva Euja Province

6%

{ Farmers 16 landlord 79 )

Farmer's hushs

30%

Financial Agency

419

Provincial rice miller

6%

Short term dealer and
miller

16%

Provincial rice lealer

1%

Provincihl consumer market

NARIC

Predessor of RCA

3%
Landowner's hushs
35%
497%
9%
1%
3%
FACOMA

Data From: Mr. B.D Peredo and thers, 'Cost of Marketing Palay and Rice in
Nueva Ecija." U.P.C.A (1961 -~ 1962)
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Fig. 3 Sales and Supply Sources of Rice Dealersin
Nueva Euja Province

( dealers 55 )

Supply sources (Refined rice)
Desalers fro;n the NARIC
cther Provinces Dealers in  (Predecessof of RCA)
Landowner the Province
84%
Former ™~ / Dealers from the
\ / other Provinces

Short- term
dealers and
millers 56%

Short-term
dealers and
millers

Dealers from
he other Provinces

1% Dealers from the
other Provinces

Sales Sourcess

Consumer
Dealers in the market in Consumers in t he
Province the Province Province

Data From: Mr. B.D. Perdo and others, "Cost of Marketing Palay and
Rice in Nueva Ecija " U.P.C.A (1961 - 1962)
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Fig. 4 Supply and Sales Sources of Millers in Nueva Euija Province

(Paddy) (Miller 21)
Landlord . dealer

farmer T72%

short-term
dealer &
millers 52%

Short-term
dealer and
miller 529%

sumers of the
province

deglers
from other
province
38%

millers
from athe
province

retailers if the
province

{paddy} (milled rice}

Data From: M_r. B.D. Peredo and others, "Cost of Marketing Palay and
Rice in Nueva Ecija, "U,P,C.A. (1961 - 1962)
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Fig. 5 Supply and Sales Sources of Retailers in Nueva Euja Province

{Ratailers 60)

{paddy) { milled rice)

Narie

(rea's antecidence )
dealer in the
province~-~",
3% //

farmer

retailer
. 1009

consumer in the province

Data From: Mr, B,D, Peredo and others "Cost of Marketing Paday and
Rice in Nueva Ecija. "U.P,.C.A. (1961 - 1962)
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Fig. 6

a. The Philippines b. Central Luzon Area
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Fig 7 Arrangement of Cono Machines in a milling factry
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Fig.8 Rate of monthly utilization of small'rice mills
in Nueva Ecija province
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Papers and Reviews ' Rice and related Statistics” (1965)
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Fig.9\ Rate of monthly utilization of major rice mills
in Nueva .Ecija province
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Fig 10 Rate of seasonal utilization Cono type miles in FECOMA
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Fig.12 Rate of monthly ufilization of warehouse by small

cargo booking agents in Nueva Ecija province
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Fig.13 Rate of monthly utilization of warehouse by major
cargo booking agent in Nueva Ecija province
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Fig 14. Rate of monthly utilization of warehouse by
small operators in Nueva Ecija province
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Fig 15 Rate of monthly ufilization of major rice mill ware—
houses in Nueva Ecija province
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Fig. 15 Mobility of Paddy and Milled Rice in the Philippines
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Stanford Research Institute An Economic Analysis of Philippine Domestic
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Photograph 1. Inside of Cylinﬁer :

Kiskisan Milling Machine

Photograph 2. Kiskisan Milling Machine
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Photograph 5, Aspirator

Photograph 6. Paddy Separator
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Photograph 9. Silo for Paddy Storage
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Photograph 10. Truck for Rice Transportation
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APPENDIX

A. The List of Individuals of the Philippines who helped &
Cooperated with the Japanese Team

Note: The list of Fillipino Counterpart Committee etc,
shows in Chapter 1 of this report.

PROVINCE OF ORIENTAL MINDCRO

l. Mr. Mauricioc C. Garcia
Acting Provincial Agriculturist, APQ
fActing Provineial Director, RCFCC

2. Mr. Pedro B. Angara
Provineial Officer-In-Charge, BFI
Deputy Provineial Director, RCPGOC

3. Mr. Pedro A. Guanio
Arca Supervisor, ISU

4. Mr, Hernando N, Sanches
Regional Director
Bureau of Agriculiural Econcmics

5. Mr. Fred Q. de Graoia
Seed Inspector, BPI

6. Mr, Rodolfo A. Ignacio
Provineial Governor, Or. Mindoro

7¢ Mr, Felix M. Cuasaoy
Muniecipal Mayor, Calapan

8. Mojor Epigenio Navarro
Provincial Commander, Or. Mindoro
Fhilippine Constabulary, AFP

9. Mr, Jose Iobrin
Chief of Police, Ca lapan

10. Mr. Rodolfo G, Paras

Officer-In-Charge, Mindodo Agency
Agricultural Credit Administration
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]J.. Ml‘n Agapi'l‘-o A. Reﬂua
Ubserver-In-Charge, Weather Bureau
Calapan

12, Mr, Alejandro Sarmiento
Superintendent, Pula River Irrigstion System
Actg, Provineial Irrigation Engineer, NIA

13, Mr. Francisco C. Robles
Manager, Calapan Agency, PIB

14, Mr. Bartolome P. Javier
Manager, Calapan Branch, UBF

15, Dr, Alberto C, Montellano
Municipal Heglbth Officer, Calapan

16, Mr, Marcelo Rodilles
Asst. Irrigation Project Supervisor, ISU

17. Mr. Francisco Abao
Acting Assistant District Engineer
Bureau of Public Highways (BPH)

18. Mr. Ieovigildo Geco
Senior Civil Bngineer, BPH

19. Mr. Celso Gunanan
CGivil Engineer, BPH

20, Mr., Nelson A. B arranda
Agricultural Credit Extension Technician
Dept. of Rural Banks, Central Bank

21, Mr,. Antonio Taciano, Jr.
Manager, Naujan Rural Bank

22, Atty. Pastor de Guzmsn
Actg. Digtrict Tand Officer
Bureau of Iands

23. Mr. Lito Eustaquio
Accountant, Naoujan Rural Bank

24, Mr, Paquito Riel
Bockkeeper, Haujon Rural Bank

25, Mr, Ernesto T. Villena
bistrict Engineer
Bureau of Public Works (BPW)

26. Miss Mona G, Valenzuela
Glerk~Typist, APC
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3.

ZI—.

9.

10,

15.

Mr. Amodo Mararac
Clork-Typist, APC

Mr, Teofilo Viray
Breeding Station, BAI

TROVINCE OF IEYTE DEL NCATE

Mr, Rufino Ayaso
Provineial Agriculturist, APC

Mr, Bulgoris V. Ielisg
Assist, Provincial Agriculturist, APRC

Mr, Ignacio M. Ortega
Assist. Regional Irrig. Engineer, NIA

Mr, Celestino P. Tompil
Provineial Officer Incharge BPI

Mr, Jose M, Solis
Agronomist, BPI

Mr. Salvador B. Salamio, Jr.
Agronomist, BPI

Mr. Marciano Ia. ILaguna
Provincial Statistician, BAE co,

Mr. Remicio A. Tobones
Farm Menagement Technician, Alang-alangs APC

Miss Anita 4, de Guicz
Farm Monagement Technicicny, San Miguel, APC

Mrs. Estefania T. Daga
Farm Management Technician, Palo, APC

Mr, Norberto Romanldez, Jr.
Provineial Governor, lLeyte

Mr, Andres G. Yu
Municipal Meyor, Alang-alang

Mr. Uldigario Iapidario
Municipal Moyor, Son Miguel

Mr, Genaro Arsos
Supr., CE I, BPH

Mr. Isuro Ccstillo
Dist, Iand COfficer; Pu., of Ionds
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16.

i7.

18.

19.

20,

21,

22,

9.

Emilic D, Ayaso
Officer Incharge B P W

Mr. Cesar Yray
Supervisor, RCA.Tacloban

Mr. Romon Eamiguel
Representative, RCA Tacloban

Mr. Conrade A. Clarin
Credit Officer, ACA

Mr, Vicente V. Cabanlit
Branch Accountant, ACA

Mr. Valentin M. Dulee
Manager, TNB

¥Mr, Esteban T, Fadullom
Assist. Manager, DBP

PROVINCE OF ZAMBOANGA DEL SUR

Mr, Doniel B. Coloma
Reg. Accountont, BPI

Mr. Celso J. Palma Gil
Actg. Reg. Director, BPI

Mr, Abundio Mojica
Actg. Reg. Director, Bureou of Soils

Mr., Silverio Grazmen
Prov, Director-Zambo. del Sur,
Prov, Pest Control QOfficer, BPI

Mr. Ieoncio U, Balico
Adm, Assistant, BPT

Mr. Bayani M. Pouda
Staff Officers; BPI

Mr. Gliceric A. Pescador
Prov. Agriculturist,; APC

Mr, Venancio R, Fontanilla
Foorm Monagement Teochnicion, Ipil, AFC

Mr. Anastosic B, Doscollar
Form Management Technician, Titay, APC
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10. Mr, Pablo Parredo
Bureau of FPlant Industry

1l. Mr, dose Arce
Regional Irrigation Inmgy, N I A

12. Mr, Ruperto Grimares
Bureau of Plant Industry

13. Mr, Wilihardo Acero
Bureau of Flant Indus try

4. Mr, Vicente M, Cerilles
Vice~Provinecisl Governor, Zemboanga del Sur

15. Mr. Saturnino A. Baybayan
Munieipal Mayor, Tibay

16, Mr, Margarito F. Babaan
Provincial Incharge, ACA

7. Mr., Bernarbe C. Arandela
Incharge, RCA Region VIIT

18, Mr. Fugenio Sinoy
PACD,, Ipil

19, Mr. Doroteo V. Tlomero
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B. The List of Data Collected

NO, DATA SOURCE
CATAPAN ~ NAUJAN Ares

Meteorology

1. Daily rainfall at CALAPAN Weather Bureau
{ 1957 - 1966 )

2. Daily temperature at CATAPAN (1966) n n

3. Monthly temperature at CALAPAN u 1
( 1957 - 1966 }

die Records of typhoon at CALAPAN u n
( 1949 - 1959 )

5. Records of tidal range at CEBU
( April, 1967 )

Hydrology
Map
6. Topographical map of Magasawang Office of the Highway
tubig river ( 1:2.000 ) Dist. Engin.
T General plan and elevation of bridge u 1 n

over Magasawang tubig river

8. Mop of Mindoro Oriental showing road f u W
system ( 2:200.000 )

9. Soil map of Mindoro island B. S.
( 1:200.000 )

10. General plan of irrigation project
(I.S.U.) in Barrio BUHANGIN (1:4000)
and attached, NTAUJAN

Construction
1l. Iist of construction materials, Office of the Highway Dist.
equipments and construction Engineer

companies Engineer
12. HRoad Iist

Agriculbture

13. Statistics of rice production
GALAPAN, NAUJAIT ( 1958 - 1967 )}
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NO.

15.

16,

17.

18,

19.

DATA SOURCE

Statistics of corn and cocomut
CATAPAN, NAUJAN ( 1963 - 1957)

Crop damage report CALAPAN,
NAUJAN ( 1958 - 1967 )

Agricultural Economy

Census of the PHILIPPINES, 1960

Agriculture ORIENTAL MINDORO Bureou of Census & Statistics
Cengus of the PHILIPPINES, 1960, Bureau of Census & Statistics

Population, housing ORIENTAL MINDORO

Answers to questions submitted by ACA, DBP, PNB, RB of NAUJAN
the Philippine ~ Japanese survey

team in CRIENTAL MINDORO

Condition of health of people Principal Health Officer;
ORIENTAL MINDCRO CALAPAN

ATANGALANG — SAN MIGUEL Area

Meteorology

Daily rain fall at TAGLOBAN W. B. Tacloban City
( 1957 - 1957 April )

Daily temperoture at TACLOBAN u i n

{ 1966 )

Climatological dats for TACLOBAN CITY n u ]

( Normal Values )
MAP

Mainit river irragetion project Office of the Reg. Irrig. Engin.
Top graphic map and others Tostern Visayas Irrigation

Region NTA.

Soil Survey of IEYTE province
PHIT.IPPINES with Soil map (1:200.000)

Soil Report 18 B. S.
Construction
Iist of construction materials Office of the Reg. Irrig. Engin.

and their unit price
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NO.

T

9.

1.

5.

DATA
Agricultural Economy

Agricultural Credit Survey

One year barrio development program

ATANGATANG, IEVTE
( 1955 - 1966 )
( 1966 ~ 1967 )
( 1967 - 1968 )

Census of the Philippines 1960

agriculiure LEYIE
TITAY VALIEY

Meteorology

Daily rainfall at rubber plantation

estate, TITAY ( 1961 -~ 1946 )

Daily rainfall at ZAIBOANGA
( 1957 - 1966 )

Doily rainfall at KABASATAN
(1954 - April 1967 )

Monthly rainfall at rubber vlantation

estate, TITAY ( 1961 - 1956

Hydrology

)

Tindings and observation of the

proposed TITAY TRRIG. PROJECT

(consolidated records of discharge

of the palomoe river)

Map

Map of the municipality of T2IL and

TTEAY ( 1:100.000 )

Sketeh map of TITAY VATIEY (1:20.000)

S0il map (Temporary) of
ZAIBOARGA DEL SUR ( 1:20,000 )

Resister map ( 1:4000 ) TITAY

Construction
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SOURCE

ACL Ieyte -~ Samar branch

Farm Management Technician

Mangalang, Leyte del

Norte

Bu. of Census & Statistics

Marcelo Tire & Rubber Corporation

Weather Bureau

PHILIPPINE RUBBER PROJECT CO,,Inc

Marcelo Tire & Rubber Corporation

Office of the Reg. Irrig. Engin,
for Mindanao

Office of the Dist. Highway
Engineer

Bl SI

Bu, of Innds, Ipil Zomboanga
del Sur



NO. DaATA SOURCE

10. Unit price of construction Office of the Dist. Highway
materials in IPFIL Engineer
1. Equipments assigned in this district " n n
Agriculture
12, Rice and corn production statisties,

ZAMBOANGA DEL SUR ( 1957 -~ 1966 ) B.P.I.

13. Rice and corn Pests disesses
statistics, TITAY ( 1957 -~ 1966 ) B.P.I.

1. Report of chemical analysis B. S.
for soil samples and fertilizer,
iime recommended

Agricultural Econony
15. Project plan (January - June 1967)

TITAY
16, Agriculbural statistical data of
TITAY
17. Census of the PHILIPPINES
1960 Agriculture IEYTE
COoMMON
1. Census of PHILIPPINES 19450
agriculture, Summary
2. The PHILTPPIES statistical survey
of households 1961
3. Rice and corn financing
AR Weights and measures conversion

factors and related information
for use in PHILIPPINE agriculture
and trade

5 Average cost of production per

hectare of rice, by variocus cost
of farm expenses by region.
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C. Climate Data

C. 1. Precipitation Data of Naujan District

The daily precipitation record in Calapan for the last 10 years ( 1957 - 1966 ) is given
in table C.1.1. The figures in the table were obtained from Calapan Observatory and were

recalculated in terms of the centi meter,

In table C,1.2., monthly precipitation and annual precipitation derived on the basis of
table C,1.1, are shown, In accordance with the table, annual precipitation probability and
maximum daily precipitation probability are calculated, using the .Iwai formula, and given in
tables C-1,5 and C-1-6,

In table C-1.3, consecutive dry days with daily precipitation less than 5 mm. obtained

as the sum in table C-1-1 are given,
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Table C-1-1, Daily Precipitation Record
M 1957 (mm) Mindoro Island Calapan
Month
puen | 1 2 3 1 5 6 7 8 9 10 11 12 Toust
1 154>§ - 20| -~ 33 20 61 03| 2s 15 05 10| 1838
2 74| - 08| - - — 1140|124 03 43 o5 | 74 661
3 - T - 465 - 18 6.4 18 - 371 23 08 967
4 79| - - 10| - 08| 58| o5] 84| a6 33 | - 343
5 18| - - 1371 - 03] - | 815 10| o8 13| T | 1004
6 o] - - 3 - W] =~ | 836 | 41 23 | 163 L5 | 1111
7| 104 - 13| T - arz| o3| a5| - 3| o5 T 230
8 | - 30| - - - a5 | 432 | - 23 03 as [ 508
9 03| - 15| - - 150 | 307 08 a7 a3 | - - 583
10 - T - 33| 198 2o 10 10 79 08 10 43 111
11 - 18§ 33| 185{ ~ a5 | 15| 36 281 as 18 | 420 802
12 08 a3} T - - T | 142 ] 1ta7| - 18 74 03 355
13 43| - - - - - | 14| 38| - ag] - - 569
14 T - - - - 10| 272 38 03 | gag | - T | 1212
i5 ~ T 0] - - - 05 97| 41| - - T 153
16 - 33 | 2a2 28{ - - - 43 a3 | - - 08 | 407
17 - 25 15| - - - - 188 — 20| - - 248
18 - - - - - - |l1e7| T - 41 a3 | o3 154
19 T 13| 41| - - - 03| - - a4 58 a3 212
20 T 20| 53| - ~ | 249| 25| - - s | T 18} 370
21 03 181 - 3| - ~ 10| a8 25 | - - a7
22 15f - - - T - 97| ag 28| 25 13| - 277
23| 107} T - - T - | 318 L3 13 38 18 | — 507
24 t5f T - - es| T - - 25 03| 13| &1 145
25 T ~ - 13| 145 30| -— - 25 20| - - 233
26 T T - 08 20| - - - - T - 53 81
27 - 23 - as| - 15| 41 112 - 03 03 | T 202
28 05 | - - - - 87 13| - - 23 | 20 158
29 - - - | - 15| - - os | 89| - 03 122
30 T - - 345 51| -— — { 432 03| ag 15 945
31 61 - 13 - L5 13| 89 - 1a1
Toal [2401| 163} 530| 940| 762| 701 (1884 [3353 | 955 |2024| 582 | 801 |1.50486
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(2 1958 (mm) Mindoro Island Calapan
Month
Date 1 2 3 4 5 6 7 8 9 10 11 12 Tatal
1 T — | 559| — | €68 — 1.3 - - - - 14 1254
2 .03 T 0 - 4.3] - 223 267 74| - 12.2] 338} — 106.8
3 5.3 i8{ 13} - T | ‘262 037 147 — 384 58| — 93.8
4 102 03| - - - 3.6 546 68| -— 25.7 58| 23 109.1
5 0.3 16.0| 33| -— 9.1 43 T 33} - 2041 36| 13 61.3
6 - - - 48 08 — | 300 s54.1| 10 — - - 90.7
7 T - - - T — 28| 534l 127} 1250 — — 193.9
8 1.0 - - - - - 2.3 300 203] 270 61130 99.7
g 114 - 05| - - 140} - - 5.1 4.6] 406f — 762
10 20 - 08| - T 145 - - - 20| 28| 4.3 26.4
11 T T - - T 48 - | e53] - lo| 4.3 240 994
12 15 T | 254 - - - - 114 — 173} 3.0| 36 622
13 13.7 0.8 4.1 - - 13 8.9 25 -— 2.8 3.3 1.0 384
14 T 91| T T - - | e20] — 0.3 79| 99| - 892
15 13 T 21| - - - { 29.0( 439| -— 229 1] - 1103
16 05| 272 - - 7.6 - 99| 594{ - 206| 30| - 1282
17 58.2 05{ -— - - — | 188 13| - 117] 120 15 104.0
I8 36 T - 03l T -] 157 175 — — 41 0.8 42,0
19 03 - - - T - T 495| 185 130 - - 81.3
20 - - - | 180] T - - 5.3} 13| 602| 224) 46 1118
21 5.8 - — 03] T - - | z61| 6sy,, Bf - - 157.7
22 165 1.8} - - - 254 -— g1 — 46) 194 — 76.8
23 0.5 28] — — - - - 56| — 03| 221 0.5 318
24 9.9 05| -— - - - - 56| — - | a91 10 56.1
25 T 18| — - - 05 -— 0.3 38 - - - 6.4
.26 T 274 — - 13 2.8 274 05) 0.3 0.5 - - 602
27 15| 1221 — 18| 03 — - - - 196 | 267 — 621
28 38 B4 - 05| 150 0.3 — 20| 08 — 91| - 399
29 8.1 — | 142! 61| -— 15f = 198 — T - - 49.7
30 137 79 | 3lz2| - 15 - 104] 232 - - — 87.8
31 25.4 - - - 7.1 - - 325
Teal | 1948 (110611225 | 63.0{1052!1228(280.7{5121| 9385563 [281.0 | 59.3 | 25111
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(3 1959 (mm) Mindoro Island@ Calapan ,
Month
Date 1 2 3 4 5 6 7 8 ] 10 1 1z Total
1 - - - ~ 1 175| 190 | os| 13{ —{ 104| 23] 15
2 - - 46| — 1] - 56 64] - 79| 69| 15
3 43| — |[124| — | 340] - 33| - — | 257] 132| 38
4 183] — 38| ~ T - - 99] - 38| 23| o3
.5 58] 38| 20| - 13 - 23| 10y — | 401f - | 112
6 - - 08| - | 102| - - - 86] T | 686 1.0
7 23| — - - - - - - 1.8| — | 224} -—
B - 25 | - - - - 66| — - - 68) —
9 - 08| 76| - - — 10| - - 13| - 8.1
10 23| - 10| - 58| — - - - - - -
11 63| — 30| — 18| - - - - - - -
12 89| s3] 38| — - - - - - - 13| -
13 - - 79| — - - — | 277} 25| - - -
14 791 — 741 — - ~ | 396} 10] - — | 168] 10
15 - - 971132 - 82| 89] z11| - — | 719y T
16 66| — 1 — | 187 - - - - =~ | ya4] 10
17 13| — - - 1.8 18; — 43| - 51| s 3.0
18 23| 84| - - - 56| 49| 86| - 56| — | 378
19 ~ | 871 ]| — - - 56| 46| - - {218 — | 114
20 151180 | — t117]| 160l - | 739| o8 - 08| 25| -
21 - | 182 | - - 8.6 13| 15| - - 3.8[ 33| 43
22 1551 — - - - 78| — - - - 08| 4.6
23 23] - - - - 23| - 13| - 03] — 3.0
24 46 — - - 43| 08| 198 — - 36 18| 08
25 226 — - — | 127 33| 33| 10] - - | 122] 23
26 - 38| — - - T 89| - 30| 15| 114 23
27 18| — — - — | 439 - 08| ., 3"j§ 28| 94} -
28 - - - - - - 23| s8] — 41| 58| 25
23 - - - - — | s76f T 33| -— es| 05| —
30 - - - - 76| - — | 1408} - 05| -
3l - - - 76| — 0.3 2057
Totsl | 108.6; 94.9 | 64.9 | 24.9{134.9/195.0 {194.6 | 94.1/103.8[139.2[3389(306.7 18005
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49 1960 (mm)

Mindoro Island Calapan

eyl 2y a3 4| s | s | 7| 84 9 |0 |1 |12} T
1|6 g?j:; 13l = | -1 — 1 — |[340| — | s00| 18| 36| 33
2 15| o3| — | soo| - | 163} 4a22| — 51| — | 23| 20
3 - - — 23 - 03 0.3 302 273 - - -
4 13| 107 = | 28] - | i1s2] o1|s308] 74| - | T -
5 os| 89| 91| - 03! 38| 25| 170| 08| s33| 28| -
6 - - -1 =1 o3| - 05| 38| 15| 152|285 53
7 | 122] 74! = =1 10| = | - | 320 —|[729} 81} 147
g 25| oal =) —|z2672] - | — |180| 48] - [ 05| 13
9 o8l e8| - | -1 - | - | - 10{ 61| — | T 5.1
10 — | 103! o0a| s1| 13| - |16s] 03] -~ | — | 38| 1Ls
11 o8| os|] - - 18] - | 20| 23} — | - go| -
12 — | 170| os| -} - | 228} 305] - 71| 307 | - 23
i3 e 03| 79 -~ | 864 — | 455| 406 - 99 0.3 1.8
14 - - - - | 140 102] os| sez| -| - | - | -
15 - =t =1 =] o3} - | = | 282} - | - 08| 20
16 - | os| -| -—1} 145 - 05| o3| o3| - 15| —
17 -1 =1 =1 =1 10| 229] o8| — 33{ 03| 23| -
18 -1 -1 - sol - | — | =1 =| - | z248| 05| -
19 - | o8| - o3 —| - - | - os| — | - | 112
20 13 - - - 4.1 23 b - 135 9.4 — 33
21 1ol 12| -| —=1| = 234] - | os] o8] o0si - 1.3
22 03| o3| - 94| —| o8| - - 74| 97| 03| 10
23 15| 1651 —1| 699 - | 16| - | - 58| 15| — | —
24 0a| 9z7| - - =1 a3t = = 104] 03] 08| 10
25 - 20 -1 -| 25| 152] 03| - | =226 — | 03| 05
26 g1l sa| 28 — | 251] 124] — - 03] — | 23| 18
27 s¢] —| -1 —| sue| 264] — | — | 152| 267 18| z21
238 -1 51| - -1 71| 65| o8| — | 963 — | 46| -
29 - -1 - 7a] 18| - | = | -] 1s2] s&| 84| 41
30 7.1 5] -1 238 - | - | - 66| — 10| 15
31 - 2.8 0.3 | 42 4.3 3.8
Total | 21471967 24.9| 1328[269.5|192.9{1860|298.2| 3087|2667 | 834 907 22652
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) 1961 (mm) Mindoro Island Calapan _
oo, z {3 | 4| 5 |6 |7 18| 9] w0 uijiz]| tem

1 84 | 25| 102 ~ [ 254 - 03| - T T 03] - 471
2 18| 13107 — - - - -1 - - - | - 138
3 - - - 03| T - 38| —| - 25| — | 145 21.1
4 18| 48| 03| - | 300 - 38| 03| 168 08 - | 48 634
5 43| = | = | - | o8| o8| 36| 10| o8] —| = aa 156
6 13| — - 58| 119| - - -1 - - 48| 94 33.2
7 - T - 23 - 26.2 - — T T 5.3 1.0 34.8
8 56| — - - - - - 25(° T 25| 10| o3 119
9 05 | — 81{ 05| 10| 49.3} — 51| - 200 T | - 66.5
10 - - 48] - - 4.6 — 03] — | z24! 6.6 — 387
11 13| T - T | 338 -~ 05| - - | 244f -] - 60.0
12 122 | 81| - T 81| - - -1 - 28| 300| - 58.2
13 20f 30| o5| - 33{ - - - 10| 0.8/ 08| 25 13.9
14 == = - e ies| — | 30| sa| 43| 48| 03] 1815
15 - - - j279{1753] - - - 08f 475 91| - 230.6
16 — - 1.5 T 114 20 03| 264 d — - T 41.6
17 - - 0.8 - 17.3 2.8 331 239, -— 59.2 - T 1073
18 — 561 03] — 15| 617| 53| 94| T 3.6/ 66| — 949
19 5] — - T — | z97| — | 127 - T 23l — 162
20 15 — [368] - - | 295! -~ | 173] - 18] 18| 13 89.8
21 0.3 - — - - 8.1 - 18.3] 49.0 -— - 0.5 762
22 03| — - - - 28| — | 310! 15| T ! &35 - 99.1
23 05| — - - - T 13| 112 — 76| 1618 15{ 1839
24 05| — - - - 43| - 71 T 13| - 3.0 162
25 03| - 10| 196 23] — - T 78] T 5.8 369
z26 89163 ~ — | 108] T T - — - 08| 08 377
27 203 | — 33 — —~ | 485} T - - 53] 03| T 7177
28 - 30 | - - T | 165} - 28| — | 394| 08| 53 67.8
29 - - - 13| - 25 - 18] 03 — -1 20 7.9
30 - - to| - | 373| - 13 - T 48] — 444
31 - T - — | 381 43 - 424
Total 733 | 416] 77.1| 401]467.6|3454| 222|2135 755! 2404 3054| s57.3! 19594
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® 1962 (mm) Mindoro Island Calapan
oondonth 2 3 | 4 5 6 |7 |8 9 |w lu |1 2ot
1 - 89 | - T 05| — 561267 — | — | - | —
2 181 23 {76137 - | - 6o| 56| 08| o8| - 0.3
3 18§ T 20| o8| 608 - 48| 18| 333| - 13| 74
4 0.5 3.0 - — 86 - 43.2 8.1 11069 - 64 | 262
s 118 a8 | = | 23| 38| - | 28| z26[ 7N — | 11| 25
6 08 | 25 | - - - 05| 25| 30| 51ho24| 08
7 - 18 | — - 51| 18] 145| 20| 36f 79| 23
8 3.8 4.3 - - - 10 | 59.2 2.5 - - 0.8
9 13 | — — - - 03| — | 117} 10| 9s| 33
10 48 | — 66 | — — |1s7] wjnr| T [147] -
11 15 | — - - - 41| 147| 53{114| 10| -
12 13 | - - - - 08} 30| 41|142]| T -
13 - 13 | — - 15| 51| o8| 28| 20 — | — | 305
14 0.5 T - - 0s| -— 224 3.3 08| 114| - 5.6
15 - 18 | - 18| 33| 36| - | - - T - | -
16 T 5.1 - - - - T - 173 - - —
17 25 | 33 | - - 61| - - | - 10| Ls| 25| -
18 - | - — | 408 25§ - T | — | 122] 51| - 05
19 10 | o8 | 18] - -1 - |127| = | 1227 - | - -
20 6.3 - 03 - - - 163 T - - 6.4 1.5
21 63 | — - - 13| o8| s23{ 43| 13| 251 98| T
22 - - - 93| — | 335] 1190| — | 112} — 53| 10
23 41 | - - ag| - 13| o0s| 74fiods| — | 118 13
24 20 | 58 | ~ — | 137 =20 107 20 124| -~ |254| 30
25 20 | 51 | — - 76| — gg| - 08| - | - 15
26 30 | — - ~ t 264 64 10] 101] - - | 41| 2718
27 10 - - - 16.5 30| 124 - - 1.3 | 185 0.5
28 6.6 5.1 — - - 0.8 6.4 - - 101 - T
29 - - - 14.5 28} T 119 0.8 - 10.7 r -
30 | 132 ~ 1 404] — | s72! 84] 145| - 43) 30| -
31 43 - - 36| — - -
Total | 822 | 56.9] 183 (1202 ]156.0|118.8 [268.4|205.2{484.6[1059 (237711170 [19702
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M 1963 (mm) Mindoro Island Calapan
Manth -
Date 1 2 4 5 6 7 8 9 10 1 |1z Total
1 08| 03| 15| 209 64
2 1.5 B.1 117 T |[129 T
3 5.6 7.9 T T 08 (129
4 13 28 08203 84| 03
5 15 13 T 7.1 109 | 08
6 13.2 T T 6.8 8.6 25 0.8
7 68 | T 6.9 1.5 - 63| 15| 23
8 76 | 05 23 0.8 05| 156 | 03] 05 | 30
9 i30 0.5 6.3 T 37.3 T 38
10 0.8 19.8 46 { 14.0
11 7.9 13| T | 134 523
12 125 5.6 3.0 r 5.8
13 |102 08| ¥ T | ea| T [119
14 61 | 51 178 T T
15 43 | 13 203 | 305| 0.3 0.3 0.9
16 15 14.7 128 T
17 127 35.6 109 -
18 48 127 9.1 38{ 03| 51
19 T 0.8 34.8 30| 30§ 20
20 56| 05| 63| 104} 03] 56| 10
21 36| 142 T | 160( 239 0.8
22 T 0.3} 137
23 8.4 0.5 23| 289 127 1.3
24 18 | 18 96| 424 33| 10
25 05 244 135 33| — | 268
26 4.3 56 |114| 18| 262 274| 122} T | 135] 41
27 10 1.0 30{180| 51| 61| 208 15} 147 -1 13
28 28 T | 110 28| 424 r 5.3
29 5.8 8.1 T 2.0 5.8 2.8
20 18 91 51| T
31
Tota 894 | 176 211 {538(|124.1]128.7)2745{267.4/163.0{1065(119.3 | 1,3554
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1) 1964 (mm)

Mindoro Island Calapan

oothl g b 2| 3| 4| s | 6| 7 {8 |8 10| 1 12} Toul
T | 81| 81| 121 03| T 18| 269
2 | 56| 127 T 102| 18| 243 10] 410
3 | 254 254 T | 21| %0
4 |122] s8 23| 70 T 05| T | 13
s | 61| 46| T 08| 109 28
6 | 10| 53 T 108 | 300] 10 T | 870{ 250
7| T | sa 170| 38| 29| o8| 274
8 | 13 T | 10 T | 20| 43 18
9 15 0.3 T T T T
10 | 51| 20 T 28} 525] 10 110
11 | oa} 31| os 0.8| 03
12 | s1| 33 t | o8| T | 78| 48/ 107] T 3.0
13 | w0l T 290 | 48 13| 445 230| 29
14 38| T 20| 26| 10| 50| 240] 522
15 39 144 a8 T | 180| 353
16 15 T T 30| 360| 10
17 5.0(105.0 80
18 T 1.0 177 1.8 130( 05
19 4.3 05 13.9 T T 20} 160| T
20 | 33 214 03| 20| 230| e30] 1s
21 | 58| T 327| 90| 18| 243| 14 4.6
22 43 10| 10| 60 38 T
23 20| 85 s8| 10| T| T
24 0.8 03| 121 T | s60| 50| 306| 12
25 0.8 147 18| T 1.8| 436| 28pnT710
26 201 | 165 51| oa| T [ 520
27 28| 378| T 0.8 389, ;oo
28 285 3.6 13| 305] 129{ 779| T
29 03| 723 163| 100| 12
30 | 4a 147 | 101 20| 269| 289
31 03| 43 110 20
motal | 900 |1633| 682 331 | 47.1|2121]2071 | 97.6[259.3|1603}9151[1969| 24501
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9 1965 (mm) Mirdoro Island Calapan
Month
Date 1 2 3 4 5 6 7 8 9 10 11 12 Tatal

1 3.9 05 166 05| - T — | 279
2 0.3 70| 04 T 30| 10| 410] 55| 80
3 78 4.8 23 43 0.3 0.3
4 5.3 10| 0.9 33] 39.0f 23
5 118 03
6 110 303
7 109 | 225 50| 08 3.0 1.0 100| 405
8 28| 45 30 700 184 T 4.0
9 23| 10 13 11 0.6 T

10 113 08| 03 23| 110 90 30.5 5.3

11 290 18.0 - 243| T 13.9 T

12 30 60| T 03 2.1 4.0

13 13| 30| 03 225| 30| 20 1.3] 15| 105

14 20 1.0 10] 40 33| 54| 85 25| 106

15 0.9 301 180 23 50| 06| 20

16 201 T T 1.0 100 T | 210| 18 25| 08] 350

17 65 T 14.0 105 1.8| 05| 415

18 6.9 30{ 50 T 40| 20| 25| 35

19 T 31| T T 03 5.0 25| T 6.0

20 520, 20 40| 830 18] 15| 55| 48

21 23 - T 09 | - 10 43) 155

22 0.3 140 25| T | 310{ 180| 3&] 4.6

23 110 20| 70| o5 470 | 89 T 40| 05

24 5.9 0.6 100 30|103| 38| 55| 15| 584 23

25 3.0 | 200 90| 190 160 25 33 T | 110

26 80 | 340 50| 123 590 80 r 45| 2o

27 T 40 40| 100] 93 23! 910 05| 08

28 T 30 40{ 03 - 10| o5 T 53

29 2.0 10} 08 07| 143 | 28| T 46 3.0

30 - 06| 4.0 15| 10 T 1.0

31 8.9 T 63 14 42.0 157

Total | 943 | 50.8|91.6 1605|2439 24.1 |277.2(326.2| 61.6| 241.2| 156.2 237.8| 19654
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W 1966 (mm) Mirdoro Island Calapan
Monthl | 2 {3 | 4| 5| & 7| 8f{ 0] w0 n| 2 | Taa

1 43 | 05 3.1 03
2 74| 30 1.0 0.3 1.8 107
3 6.6 110 so| sof 20 73 56
4 181 T 1.0 6.3 0.5 T 19.6
5 110| 03 3.0 05| 8a 20
6 105 T 170| 270 T 3.3
7 10 10 15.0 g30| s4f 05| 29
8 T 1.0 T 440| 6s
9 41 20 18| 240! o038 as| 03] 32

10 15| 05 60 135 142

11 14.0 355 8.0 T 7.3

12 0.8 3.5 05| T | 120 112

13 145 10y T 67| 36

14 58 75| 13 T T 3.1

15 33| o3 11.0 465 05

16 0.5 0.3 55.0| 500 T 03 6.5 T

17 18 97?‘:5? 160 3s 105 o0s| 40| 69

18 4.0 395 08 4.0 40| 22 15 8

19 75 T 370| 03 | 85 s&o| 38

20 34 95| 90| 15{ 150 620| 865

21 25 T 03| 80| 150 35| 424] 105

2 2 - | 30| 3s s0| T 93

23 T 0.3 - 160 T 180 T r

2 4 T | 20l T 23| 63| 191 0.5

25 510 6.1 T | 30| o4

26 720 | 05 390| 14.0 100 210| 3.0 2113

27 | 110 10| 05 05{ 10| 110| 154 5238

28 T | 09110 o3l 6s] 13 155| 10| 23] 510

29 0.5 37 ({109 T 8.0 T 0.3} 150 85 0.3 9.7 ia

30 10 05 85| 40| T | T |107] o023

31 85 25 0.3

o | 947 1159 | 569 |130.3]3583]|1336{167.9| 255 [2338[193.4{1895[4178 | 20226
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Table C-1-2, Monthly Precipitation Record

Calapan (mm)

N B 2 3 4 5 6 7 8 9 10| 1 12 | Total

1957 | 2401 { 163 | 53.0 | 940 | 762 70} 188.4} 33.3] 955| 2024 58.2{ 80a1| 1.5096
58 | 194.8 | 1106 (1225 | &3.0 | 1052} 1228 2807} 5121! 93.8| 556.3| 2810{ 3| 2511
59 | 1086 949 | 649 | 249 [ 1349} 1950 194.6| so42] 1038| 139.2] 338.9| 306.7| 1.8005
60 | 214.7 (1967 | 249 |1328 | 2695 | 192.9] 186.0 | 2082| 3087 | 266.7] 834| 90.7] 22652
61 733 | 416 | 771 | 40a | 467.6| 345.4] 222| 2135 75.5| 2404] 3054 573] 19984
62 822 | 55.9 | 183 |120.2 | 1560 | 118.8| 268.4 | 205.2] 484.6 | 1059] 237.7| 1170| 18702
63 8934} 176 | 0 211 | 53.8| 1241 128.7] 2745 267.4| 1530 1065| 119.3] 13554
64 900 1633 § 582 | 331 471 212.1| 2071 976 259.3 | 140.3| 915.1{ 196.9| 2,450.1
65 94.3| 50.8 | 916 |160.5 | 243.9( 21| 277.2| 326.2| 61.6| 2412 1562| 237.8] 1.965.4
66 947 | 159 | 569 {1303 | 3583 | 11.6| 1679 255( 233.8 | 198.4| 1895| 417.8] 20226

Tatal 1,282.1 | 763.6 |5774 |82).0 |1,912.5]15389 19302[2,382.2[1,984.0 |2,263.8)2,671.9 | 1.682.9| 19,809.5
Average 128.2 | 764 | 57.7 | 820 | 191.3| 153.9} 1930 | 2382 | 1984 | 2264 267,2] 1683| 1,981.0

Maz 240.1 {1 196.7 (1225 | 1605 | 467.6| 345.4| 289.7| 3353} 4B4.6| 556.3] 915.1| 417.8

Mosthly
Praeiplation

Min 733 176 0 211 4711 21| 20| 255 6l.6 | 105.9| 582 57.3

Table C - 1, 3 Consecutive Dry Days

Calapan ( day)

Ml I 2 3 | 4 5 6 | 7 8 | 9 10 | 1 |2

1957 16 | 45| 18| 30 f 15| 11 5 8| 20 9 11| 13

58 5 10 14§ 22| 12 | 12 7 51 10 G 6 20

59 7 18] 31} 11 6| 14 6| 10] 21 12 B| 13

60 19| 11 { 20 8] 10 g| 21| 17 8 6 18| 10

61 15 16 | 17| 16 ) 12 6| 18| 22] 19 6| 10| 19

62 15 15| 23} 16 13 9 6 124 12 7 10| 13

63 10 22 | 53] 19 ] 29 7] 12| 10] 10 6 al 10

64 11 10 | 25; 22 18| 15| 11| 14§ 19 11 71 18

65 8 19 | 18| 10 91 29| 10 8] 16 9 14 8

66 10 | 31 17| 10) 0] 11 71 28 g 11| 14 7
Total 2| a9 ol ae| anfaa! ol | Go| @ QD (13 A
116 1192 { 236|164 } 2131 {122 103|132 144 83| 107 129 t» O

Macy Spalt 19 | 45 | 53| 30| 294 20| 21| 26| 21 12 18f( 20

Ml Speld 5 10 14 8 6 6 6 [ 3 a 6 7
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Table C - 1. 4 Rainy Days

Calapan (day)
Rainy (over smm)days
Jan | Feb | Mar | Apr | May Jun | Jul | Aug Sep | Oct Nov | Dec
1957 6 0 2 3 3 4 12 11 4 7 4 4
58 11 6 5 3 3 5 10 20 6 15 13 2
59 7 5 a 2 9 3 8 6 3 7 13 4
60 5 10 2 6 ] 11 6 8 15 10 3 5
61 5 3 4 2 10 10 1 11 3 8 7 4
62 5 5 2 4 7 9 15 10 12 g 12 5
63 8 1 0 2 3 11 9 11 13 12 B 6
G4 8 10 3 1 3 10 7 4 B 9 17 [
65 8 3 9 11 1 9 12 4 7 9 11
66 8 4] 4 5 13 7 10 2 10 8 10 10
Average 7.1 43 30 3.7 7.1 72 8.7 95 7.8 9.1 9.6 5.7
Table C -~ 1, 5 Calculation of Annual Precipitation Probability
Precedence zi log i | =i+t b | logmtd)| log :::; {’032,:2 2
1 2,511 3.400 Same s Same a5 0.110 0.0121
2 2,450 3.389 z; log x, 0.099 0.00098
3 2,265 3.355 0.065 0.0042
4 2022 3.306 0.016 0.0003
5 1,970 3.294 0.0 04 0.0002
6 1,965 3.253 0.003 0,0001
7 1,959 3.292 0.00 2 -
8 1,800 3.255 —0.045 00012
9 1,508 3179 -0.111 0.oi123
10 1,355 }3.132 —0.158 0.0249
Total 32.895 00E40
log =0 == l°f 2 2]‘3 95 32895
S = 1,94 8mm
- X - .‘1‘2
p=—L "t -0 = —13 x 107
2xaxg—( xp+xy)
b = 0

121 > s min
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1 i
vy2e = 1 Z;Fb 2 1 = 372
3 t — x 0.0649
\/;‘=1 i Llog .z-0+b} To—1 < %064
x;+b
1 {2 ¢ f2¢ og —— |log(zgt 8) | loglxi+8)| = + b 5 x;
J— 0
T [+4
a b /b = p d e+ d ¢ f e — f
vs 08416 | 372 0.023 3.2 9 3313 | 2056 p | Semens
x, +b
1710 | 1.2816 37.2 0.034 329 3.324 2,109 0
1720 | 1.6449 372 0.0 44 3.29 3.334 2,158 0
17100 | 2.326 3 37.2 0.0 63 329 3.353 2,255 0

Table C - 1, 8 Calculation of Maximum Daily Precipitation Probability

Precedence x, log =; x; + 3 log(x,+5) log.r:+b {log-rlﬂi}z
xotd xy+b
! 1780 2250 Seme as Seme s 0.1 8 1 0.0328
2 169.7 2.230 z, log =, 0.161 0.02589
3 164.6 2216 0147 o216
4 147.3 2.168 0.099 0.0c938
5 1217.4 2106 0.047 0.oo22
6 118.9 2.078 0.00 6 -
7 112.0 2049 -0.020 0.000 4
8 97.5 1.989 . —-0.080 0.0064
g 73.9 1.869 —-0.200 0.04100
10 54.8 1.739 —-0330 01089
Total 20.6 91 0248¢0
log = 20691
fog g = f b= T 2069
S.ooxp = 1173
X il _Iz
b= 0 99394
2xy—(zptay)
P21 > x mim b5 = 0




1 1

‘/ 2C = T = = ; = 602
x5 z ‘/
——=x 0.2480
\/2 n—1 {l g x0+b} 10—1
= xith
1 2¢€ \/?C logm logleot+d) log(mi'l'b) x; + & & x;
[]
T P b tae/b=c d C+d e f |l e~y
1/5 |0.8416 6.0 2 0.140 2069 2.209 161.9 0 Same as
/10 (L2816 6.0 2 0.213 # 2.282 1915 v | Fotb
wree |1adaa9 6.0 2 0.274 " 2.343 220.3 u
1,100} 2.3263 6.0 2 0.394 7 2.463 290.4 "

C-2, Precipitation Data in San-Miguel Alangalang District
Daily Precipitation throughout the year in Tacloban for the last 10 years ( 1957 - 1966)
is given in table C-2-1. The figures obtained from Tacloban Observatory are converted in

terms of inch to mm. to the above end by the Survey Mission,

In table C-2-2, Monthly precipitati_on and annual precipitation derived as a sum of data
in table C-2-1 are given. On the basis of the table, annual precipitation probability and maximum
daily precipitation probability are calculated, using the Iwai Formula, and given in table
C-2.5 and C-2-8

In table C-2-3, consecutive dry days with daily precipitation less than § mm, obtained
as the sum in table C-1-1 are given. Table C-2-4 shows days with daily precipitation more

than 5 mm..
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Table C-2-1 Daily Precipitation Record

{) 1957 () Tacloban
Al I 2 3 4 5 6 7 8 9 [10 |11 1% Toul
1 — | s99| 23 o3| 25| 15[ o8| 132 — | 239 oz 38
2 10| 528 —| 257 155f 193] o3} 10| 10| 145| 05| 64
3 | 147 2 8| —| 122| 13} 480 T | —-| =| - |218] -
4 - 38| —| 48] — | a3f 20| -| =| — | s3] o3
5 | 648 — | —| 252| 20| -~ | 203| 43a] -| - |272| o3
6 | 584 — | 254 15| os{ as| 38| —| 48| 25! os| s1
7 o5 — | 91| 94| 107] —| 69| 389] 353 — | 89| 10
8 T | — | o8 216| 91| 91| 20| o3| 206 02| 58| —
g 38f 71| 20f - | = —=| =] 107 =1 28| o8] 18
10 arf — | 38 — | 33| — | 132| 28 -| = |172]| 43
11 10/ 25| 13 — | =125 =} -1} 28 38| = | 25
12 18f 41| o3 — | = | = s1| 31| -1 1s8] - | —
13 99| 196 — | 46| 03| = | 102 —-| -] ~ | = | os
14 | 168| 185 — 432 — | —-{ 0| =] =] -] = | =
15 46| 465| = | — | = | 165 — | o2| 135] 64| 23] -
16 25| 89| —| -1 = | =| v 23/ -] s8] 10| oo
17 150 102 = — | = o4 10| - 18l s3] 10| s8
18 ga| = | ~=| = | - =t = =\ 1221 8a| - |102
29 - 10 51| — | — | oz| 348 - | -1 22| - | 1s
20 - 13| 43| 18] — | 25| o5 -} T| 89| - | -
21 10| — | - | 28{ —| 64| 33] oz2| -1 102] o06] 15
22 31| 15| o5 o8| — | 28] s8 - | = —~ ] 1 | 1s
23 -] = | =1 o4l = | = 25| = =1 178] = | -
24 | 220y — | 1| - | = =] 3] =| -| o4 = | 43
25 - 06| - | —{ —|1s5] 25| = | = | 38| — | os
26 oz - | 20| 25| —| - | 1w0f T| = e8! 10| -
27 71| 155| 03| 38|3w0f — | 03| 165| 170 - [z203| -
28 T | 566| 28] o4l — | Tl1e] -] - =1 s9] —
29 - o2 56| — | 61} —{ 13| o2 - | 99! 10
30 - 15{ 163! — | 31} o3| os| o2{ - | 15 os
31 23 - 05 al| - 318 i 33
Tl 123043330 | 617|1829 | 767{159.0[1339{1344|10092{2065 1326 | 666 | 18260
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) 1958 (mm) Tacloban
el B 2 3 4 5 6 7 8 9 | 10 12} 12| mm
1 53| — 10| 107 362| - a9! 46| - 66| -— -
2 03| 78| — — | 114 — | 165] 351} — | 178 - 1.3
3 6.1 T - 0.5 2.3 - 170 - - - - -
4 160| 394 03| o0s5| 03} 122| T | 155| — T 03| 15
5 272| o0 g4l 20! 13! 272t 94| 08| 439} 53} 216]| 320
& - T 61} 08| - T 20| os| 33l o057 — |1928
7 - 0 31| 10| - - 0 - is| - - | 213
B - 0 41| o8| 18] — | 183] - - — | 518 05
9 go| asg| 208| 05| — | 254 224 13| — | 108 -— -
10 03| - 10| -— - - 0 13| — - - 5.8
11 1601 — 05| — - - to| 300 | — 05] 43| 43
12 41| - 61 - - - - 18| - 0.8 -— -
13 ~ | 254 | T - T - - 0 — | 248| -— -
14 — | 3306 o5l 33] - | 10.2] 03f| 15} 15] 20f 13] 03
15 - 28| T - |09} - - T - 0 a4l 25
16 T 0 3| 99| 05| -— - 99| — 76| 18| —
17 33l 13} — | 257| 18] - - g1l — [ 132] 238] -
18 - - - - - - - 31| 9 61| 254 1.8
19 - - - 48 — - - 71 - 19.3| 104 0.3
20 3451 122 — | 328} — - - 0.5 13| 909} 109 132
21 160 — - - — | 117] 05] o© o8| o8| 61| -
22 76| 78| - 5] — | 201 -— 99 | — - 79| 05
23 1731 - - 05| — - - 58 T — | 108| 45
24 1.5 T — | 168 08| — - 481 78| - 188| T
25 1.8] 290 - 135 - - - 76| — - 0 42
26 94| 4324{ — - g1| 31| 135|287 — ] 335( O 22
27 0 t8l - 31| 8| 71} - 1.5 — | 23a1| o5| —
28 o | 118 — 91 04| o08) - 0 ~ | 146 12§ -~
29 T 03| 66| — 60f — a9 | o6 0 | 282| 32
30 10 1061 37| -— 14] 05| o ag| o0 | 216| -—
31 05 162 - 05| 4.0 0.5 -
Tma | 1781|2200 { so8fist1 | 767[1252|1118|1933 | 81.8[2786]2560(2922]|2045.6
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(3 1959 (mm) Tacloban
Mouth
Date 1 2 3 4 5 6 7 8 9 10 11 | 12 Totsl
1 112 05| 185 25 1.3 — 23| — -1 119 10! 25
2 36 84 125 36(3261 | — 25 61| — 23 74| -—
3 - 0.5 33 6.1 20| T T T - 1.5 28 -
4 71 - 5.6 46 43 [ 2741 - 251 — 03| - 31
5 - | 193 - - 03| - — - - - - -
6 - 1.8 15 43} 03| - 15| — 41 03| - 2.8
7 229 -— 03| - - 41{ 295 | — 46f — - -
8 05 6.9 03 38| - - - 51| — - — | 125
8 - 1.3 - — | 188 | 28] 94| - - 20| 208; 3.3
10 - 33 - - 31| - T - - | 109 -— 1.0
11 - 1.0 - - 20| — 08| 05| 05] — — | 102
12 33 10| 196 — | 257 — 05 - 43f - — —
13 348| T 216 43 18| — - - 13[ — - 28
14 0.8 1.3 117 137 25 | — 89 10 10| 03| 333] 28
15 - | 135 15| - 18| 05y -— 05| — - | 815f —
16 - 2.0 - 66| — |[1321 - T 0.3| 508{ 226] T
17 25| -— 7.1 83 46| 05 T 130| 160 31| 927| 478
18 08| 38| 114 13 15| 23] 05 41| - 66] — | 640
19 08 6.1 28| o0s5| - - 2.3 15| - 6.6 13| -—
20 0 328 - - 03| T 03| — 56] T 0.5 T
2. 1 1.5 05 - - - - — {130} 137 - 33| -
2z 10! 328| — - - 03| 11.2 0] - - 18| 135
23 31 1.5 - - 81| — 231 T - 18} 125| 272
24 7.4 84 58| — 56 |231] 267 1221 03| 15f 163| 135
25 533 — 06| — - 43 79 437 = 71 62| 302
26 26.4 1.2 - - 05| — 25 1.8! 297 1.8 — | 132
27 T - - - - - 58| — - T - 8.3
28 0 0.2 12| - - 4.1 0.8 40 6.1 go| -— 32
29 0 99| - 42 | - — 1.0} - — 05| 0.5
30 3.6 1638 os| o041l — - - 70| — | 257 10
31 9.8 32 188 14 | — 70 -
Total 1464 11481 |1552 | 610 (4340 | 826(137.7 | 815 | 9451247 3302|2634 | 20593
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4 1960 (mm) Tacloban
o1l 2 [ s | a s | s {7 [8 | o101 1z | T
1 - 23| 36| 13| - — | 258} T ~1{ 94| 81 15
2 - 41| — 20l — | 76| 272|272| 10| 158{178| T
3 T - 41| o8| T 36| 10{114| 18 05| 158 -
a 08| — | — os| - | - - 13| 08f 91|150]| T
5 196 05| — | 257| o3| - - - 81| 795| 25| 15
6 05| 23| — T - - os| 89| — | 168! 191| 76
7 T | 594 — - Ls| - - — | a42| o8| 185 -—
8 a900| 18| - — L] - T 36| 74| 10| 65| 302
9 9.9 112] - T — | 158| 28| — | 109] — 13| 150
10 - 31| os] -— - 51| 23} - - - 31 66
11 191] 05| — 76| — 36, 69| — T 05{ 03| 503
12 - - 74} 08| — 20| 48] - 13| 183 - -
13 10| 36] 365 — | 127| 320} 150 | — - = 08! 05
14 - — | 254 43| 170| - - 5] — | - - -
15 - 76| 91| 20| 46{ - 15| - - - 03| -
16 - 66| — 03f — 15| 15| — -1 - 38| —
17 - 05| T 29| — T 10| — 38l — 66| —
18 23 - 25| 56| — - 03| — 79| - 38| -
19 25| - 03| 84} 05| — [102] — - 48| 274 —
20 08| — | - 25| 376] 13| 05| — 31| 23| 3| -
21 13| 43| — | 394} - - - - 56| 10| 323§ -— :
22 - | 160] — | 221| — 05 - - 36f — | 836| -
23 05| 229§ — — | 285 38{ — - 05| — | 130 208
24 - 38| 839} 14a) 264 41| 36| — 411 T | 228| 48
25 05 - 05| — 23| 231} 102|108 - | - 79| 168
26 91| 14| 09| -— 81| 213| 307 | — 56| — | 132]| 0.3
27 20| - 09 08| - 41| 389 | 48| 84| 43} 77| 150
28 108 — | — - 23| 112} 109 | — - 70| 175| 172
29 282 — | — | - 41 - - - 07| 08} 20| 460
30 2.8 8o - | 103] s3| o7l — 80| 224 59 43
31 13 - - 42§ 27| 107 T
Tt , |1367|1519/108711a811157211501 01991 | 80.3{1268[194.3[3578]2382{ 20492
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5) 1961 (mm) Tacloban
Month - . -
Dt 1 2 |.3 a 5 6 7 8 9 10 | 11 12 Total
1 10l — | 246| 38| 28] 147| T - -1 - - 84
2 T { s21| 23| 28| a7| -— 10} - — 1 1e7| - 05
3 03| 125 0| - - 08| 241| 127| — - - a3
4 - T 28| 13| — | 1s8! 135| w0 15| &6| = | 125
5 - 152 - 23| 36| — T T as| — - 05
6 08 20f T Lo| 38| 33| - T T 56f — -
7 10 56| — 29| 269 | 38| -— 53| - 15| 28| o5
8 15 56 - a1| 28| ai] =20 T - 36| 46| 13
9 41| 379 a3} T - eg! a1 13} - -~ | 185 -~
10 36| 318 T | 267{ 03| — - - - | 181 -— -
11 56 e5| 15| 10| s3] - 23{ 31| — | 188{ &&| —
12 91 21| 102| 33| es6| — - 03| 43| 234| 38| -—
13 03 05] 264] — g1l os| — | 282 - - 61| 1o
14 T 23} - — 12621 o3| — | 152] - T | 173 107
15 - - 23| — | 3zs8 10 T T - as 08 23
16 = | 18s5] 71| — g1| 10 T T 03| — | 544 @5
17 a3 51| 15| - T 97| — | 155} 287 7722| 234| 05
18 - - 08| o3| 15| =20} — 33| - - 56| 10
19 T 46 — - - 28| — T 10| 38] a7 a5
20 - 13| — - - - T 33} 43| 56| 234 147
21 03| -— 65{ — 51| 4@1| 1377 - 64| 122] 666| 08
22 03}y — | 170| — - 20] - 13| - 23f -— 05
23 25 - - as T -_ 384 109 -— T 0s -
24 48 13 — 28| o2| — | 582 T | 119} o8] -— 20
z5 74 56| — a7l — 20| 279 — e8| - 05| 165
26 20 123| — - e2| 28| 23] - 03| os| 175| 135
27 203 T 61| - - e8| 13| as{ T — | 244} 107
28 a06| - 05| 13| -— 20| - o8] — - 05| 203
29 104 - a6 | - 04| - a5{ 14 - 28| 177
30 156 13| 361 — T - - - - Lo| 20
31 36 35 320 — | 108 100 -
Tl 1 13541223811097 (10951760 ) 78719381138} 645]2032(2898{1392 {18371




(6) 19862 (mm ) Taclonban
Sl e s s s {s 7 {8 |e 1o a2z | ™™
1 107] T a7 | - 41| os] 38| - - - 411 145
2 —§ = | 84} as| as{ - 23] =1 — | = | 140| 18
3 23| — }-a3| 18} 71| - 23] — - - ag| 13
4 a4t = | a9 | as| 208 - | 178y — 23 | o3| -— -
5 224| 58] 485 | 15[ - - ag| - - 03| 142| 13
6 g9| 465| 208 | — 13| 33| o3| 1s0| -— - | 114] 76
7 ag| 23| 41| - e5| si| T | 725 64| — - 03
8 10| 287| 381 — 411 - o | 107 69 | 15 @3} -
9 ag| 43] 181 - 3g| - | 142 = | 234 | - sl —
10 a1| T - - T - as5| — | 826 | a3| -— -
11 841 — a1y - - - 10} 125| - s1| — -
12 53| -— 20| 89} a6{ 41| 86| 7o} 117 | T T -
13 51 13| os| — - o8| 109| — 10 | — - -
14 41] 81| 74} — - 31| 102§ 71| 89 | - - 15
15 - 71{ 05] — 18| 10| T | 378} 38| o5y - -
16 - ag| - 6ol 424| o8| a3| — | 180 193] — | 130
17 - 03| — |2as5| a60| T — | 114| 69| 25| - 56
18 e8| - - 43| - — | 239| 43| 180 ] 13| — 05
19 — | 620 28| a7| 152| - - 18) - 25| — | 125
20 agz| 229| 79} — - - - 79| -— 05| 183 445
21 o5 15| os5| s1| - T | — | a87| - - a1| . 13
22 os| 125| -— 28] - -1 - 250 196 | — | 112] 15
23 a3| 145| - 5] — 53| — 41] 239 | 17| 119| o8
24 - 07| — 41 13| -— - - 03 | — 91| 285
25 - 2| 84| — 41l - 78| 38| - as| 51| 178
26 L3 - - — | 259 T - T 3g | — [ 114 31
27 . os| 157 - - | 114 71| 35| 32| 85| — | 615 —
28 ~ | as| s8| 41] 24} — | 170 - 12 | — ag| —
29 - os| 13 as| os| 30f - - o4l 04| -
30 18 52 24 - 12 - a5 |130| — | 318
.31 23 - - - 05
ot 1z111|2367[2015| 836/2057| 328{1310[{2352(2477 |493|1953{1892;20181
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(M 1963 {mm) Tacloban

N 2 3 | 4 5 6 7 8 | 9 [10 | 11 }12 | -7om
1 T T - T 05| 15y -— T | 284 46| 86| T
2' 109 L8| -~ - ag| -~ T - | 437} - 130| -
3 53 a5/ T - - - 13 272 - 15| 350 0s
4 48| - 46| - 15 146| T - - - 546f —
5 231 T 38| - - — T 10} — Q5 a3y -
6 3s8} — 03| 08 - - - 31y - - 3gel -—
7 218 - — [ 198 - - - L3 - T 2081 -
8 ag| T 48| — 38| - 74 38| -— - 10| 180
9 43| 419] 125| 05 T - T - - - 51| 574

10 2571 1.0 20| 23 Lol - a3 03l - - - 64
11 191 - T 20 - - T 437 — - 23f 213
12 - - - a3 25 — = 1067 Q3| - 25| -
13 - 33 - - L8| - - 28| — 05 as| -—
14 a1l T - - 180 — 03 - - - 25| 183
15 147 18 79| - 36| - - T - a7 69| as
16 41 69 18] 25 46 — - 200 31 - | o8 -
17 T | 254] 135 -— 53 — a3| 541 T 74 28 74
18 - | 408] os5] 28 19 — - 76f 31 25 - -
19 - 08| &1 as 72| T - - - 31| 127| 86
20 13 — | 408| 81 ad} — | 1a1 - T 10 51 L5
21 - - ag| =20 - 23| -— — | 249} 86| 175{ 102
22 - - - | 213 T — | 135 - 25| 399 L5 51
23 23] T 66| - - - 6.6 25| 43 13 20 20
24 503 - 22 28 — | 269 361 33[ 15| -— 147 —
25 33| - - - — | 675 18 69| 89| - - 15
26 13| -— 10 36 - 89| 191] 145 — 10 T T
27 04 - - 125 - - T T | 160 43 11 05
28 09, 10| - 2.0 — | 435 o - 03 1.0 46 10
29 54 - - - T T 18| 36 - 198 36
30 - T - - - 0 205] 96| — T | 145
31 06 0 - 140 a5 22 a4
_;T'-'-‘ 242111250{1080] 838 620017021200(|3034[1502 | 861 |2743|1877 [19128

—-223-



% 1964 (mm) Tacloban
G RN 3 | 4 5| 6 | 7 g | 9 {10 |11 |12 | mw
1 1.4 08] @8] 181 05| T 03| — - - - -
2 03{ G5 26 agf — - 03| T - a3t - 81
3 - 15| — - - - 20| — - asz| - T
4 - 05| 1948 - 31y - 58 10 - - 41] 233
5 119 o5} &8/ 05 13, — | 233 - 28| 35| 260| 107
6 58 49| — - 48] - - 67 a3| - 61] 249
7 56] 29| — | 138 03] -— 0s| — - as] - 36
8 77 icf{ — 23 36| — a3 | T - T - —
8 03 10| - as! a5 — | 353} - T 36 10| 104
10 - 43| T 56| 84 31| -— 23| 262] 472| 147 -—
11 221 a8 T7) 142 03; 31 03| — 190 T 5| 25
iz 309 16 10l 786 T 33| — - 0s - 5] -
13 a3} 84 a3| 28| T 52| — - - - - | 144
14 03| 515 10| - - - - - - T - -
15 73| 2za8| — | 234} — - 101 — T - 25| —
16 T 20 - 86 21 T - - 145 13 71 -
17 - - - 64 54 — - - as| 56 58 08
18 — 38 48| 307 176} — - - T 1781275} —
19 — | 188| -— T - 03| — - - 411247 31
29 110 a3| — 05 41| s3] - - T 31| -— 0.4
21 104] 140} 226 114 T o8 18] — 189 a3 - 19
22 18] 244 o8| -~ 05| 23 1| - - - - 84
23 36 0s a3l - 23} 226 23| - T os| - 47
2 4 63 131 - 43| — 58| — T - a9 05| 285
25 11.2 a7 | — - - 1| - 11 - 23} 234 23
26 - 0571 — 13| — as5] T | 180 05| 482 - 08
27 — | 508 59 &3 | — 15| — az 15§ - 08 10
28 - | 210l - 531112} 34471 — a3 218 - a1 a3
29 ~ {1228 asl 147{ — | 282 - 104] 348| 313| T 03
an 23 20| 104 20f 168|185} T 561 — - -
31 223 - - 10 - -
tma 1728|3779 | 772]18a5 { 680[1342| 951 | 500{1483}194813493}1514 2.005_15—
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9 1965 {mm) Tacloban
Al I 2 3 4] s 6 7 8 o |10 | 11 | 12 | Tem
1 4.8 L T 57 155/ as| - 03| - - 84| 104
2 15| 03 10 a3zl - - - - - 13;0 - 28
3 - 33| - T - 460 67 20( 183 - 224| 121
4 T [ 121 - 03; oes5) 267 31| 140{f 49| -— 210] 10
5 20| 269 T 03| - T a1 64| 234 — 41] 412
6 13 0| 348| 216 — | 122 o8] - - - - T
7 - 28| 622{ &3; T | 180 10| 03] 13f -~ 219| 498
8 - e8| 1a7| a7l - - az| - 13| o8| 203| 853
9 - 75 149} 10| 13 - - 8| 127 - 16| 24.6
10 2187 125| 266 132| 82| - T - - | 234 64 08
11 — | s83] 23| 86 10[ 148 a3 - 46| 61 18| &9
12 as| T | as| oes| a1 —| 203 — | 20| 48| 40| s
13 209 Lo} o3| - 79| - a4} - ~ | 1175 15} &9
14 17.0 74[ T 81 28] — - - - - -] 181
15 442 39| T | 211 - =1 119 16 33 08 = | 961
16 162 -— - 72| — T 63| &%) 05| G5 — { 544
17 18 - 10 97| - 25 143] -— 33! 03 43| 30
18 T - T 83| 41 15| - - 15 a7[ 561
19 29 18| 10| 03] - — | 183] 142 - - 23| a6
20 - | zaz| - - 16] — | 244] = | 122| a3 13| 184
21 -1 =1 = | - | 201| 14} 104] T| - s6| 21| 21
22 - - 59 — | 429/ 81| - 59 -— 69 a5 293
23 — - | 147 - 08| 31| 41 16{ 64 a3 - —
24 23 18| 88| 341 - - Loy — | 185 - 49| 05
25 224 51| 288 23| — - T 81 76| — T 155
26 08 61 as| — - - T 20f T 1L2 23 18
27 48} €35] — 371 - 18 - 147 589 - - -
28 T 25| -— - - T - 23} 1.2} -— 259 T
29 44 T - — | 189} 13| 36| 246]| a3]| 244| -
30 89 T — - 201 79 - 117 05 29 -
31 153 102 05 a8 -
Tonl 12238)2626(2334]1947|1163|1741(1593| 875{1737 | 938 |1940|5433 | 24565
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ot 1966 (mm)

flfaclo_ban

Sue by Ls | a s 6|7 |8 e |10 11, |12 | - Tewl
1 {2L3| — 147 — - - 08| 249 30| o8] -— —
2 4ol = 274l = | = = - 10| 7ol 20| —| 28
3 T 134, 03] os as|. - 43| 23| ~ | 145 — | 381
4 08 'li - - - 18| - - 23! 20| 21
5 - a8} 15} - - - - |112| -— 42| 67| 298
6 woT | - - - - 03] 56| — B6| - 03
7 - 23] T os| as8] 3i0| a9 23| - 28| - 38
8 T 33 41 18] 145 T 69| 08 - | 213 08| 242
9 - T - o3l 77| 38l 18l 257 — T - | 113

10 105 - 68{ 15| 13] 259| 211 140 — | 163| 71| 114
11 15| - | 1ag| — | 2a7( -— - - - a1 | L0| 25
12 23] as| - - a1| - - - - 03| 135 84
13 .18] 16) s52) — ag| - 46| T - - 11| 46
14 - 13| 1a8| - 26 83] 33| — - — | 1451 86
i5 t8] 09| - — f1s22j T - - - — | 630]| a5
16 - - 59] — 53 - - - 31| 18] ta7
17 89| 351| 05| -— 13 T | — | 210} 18f117| T
18 229 21 - - - 18y T - 03 91 10| 5687
19 - ee| — 3g] T - 47| - 40| 30} 326} 174
z20 61] 20| 18] 84 - T 97| — a0l 211| - -
21 * 45 — 13 - - 15| as| — 18| - - -
22 T - - - - 08} - - - L3} - -
23 a7| 41| - 18] - o8l - T - ag| - 81
24 15| 254 | 23| — — 1 147 - T — | 114 - -
25 26 T a5 — - 11| 104} 165 T - 62 28
26 ¢5] 53] — 18| 1s0| 03] go| - — | 186 124[1057
27 — | 186 - — 1| 424| T |1169| 194| 173} 03] — | 305
28 - 28 204 | - - - - | s71] 38 a1| 25| — 4§ 152
29 T - l13z] — . — 11| 140 31 - - a9
30 - - - 41| 142} -— - a5 — - 56
31 - - - 16| 1385 15 15
* Tott | 9092|1273 | 980 | 336/2974(1002|2427[1316) 650;1507 1754 4070 | 19281
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Table C-2 -2 Monthiy Precipitation

Tacloban ) "( mm)
iy 1-| 2 3 4 5 6 7 8.0 o |10 ]arn |12 | ten,
1957 230413330 | 6171829 { 7671520 | 1339 | 1344 | 1092 |-2065 | 1326 | 666 1,8269
58 {1781 | 2200 | 808 15},1 767 | 1252 | 1118 1933 | 818 | 2786 | 2560 |2022] 20456 .
59 1464|1481 | 1552 | 610 | 4340 | 826 | 1377 | 8L5| 45| 1247 | 3302 | 2634 | 205493
60 |1367 1519 | 1087 | 1481 | 1572 | 1501 | 1991 8031 1263 | 1943 | 2578 232 | 20402
61 |1354 | 2238 | 1097 [ 1095 | 1760 | 787 | 1938 | 1138} 645 | 2032 | 2888 | 1302 | 1,8374
62 |21.1 2367 | 2005 836 [2057| 328 (1310 | 2352 2477 | 423 | 1053 | 1822 | 20111
63 J2421 (1250 ) 10307 838 | 620 1702 | 1200 | 3034 1502 | 851 | 2743 | 1877 | 19128 '
64 [1728 | 3779 1772|1825 | 6801342 | 951 | 500| 1493 | 1048 | 3493 | 1514 ] 2,005
65 | 2238|2626 | 2334 | 1947 | 1163 | 1741 | 1583 | 875 1737 | 938 | 1940 | 5433 | 24565
66 | 922 1273 | 980 336 |2974 | 1002 | 2427 | 1316} 650 1507 | 1754 | 4070 | 19281
Total  [1776.0 2014
Aversge 11776 | 2206 | 1234 | 1238 | 1670 | 1207 | 1524 | 1411} 1262 | 1582 | 2554 | 2478 | 20144
,f;.' M | 2421 | 377.9 | 2334 | 1895 | 4340 | 1741 [ 2427 | 3034 2477 | 2786 | 3578 { 5433
:i wis 932 | 1250 | 617 | 336 | 620 328] 951 5001 650 4931326 666
Table C - 2. 3 Consecutive Dry Days
Tacloban (day)
N B 2| 3| a| s e ] 7| 8| 9|10 | 12|12
1957 6 9! 12| 14 | 18 1 5( 17 8 8 {16 | 13
58 8 8] 17| 14 | 12 6 | 16 6 | 10 5 6§ | 11
59 | 10 6 7113 |10 | 11 7 8| 16 8 6 7
60 | 14 6] 11 6 | 12 | 11 8{ 18 8 [ 15 8 | 11
61 | 12 71 10 | 14 9 | 12 11 7| 16 9 8 9
62 | 18 5 s | 11} 11 | 15 6] 10 6 | 13 | 10 9
63 g8 | 10 g8} 12 | 12 | 19 11 71 18 | 14 5 7
64 5 | 12 9 5 9 | 12 | 20| 19 9 6 5 8
65 9 5 9 5 9 | 10 g] 10| 10 7 9: 6
66 | 11 | 16 | 15| 19 9 g ol 14| 14 7 5 3
Total €102 C Y (10 C11)|Cr)|Crey|C10YC12)](12) 93 ( 8){( B)f Averase
101 | 84 |103 {113 [111 |109 }101|116 7115 | o2 | 78 | 84
masen | 18 [ 16| 17 | 19 | 18 | 19 | 20| 19 |.18 | 15 | 16 | 13
Mis. Spet 5 5 5 5 9 4 5 6 6 5 s 3
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Table C - 2. 4 Rainy Days

‘ - Tacloban (day)
¥l yan | -Feb | Mar | Apr_ May | Jun | Jul | Aug | Sep Oct |Nov | Dec
1957 8 11 3 8 4 9 8 5 5 13 9 5
1958 |11 Y 6 8 4 8 7 11 11 13 |13 4
1959 | 8 8 11 4 6 3 8 5 6 8 |10 10
1960 | 7 6 6 | 8 7 8 g 5 9 8 |18 10
‘1961 | 7 12 6 4 10 4 7 7 3 10 |12 9
1962 |. 8 10 12 5 ? 3 8 10 12 3 |12 9
1963 (10 4 6 4 4 5 7 8 6 4 |13 11
1964 [ 13 10 5 14 4 7 4 4 7 7 B 8
1965 8 11 11 13 6 8 12 7 11 7 9 16
1966 5 5 6 2 9 5 8 8 3 8 9 16
Averge 85 86 72 74 61 60 68 70 73 g1l 111 a8

Table C - 2. 5 Calculation of Annual Precipitation Probability

{Tacloban-Weather Bureau)

Precedence *1 log x, xy+b tog(x+h)| log i::i 105{2:2 2}
1 2,456 3390 852 2930 0447 01998
2 2,059 3.3114 355 2550 6067 Q0045
3 2,049 3312 345 2538 0055 00030
4 2,046 3311 342 2534 0051 00026
5 2019 3.305 315 2498 Q015 00002
] 2,009 3.303 305 2484 a001 b
7 1,928 3.285 2214 2350 —0133 Q0177
8 1,913 3.282 2009 2320 —0163 60266
9 .83 7 3.264 133 2124 —0359 01289

10 1,827 3.262 123 2090 —0393 1544
Total 33028 05377
log xa___z‘ iog x,,=33.028 33028

n . 10
Joxo=2008

-y 2
=FsFt T X0 1704
2 xy=( xp+x;)

log{ xp+b)=10g(2008 —1704)=108 304 =2483
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J20 =
1 x,+b 2
\ 1
t=1 n—1 { or x g+ '
1
= =4.08
1
® 05377
=
N E 2 0 logxi—l_b loglx,+b)[loglx, +8) | x; 44 b X3
1 2 Pary e
T a v a/=c d c+d e f e—f
L/g 08416 | 408 0206 2483 2689 4887 | — 1704 21927
o 12816 " 2314 " 2797 6266 " 23306
/50 16449 ” 0403 " 2886 7641 " 24731
/100 | 23263 " 0570 " 3053 11298 " 23338

Table C - 2, 6 Calculation of Maximum Daily Precipitation Probalility

Precedence %, log x: x, 4+ loglx,+4) | jog z::z log{z:iz?}
1 3261 2513";; 2777 2444 2615 03782
2 1928 2285 1444 2160 0331 21096
3 1522 2182 1038 2016 187 003590
4 12175 2105 791 1898 0069 60048
5 1067 2028 583 L7666 —-0063 00040
6 961 1982 477 1678 —0151 t0228
7 841 1925 3587 1553 —02176 0762
8 8§36 1922 352 1547 —0282 00795
9 772 L8888 288 L4509 ~0370 1369
10 648 1812 164 1215 —0014 Q3770
Total 206642 L2240
log xa=M=M=20642
n 10
xg = 1159
XgXp = Xp*

= e B == 4B
2xp—{ xpt+ay) 454

log{ x44+5) = log( 1159-484) = 1829
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-

i

,J_c=J;‘1 o ”H}e._z.n
n-1 ' OB g ¥b
- V2 € V2 ¢ logxi+b loglxo+8){log (xhd) | x,+5 b x3
1 xg+b
T a b a/b=c¢c d c+d e f e— f
1/5 08416 271 @311 1829 2140 1340 —484 1874
/10 L2816 # 0473 " 2302 2004 4 2488
1/50 | 16449 # 6607 u 2436 2729 " 3213
/100 | 23263 # - 0858 " 2687 4864 # 5348
C-3 Precipitation Data in Titay Valley

Daily precipitation data for the last 11 years in Kabasalan is given in table C-3-1.
The figures recorded by the Philippine Rubber Project Co., Lid., are converted in terms
of inch to mm,

In table C-3-2, monthly precipitation and annual precipitation derived as a sum

of 'data in table C-3-1 are given, In table C-3-3, consecutive days with daily precipitation

below 5 mm:, are shown,

[

Table C - 3, 1 Monthly Precipitation
Kabasalan {(mm)
Leeloy e s [ a s e |7 |8 |9 |10 11112 | Totl

1956 1220| 1249] 2509] 1746 | 2361| 2397} 4168 | 3531} 27TL4| 2477 2457 4732 | 31561
57 1748 640| 1475| 1478 2724 | 2314| 3964 | 2013 45L6| 1020 11 921 1563 | 24647
58 1367] 3z6! 4s51| 1129] 3155| 38L3| 2878 3768 2716 4199 | 3526| 171 9] 290487
59 500] s47| 848] 2136| 3299| 37a6| 4794 | 3480| 1541 3560 | 3034 20a7| 29722
60 472l 1655| 2035| 2200 3265] 2742 338 6| 36B3| 3496| 3734 | 3926 1526 32260
61 774| m2| 1309 1826) 2063| 2083 1672 3125] 34071 2236 2036( 2538 | 25801
62 1342} 1001 2307] 2333| 3569 1890| 2502 3350| 2921| 1620 2420 1687 | 26942
63 1525| 1162] 277.9] 559) 2401| 3203 1904 | 4347| 2381) 2035 3206| 2181 2,7783
64 704| 1044| 1521| 2329] 4237 3640 1346(: 154.2] 2416| 2339| 37L6| 2002 | 26836
65 1448] 1437| 2032| 2438 2012| 965| 250.8| 3680| 2138 1586 2320| 1669| 24303
66 i661| 8an7| 987} 1700| 1620 3821) 3246| 2351| 2483 3058| 1568{ 3724 | 2,7026

Tewl |1,2851[1.0700]1.8343]1.996 4]3.160.6)3,170 4(3,236. B [3487.0 3.0739]2,7924 [2,947.1 [2543.8 |30,597.8
Average | 1168| o73| 1668 18L5| 2873| 2882} 2042 3170| 2794 25394 2679 2313 | 27816
Hes 17481 1655} 27791 2438 4237| 3821| 4794 4347| 4516 4199 | 3526| 4732

Menthly

Praciptation
.

Wis, ’ 47.2% azel 451] 559) 1620f 965] 1346 1542| 1541 1020} 1192 1526

-230-



Table C-3,2

Consecutive Dry Days

Kabasalan ‘ (day) )
Month
1956 7 9 6 12 6 5 4 4 8 12 3
57 [ 11 | 15 6 g 7 9 | 3 8 3 8 s [ 100}
58 12 | 26 | 29 12 5 6 5 4 | 11 8 6 | 14
59 | 10 | g2 B 12 4 3 5 6 4 5 3| 12
60 | 19 6 | 14 5 3 5 5 5 5 4 4| 12
61 | 27 10 | 12 4 5 41 10 9 5 16 g 6
62 1t 13 8 8 6 5 4 4 14 9 5 7
63 8 | 11 6 20 9 4] 12 3 8 6 4 6
64 | 24 8 10 6 7 7 8 | 14 6 13 5 5
65 7 10 9 5 5 8 4 7 6 5 5 9
66 8 22 8 15 15 4 5 4 4 7 5
ot |13 (1Y (A C1OY|C I 5 (6] ()] 6| (8 (6)] (8 Avernes
144 |152 (116 |108 | 72 | 60 | 65 | 67 | 70 6 69 | 8g { ™ O
Mo Spell § 27 26 | 29 20 15 5| 12 14 14 6 12 | 14
Min. Spel) 7 6 6 4 3 3 3 3 3 4 3 3]s

Table C-3.3 Calculation of Maximum Daily Precipitation Probability

Kabasalan
Precedence x log x, xp + & | log(x+d) og((i::__:; {IOgE;::: ;
1 1324 21443 4137 26167 00532| 00028
2 1182 20726 3925 25938 00303 000009
3 1087 20362 3830 25832 00197| 00004
4 10L6 20069 3759 25751 00116 060001
5 955 19800 3698 25680 00045{ 00000
6 927 19671 3670 25647 00012{ 00000
7 904 19562 3647 25619 | —00016| 00000
8 B9 7 19528 3640 25611 | —00024| 0o0DOO
g 876 19425 3619 26586 | —00049| 00000
10 678 18312 3421 25342 | —00293| 00009
11 445 L6946 3238 25103 | —00532| 00028
z 215844 00079
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Nog x; 215844 ‘
log 'xg = ‘°‘: = fl 44 _ 0622

xp =917

m=11=10=1

by = xgxg= %02 b=&
2xg = (x5 + x¢) m
5y = 1394%495-917°
2%917—( 1394+495)
- 69003-84089
1834—1889
=—],508.6
— 5.5
=274.3
5=121743 log( 2743+917) = 25635
N
7= Y P U = [ 00075 s = oo
o \/5_ § (/2 o log%z—))log(xoﬂ)log(xyb) (x;+b) b %,
a b a/t=¢ d c +d e £ e—f
140 12816 | 35587| 00360 | 25635 | 25995 3976 2743 1233
Lo 20537 " 00577 " 26212 4180 2743 1437
1400 | 23263 " 00654 " 26289 s255 2743 1512
1400 | 25758 " 00724 " 26359 4324 2743 1581
L4go | 27191 " 00764 " 26399 4364 2743 1621
1/500 | 28782 ,, 00809 " 26444 4410 2743 1667
/3 | 04306 " 80121 " 25756 3764 2743 1021
Vs os4a1s | v 00236 " 25871 3865 2743 1123
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Table C - 4, Temperature & Humidity Data

Temperature i : -
Jan | Feb Mar| Apr| May Jun Jul | Aug| Sep| Oct Nov| Dec
Calapan max 287 {292 | 305 h320 325 32:5 314 | 316|315 |3L2 ] 304 294
min 219 222 | 226 { 242 2'41 237 2:33 234|236 232|231 227
mean 253 | 257 | 266 | 276" 28.1; 281 | 274 275 | 276|272 | 268 261
B = 68 70 7.9 68 84 88 81 g2 7.9 80 73 67
Tocloban max 2921 298} 304 | 315 | 316 316 :3'1.6 321|318 ) 314 305 245
min 231 | 231} 2351 244 | 248| 248 | 245 | 247 | 245 | 244 | 240 | 235
mean 262 | 265 270 { 280 | 282| 282 | 281 284 | 282 | 279 | 273 | 265
# = | 61| 67) 69] 71| A8| &8 71 74| 73| 70| 65 60
Zamboanga mean| 263 | 264 268 | 271 | 271] 268 | 266 268|267 | 266 | 266 | 264
Los Banos mean| 251 | 257 | 270 | 285 287 280 {275 { 273|272 | 267 | 262 254

Relative Humidity

Jan | Feb | Mar | Apr | May| Jun| Jul| Aag{ Sep|[Oc¢t | Nov | Dec
Calapan 84 |81 |78 |77 |78 82 83| 84| 84|84 84 84
Tacloban 85 |84 82 81 g2 82 81 79| 81|82 85 85
Zamboanga 83|82 81 83 84 85 BS B5| 85| 85 86 84
Los Banos 84 78 78 76 78 84 85 86| 84| 85 84 835
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C-5 Data on Tropical Cyclons

Tropical depression
Maximum wind speed
within the disturbance N

up to 3Bmiles per hour ™3

Tropical storm

maximum wind speed
within the disturbance <

ranges from 3S9miles i "

per hour to 72miles 'l

per hour B N

Typhoon <

maximum wind speed |

within the disturbonce ¢ ,' ;

exceeds 72miles per { i

hour. | = !
! |

Incidence of Tropical Cyclon Hatched 1961-1964

Jon Feb Mar Apr Moy Jun Jul Aug Sep Oct Nov Dec
Whole Area Depression - - - - - - 2 4 2 - - I
Storm - - - - - 2 | | 2 | 3 2
Typhoon - - - - 3 1 3 5 1 3 3 2
Total - - - - 3 3 6 10 5 4 6 5
Calapan  Depression - - - - - - = - =
with in  Storm - - - A : > : 2 ; 335 é
s Typhoon = - = = -
200 miles Ty - - - - 1 2 2 2 3 3 § 3
Tacloban QJesson | - -~ = T 7 2 7 8 7 3 3
with in T i 3 2
200 miles ' YPPO%" - - - -2 b3 b=
Ton] hnd - - b 2 2 5 2 2 5 4
Calapan  Depression - - - - - - - - 1 - - -
with in  Storm - - - - - - - 2 -1 -
: Typhoon - - - - i | - = - I !
100 miles P00 - - - T -
Tacloban Depression - - - - - = - - - - - -
with 4n  Storm - - - - - I -« | - I
100 miles YPhoOn - - - SR - 3 -
Total - - - - | i - 2 = - 4 -~

{ Philippine Weather Bureou — Scientific Popers 1961v64)
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C-6 Lowland Paddy Evapotranspiration Measurement Record

Observed and Recorded by International Rice Research Institute

i~
[=]
<
E
= 7] 7 ,°  ¥=20,604-02IX
S 6] 6] 8 r=-0.666
E 5 51
G 49 4
S
2 3 3
[=]
a 2 o °" y=-8585+0503X 2]
LI>.| I' ug Cs r= 0'54I I
° % % % &= © 70 80 90
Mean Air Temperature (C) Relative Humidity {%)

The relationship of evapotranspiration in vegetative ond reproductive stage to
mean air temperature and relative humidity (5. Jonuary 1965 to 2.May)

(IRR! Annual Report 1965 )

= 400/ A,
Q\Q-
[1;) R ‘QQ'
2 Qs
3 3007
s (;\\0‘\
g oy
- 200 Q@
4
2 &
2 L]
g 1001 R
= 1\0
O )
AP

10000 20,000 20000 40,000
Curmuiative Gross Solar Radiation g- ¢8l/gmz

Cumulative water losses from the Tield related o

cumulative gross solar radiation
{ IRRI Aunual Report 1965 )

IRRI ANNUAL REPORT

1963 Feb.-Jun. ET max/day 10.6 mm/day
min/day 4.8 mm/fday
Rainy SeasonET max/day 7.8 mm/day
min/fday 5.02 mm/day

1964

Aug.-Dec. ET may/day 7.9 mm/day
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D, Data on Main source of Irrigaticn { Rivers )

D-1 Discharge Data of the Rivers in Naujan District

Discharpge of the Magasawangiubig River and the Pangalaan River was
recorded respectively by B.P. W, as in the tables D-1-1, and D-1-2, The mimmum
discharge derived on the basis of the above data is given in tables D-1-3.

D-1-4, as well as in charts D-1-a, D-1-b. The close examination of the data, discloses

discharge of the Magasawangtubig river in April, May and June is remarkably small

3 ‘bt
to the extent that it cannot maintain irrigation requirement 4. 52m"/sec. of the district,

Calculation of maximum discharge probability and minimum discharge

probability were given in D-1-35.
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Table D-1.1 Records of the Discharge of the Magasawang River

LOCATION 2 LAT. 13° 14' 15", LONG. 127" 14" 15%, APPROXIMATELY 6 KMS. UPSTREAM FROM THE HIGHWAY
ERIDGE ALOWG THE CALAPAN - PINAMALAYAN ROAD.

d) E4 * 435 5Q. KiS.

RECORDS AVATLABLE ¢ OGCTOBER, 1951 7O DEGEMBER, 1959; OCTORER, 1951 TO DECEMBER, 1956 INCLUDED IN THE SIRFACE
WATER SUPPLY BULLETIX N0. 2, VOL. I.

GAGE * WATER STAGE RECORDER. ELEVATION OF ZERO OF GAGE IS 23.299 METERS ABOVE MLLW. FPRIOR TO
FEERUARY 12, 1955, STAMF GAGE READ THREE TIMES A DAY, APPROXIMATELY 300 WETERS UPSTREAM
OF THE PRESENT SITE AT DATIM 0.541 METER HIGHER.

EXTREMES ¢ 1957 - 595 MAXIMOM DISCHARGE, 829,400 SECOND - LITERS, JANUARY 8, 1957, GAGE HEICHT,
418 M., FROM RATING CURVE EXTENDED ABOVE 550,000 SEGOND - LITZRS ON BASIS OF SLOFE - AREA
UEASUREMENT @ GAGE HEIGHT, 3.34 M., MWINIMUM DESGHARGE, 360 SECOND - LITERS, JUNE 7 - 2%
1957, GAGE HEIGHT, 0.41 M.
1951 - 59: MAXIMUM DISCHARGE ESTIMATED, 928,400 SECOND - LITERS, AFRIL 10, 1956, GAGE
HEIGHT, 4+44 Mes FROM RATING CORVE AS EXPLINED ABOVE; MINIMUM DISCHARGE, SAME AS AHOVE.

REMARKS * RECORDS ARE GOOD EXCERT THOSE ABOVE 150,000 SECOMD - LITERS, HICH ARE FAIR.
REVISIONS : ALL DISCHARGES ABOVE STAGE 1.70 METERS INGLUDED IN WATER SUPPLY BULLETIN }O. 2, VOL. I WERE

REVISED AND INCLUDED HEREAETH IN THIS VOLUME, PAGE 41 TQ 45.

{1) 1957 { u3/Sec )

DAY JAN. FES- MAR. | APRIL UAY. JUNE JuLY ARG SEPT. acT HOV. DEZ.
1 731,000 | 38,090 | 15,400 9, 980 1,610 LB0 3 #3,J40 ~6, 880 15,800f * 18,680 50,830 | %38,09
2| 388,000 |*38,860 | 15,400 9980 1,500 480 | 5,860 9,660 | 16,280] 18,680 7000 30,750
3 115,000 | 34,240 | 14,600 9,980 1,610 LED L2240 17,240 18, 680 29,450 139,400 30,100
4| » 20,600 | 33,470 | 13,000 | 28,150 1,610 * 600 4,060 10,620 18,680 39,630 71,000 | 32,050
5 23,550 [ 31,400 | 12,260 [ 27,500 1,610 s20| 4,060 | 10,940 [ 20,600F 31,400 57,610 | 28,800
6 23,550 | 29,450 | 10,620 |*38,860 1,400 4zol 5,650 | 10,620 | 21,160| 29,450 49,7001 27,500
7 55,200 [ 28,250 |*10,300 | 24,730 1,400 #360| 8,200 | 11,260 | 22,8,0 28,150 44,120 30,100
8| =768,400| 27,500 | 15,000 | 15,620 1,300 360] 6,280 | 11,260 | 25,640{ 29,450 40,400 31,400
9 £48,000 | 26,200 [+35,010 12,200 1,300 360 7,200 10, 620 29, 450 29,450 35,780 29,450
10| 105,000| 23,960 | 29,450 | 10,100 1,400 360 | & 700 9,980 | 35,010 31,400 28,800 24,520
n 56,350 | 22,280 | 22,840 9,500 1,400 360 | 7,450 9,020 | 33,470 27,500 26,200 24,50
12 42,260 | 28,800 ) 21,2601 7,950 1,400 360 | 7,450 8,600 | 32,050] =24,520( 218,000} 30,750
13 38,050 | 28,800 | 19,640 6,070 1,400 360 8,200 8,180 2%, 450 48,770 73,800 26,850
1L 35,010 | 26,200 | 18,200} 4,810 1,400 360 | 20,400 | 2,840 F 30,750 36,550 L7,840 | 23,400
15 30,100 | 25,080 | 16,760 3,520 1,610 360 | 15,240 32,050 37,320 32,050 38,090 | 21,720
16 27,500 | 24,520 | 15,000 | 2,350 | *1,830 360 | 18,300 | *37,320 | %38,090| 28,800 29,450 [ 19,640
17 31,400 { 22,B40 | 13,800 | 2,350 1,400 360 | 22,370 | 35,780 | 38,090f 26,850 25,080 | 18,200
18 28,150 | 21,160 | 13,400 | 2,350 1,100 360 | 22,840 | 33,470 | 30,1007 29,450 23,9601 17,720
19 44,120 | 20,600 | 13,000 | 2,200 840 360 | 16,280 | 29,450 | 29,450] 29,450 22,840 | 17,240
20| 129,000 | 19,160 | 22,280 | 2,050 760 360 | 11,800 | 23,950 | 28,800 28,150 21,720 | 16,760
21 70,600 | 18,680 | 19,640 [ 2,050 680 360 | 11,800 22,840 | 28,150{ 32,050 *20,600| 16,280
22 62,600 | 16,760 | 18,200 j 1,940 160 360 | 11,800 | 21,160 | 27,500 36,550 21,160 | 15,400
23 55,3501 15,400 | 16,2801 1,830 760 360 | 11,580 | 20,120 | 26,200 35,780 21,720 | 14,600
24 49,700 | 15,000 | 14,200 | 1,720 680 360 | 10,620 | 18,680 | 25,640 34,240 21,160 | 14,200
25 45,980 | 13,800 | 13,000 840 €00 360 | 9,660 | 17,240 | 23,400F 36,550 20,600 | 14,200
26 21,530 | 13,400 | 11,580 | # 600 540 360 | 9,340 1 16,760 | 22,280 37,320 20,600 | 13,400
27 39,630 [*13,000 | 10,300 760 540 60| 8,600 | 15,800 | 20,120 45,050 21,160 | 13,000
28 38,050 | 13,800 | 10,620 | 1,100 540 360 | 8,180 [ 15,800 | 18,680f +78,800 23,960 | 12,600
29 37,320 10,620 1 1,500 540 360) 7,660 16,280 | 19,160 42,260 30,100 | 12,200
30 35,010 10,620 | 1,830 +* 480 20| 7,400 | 15,400 | 18,680 38,860 38,860 | *11, 800
3N 34,240 10,300 480 7,140 | 15,000 37,320 11,800
TOTAL | 3, 649,130 | 670,600 [491,480 |244,420 | 34,480 | 11,580 |299,700 | 544,830 | 781,52011,052, 610 11,367,540 | 669,040
MEAN 117,710 | 23,950 | 15,850 1 8,150 1,110 90| 9,670 | 17,580 | 26,050 33,960 455580 | 21,580
LSKM 270.60 55.06 36.44 18.74 255 0.90 22.23 40.01 59.88 78.07 104.78 49.61
oM T248 | 13432 9.76 486 0.68 0.23 5.95 10.82 15.52 20.91 2716 | 13.29
HA-M 11,530 5790 250 2,110 300 100 2,590 5710 6,750 9,090 11,820 5,780

ANNUAL MAX - 768,400 MIN - 360 MEAN - 26,500 LSk « 61.84 cu - 194.98 HA-K - 84,820

PEAK DISCHARGE: JAN. 8, 7:00 AM., 829,400 SECOND - LITERS, GAGE HEICHT, 4.18 METERS.
#  WAXTWUM OR MIHIMUM
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*  MAXINUM (R MINIMUM
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(2) 1958 { =/aec )
DAY JAN. FEB. MAR. AFRIL KAY JUKE JULY AlG. SEPT. 0GTs V. DEG.
1 11,800 | 28,800 | 23,960 |*1s,200 6,620 1,000 | 4,060 8,600 | 23,960 | 33,470 32,700
2 10,940 | 27,500 | 23,400] 13,400 | #13,800 | * 920 55440 7y 920 .
3 9,980 27,500 25,080 800 5, B6O 1,200 55,200 12,200 21,720 73,800 | 21,720 48,770
4 * 77,660 | 26,200 | *73,200{ 10,940 4,060 4,810 | 20,120 17,240
5 38,090 | 25,080 { 69,000{ 10,300 3,340 4,060 | 15,200 | 16,760 | 20,600 22,840 | 53,090
-] 38,860 | 26,850 50,830 9,660 2,980 3,520 | 11,800 15,000 41,330
7 32,900 | 24,520 | 38,0%0] 7,520 2,650 2,650 | 10,820 21,720
8 26,850 | 21,720 | 30,750 7,920 | 2,200 | 2,35 | 9,980 | 22,800 | 30,200 | 30,750 125,000
9 20,120 | 19,60 | 28,800( 5,260 1,940 4,060 | 9,980
10 21,160 | 19,160 | 35,010] 4,210 1,720 4600 | 9,980 38,860 | 48,770 | 34,520 | 49,900
n 19,640 | 19,160 30,750 3,520 1,610 4y 820 9,020 10, 620
12 20,600 | 22,840 26,200 3,200 1, 560 4,600 8, 180 26,200 26,800 44,120
13 20,600 | 45,050 24,520 3,360 1,400 La 240 72920 1,800 55 350
1 19,260 | #73,800 | 22,840| 5,050 1,400 3,880 | 18,680 24,520
15 16,760 | 64,200 20,120} 2,840 1,300 4240 | 50,830 4,200 | 17,720 48,7710 54,220
16 17,20 | 46,910 | 18,680| 4,840 1,200 4,810 1 45,050
7 17,720 | 35,780 | 18,200{ 6100 | 2,300 | &700 | 32,700 13,800 | 45,050 | 38,090 | 45,050
18 30,750 | 32,700 | 17,240 5,260 1,300 3,880 | 32,050 | 38,860
. 25,080 | 30,00 280 | 4,210 1,060 2,800 | 30,750 12,200 | 49,700 | 5,960 [ 41,330
20 21,160 | 28,150 | 15,i00| 4,000 (% 760 2,200 | 23,960 | 51,960 54, 220
21 20,120 | 25,080 | U,600| 3,520 760 2,200 | 19,160 1,600
22 2L, 140 | 22,80 13,400 3,520 760 3,340 | 15,800 23,950 | 15,000 78,800 33,410
23 21,160 | 21,720 ,000| 3,360 760 4420 | 15,200
24 69,000 | 29,640 | 12,200| 3,3&0 TEO | 9,200 | 13,000 1,200 | 67,200 | 95,000 29,250
25 #77,000 | 18,680 | 11,580| 3,520 1,000 6490 | 11,800 | 23,400
26 64,200 [ 17,720 | 1i,260| 3,040 1,940 5,650 19,640 59,870 | 31,400
27 54,2201 19,640 14,940{ 2,880 2,050 4,810 22,840 12,260
28 46,910 | 23,960 | »10,620| %2,720 2,050 4060 | 10,940 41,330 | 51,960
29 33,090 2601 2,720 1,830 3,340 25,080 | 26,200 32410 25,850
30 33,470 13,800 3,520 L,400 5,440 | 11,800 28, 150
31 30, 190 16,760 1,000 26, 850 21,720
TOTAE | 902,300 | 8Y4,940 | 747,770|272,250 | 72,250 | 120,180
MEAN 29,80 29,080 | 24,120{ 5,740 2,330 4,010
LSKM 66.92 | £6.85 55.45| 13.20 5.36 9.22
oy 92| 18.17 14.85| 3.42 .44 2.39
HA-Y 7,800 | 7,040 6, 460| 1,450 €20 1,040
PEAK DISCHARGE: JULY 3, 9:30 AM., 192,000 SEGOMND - LITERS, GAGE HEIGHT, 2.15 METERS.
*  MAXTMUM OR MINIMUM
&) 1959 { 2/ s0c)
DAY JAN. FESa WR. | AFRIL MY JWE JmY AG. SEFT. 00T Mav. DEG.
1 8,700 3,160 8,200 | 6,950
2 17,720 | 43,190 1,580 20,600 | 24,860 | 39,600 84,200
3 7,200 8,200 6,490 2450
4 39,630 58,740 760 27,380 61,000 34,200
5 23, 400 7,950 8,700 21,190
6 37,320 45,980| 11,600 2,650 8,450 49,400
7 59,870 200 | 1z,480 59 550 42300
8 19, 100 2,050 6,490 [ 7,950
9 34,090 31,400 26,850 10, 400 28,200 41,900 28, 140
1o 6, 490 5,650 T2 200 9,500
n 29,650 | 58,740 1,940 7,950 27,350 | 1o,020
1z 32,100 5,020 9,200 10, 400
13 26,850 | 70,600 4,240 2, 500 5,650 20,140
L, 31,400 9,500 | 6,280 2,700 8,310
15 2,650 1,610 2,820 55 420
16 30,750 | 22,840 | 152,600 6,700 7,950 | 61,000 5,920
17 1,200 3,520 [ 13,900 | 18,760
18 20,120 | 152,600 9, 800 5,860 44,900 | 23,420
19 58,740 3,340 15,240 19, 650
20 16,760 | 89,600 1,720 6,280 10, 400 20, 600
21 35,780 3, 520 12, 580 8,950 13,720 133,000
2 2,980 2, 600 3,520 | 9,200
23 38,090 | 14,600 28,2001 2,800 - 8,200 17,80 | 25,320 77,000
2 2,800 3,520 | 10,700 15,620
25 13,800 25140 2,800 5,650 1,300 R4y 10 67,2400
26 48,TT0 3,700 1,480 41, 00
27 12,600 | 18,300] 1,100 75200 12,200 26, 500
28 70, 600 15,860 | 16,460 | 131,000 56,200
29 3,160 &700 3,160 | 10,100
30 101,000 13,720 13,340 | 119,000 | 179,000 | 23,660
31 9,200 | 16,460
PEAK DISCHARCE OBSERVED: NOV. 30, 6:00 AMes 179,000 SECOND - LITERS, GAGE HEIGHT, 2.30 WETERS.



(4) 1960 { u3/50c )

DAY JAM. FEB. | MAR- APRIL uAY JUNE | JuLy Awc. | seer.| 0GT. MoV, DEG.
1 84,200 | 5,920 2,150 2,360 | 7,740 5, 580 9,310 { 133000 | »103,000
2 10, 5% 7,270 2,780 7740 | 129,000 93,200
3 6,260 2,360 5,920 &, 600 133,000 89, 600
4 57,800 10,020 2,150 7,170 6,260 5,240 | 131,000 82,200
5 5,920 1,160( 2,570 2,990 137,200 78, 800
6 23, 660 1,940 6,260 2,150 | 6,260 16,300 | 143,800 752 400
7 10,020 *179,000F 1,940| 131,000 | 152,600 86,000
8 17,100 | 5,920 2,150 1,730 | 5,580 54,600 #228, 450 | 176,800 93,200
9 8,880 *8, 880 1,520 1,520| 194,600 163,600 101,000
10 »g7, 800 1,520 18,700 186,800 | 146,000 97,000
11 1,730 8,880 2,780 7,170 5, 580 165,800 | 137,200 93,200
12 34,200 10,590| 1,310| 154,800 | 148,200 £9, 600
13 10,590 2,780 5, 580 2,150 | 4,900 148,200 | 146,000 82,400
1 *15, 500 1,020 141,600 | 129,000 78, B0O
15 9,450 | 24,780 2,780 2,150 | 3,880] 56,200 137,200 129,000 755 400
16 12,300 4,900 1,020| 133,000 | 133,000 82,400
17 13,100 2,360 18,700 129,000 | 150,400 86,000
18 7,170 19, 550 2,780 4,220 3,880 125,000 | 133,000 91, 400
19 11,160 12,300 1,310| 117,000 | 227,000 86,000
20 &, 600 3,200 42220 2,570 [*3,880 113,000 | 101,000 80, 600
21 2,880 1,100| 109,000 97,000 75, 400
P73 6,260 | 10,590 3,880 2,570 | 4,220 6, 500 109,000 | * 93,200 72,200
23 6,260 3,540 1,020| 119,000 93,200 €9, 000
22 12,300 2,570 3,880 780| 121,000 | 105,000 65,800
25 £y 260 2,200 | *11,730 3,200 42220 780| 117,000 | 101,000 61,000
26 10,590 *127,000 *2, 570 780] 113,000 | 103,000 | *56,200
27 55920 11,160 2,760 48,200 | 4,220 780F 111,000 | 105,000 59, 400
28 2,570 »1/,700| 123,000 | 107,000 59, 400
29 5,580 | 11,730 10,020 17,100 | 5,240 2,990 113,000 | 129,000 72,200
30 *2, 360 *2,780 11,730| 137,000 | 117,000 £9,000
31 3,540 117,000 £9, 000
TOTAL 3,411,630 | 3,820,200 | 2, 474,000
MEAN 110,050 | 127,340 79, 810
LSKM 252.99 29465 183.47
[} 67.75 75.85 £49-13
HA-M 29, 480 33,010 21, 370
PEAK DISCHARGE COMPUTED: OGT. 8, SLOPE-AREA, 538,000 SECOMD - LITERS, GAGE HEZGRT, 3.34 METEAS.
«  MAYIMIM OR MINIMIM
{5) 1961 { M3/Sec )}
DAY JAN- FEB. MAR. | aPMIL MaY JUKE JULY AUG.| sEPT. 0CT. HOV. DEC.
1 78, €00 46,600 45,000 7,740 2,570{ 31,500 [*139,400 12,300| *36,%900 31, 500 45,000 61,000
2 78,800 | 46,600 57,8000 7,170 2,150| 29,260 84,200| 11,730] 29,260 23,660 %39,600 54, 600
3 73,800 |  49,800[*107,000| 6,600 1,730] 28,220| s78c0| 11,730] 25900 27,020 95,000 48,200
4 &,000| 53,000 82,400] 6,600 * 1,210] 28,140( 51,400| 12,300 24,780] 27,020 148,200 42,300
5 65,800 49,8001 51,400 6, 600 1,310( 28,140f 46,600 13,100 22,540 25,900 163,600 #39,600
3 #64,200 | A6, 600] 43,650 6,600 1,310| 30,3801 42,3000 12,300 17,100| 24,780 78,800 45,000
7 69,000 | 53,000 75,400| 6,260 11,730| 27,020 38,250| 11,730 14,700 25,900| 99,000[ 99,000
8 65,800 | »54,600 32,850] 6,260 6,260 | 23,660 34,2000 12,300 13,100 29,260| 115,000f *174,600
9 70, 600 53,000 29,260 6, 600 6,600 | 22,540| 27,020 11,750 *12,300 28,140 119,000 99,000
10 69,000 | 45,000] 28,140 *18,700 5,580| 19,500| 24,780] 11,750 13,900 23,660f 125,000 84,200
n 67,400 | 43,650 27,020| 14,700 5,580 | 14,700 21,420 12,300f 13,900 »21,420 11l,c00( 77,000
12 65,800 | 43,650 24,7801+ 1,520 6,260f 11,730 22,540 12,730] 16,300 23,660| 115,000f 70,600
13 72,200 | 42,300| 22,540 14,700 11,160| 11,260{ 18,700] 11,160 15,500 =21,420| 119,000{ 67,400
14 141,600 | #£0,950] 21,420) 13,100 9,450] #10,590| 13,900] *10,59C( 13,900 21,4201 131,000 64,200
15 119,000 | 45,000 =20,300| 12,300 46,6000 11,160| 11,160| 10,590 15,500 23,660| 132,000 56,200
16 109,000 | 46,600] 19,500] 13,100| =172,400| 20,590| 13,100 11,160 17,900 22,540| 117,000| 51,400
17 111,000 | 48,200{ 18,700| 12,300 99,000 | 16,300f 9,450{ 11,730 20,3001 22,540 103,c00| 48,200
18 113,000 51,400f 17,100( 10,020 16,600| 17,500 11,160 16,300 20,300 152,600F 91,400 51,400
19 113,000 54,600 15,500 8,310 46,600 27,020] 131,160 19,500 30,360 57,800 80, 600 51,400
20 103,000 | 53,000} 14,700} 6,600 59,400 34,200 10,590| 25,9001 29,260| 42,300 77,000 61,000
21 78, 800 £1,400] 13100 5,580 54,600 | #43,650| 10,590 39, 600] 24,780 *202,,00 80, 600 57, 600
22 70,600 | 46,600 12,1601 5,580 57,800 | 39,600] 10,590 170,200 23,660| 123,000 105,000 54, 600
23 73,800 | £48,200] 10,020 5,240 59,200 29,260 11,160| %310,000 20,300} 103,000 *179,000| 53,000
24 7', 000 19, 800 8,880 4900 53,000 28,1.0] 10,590| 210,200 18,700 27,800 95, 000 51, 400
25 77,000 | 29,800 7,740 4,900 51,400| 25,900] 11,730| 165,800 17,900 78,900| 80,600F 53,000
26 72,200 | 26,600| * 7,170} 4,900 56,200 24,7801 13,900| 137,200 16,300| 70,600| 84,200] 51,400
27 69,000 43,650 7,170 42220 57,8001 23,660| 13,100 G3,200t 19,500 84,200 87, 800 48,200
28 64,200 43,650 75170 3,880 48,200| 40,950 11,730 &2,600 17,100 99,000 B4, 200 54, 600
29 70, 600 TT40 3,540 42,300] 27,0201 11,730 §3,000] 17,100 87,800 78, BOO 51,400
30 69,000 9,450 3,200 39,600 28,140 11,730 L6, 600] 18,700| 72,200 69,000 48,200
1 £7, 400 g, 310 32, 850 11,730| 13,650 51, 400 46, 600
TOTAL | 2,509,400 |t,347,050| 852,370 231,720 | 1,096,750 744,730} 817,71011, 593,960] 597,760 1,736, 40013, 048, 400|1, 916, 500
MEAN 80,950 | 48,110 27,500 7,720 35,380 24,820| 26,380} 51,4200 19,920 56,010 101,610f 61,820
LSKM 186.09 | 110.59] 63.20] 17.74 81.33[ 47.06| €0.63| 118.20[ 45.80] 128.76{ 233.59| 142.11
CN, £9.83 26.75 16.92 Ae60 21.78 14-79 16.24 31.65 11.87 34-48 60454 138.06
Ha-M 21,680 | 11,60| 7,360| 2,000 9,280] &.430] 7060) 13,770 5160] 15,000| 26,340 16,560
ANNUAL MAX - 310,000 MIN - 1,310 MEAN - £5,190 ISKM » 103.89 CM = 327.51 HA-M - 142, 48O

PEAX DISCHAHGE OBSERVED: AUG. 23, 7:00 AM., 370,000 SECOND - LITERS,; GAGE HEIGHT, 2.79 MEIERS.
* KAXIMUM OR MINIMUM 242



Table D-1.2 Records of Discharge of the Pangalaan River

Up streusm

EAT. 13° 15' 337, Long. 121° 11' 24n, ABOUT 6 KILOMETERS UPSTREAM OF THE MOUTH OF
THE BUKAYAD RIVER AND APPRONIMATELY 500 METERS DOWMSTREAM OF THE PROPOSED DAMSITE
OF THE PANGALAAN RIVER IRRIGATION PROJECT, IN NAUJAN, ORIENTAL MINDORO.

28 SQ. KS.
OCTOBER 11, 1951 TO DECBMBER 31, 1956.

STAFF GAGE READ THREE TIMES A DAY. ELVATION OF ZORO OF GAGE IS 15.427 METERS REFERRED
TO MLIN.

EXTREMES OCTOSER 11, 1951 TO DECEMBER 31, 1956t MAXIMUM DISCIARGE ESTIMATED, 496,500
SEGOND - LITERS, DECEMBER 26 & 27, 1954 AND JANUARY 6, 1955, GAGE HEIGHT, .15 ME[ERS,
MINIMUM DISCHARGE OBSERVED, 6,350 SECOMD - LITERS MAY 16, 1952, GAGE HEICGHT, 0.50 METER.
REMARKS ¢ RECORDS ARE GOOD EXCEPT THOSE ABOVE 128, 500 SECOND -~ LITHERS, WHICH ARE FAIR. DIURING
HIGH DISCHARGES, PART OF THE FLOW 1S SUPPLIED BY GVERFLON FROM THE MAGSAWANG TUBIC RIVER.
IN VIEX OF TdIS, RUN-OFF PER SQUARE XILOMETER OF DRAINAGE AREA IS NOT EVALVATED.
(1) 1951 { M3/SEC )
Bay JAN. FEB. MAR. APRIL MAY JUKE JULY AlG, SEPT. OCT- MoV, DEC.
1 ’ 19,100 11,51
2 16,400| 12,200
3 12,800| 13,100
L 13,100| 12,800
5 *21,200) 12,200
[ 18,500 15,200
7 14,000{ 214,600
8 15,200] 14,000
9 11,900 12,200
10 11,300( 12,800
1 7,500 | 12,000f 16,400
12 7,500 | 13,4001 13,400
13 9,000 | 11,000} 12,200
14 9,500 | 10,750} 11,600
15 13,100 | 18,200} 11,900
16 10,500 | 17,900 62,400
17 10,000 | 12,200 |*138,000
18 11,600 | 11,000 53,800
19 10,000 | 10,250| 18,800
20 10,530 | *9,750| 13,400
21 9,750 | 11,600] 12,200
22 9,250 | 14,300 11,€00
23 95500 | 14,600] 106,750
24 9,250 | 12,2001 10,750
25 9,250 | 11,300] 10,750
26 10,000 | 10,7507 10,500
27 14,000 | 10,500( 11,000
28 10,250 | 12,2009 10,500
29 9,750 | 15,8001 10,000
30 10,250 § 12,500] =9,500
1k 14,000 9,750
TOTAL 404,700] 599,900
MEAN 13,490| 19,350

RECORDS INCOMPLETE
*  MAXTMUM OR MENINUM
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(2) 1952 { M3/sEC )

DAY JAN. FEB. MAR. APRIL MAY JUNE JULY AlG. SEPT. OGT. V. | DEC.
1 *9,250 53, 800 *74,000 | 23,000 9,750|- *7,500| 29,150 434400 43,800 54,200
2 9, 250 46, 600 73,000 | 21,200 | 11,6001 10,250[ 27,400 40, 600 11, 400 45,800
3 9,250 445200 60,150 | 18,500 | 11,600] 28,100f 40,200{ 36,2001 39,800 36,600
4 9, 500 40,200 56,600 | 16,700 | 9,750 24,000] 15,800f 98,500} 39,800 455 400
5 10,750 39,400 49,800 | 14,900 8,300f 11,900| 57,900 115,000 50, 600 57,900
6 10,250 38, 600 44,600 | 13,700 7,700| 12,800| 42,600 108,500 54,200 43,000
7 10,250 40, 200 42,200 { 14,300 | »7,500] 14,900| 35,800{ 100,000 46, 600 39,400
8 9,750 92, 500 39,400 | 12,500 7,500 15,8c0| 32,300[ *152,600 35,000 *35, 400
9 19,700 60, 600 28,600 | 11,900 7.700| 14,000{ 27,750 141,600 31,950 39,400

10 18,500 61, 500 32,650 | 11,300 | 11,600f 13,100] 26,350| 118,50 20,850 42,200

11 40, 600 79, 500 30,550 | 10,750 | 10,000] 12,800| 24,500 95,000 27,750 T4, 500

12 20,300 70, 500 33,000 9,250 9,500 13,100 23,300 67,500 24,200 86, 500

13 14,000 5450 35,400 | 17,600 8,750 13,1001 21,500 755 500 20, 600 a1, 000

14 12,200 51,000 35,800 | 14,000 9,250 12,200| 20,300 61,050 24,800 81,500

15 12,200 44,600 51,800 | 11,900 8,750 13,400| 19400 53,400 31,950 99,000

16 11,400 39,000 45,400 | 12,500 7,500{ 12,800 19,400 92, 500 30,900 108, 500

17 10,750 35,000 36,200 |#23,600 | 16,700 18,800| 19,400| 103,000 21,750 159,600

18 10,250 32,300 34,200 | 21,500 | 10,250 97,000 18, 800 99, 500 25,700 105,000

19 9,750 %31,250 30,900 { 17,900 | 10,250] 65,500} 18,800 76, 500 2/, 500 112,000

20 11,000 70, 000 28,450 | 16,700 | 13,200| 40,600 17,000 55,800 *20,000 123, 500

21 37,400| *149,800 26,350 | 16,700 | 16,400| 33,800] 15,500 49,000 24, 500 135,000

22 *148, 400 90,000 25,400 | 15,500 | 17,300] 61,050} +14,300 45,800 245800 171,800

23 135,000 68,000 24,200 | 13,700 |*19,400(%114,000| 14,600 43, 800 27,050 148, 400

24 106,000| 57,900 23,900 | 12,800 | 13,700 77,000| 14,600 39,800| 30,550| 145,800

25 81,560 71,000 23,900 | 12,200 | 16,100 47,800{ 19,100 47, 800 35,800 148,400

26 78, 500 86,000 23,000 | 10,750 | 13,2001 37,800| 15,200 42,200 53,400 | 180,800

27 78,5001 113,500 22,400 | 10,250 | 11,300] 236,600| 26,000 43,800 58, 800 148,400

23 147,700 80,500 20,300 9,750 9,750 35,80| 77,000 39,800 78, 500 130,000

29 104, 500 91, 500 +19,700 9,000 9,000] 30,200|*119,000 39,800 #87,500 113,500

30 80, 500 20,600 | =8,;300 8,500| 31,250{ 80,500 37,000 74,000 98, 500

31 67,000 20,300 7,900 40,600 L3, 400 26,000

TOTAL | 1,334,100(1,772,950 | 1,222,750 | 432,650 {339, 500] 946,950 974, 000| 2,206, B50(1,166, 050 | 2,978,000
MEAN 43,030 61,140 36,220 | 14,420 | 10,950| 31,560| 31,420 71,190 38, 870 96, 060

PEAK DISCHARGE O3SERVED:

OCTOBER 26, 5:00 P.M., 207,000 SECOND - LITERS, 2.59 M. (RECORDS FROM JANUARY

+  MAXTMUM OR MINIMUK T0 OCTOBER)

(3) 1953 { M3/SEG )

DAY JAN. FEB. AR, APRIL MAY JUNE JULY AlG. SEPT. ocl. NOV. Dac.
1 438,200 | *127,100
2 A38,800 | 108,400
3 39,400 83, 600
4 37,000 75, 600
5 35,800 | *69,200
] 35,200 120,300
7 ' 83,600 127,100
8 35,800 127,100
9 31,000 127,100

10 #29,200 | 127,100

1 29,800 | 127,100,

12 36,400 | 110,600

13 82,800 92,300

1 94,100 105, 500

15 101,300 127,100

16 70,800 | 127,100

ks 7L, 600 127,100

18 63,6001 112,800

19 51,900 | 106,500

20 47,000 130,600

2 42,800 119,400

22 65,200 110,600

23 *)27,100| 127,100

24 98,600 | 127,100

25 T4 800| 117,200

26 61,200 126,000

2 62,000 123,800

28 127,200 115,000

29 127,100f 102,200

30 107,200 23,700

n 127,100

TOTAL 1,946, 400 | 3, 527, 500
MEAN 64, 880 113,7%0

RECORDS INCOMPLETE

+  NAYIMUM OR MINIMUM

A DISCHARGES ESTIMATED ON BASIS OF SUCGEEDING AKD PRECEDING YEARS.
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{4) 1952 { M3/SEG )
DAY JAN- FEE. MAR.| APRIL.| May JUNE JILY AUG. | SEPT. 0gT. Mv. DES.
1 127,100 49,100 64,400 #34,600 | 14,750 | *16,550 | 13,400 | 22,2400 | 29,800 8,900 | 10,500 131, 500
2 127,100 42,200 52,600| 32,200 15,2001 26,550 12,100 | 22,000 27,400 | =8,5C0 | *20,900 | 122,700
3 127,100 39,400 59,6C0| 32,200 |*13,850{ 14,750 | 11,700 | 20,500] 30,400 | 8,500} 11,300 89, 600
4 110, 600 37,000 70,8001 32,800 | 23,800 14,750 |*10,500 | 19,000 | 25,600 | 10,100 | 10,500 98, 600
5 90, 500 54,000 59,600| 31,600 | 18,000{ 13,850 | 11,300 | 18,000 21,500] 8,900 10,500 69,200
6 74, 800 4,400 123,800| 26,200 | 16,550| 13,400 | 11,700 | 17,500 | 20,500 { 8,900 10,500 66, 800
7 66, 800 40,000 | *196,400| 22,000 | 15,650 | 12,950 | 13,850 | =22,000| 20,500 | 8,900 »9,700| +64,200
] 81,200 53,000 | 172,700| 22,600 | 44,%00| 12,100 | 12,100 | 19,000 | 21,000 | &,900| 10,100 129,400
9 57,2001 %96,800  124,900| 21,000 | 28,600 | *9,700 | 13,850 | 19,000 | 19,500 | 10,500 | %71, 600 86,500
10 52, 600 72, 400 92,300| 22,000 | 23,200 9,700 15,200 18,000 | 18,000 | 9,300| 29,800 74,000
1n 565 400 £2,000 70,800] 19,500 | 21,500 9,700 | 13,400 |*16,200| 18,000 | 9,300 27,500 100,400
12 66,000 53, 300 y 20,500 | 21,000| 9,700 14,300 | 16,550 | 26,200 8.900| 15,650 97,700
13 63, 600 145, 600 55,600| 18,000 |*86,000| 9,700 16,1200 | 16,100 | #22,100 | 2,900 13,850 132,800
1 71, 600 40,000 69,200| 18,000 | 25000| %700 22,0007 20,000| 39,400 | 8,900| 12,100} 116,1c0
15 74,000 37, 600 52,600| 16,200 | 58,000} 9,700 | 15,200 | 34,000 ] 26,200 }*12,200| 11,300 197,800
16 90, 500 34, 600 54,000] 15,200 | 35,200| 11,300 13,400 34,000| 27,400 } 11,300 10,900| 143,000
17 78,000 34,000 60,2400| 13,400 | 30,400 | 12,500 | 24,400 29,200 | 32,200} 10,906 | 10,500 | 108,00
18 76y 400 30,400 83,600| 13,850 | 30,400 12,950 | 30,400] 23,800 30,200} 10,900 | 1lo,1c0| 247,200
19 70,000 41,200 76,4001 12,950 | 27,400} 12,950 [ 35,200 20,500f 11,700 [ 13,300| 9,700 137,000
20 £€2,000 32, 800 93,200(*12,100 | 28,000 13,400| 28,000 23,800} 9,300} 10,500 ] 38,800 | 115,000
21 58,000 | #29,200 | 102,200| 29,200 | 23,800| 13,850 | 24,400 24,400] *8,900 | 10,500 | 34,000 100,400
22 51,200 31,000 | 117,200 16,200 | 21,500 | 15,200] 30,400 2%,800| 8,900 10,500 21,400 90, 500
23 47,000 50,500 [ 1o8,400| 20,000 | 23,200| 13,400] 26,200{ 20,000| &90| 10,500 40,000 80, 400
24 44,3200 £0,000 20,4001 29,800 | 23,200 | 12,500 | 25,600 | 19,000| 8,900 | 10,500 | 70,400 74,000
25 38,800 43,500 66,800| 26,200 | 20,500 | 12,100| 25,000( 17,500 | 8,900} 10,500 | 25000 150,200
26 34, 600 39,400 56,400] 22,000 | 24,400 12,300 21,000 | 20,000 | 9,300 f 12,100 | 21,500 | *496,500
27 34,000 56,400 51,900| 21,000 | 21,500 12,700 20,000 | 21,000 2,900 | 10,500 | 19,000 | 496,500
28 *32, 800 93,200 41,000] 21,500 | 22,000 | 11,700| 22,000 20,500| 8,900 10,500 | 18,000 424,000
29 54, B0O 49,100| 18,500 | 19,500| 10,900 | 29,200} =28,000| 8,900} 10,500 | 21,000 | 393,400
30 46,300 53,3001 15,650 | 17,000 | 10,900 | 30,400 j*45,600 | 8,900 | 20,500 | 62,000 | 129,000
31 65, 200 *39, 200 16, 550 24,400 | 37,600 10, 500 £8), 600
T0TAL | 2,110,400 | 1,331,100 ) 2,467,800(657,250 | 810, 550 | 370,250 | 616,700 | 720,850 | 586, 500 [ 311,500 | &48,100 | 5,157, 800
MEAR 68,080 475540 79 610| 21,910 | 26,150 | 12,340 | 19,890 | 22,930 | 19,550 | 10,050 | 21,600 | 166,380
PEAK DISCHAMIGE ESTIMATED: LECHMBER 26 - 27, 6100 A.M.-5:00 P.M., 406,500 SECOND - LITERS, 4.15 M.
*  MAXTMUM OR MINTMOM
(5) 1955 ( M3/SEC )
DAY JAN. FEB. MAR. APRIL MAY JUNE JULY AUG. | SEPT. 0CT. V. DEG.
1 128,200 | *75,600 | 65,200 31, 600 [*77,200 | 18,500 | 25,600 | 28,000| 17,500 53,300 | 45,600] 109,500
2 105,100 67,600 | 45,600 28,000 [ 52,600 | 17,500 | 32,200 29,800 | 26,550 54,800 49,800| 94,100
3 104, 000 60,400 | 36,400 25,000 | 27,400 | 17,000 | 25,600 | 25,600 ( 14,550 38,200 | 54,000 81,200
4 120,300 65,200 | 31,000 26,800 | 22,600 |*15,200 | 30,400 22,600| 19,3500 33,400 44,900 69,200
5 155,000 60,400 [ 27,400 29,800 | 21,500 | 17,000 | 28,600 21,000 25, 6c0 31,000 49,300 72,400
6 #1496, 500 52,600 25,000 44,900 | 28,600 | 19,500 | 26,200 22,600 31,600 28,000 | 44,200| 69,200
7 431,200 L7,700 | 22,6c0 50,500 | 27,200 ] 35,000 | 29,200| 25,600| 19,500 25,000 | #38,800 [ 64,400
8 233,000 42,100 | 23,800 58,800 | 19,000 21,400 | 48,400 | 21,5C0| 17,000 *24,400| 95,000} 29,600
9 212, 500 35,800 | 22,600 35,800 | 17,500 26,200 40,700 ( 19,500 | 16,100 32,800 81, 200 93,200
10 170,100 32,800 | 21,000 31,000 | 17,500 | 22,600 | 54,800 21,800} 18,500 89,600| 68,400 120,300
1 131, 500 26,800 | 20,500 28,600 | 16,550 ] 20,500 | 43,500 34,600 21,500 89,6001 130,400 | 110,600
12 185,200 22,600 [ 21,000 27,400 | 15,200 { 18,000 | 35,300 24,200 23,200 59,600 | 120,300 | 121,600
13 196,400 20,500 | 19,000 26,800 | 15,2001 17,000 | 31,600 ]+41,4C0 | 20,500 54,800 76,400 | 143,000
1 223,400 21,000 | 22,000 23,000 | 15,200 16,550 | 34,000] 27,4C0| 17,500 46,300 76,000 123,800
15 131, 500 21,000 | 21,500 25,000 | 16,550 | 16,200 | 36,400 25,600 | #15,650 68,200 63,600{ 85,200
16 164,500 29,200 | 20,000 30,400 | 16,1001 17,500 | 36,400 24,400 | 32,200 67,600 94,100 64,400
17 161,000 25,600 | 20,500 29,800 | 25,000 17,500 | 31,600 23,200 30,400 76, 400| 95,000 72,400
18 134,800 31,000 | 23,200 26,200 | 37,000 17,500 | 28,000{ 21,500 29,800 62,000} 122,700) 63,600
19 203, 500 25,000 | 21,500 23,800 | 38,200 | 16,100 | 25,000 25,000 78,800 52,600 [ 104,000| 54,000
20 150,200 23,200 | 18,500 22,000 | 32,800 | 22,600 | 28,600 24,400 71,600 47,7700 | 74,000 46,300
21 134,800 65,200 | 18,000 22,000 | 26,200 | 34,600 | 24,400 25,0001 *97,700! *133,700| e2,800| 42,100
22 131, 500 64,400 | 17,500 26,200 | 21,500 f 27,400 | 28,000 23,800 66,000 109,500| 54,800 39,400
23 131, 500 46,300 | 17,000 19,000 | 18,500 | 26,200 | 24,400} 21,500 | 45,600 100,400 £9,800| 37,600
24 158, 600 42,100 | #16,100 16,550 | 17,000 | 29,200 | 22,600 23,800 41,400 93,200| 107,300} 56,400
25 115,000 35,200 | 26,800  *16,100| 15,650 | 23,800 | 22,c00| 30,400 38,200 70,800 | 260,200} 113,900
26 100, £00 34,600 | 29,800 52,600 | 15,650 | 21,500 23,800 27,400! 32,800 60,4001 137,000 &,800
27 92,300 | 106,500 | 31,000 66,000 | 16,550 | 20,500 | 23,200 24,400} 29,800 50,500 120,600 63,400
28 84, L00 207,300 | #78,B00 | *151,400 23,200 21,500 | 22,600 22,600 26,800 49,800 249,000 51,900
29 75, 600 56:400 | 105,200 | 19,500 {#42,100 | 22,600] 25,000} 24,400 52,600 +460,000 43,500
30 70, 800 53,300 95,000 | 20,500 | 36,400 |+21,000 | 20,500 | 25,600 49,800 | 293,400 43,500
n *66,000 37,000 18,000 21, 500 | *19, 000 50, 500 52,000
TOTAL | 4,999,200 | 1,287,700 | 910,000 j 1,200,150 | 751, 350 | 693,250 | 968,700 | 775,300 | 968, 450 | 1,776,060 3, 336, L00|2, 385, 500
MEAN 161,260 45,990 29,350 40,010 | R24,240| 23,110 3,250] 25,010| 32,260 57,290 111,210| 76,950

PEAK DISCHARGE ESTIMATED:

*  MAXIMIM OR MINIMUM

JANUARY 6,6:00 A.M.<5:100 P.Me, 496,500 SECOND - LITERS, 4.15 M.
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(6} 1956 ¢ u3/src )

DAY JAN. FEB. MAR. APRIL MAY JUNE JULY AlG. SEPT. ocT. V. DEC.
1 B4, 400 90, 500 122,700 33,400 29,800 |*71,600 | * 22,000 45,600 74,800 54,000 55, 600 85,200
2 52,000| 108,400 | 115000 32,8001 29,200 6,200] 23,200] B9,600] #107,300] 89,600] 44,9001 *49,100
3 L6, 300 | =123, 800 104, Q00 43, 500 28,000 | 54,000 28,000 70,000| 107,300 | #112, 800 42,800 &4, 400
A 240,700 96, BDO 95,000 47,700 26,200 | 50,500 26, €00 58, E00 97,700 107,300 37,000] 146,600
5 37,600 68,400 59,600 49,100| 31,000 | 45,600| 28,600 47,700| 80,400 76y 400 56,400| 185,200
6 34,000 45600 51,200 217,000 28,000 ) 42,100 34,600 47,700 75,600|  57,200] 70,800 223,400
7 12,100 54,000 48,400} 115,000 25,600 | 38,800 | *B0,400 41,400] 109,500] 73,200 62,000 208,000
8 32,000 47,700 72,2000 109,500| +23,200 | 36,400 54,000 50,5001 109,500 56,00 an700| 115000
9 | =31,000] 42,200 72,4001 155,000] 25,000 | 34,000 37,600 76,400] 109,500 L8, 400 40,700 84,400
10 39,400 40,700 52,800| *44B,000f 27,400 | 34,000| 34,600| %106,500| 105,100 54,800| 37,600| 124,900
11 34,000| 38,800 61,2000 126,000| 30,400 | 33,400 3%400] 96,8001 76,4001 18,400 37,600 75,600
12 Lh,200) 38,200 74,000|  99,500| 38,200 | 29,800 44,200] 66,000; 93,200| 70,000 46,300 &4y L00
13 35,200 51,200 75,600 8k, 400| 94,100 | 26,800 41,400 50,5003 85,2001 O, ooof 66,000 62,800
1z 32,200 49,100 62,8000  72,400| *208,000 | 25,600 39,400| 43,4000 70,800 47,600 *193,600 53,300
15 70,000 46,300 [ %233,700] 61,200 117,000 | 26,200] 35200 31, 00|  54,800) 94,100 130,400| 65,200
16 51,200 47,000 74,000 45, BOO 66,800 | 24,400 32,800 28,000 49,100 79,600 117,200 81,200

17 £0, 400 51,900 62,000 52, 600 57,200 | 22,000 30,4001 =25,000 138, 800 64y 400 61,200 97,700
18 43,500 50, 500 54, 000 485400 50,500 |+21,000 28, 600 26,800 41,400 52,600 47,000 75, 600
19 38, 200 45, 600 51,900 444200 38,200 | 23,200 25, 600 28,000 34,000 44,900 37,000 95,900
20 36, 400 39,400 L4, 900 44,900 31,000 | 23,800 28,600 27,400 39,400 A1, 400 29,200 87, 800

21 33,400 57,200 40,700 31,000 34,600 | 29,200 26, 800 28,000 386, 800 39, 400 25,000 T, 200
- 32, 800 53,300 37,600 28, 600 36,400 | 27,400 31,000 34,000 35,800| *38,800 22, 600 76, 400
23 31, 600 42, 80O 37,000 26, 800 29,800 | 28,000 30,400 39,400 32,200 41,400 21,500 94,100
24 50, 500 39,400 3,000 27,400 29,000 | 26,800 25,000 394400 31,000 41,400 20,500 104,000
25 121, 600 37,600 T, 200 29, 800 26,800 | 25,000 25, 200 52,600 29, 800 40,000 22,600 90, 500

26 | 106,500 36, 400 37,600 28, 600 25,600 | 26,8001 33,400 42,800 29,200| 44,200 20,000 91,400
27 90, 500 32, 800 47,000 26, 800 25,000 22,600 25, 600 £2,100| *28,000 74,000 21,5001 129,300
28 | 115,000f *32,200 £0,700| w25,000| 25,000 | 21,500 26,200 52,6001 28,600] 70,000 19,000] 109,500
20 | 118,300| 54,800 38,200 58,000 31,000 | 21,000| 46,300] 99,500] 30,4000 75 600l 18,000 151,400
30 | 121,6C0 *33,400| 33,400] 20,200 | 26,200| 35800 86,000 35,200 60,400) *17,000| 129,300
31 | *126,000 40,700 58,000 37,000 53,800 57,200 126,300

sotaL |1, 240, e00 1, 562, 500 | 1,953, 7002, 249, 800 |1, 361, 700 {978,900 1,060,900 11, 630, 90|11, 78, 80011, 965, 500 1, 468,700|3, 228,100
MEAN 59, 370 53, 880 63,0201 74,990| 43,930 | 32,630| 34,220 2,610]  62,630| 63,400| 48,960 104,130

PEAK DISCHARGE OBSERVED: APRiL 10, 6:00 A.M., 460,000 SECOND - LITERS, 4.00 M.
*  MAXIMUM OR MINIMUM
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RECORDS AVAILBLE t

OCTOBER, 1951 TO DECEMBER, 1959:
THE SURFACE WATER SUPPLY BULLETIN

OCTO3EH, 1951 T0 DECEMBER, 1956 INCLIDED IN

M. 2, VOL. II.

GAGE ¢ STAFF GAGE READ THREE TIMES A DAY. ELEVATION OF ZERD OF GAGE IS 15.427
METERS REFERRED TQ MLLW.

EXTREMES 1957 - 59 MAXIMUM DISCHARGE OBSERVED, 4&0,000 SECOND - LITERS, OCIUBER 22,
1958 AX) NOVEMBER 17, 1959, GAGE HEIGHT, 4.00 M., FROM RATING CURVE EXTENDED
ADOVE 420,000 SEGOMD - LITERS, ON BASIS OF SLOPE - AREA MEASUREMENT AT GAGE
HEIGHZ, 3.87 M.3 MINIMIM DISCHARGE OBSEAVED, 2,900 SECOND - LITERS, JULY 6,
1959, GAGE HEIGHT, 0.48 M.
1951 ~ 59t  MAXIMUM DISCHARGE OBSERVED, 496,500 SZCOMD - LITERS, DECEMBER 26
AND 29, 1954 AND JANUARY 6, 1955, GAGE HEICHT, 4.15 M. FROM RATING CURVE AS
EXPLAINED ABOVE; MINIMUM DISCHAHGE OBSERVED, SANE AS ABOVE.

HREMARKS @ HECORDS FAIR. DURING HIGH STAGES, PART OF THE FLOW IS SUFPLIED BY THE QVERFLO®
FROM THE MAGASAWANG TUBIG RIVER. 1IN VIEA OF THIS, RUY OFF FER SQUARE KEILOMETER
OF BRAINAGE AREA IS NOT EVALUATED.

(7 1957 { m’/aac )

DAY JAN. FEB. MAR. APRIL Wy | June | Jury AUG. SEPT. OcT. V. DES.,
1 *260,200 | »65,000/ 11,200| 7,600 8,500{ 5,800 9400+ 6,800| 14,000+ 10,800 | 153,200 2,000
2 136,200 | 55,000 30,0000 7,600| 9,200| 5,600 15,200 7,000] 14,0000 23,000 | 225,200 97,600
3 102, 400 39,600 9, 100 7. 600] 8,500| 5,800] 15,200 15,800] 19,400 61,000 | 255,000 B4, 400
4 74,800 | 32,4001 8500\ 21,200 8,2c0[ 35,800 11,600 1,200 22,400 324,800 | 220,400 TT2200
5 106,000 | 25,2000  &200{»102,400| 7,900| 3,800 7,900 11,200) 20,000{ 3,600 | 163,000 71,200
6 103,200 | 21,800 7,5900[ 28,400 %,90| 5,800 7,600 8,800 23,600 27,600 | 326,400 73,600
7 246,000 | 24,200 7,600[ 24,200 7,600 5,800 30,000 9:4001 16,400] 30,800 | 115,600 £3, 000
: 246,000 | 1,600] 8200 20,600 7,¢c0| 5,200 28, 400 7,900| 14,000] 30,800 | 112,000 79, 600
9 217,200 | 12,800{«104,80] 15,200 7,600f 5,600] 30,000 10,0C0| 23,600{ 27,600 96, 400 T4, 800
10 130,000 | 12,400 73,200 1z,400| 7,300| 5,200 20, 600 8,200 32,400| 31,600 82,000 F7200

n 97,600 | 12,800 34800] 11,600 7,300 5,200 17,000 8,200|%46,000] 24,200 T7,200 | 101,200
1 97,600 | 33,206 26,000| 10,000] 7,000 5,200 25, 400 8,200| 38,800 24,200 | 255,000 | w118,000
i3 102,400 | 35,600| 38,800 9,200} 7,000] 5,200 22,00 8,200] 34,800 #198,000 | 196,200 95,200
1 89,200 ( 26,000 21,2001 8500 7,000 5,200 12,200 38,000( 25,400 106,000 [ 115,600 79, 600
15 86,800 | 20,000 20,600 8,200 6,600 5,200 %84, 400 45,200] 21,800| 28,400 96, £00 70,000
15 78,400 | 17,000{ 16,200 7, 600| 6,600] 5,200 42,800 94,000] 27,600] 25,400 85, 600 68,000
hird 103,600 | 24,800 13,600« 7,300| 7,000| 5,200 25,400 | 124,000{ 37,200 20,000 2,000 69,000
18 9L, 600 | 26,000 22,4001 7,300| 7,000| 5,200 20,000 | +150,400| 26,800 19,400 49,200 58, GO0
19 89,200 | 23,600 10,200 7,300| 7,900| 5,200 16,400 | 130,000) 23,000 25,400 51,000 58,000
20 106,000 | 16,400| 26,800 7,300| 7,900| 5,200 17,000 | 101,200} 20,000 28,200 54,000 59,GC0
21 107,200 | 13,200f 24,200| 7,300 6,£00{ 5,200 15,200 91,600| 25,200] 58,000 48, 200 51,000
22 104,800 | 12,0000 I7,000| 12,000{ 6,200 *5,000 13,200 43,600| 24,800 46,000 43, 600 45,200
23 110, 800 11,200 213,600 9,700| *5,800] &5,000] 12,400 26,800] 21,800| 42,000 37,200 42, 80O
24 126,400 9,700 ,600| 8, 5800 5,000| 10,000 17,600 19,400| 39,600 40, 400 40, 400
25 109, 00 %4001 1o,8c0|  9,700] s5,800| s5,000| 9,0 15,800{ 15,800{ 30,000 34,800 53,000
26 91, 600 %00  9,700| 10,000 5,800 5,000 2,200 14,000 14,600 34,800 | + 31,600 42,000
27 79,600 |+ 8,800 9,700| 9,400 3,800 5,000 8,200 13,6001 13,200 47,000 42,800 39,660
28 , 000 %100| 9,400} 8,500( s5,800| 5,200 8,200 12,000/ 12,800| 146,200 | 113,200 | = 38,000
29 £2,000 85001 8,200 s5,800| 5,200 7,90 15,200 12,000| 101,200 26, 800 382,800
30 57,000 8,200 8,200 5,800| 5,000 7,300 14, €00|*10,800[ 69,000 T7» 200 39,660
3 * 51,000 7, 600 5,800 75300 14,000 375200 | our 58,000
TOTAL | 3,560,400 | 621,100{ 599,600 | 423,200 216, 600 1159, 800 {571,900 {1,084, 500 671,800 (1, 497,000 |3, 147,400 | 2, 20C, 000
MEAK 112,850 22,180 19,340| u,10| 69%]| 5330 18, 450 3459801 22,39 4B, 2%0 104,910 A™VTLG
ANNUAL MAY. - 260,200 MIN. - 5,000  MEAN - 20,150

PZAK DISCHARGE QBSERVED:

*

MAXIMGM CR MINIMUM.
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(8) 1958 ( =/sea)
DAY JAA. FEB. MAR. | APRIL MAY JENE JULY AS. | SEFT. OCT. HOV. DEC.
1 48, 800 Lty BOO 33,200] 14,000 8,200]* 5,800 6,600 5,800] 13,200 14,000 31,000 115,000
2 37,200 38,000 41,600 12,400(|*21,800| 5,800 7,900| 5,800 11,600 15, 800 30, 400] %229, B00
3 * 34,800 38,000 34,0000 11,200] 13,600 6,200f 120,200 35, 800| 10,000 37,200 34,000] 174,000
4 69,000 39,600 127,600 10,000| 10,400) 6,600 17, €00 , 800 9,400 28, 400 34,000 131,500
5 12,00] 37,200 *230,80| 9,400| 8,600 6400| 12,000| 0,000 E,800) 17,600| 39400 L5000
[ 131,200 A0y 200 T7,200) 9,400 8,500 6,000 #,500] 12,400] B,200 17,600 37,000 113,90
T 113,200 34,800 64,000] 94000 85005 5 8OO 9,400] 11,£00 8,200 17,000 35,200 10,600
g 74,800 32,400 £1,000| 9,400] 8,500| 6,000 7,300 9,400] 13,600 14,600 34,000| 08,400
9 48,000 30,800 30,800 , 8001 8,200 6,200 7,300} 6, 600]*46,000 1,000 32,200] 108,400

10 66,000 29,200 58,000| ,000] 7,900 6,400 7,300] 6,200] 29,200 * 12,800 32,800 43, 500

n 60,000 27,600 43,600 14,000 7,900| 6,400 6,800] 6,000 17,000 18, 800 31,600 34,000

12 86, 800 57,000 34,600(+18,200| 7,600 6,400 6,200| 12,200] 12,000 18, BOO 30,400 46,300

13 66,000 109,600 27,600 13,200 7,600 6,200] =»5,000| 10,000} 10,000 43,600 * 29,200 42, 800

1, 62,000 | »150, 400 26,800 12,000} 7,600| 7,300( 23,000 7,900 2,800 26,800 32,800 34,000

15 52,000 | 121,600 24,800, 9,300{ 7,300 » 200 [ 144, 800F 11,600 7,900 20,000 31,600 34,000

15 i8,400| 82,000| 21,8000 B,500| 7,000] 500| 97,600) 11,660 7,000| 20,000 34,000 37,000

17 80,800 55,000 20,600] 8,800{ 7,300| 10,400} 70,000 13,600 7,000 23,000 40,000 24,400

18 95,200 Ady 400 17,000 8,500] 8,200 7,000{ 42,000] 265,000 6,400 18,800 131, 500 22,000

19 94,000 36, 400 15,800 8,200| 7,600| 6,600| 48,400 14,000 6,000 38,800 132, 600 22,000

20 78,000 34,000 13,600| 8,200 6,800} 6,600| 30,000|*41,200 6,400 16, 400 90, 500 2,000

21 61,000 29,200 13,600f B8200] 6,800 6,400 19,4001 14,000 7,000 102,400 233,000 21,000

2 86,800 27,600 12,000] 8,200| 6,600| 6,200 13,600 14,000 6,600 +389,000 24,5, 800 21,500

23 71,200 26,000 1z,000| 7,900| 6,600f 6,000} 13,200| 1,000 6,400| 168,800) 212,500| 21,000

24 215, 600 21,200 11,2001* 7,600 6,400{+15,400] 10,800{ 1.,000 6200 62,000 #260,200 21,000

25 *236, 400 | * 14, 600 n,200] 9,600 6,600] 12,800 9,400| 14,000{ 6,200 34,000 185,200 21,000

26 19,200 18, 800 11,200| 7,600| 6,200fF 9,400 8,800 13,600| 6,200 34,000 141, 800 21,000

27 17200 19, 400 i0,400F T,600] 6,200| 8,200 8,500] 13,200| 5,800 40,000 132, 600 20,000

28 60,000 20,600] = 9,700] 7,600| 6,200 6,800 7,900] 12,400{* 5,200 41, 400 153,800 19,000

29 69,000 9,700| 7,600| 6,200f 6,200 8,800 14,000 5,400 34,000 175, 400 13,000

30 55,000 10,000| 7,600] 6,000| 7,900 6,600| 14,000] 15,200 32,800 15,000 18,000

31 51,000 21,200 * 5,800 6,200{ 13,200 31, 600 * 17,000

toraL | 2, 583,000 |1, 258, 600 |1, 096, B00| 296,200 | 248, 900|219, 100 | 791, 500|389, 100| 316,900 |1, 404, 000 | 2,779, 500|1,788, 100
HEAN 83, 320 443950 35,380] 9,870] 8030 7,300] 25,530] 12,550] 10,560 45,290 92, 650 57, 680
ANNUAL HAX. = 389,000 MIN. - 5,000 MEAN ~ 36,090
FEAK DISCHARGE OBSERVEDS OGT. 22, 6200 AM., 460,000 SECOND-LITERS, GAGE HEIGHT, 4.00 NETEAS.
% MAXIMIY OR MINIMiH.
{9 1959 ( =/sec )

DAY JAN. FEB. MAR. | APRIL MAY JUNE JULY AUG. | SEPT. OCT. V. D,
1 17,000 | »70,000 17,000(#18, 500| 6, 50Q]*17, 500 5,700| 15, 200|#20, 500 X7, 000 34,000| 109,500
2 17,000 53,300 17,000 17,000 8,100| 16,100 5,700 17,000 19,500 22,000 34,000 96, 800
3 16,550 435500 70,000f 16,100} 9,700| 15,650 5,700| 16,100| 17,500 29,200 34,000 92,300
4 * 16,100 38,200 70,000] 1£,750| &900| 17,500 5,700F 30,400| 15,650 26,200 34,000 85,000
5 17,000 37,000 66,000 1i,750| 17,500| 17,000 5,300] 28,£00{ 15,200 25,000 34, 000 85,000
6 17,000 35,200 45,600] 13,400| 14,300| 15,650 |* 4,900| 23,800 14,300 33, 400 40,000 87, 800
7 70,000 34,000 32,200 13,400| 12,100] 14,300 5,700| 21,500] 13,400 31,600 66,000 85,200
8 43,500 30, 400 28,000 12,950| 10,100 13,400 5,700 18,500( 13,400 26, 200 56, 400 79, €00
9 34,000 32,800 19, 500 . 500] 10,900| 12,100 5,700| 16,100} 12,950 19,000 45,600 70,000

10 33,400 36,400 13,400] 12,500f 13,400| 11,300 5,700} 13,850| 12,500 15,650 34,000 64y 100

1n 28,000 32,2“) 26’ mﬂ 12, IDO n: 700 10] 500 5)700 ]2; J.OO 11,700 12.,'750 31.,000 62; OOO

1z 45 600 28,000 24,400 11,700 10,100] 9,700 5,100 +10,900| 11,700 13,850 32,8500 5%, 600

13 39,400 25,600 50,500 11,700f 10,500] 9,300 5,7700| 10,%c0f 1,700 12,950 27, 400 55,600

L 38,800 | 23600 82,000 11,700| W,750| 8,500 5700 2L,000( 12,700 | 12,950 | *20,500) 0,300

15 29, 800 21,500] 291,500 ,500] 12,950 9,700 {+30,400] 18,500 »700 12,950 20,000 * 47,000

16 28,000 20,500| 217,000] 10,500| 10,100| 8,900 16,100f 19, 500}#11,300 12,950 90, 500 5T,000

17 27,400 19,000| 115,000] 10,500[* 5,300] 8,500 13,850| 19,500| 11,300 | *12,100 | *367,000 47,000

18 66,000 15,000| #345000| 10,5000 5.300( B, 10,100| 21,500] 11,700 16, 550 58,000 £0, L00

19 59,600 | 19,000| 334,000{ 10,500 10,100 7,300| 10,100| 19,500| 18,500 | 19,500 €0, 400 *312,000

20 53,200 19,000| =209,500| 10,100f 11,700 7,300 16,100| 17,500| 19,500 19, 500 62,000| 104,000

21 47,000 19,000 89,¢600| 10,200 10,900 7,300 | 12,500} 17,000 14,300 18, 500 70, GO0 86,000

2 34,000 19,000 12,800 10,100] 12,950 » 500 | 13,400f 16,100 14,300 21,000 70,000 82,800

23 40, 000 18, 500 32,800 9,300 10,900(% 5,700 10,%00| 15,200 13,400 26,800 70,000 78,000

24 £2,000 18,000 33,200| 10,100| 9,700] 5,700 | 10,100] 13,200 13,400 30,400 70,000 43, 600

25 137,000 18,000 28,000 8,900| 12,100| 5,700 12,500 16,100{ 14,750 33,400 68y 400 83, 600

26 104, 000 18,000 21,400 7,700f 10,100| 5,700 | 12,950| 16,200 12,950 | #49,700 B4y 400 91, 400

1) 62,000 18,000 26,200 6,500| & 100 5,700 21,500 16,100| 12,500 40,000 78,000| 209,500

28 26,800 | #17,000 23,800| 6,500 7,700 5700 18,000 00| 15,650 34,000 00,500 104,000

29 23, 03 211500 6;500 12) 950 5:700 18! 000 *32,200 16} 550 3311«00 11.3:000 83)700

30 25,000 19,500(# 5,700|#21,000| 5,700 | 17,000] 31,600 15,200 27, 400 188, 000 82,800

31 37,000 19,000 14, 500 17,C00} 21,000 34,000 89, 600

TOTAL | 1,316,050 | 782,700 |2, 447 200] 337,050] 348, 900|298, 100 | 339, 100 584, 6501 428,700 | 741, 300 | 2,166,900 2,782,700

ggﬁ 42, 450 27,950 78,900 11,240] 13,250 9,940 | 10,9.0| 1B,860] 14,290 23,910 72,230 89,760

CK

Ha-M
ANNUAL MAX. - 367,000 MIN. - 4,900 MEAK = 34,450 _

PEAK DISCHARGE OBSERVED: MNOV. 17,

*  MAXINUM CR MINTMIM.
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6500 AMe, 460,000 SECOND-LITEHS, GAGE HEIGHTy 4.00 METEAS.



(10) 1960 { ©3/ sec )
DAY Jh. FEB. | MAR. APRIL | MAY JINE JULY AG. SEPT. OcT. NV, DEG.
1 *345, 000 32,200|*25,000{ 17,000 19,500 31,600 59, €00 18,000 34,000 45,200 | #15,200 23,600
2 147, 500 32.800| 23,200| 16,100 19,500 27,400 %62,800| *15200| 39,600 50, 000 15,200 21,800
3 143,000 34,000| 21,500| 20,000 » 500 =5,000 62, 800 28,000 38,000 28,800 A 26,800
A 115,000 33, 400] 20,000] 18,500 17,000 23,200 51,900 28,000 41,200 42,800 17,600 23,600
5 94,1001 32,8001 19,000| 15,200(+25,6501 42,8001  /1,400) 37,000 35600 356004 15,800 | 22,400
6 90, 500 34,000| 18,000| 15,200 15,650 34,600 37,000 80, 400 31,600 107,200 19,400 | *18,200
7 86,900 34,000| 17,000| 25,200 15,650 32,200 35,800) 112,800 39, 600| #460,000 20,000 21,200
] 86,000  34,000| 16,550| 26,800 21,5001 491001 49,100 n2,800| 32,200 107,200 | *27,600 | 26,000
9 86,000 41, 400] 14,3000 17,000 25,00 20,000 49,8001 112,800 30, 400 94,000 25, 500 24,800
In 83, 600 43,500] 13,400 10,900 29,800 18, 500 40,000 98, 600 37,200 57,000 23, 600 26,800
i 80, 400| #155,000{#12, 500| 10,900 26,200 18, 560 35,800 73,200 33,200 39,600 23,000 24,800
12 77,200 131,500] 12,500 10,900{ 27,400 15, 650 32,200 73,200 305800 37,200 20, 600 23,600
13 74,000| 104,000| 12,500| 10,500 26,200 | # 10,500 33,400| 7L,600| 27,600 3f4,800| 18,200 24,200
7 70,800  66,000| 12,500| 10,100| 29,8007 12,100| 33,400 124,900| 25400 33,200 17,600 23,600
15 69,200 56,400 19,500{ 9,300| 40,700 15, 650 37,000] *143,000 23,000 30,800 26, B0Q 23, 600
16 67,600 51,700 22,000]% 8,500 29,800 17,500 32,200 113,200 26,800 30,000 24,800 27:200
17 604 400 47,0001 22,000] 8,500 28,000 17, 500 51,900 83,200 23,600 27,600 24,200 | *30,800
b} 55,600|  41,400] 26,200] 13,200| 23,800 | 15650} 41,400 57,000f 2L,800f 25400 | 25400 | 28400
19 51,200 34,000) 24,400] 41,400 21,500 L4,y 300 3L, €00 43,400 * 21,200 19,400 23,600 26, 800
20 48, 400 34,000] 22,000] 20,000 20,000 12,950 34, 600 &by 400 32,400 n,s0 21,800 25,400
21 41,4001 32,800| 20,500] 14,750| 18,500 | 13,400| 31,0000 43,6000 32,400 12,400 | 23,200 | 24,200
22 34,0001  31,600( 19,000{ 13,400 21,500 15,200 32,000} 44,400 28,400 2600 | 26,000 | 23,000
23 29,200( # 28,400| 17,500{%58,000 23,2001 17,500 29,200 40,400 26,800 12,400 | 23,600 21, 800
24 29,800 34,000| 15,650 54,800| 20,500 20, 500 27, 400 36,400 25, L0 13,200 23,600 24,200
25 27:400( 37,000 14,300] 33,5400| 20,0001 X7,000f 25,600] 31,600f 2i,200 1,600 | 22,400 | 24,200
26 * 25,000 46,300| 13,850( 27,400[ 20,500 | 28,600| 25,000 28,400 23,000 0,000 23,600 22,200
27 28,000|  A1,400| 14,3004 25,600} 21,500 | #108,400| 23,800 24,800| 30,800 + 8,80 | 21,800 | 23,000
28 28,0001  33,400( 1Z,300{ 22,600] 27,400 66,8001 23,200 24,200 wo,000 9700 | 25,200 | 22,400
29 31,000f  32,800| 13,400| 22,000} 25,000 | 44,%00] 23,2001 27,600 »110,800 %100 | 23,600 | 21,800
30 34,000 15,200| 20,500] 29,800 35,800 22,000 23,600 &7,000 9, 4,00 26,800 24,200
1 32, 800 15,200 34,000 *21,000 34,000 9 400 24,200
TOTAL | 2,293,000(1,391,000 {547, 250] 607, 850)733,050 | 795,200(1, 139, 100 [1, 834,700 |1, 063, 800 3, 445,000 | 655,400 | 749,000
MEAN 73,970 41,970} 17,650| 20,2600 23,650 26,510 36,TLO 59, 180 35,460 46,610 21,850 | 24,160
LSEM
oo
HA-M
ANNUAL MAY - 460,000 MIN - 8,500 MEAN - 36,210
PEAK DISCHARGE OBSERVED: OCTOBER 7, 6:0C AM., 460,000 SECOND~LITERS, GAGE HEIGHT, 4.00 METFR3.
*  MAXTMUM OR MINIMUM.
1y 1961 { wfsec )
DAY JAN. FEB. MAR. | APRIL| MAY JUNE JULY AUG. SEFT. 0cT. NOv. DEC.
1 24,200 | 13,000 11,000| 7,000 8,500 17,000 | 133,700 7,800 | %32,400] «15,500| 47,200 18,800
2 24,200 | 15,5001 22,800] 7,000 9,500 | 12,000 64,400 * 7,600 | 29,200 17,500| 43,200 18,800
3 23,000 | *16,000/+28,400]| 7,200 8,000 12,000 | 42,700 7,600 | 26,000 17,000  46,100f 30,000
4 22,400 13,500 18,800[ 7,000( 10,000 12,000 64, 400 7, 600 26,000 11, 500 74,200 39,400
] 24,200 13,000 15,000 7,200 9,000 11,000 43,800 9,000 245400 17, 500 82, 600 30,000
& 24,200 | 12,500 13,000 7,200{ 12,000| 10,000] 38,300 8,000 | 22,800| 18,800 4,600 77,000
7 24,200 12,000 11,500 7,400| 1i,500 11, 500 31,600 10,000 21,200 21,200 41,600 236,000
8 24,200 12,000] 14,500 7,200 000 10,000 27, 600 11,000 21,200 17,000 73,400| 155,800
9 24,200 12,000 1,000| 7,800f 9,000 10,000 24,400 12,000 18, 8OO 21,200 52,700 75, 600
10 23,600 13,500| 11,000| 17,8000+ 7,600 10,000 22,800 13,000 18,000 18, 800 79, 800 35,100
1 25,200 11,000 13,000f 9,000 7, 600 12,000 19, 600 13,000 17, 500 26, 800 545900 27,600
12 32,400 13,000] 9,000 *9,5006| 7,600 11, 000 18,000 12,000 17,000 26,800 48,300{ 22,000
13 35,100 | 15,000} 9,000( 9,000f 7,600| 10,000 27,500[ 12,000 17,000 25,200 £4,100{ 21,200
1, 42,700 15,000f B,500( 7,600 32,400 | * 9,000| 22,800| 12,000 16,000 18,800 60,200f 22,000
15 32,400 14,000} 8,000] 7,600(*47,200 9,000 12,000 14,000 30,000 18,000 43, 800 26,800
156 29,200 1,000 8,000{ 7,600 42,700 9, 000 21,200 13,500 24,400 31,600 43, B0O 17,000
7 26,800 13,000 8,000| 6,800( 27,600 ,000| 21,200 27,600 2,400F 31,600 37300 18,800
18 #48,300 | 12,000 7,800| 6,800/ 18,800 | 13,500| 18,000 42,700 | 18,000] ®9l,000| 33,200 17,500
19 42,700 12,000 7,800| 6,600 15,500 16,000 42,700 24,000 16, 500 61,600 30,000 17,500
20 27,600 | 11,500 7,800 6,600| 17,000 2L,400( 28,400] 70,000 16,500| 82,600] 33,200 18,800
21 19,600 1,000 7,600| 6,600 14,000 16,000 23,600 82, 600 15, 500 82, 600! 30,000 19,600
22 16,000 | 10,000( 7,200 6,400 27,6001 1/,000| 19,600( #106,500 | =23,600| s8,200| »1z3,900| 17,500
23 15,500 | 10,000) 6,8007 6,400 14,500 | 13500{ 16,500 94,200 { 18,800 81,200 a9,600] 15,500
24 14,000 9,000 6800) 6,400| 13,500 | 1z,500| 16,000{ 92,400 17,500| 68,600 50,500 16,500
25 +13, 000 9,000 6800) 6000 1000| 1z,000| 16,000 85,400 17,500f 40,500 30,000] 17,500
26 15,000 |+ 7,200| 6,B00| 6,000 12,000 2,000 215000| 57,400 | 18,000 36,200 26,800 18,800
27 17,500 8, 500|% 6,400 6,000 14,000 13,000 1,000 39,400 14,000 30,000 20,400 18, 800
28 19, 600 8,000] 7,200{ 5,%00] 12,000| ~95,600] 14,0000 30,000 17,500  65,800| % 19,600 17,500
29 17,000 7,200| #5,800| 11,000) 37,300f 13,000[ 35100 | 15,500{ 49,400 25,200 17,500
3o 15,000 7,000| 5,900] 11,000 50, 500 10, 500 33,200 | #15,000 46, 100 23, 600 20,400
31 1,000 75000 11,000 * 8,000 31,600 43,800 17,500
TOT AL 756,000 | 334,200]318,700 |211,300] 475,700 | 516,800] €67,300[1,083,200 | 61%,200)1, 228, 400| 1, 471, £00| 1, 123, 800
ilsm 24,390 13,940| 10,280| 7,040| 15,340 17,230 28, 620 34,940 20, 470 39,620 49,050 36,250
T}
(']
HA-M
ANNUAL MAX = 236,000 MIN - 5,800 MEAN - 24,720

PEAR DISCHARGE OBSERVED: DECEMEER 7, 5100 P.M., 244,000 SECOND-LITERS, GAGE HEIGHT, 2.99 MWETERS.
*  MAXTMUM OR MININUM
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Table D-1.3 Records of Discharge of the Magasawangtubig River
(m/sce)

Moath

1 2 3 4 5 6 7 8 9 10|11 12

Year

MNG TI.R. i

1957|2060 1300(10582] 060 048] 036} 33 688/ 1580|1868,2060|1180

58| 7.66/17.72] 1094} 272 076} 092 406] 7952|1380/ 2865 2172(2172
50|1772/1260/1158] 110{ 076] 316] 544] 720; 586] 7.95]|2014; 592
60| 558 59 23 184 278| 152| 388 299 078 259/9320|56.20

61]|6420/4020] 714] 320] 131|1059{1059|1059{1230|2142| 396014660

Mode| 1772|1300/ 1062 194} 076| 152 406{ 720/1230[1868/2172;2172

MIN| 558 592 236 060 048] 036 334 299] 078] 29912014 592

Table D-1.4 Records of Minimum Dischage of the Pangalaan River

{m>scc )
Month]
Yo 1| 23t a4 | s |6 | 7|8} 9 |10f11]12
1951 7501 975] 950

(1 (8) (7 5) (4) (4) (6) 9) N 8)
1952 925i3125t19.70| 830| 750} 750}1430(37.00{2000|3540

(6} (8)
1953 2920|6920

(6} (n {9) n 6) 6} 5) [6) 2) 1N 1 (8}
1954{3280]2920]3940{1210/1385| 970/1050{16.10] 890| 850 97016440

0] (5) {s) (8) (7 (8} (7) (" e} (N (9} (€)]
1955|6600/2050!11610/1610{1520|1520|2100[1900{1565|2440/3380(3760

(5) (9 (8) (9N 9} (9) (8) (3) (9) () (3) (7)
1956[3100{3220|33402680§2320(21.00{2200|2500(2800|3880|1700(4910

(8) (2) (2} {3) (2) ] (3) (2} (3) (3) () (5)
1957|5100| sso| 760{ 73p| 580 s00|f 730| 680|1080|10580/31.60(3800

{7 (3} (3} (4) (2) 3) (2) (1} (1) {5) {6) (2)
1958|3480/1460§ 97¢| 760| 580| 580| 500| 580 520[/1280(/2920(17.00

{3} {1) (6} (n (1) (2) (1) (4} (1) {4) (5) (6)
1959l1610/1700/1700| s70f{ 530| 570| 490{1090}(1130/1210{2050]4700

4) (6) 1) (6) (8) (7 (9) (5) (8) 163] (2) (3)
1960|2500 2860|1250 850]/1565(105012420(1520{2120{ B880/1520|1820

(2) m (1 (2) (5} (5} 4 (3) (5) (6) ) (§H
1961|1300] 720 640| sso| 760| 900| 800| 760/1500{1550(1960/16.50

Mode|31.00{2050|1610| 830] 760{ 900{1050|1520/1500|1280j2050{4700

MIN| 925 720] 640] 270| 530! 500| 480| 580| 520{ 850} 9701650

(Precedence in { ) )
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D-1.5 Calculation of Discharge Probability

As the diversion ratio of discharge of the Magasawangtubig river and the Pangalaan

river is not stable, discharge probabilities of the two rivers calculated are not reliable,

Therefore, flood discharge, and minimum discharge of the two rivers are combined to give

maximum and minimum discharge probability after further ecalculation by Iwai formula.

The results of the calculation are as in the following table,

{a} Maximum Precipitation (Magasawang + Pangalaan)

. . o [+ ad a5 2
| Logxi Tits | Log(Fivh)| bopzyiy | Uormry
1 1.075 3.031 688 2.838 0476 02266
2 640 2.806 253 2,403 0.041 00017
3 539 2.731 152 2,182 —0.180 003234
4 521 2.717 134 2127 —~0235 00552
5 464 2667 77 1.8 86 —~0.476 0.226 ¢
Total 13952 05425
Zlogxi 13952
logx,= L AR = 13589
10
S z=616.9
xsxt"ﬂ’-'oz _ _ .
= =—387 T +5)=1 6169—387)=236
b 2Ty Cmstay) log(x, Y=log(t1 387)=2362
1
N 2C=7% TS T == a9 7 7
—— 2 .
.‘\/n—lzi log .-x.-g+b] A 5—1x0.5425
. e XiLh B . )
VZ2E vz go’*’d‘a-{-b_ Log o+ b)Y ag(@i+s)| 2 o+ § b @i
]_ o
T a a/h==c d c+d e f e—f
—;-— | 08416 277f 0304] 2362 | 2666 | 4635 | —387 | 8505
1
ﬁ 12816 277 0465 " 2827 6715 | —387 | 1,0580
N 16449 277 0595 " 2957 9060 | -387 | 12930
b 20
1—;6— 23263 277 0840 " 3202 1593 | —387 | 19800
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(b} Minimun Discharge (Magasawang + Pangalaan)

pu . . " ax ¥
Pracedencel T ¢ agei i 4 b Log(xitb) Jagw:_i_g {dop;‘__}_i'_gi
1 536 0.729 Same as Same as —0.192 0.0369
xi Logxi
2 7.3 6 0.867 —0.054 0.0029
3 9.34 0.970 0.049 0.0024
4 9.6 6 0985 0.0 6 4 00041
5 1128 1.052 0.131 00172
P 4603 0.0635
Logro =2 408t 4608 _ ,o,44
n 5
x0=8.3 3
P TsTp =T 536x11.28—833% —4465
T, (xstat ) 2xB33—(53641128) :
b1 min b= o
1
—VIc= - =—7.94
\/5 1-x0.063s
x;+b
Vie | VZec [log Logla,+b)| boglx,+5)| x,+ & x,
1 Tt b
T 2 5 a/ b=e d c+d e e—f
!15— 08416 —1794| —0106 0921 0815 653 0 653
—11—0 12816 —794 | —0161 09 21 0760 575 0 575
‘216 16449 —794 | —o0207 0921 0714 518 0 518
—lﬁ 23263 —794 ] —0293 0821 0.628 425 0 425
therefore,

Max,1/5 probability 850.5 m3/sec

1/10 probability 1,058.5 n
Min-1/5 probability 6.53 "
1/10 probability 5.75 n
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Minimum discharge of the Magasawantubig river sna Pangalaan river,

in terms
of diversion ratio at the time of minimum flow is Mag.,; Pan, 1:4,

Discharge share of
the Pangalaan river for 5.75 m3/sec, of 1/10 discharge probability of the Magasawangtubig
and Pangalaan rivers combined is obtained as in the following,
5.75x 0.8 = 4.6 m3/sec 4,5 m3/sec
(Planned Irrigation Capacity)

Therefore, the discharge of the river is sufficient enough to maintain 4,5 m/sec,
of planned irrigation capacity,

D -2 Discharge Data of the River in Sanmiguel Alangalaang District

The record of discharge survey of the Mainit river by B, P. W. is as in
table D-2,1.
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Table D-2-1 Discharge Data of the Mainit River

+  LaT. 11° 13t 210, LONG. 224° 49' 30" AT THE HIGHAAY ERIDGE ON THE TACLOBAN-ORMOG
NATIONAL HIGHWAY.

DRATRNIE AREA: 98 SO. KuS.

RECORDS_AVAILABLE: AFRIEL, 1949 70 DECEMBER, 1959 {FRAGMENTARY)$ APRIL, 1949 TO DECEMBER,
1956 INCLUDED IN THE WATER SUPPLY BULLETIN NO. 2, VOL. 1.

GAGE WATER STAGE RECORDER. ELEVATION OF ZERO OF GAGE IS 30.95 WMETERS REFESRED TO EM
#504. FRIOR TO MAY 12, 1956, STAFF GAGE AT SAMZ SITE AMD DATUM.

EX{REMES: 1957-59¢ MAXTUUM DISCHARGE, 404,000 SECOND-LITERS, JANUARY 6, 1957, GAGE HEXGHI,
4.20 M3 MINTMTM DISCHARGE OBSERVED, 2,650 SECOND-LITERS, SEFTEMBER 30, 1957, CAGE
HEIGHT, 0.49 He
1949-59¢ MAXTMUM DISCHANGE OBSERVED, 425 000 SECOND-LITERS, FOVEMBER 2, 1949,
GAGE HEIGHT, 4.35 Mej MINIMUM DISCHARGE OBSERVED, 2,400 SECOMD-LITERS, JULY 6, 1952
GAGE HEIGHT, 0.66 M.

REMARKST  HEGOWD3 ARE GOOD EXCEPT THOSE ABOVE 70,000 SECOND-LITERS, WHICH ARE FAIR. BM #5024
1S A STAMDASD U.S. ARMY MARKER AT THE CENTER OF THE JUNCTION OF THE ROADS LEADIKG
TO THE TOWNS OF JARO AMD SAN MIGUEL, ABOUT 20 METERS-FROM THE GAGE AITH AN ELEVATION
QF 40.01 ME{ERS REFERRED TO AN ASSUMED DATIM.

(1) 1957 ( 2/asc )
pAY JAN. FEH. MARCH APRIL MAY JINE JULY MK SEPT. OCT» KV, DEC.
1 12,420 7,940 7,620 55200 55830 4,000 3,300 3,200 3,200 *3,500 | 3,850 4,150
2 10,870 | #56,000 | 7,300| 5,050 | 6,460 4,600 3,100| 3,600 j 3,100 3,700 | 3,850 4,150
3 9,860 | 18,440 €,880 6,250 | %6, 670 3,700 | 2,900 4,000 3,300 5,050 | 4,300 3,850
FA * 7,940 17,870 6,670 6y LED 6,460 3,400 2,900 3,400 3,000 5,200} 3,700 3,700
5 7,940 | 12,420 6,250 | *6,670 5,830 3,400 2,900 3,200 3,000 L5 | 3,700 3,600
6 #1150, 800 1D, 500 8,260 6,250 6250 3,850 3,200 #3,100 3,000 4,300 3,850 3,850
7 32,060 9,860 9,860 5,830 5, 830 3,500 3,000 3,100 3,000 3,850 | 4,150 3,850
8 21,290 9,220 7,620 6y 250 6250 3,600 3,000 3,100 3,000 3,700} 4,000 3,600
9 17,300 9, 220 (*11,140 5,830 5,050 3,500 | *5,200 3,300 35300 3,600 3,85 3,600
10 254,000 8, 580 ) 55 620 45900 3,500 4,000 4,150 3,200 3,600 | 3,850 #3, 500
koY 19, 580 8, 580 8, 580 5,410 4750 3,400 3,600 | %4, 450 3,100 3,600 | *#4,900 3, 60Q
12 20,720 9,860 7,940 5, 620 4750 3,400 3,400 3,850 3,200 Ly750§ 4,250 £,000
13 21,2901 13,700 T, 300 5, 200 Ly 450 3,500 5,200 4y 300 3, 100 5,620 3,850 3,600
1 23,720 | 14,780 6, 670 5, 410 4,300 3,500 4300 3,600 3,100 Ly 300 | 3,700 3,600
15 25,160 | 20,720 6, 460 5 41D 45150 3,400 3,850 3,500 3,400 4150 3,700 3,500
16 21,290 | 19,010 6,250 5830 4,150 3,400 3,850 3,400 3400 38505 3,880 3,500
1t 19,580 | 12,100 6,040 5,410 4,000 3,400 3,600 3,400 3,000 41507 3,700 3,500
18 20,15 | 10,180 5,830 4,900 4,000 3,400 3,700 3,300 3,000 3,850 3,600 #4, 600
19 19,010 | 10,500 6,000 | *4,750 4,000 3,300 4,000 3;200 | *3,700 LeA50 | L ATO 4,000
20 16,220 9,220 6, 670 4,750 4,000 3,300 4,900 3,300 3,200 4,000 | 3,850 4, 300
21 21,200 | 8260 | &oso| 60 | o000} 33001 4000] 3200 3 3,100 3,850 3,600 4,450
22 14,780 7,620 5,620 4,900 3,850 3,300 3,850 3,200 3,100 L4501 3,600 4,000
23 1, 060 7,300 5,410 4,750 3,850 3,400 3,700 3,100 3,100 *7,300 | 3,500 4,000
24 13,050 6,880 5,200 4,900 3,700 3,400 3, 400 3,100 3,000 4600 3,500 3,700
25 12,420 | * 6,670 5052 45750 | +3,600 3,850 3,300 3,100 3,000 Ll50| 3,600 3,600
26 12, 100 6 670 5,050 5,050 3,700 | *5,200 3,400 3,400 3,000 4150 3,700 3,600
&7 13,700 7,090 55050 5,050 3,700 3,700 3,400 3,500 25,900 4,600 4,600 3,500
28 1,780 | 10,280 5,050 5,050 3,700 3,200 3,300 3,200 2,800 4450 4,300 3,500
29 10, 820 5, 200 5,410 3,600 3,200 3,300 3,100 | *2,700 4,000 4,750 3,500
30 10,180 * 4,90 6, LE0 3,600 | *3,100 3,200 3,200 3,000 3,850 4,600 3,500
31 9, 540 5 620 3,600 3,200 3,300 4,450 3,700
TOTAL 65220 | 349,370 | 207,430 | 164, 460 | 142,980 | 106,700 | 123,950 | 105,850 93,000 |133,820 [118,600 | 117,100
MEM 20,820 | 12,480 6, 55 450 44610 3,560 3,610 3,410 3,100 Ly320| 3,950 3,780
LK owo.s5 | .35 | 68.26| Ss.e2 | s7.04| 36.33| 36.84| 3480 | 3163 L4081 40.31 38.57
cu 56.89 30.81 i18.28 14.49 - 9ud2 9.87 9.32 8.20 11.80 | h.45 10.33
HA-M 5,580 3,020 1,70 1, 420 1,240 920 970 91D 800 1,260 | 1,020 1,010
ANNUAL MAX - 150,800 MIN - 2,700 MEAN - 6,290 LSKM - 64.18 C¥ = 202.46 HA-X « 19,860

PEAX DISCHARGEt JAM. §, 1125 PM., 404,000 SECOND-LITEHS, GAGE HEIGHT, 4.20 METEHS.
*  MAXIMUM OR MINIMUM

—258-



(2) 1958 { =/eac )
DAY JFAN. FEB. MARCH APRIL MAY JUNE JULY AlG. SEFT. 0CT. NOV. DEC.
1 4y 000 5,830 | 11,460 72 300 4,150 *3, 200 3,850 5,620 5,830 8,900
2 3,600 5,830 2940 5,620 6, 460 4,000 5,050 3,400 3,850 4,900 5,830
3 4,150 6,250 6,850 3,850 3,400 Ae 450 4,900 | 5,210 7,300
4 4,300 55620 8,900 4,600 4,600 |11, 140 3,300 » 600 5x 830 5,050
5 6,460 42900 6,040 4y 450 4y 150 3,300 45900 4,600 S5 6,880
6 5,410 4750 8,900 4; 300 4y 300 Ly 450 | 6,880 Ly T30 5,830
7 4300 7300 490 4, 300 3,850 5050 3,850 5¢050 Ly bS50 5050
8 4 450 4150 | 3,700 3700 ] 4,750 4,000 | 6,880 | 38,5710
9 4 450 45300 3,700 4750 3 4 3,850 5:830
10 9860 | L4S0 4150 | 3,500 | 4,000 3,600 | 4,300 |+ 3,700 52410 | 1,420
1 45450 4,150 3,850 3,850 44150 3700 7,300
h 4 6, 670 Ly 450 42300 3,600 5,050 4y000 3,850 6,670 13,060
13 Lo 45D 3,700 3, 500 5410 3,850 3700 5,830
1 5,830 43300 4150 3,300 4,150 4,000 4750 5,830
15 4y 450 3,200 4750 | 3,700 4,300 5,410 | 10,180
16 4300 4 150 3,600 3,2C0 49150 3,700 4,300 8,900 9,220
17 7,090 5,830 Le 450 4 150 3,200 42150 43000 L 10, 280 8,900
18 4750 4,000 3,700 3,200 4,000 43150 4,300 | 10,180 8, 580
19 6,250 5,410 4y 450 4000 3,200 3,850 3,600 4 150 T2 90 8, 580
20 4,600 3,850 3, 850 3,200 3,600 3,600 10,500 | 11,460 9, 850
21 6,250 5,050 5,050 3,850 3,200 4,600 3,600 | +17,870 8,580 8,260
22 6,040 4, 600 3,850 3,200 5620 | 3,600 h 500 | 14,420 7940
23 5,830 4,300 3,850 3,850 3,200 5,050 3,850 6, BEO 9, 220 7300
2, 28,760 5830 | 4750 | 4450 3200 | L6000 | 4,450 6,00 ( 8,260 | 7,00
25 12,100 4,750 | 8550 4,000 ¢ 6670 | 3,200 4,600 | 14,600 5410 | 7,940 6,880
26 8,900 624,60 4750 52620 3,300 4, 150 4150 5,050 7,300 6, 880
27 7,090 47750 5,410 3,850 3,200 *6,250 | *3,500 6y 460 6, 880 6, 670
28 6,670 9860 | 470 | 5050 4,000 32200 5;200 | 3,600 | 13,060 | 6,850 6,670
29 6, 460 42600 4900 4,000 3,200 4+ €00 3,600 8,500 6,670
30 65250 L' T5Q 6y 460 4,000 3,200 4,150 4,000 6 670 6, 460
31 52830 55200 49150 3,300 4,000 6,040
TOTAL 131, 580 | 124,930 | 187,630
MEAN £Ly250 4s 160 6,050
ISKN 43.26 L2445 61.73
CH 11.59 11.00 16.53
HA-H 1, 1.0 1,080 1,620
FEAK DISCHARGES DEC. 6, 3:50 FM., 134,000 SECOND-LITERS, GAGE HEIGHT, 2420 METEMS.
* MAXTMUM OR MINIMUM
)] 1959 ( =/sec )
DAY FAN. FEB. MARCH AFRIL MY JUNE JULY AUG. SEPT. OCT. prel' DEC.
1 8,580 | 12,420 6 460 6, 460 4, 300 3,700 3,300 3,300 4,000 & 670
2 8,900 6,040 | » 6,880 9, BEO 6, 670 8, 580 4150 3,300 3, 400 4y 150 4y 900
3 6,880 s 100 6, 670 7,090 Ay 450 4,000 3,300 3,500 4y150 4750
4 6040 | 14420 | 10,280 & 460 5620 | 4,300 3,85 | 3,300 3300 4,000 4y €00
5 7,620 9,860 9y 540 6,040 5,200 44300 *4,300 3, 300 3,300 [% 3,700 4,600
6 5,830 8,260 9,220 6,040 5,050 42150 3,850 3,300 3,700 5410
T 7y 620 75940 6,040 45900 43450 3,700 3,300 3,300 3,700 5,050
8 72300 8,260 6,040 4,900 5,050 3,700 3,300 3,500 3,700 L 450
9 8,900 6,670 7,300 6,040 44750 5,410 3700 3,300 3,500 3,700 4450
10 5,620 6, 880 75 620 6,250 43 600 4,750 3,600 3,300 3,500 3,700 L 450
n 5620 | 6,880 8, 900 LASD | 4,450 3,600 | 3,300 3,500 3,700 4y 450
2 72940 52410 75090 7y 620 4, 450 4, €00 32600 3,300 3,500 3,100 4,900
13 2,440 5:620 | 12,100 7,090 6,460 43 450 4,300 3,600 3,300 3,500 3,700 4750
1 20,150 5,620 | 11,460 Ts 940 4,300 45150 3,600 3,300 3»500 3,700 4,750
15 5,830 |{*24,440 | 8,580 9 860 49300 | 4,000 3,500 | 3,300 3400 1 4,600 41 450
16 75 300 &250 | 1,780 9 540 4300 | 4,000 3,500 | 3,300 3,300 |%46,850 [ 4,300
17 5830 | 9,860 | 7,300 620 | 4,450 | 4000 3,700 | #3,200 3,700 | 11,120 4y 450
18 5410 9,860 72300 4,300 4,000 3,850 3,200 3,600 7,090 |#123,200
19 6, §70 5,200 [ 14,060 | 28,760 7300 | 4,300 | 3,850 4,000 | *4,600 4,000 | 6,250 | 30,200
20 6,460 | 10,180 9,860 6,670 4y 300 3,850 3,500 3,850 4y 750 5,830 12,100
21 6, 450 5410 | 9,50 B:460 | 4,150 | 3,850 3,600 | 3,600 L 150 | 5,620 10,180
22 7,620 8,900 7,090 6 460 4,150 4s 300 4,000 3,300 45000 5, 620 8,900
23 6,460 6,250 T 940 6,880 8,900 4y 150 L 150 3,700 3,300 4,000 5,620 10, 500
24, 6,040 | 9220 | 6670 &670 | 4,300 | 3,85 3500 | 3,400 4,300 | 7,300 | 1,780
25 &, 460 6,460 | 8260 | 6,670 6,250 { 5050 | 4,750 3700 | 3,300 4,000 | 8580 [ 10,500
26 Qs 540 55 410 72620 6, 460 4,900 6040 3,600 3,400 3,850 6, 830 12, 420
aT 5» 200 7,300 6, 460 &, 880 6,670 2,750 3,500 3,300 4,000 6,040 12,100
28 T» 300 5,050 72090 65 460 6, 250 43300 52200 3,500 3,300 4,000 5,620 10, 500
29 8, 580 6, 670 6, BEQ 4, 150 4y 300 3700 3,300 3,850 53200 9 540
30 6, 460 9,220 6, 460 6,040 4, 300 3,500 3,300 3,700 5,830 7,300
31 11,780 6, 250 4 000 *3,400 3,850 9, 860
TOTAL 297, 450 114,700 102,150 197,370 | 363,460
MEAN 9,600 3,700 3,370 6, 580 11,720
LS 97496 37476 34.39 &1.14 | 119.59
cu 26423 .11 8.91 17.40 | 32.03
HA-M 2,570 990 a70 1,700 320

PEAR DISCHARGE: BED. 18, 4200 FM., 329,800 SECOND-LITERS, GAGE HEIGHT, 3.67 METERS.
* MAYINTM OR MINTMIM
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)

1960 (mafsae)“

DAY |- JAN. FER. MAR « AFRIL MAY JUNE JULY AlG. SEPTs OCT. NO7 . DEC.
1 -1:940 6, 460 47501 * 4,000 *6,250 5,050 4,600 43450 3,300 | * 5,050 7, 940 8,400
2 7,090 6,380 L 750 4,000 6,040 5,050 | *5,050 Ly 450 3,400 5,050 8, 560 7,650
3 6,670 4750 4,000 5,830 5,050 4,600 #5, 830 3,400 5, 830 9,540 75 200
4 6, L60 6, 460 4,750 4,000 5, &20 5,050 4750 Ly 450 3,400 5,200 8, 5G0 ()
5 12,420 6 460 4,600 4,000 5,410 5,050 Ly €00 3,850 3,400 11, 0 9,220 6,900
6 8,260 6,670 L 6O00 £,000 5410 | 5050 4600 3,600 3,400 |%242,400| 7,940 | * 6,650
7 6,670 | *17,300 5750 4,000 S5pAl0 £s750 43 600 3,600 3,400 41,600 9,220 6y 650
8 g260 | 13,060 6,250; 4,000 5,410 | 4,750 | 4,600 36000 3,300 | 1510| 0,820 8,400
9 7,300 9,220 5,050 4,000 5,410 4y750 4y 600 3,600 3,700 10, 500 8,900 13,260
o 6, 60 8,900 4,750 4,000 5,200 4,750 4y 600 3,500 3,500 75940 7,620 10, 150
1 75300 75940 4,600 43450 5,200 4,750 4,600 3,500 3,400 7,09 6,880 9,900
12 7,300 12,100 LA 4,300 55200 42150 4,150 3,500 3,400 6y 670 6,250 9,400
13 6,460 8,260 4,600 Ly 150 5,410 4,750 4,900 3,400 3,600 7,300 5,620 9,150
L, 6,040 7,090 6,250 4,600 5,410 4,900 4, €00 3,400 3,500 880 53 410 8,900
15 5,830 6880| 5830 4,300 5,410 | #4600 | 4450 3400 3,400 6,250 5,200 8, 650
16 5y 620 6, B8O 5,050 44300 5, 200 Ly TS0 L 450 3,400 3,500 6, 040 41900 B8, 400
17 * 5,410 6; 460 | #10, 180 4,600 55200 4,600 42450 45000 3600 6,040} * 4,750 8,150
18 5,410 6,250 6, 460 4y 600 #5,050 4,600 42 300 L 450 3,400 5,830 4750 7,900
19 5,620 6,040 52200 4 300 52200 4750 50 4y 450 3,500 5, 620 55200 7,900
20 £, 830 5,410 4,900 4,300 5,200 45,900 5,410 Ly 450 J; 500 5410 5,200 7,650
2l 5, 620 6,040 4y 600 10,500 5,050 45600 4, 600 L 450 3,400 5,200 52 620 75400
22 5, €20 n, 1o 4450 | *37,640 5,050 ' 5,050 L K50 3,500 5,050 9540 Tra00
23 5,410 1,460 4s 300 10, 280 5,050 4, 600 4150 L, 450 | %3,300 552001 #20, 900 8,400
24 5,420 7,090 4 250 1p, 180 5,050 4,600 4250 5 h50 4,000 5050| 16,350 9,650
25 5:410 6y 460 4,150 8,260 52420 750 4,150 3,700 3,500 5,410| 12,950 8,500
26 5,410 5620 4,150 7940 5,210 | #5,200 | 4,000 | %3,200| 3,500 5,050 12,640 | 11,150
27 5,620 53200 2Ly 150 7,300 52200 4,900 4»000 3,200 5,200 56200 10,900 9; 400
28 6y 450 5050 4y 150 6, 880 5,200 Ly750 4,000 3,200 55410 5,620 10,150 8,900
29 7,300 | * 4,900 | * 4,000 6, 460 5,620 L7150 4,000 4,000 | 6,880 5,200 10,650 | *21,350
30 75300 45000 63 460 5,200 Ly €00 | #3,850 3,700 5,200 & LE0 9, 150 11,400
31 6,880 4, 000 5,200 3,850 3,300 72300 9,900
TOTAL | 205,000 | 224,35 | 152,620 | 195,700 165,910 |144,000 | 138,650 | 120,680 | 112,890 | 374,140 261,690 | 282,480
MEAR 6,610 3740 L, R0 64520 5,350 4,800 A AT0 3,8% 376D 12,070 8,720 9,110
LSEM G1.45 78.98 50.20 66.53 5459 48.98 45.51 39.69 38.37 123.16 88.98 92.96
cM 18.06 19.79 13.44 17.24 14,62 Ia.70 12.19 10. 9495 32.98 23.06 24,89
HA-M 1,770 1,940 1, 320 1,690 1,430 1,240 1,200 1,040 980 3,230 2,260 2,440
AMKUAL MAX - 142,400 MIN - 3,200 MEAN - 6,500 LSk - 66.33 CH - 209.55 HA-M - 20,540
PEAR DISCHARGE; AFR. 22, 2100 AMe, 244,400 SECORD~LITERS, GAGE HEIGHT, 3.06 METERS.
* MAXINIM QR MINTMUM
{5 1961 { o¥/sec )
DAY JAN. FEB. KAR. AFRIL MAY JUNE JULY AUG. SEPT. ocT. Kov. DEG.
1 9,650 11,150 | 10,650 *8, 150 5 300 £, BEO 3,420 2,900 3,030 *2,500 3,420 7,900
2 9,150 21, 800 | *14, 870 6,650 |« 4,860 4,860 3,680 2,750 2,500 2,500 3,420 8,650
3 8,650 17,460 | 10,650 6,650 4, 860 4,880 3,680 2,750 25500 25500 3,550 B, 400
4 7,650 | 12,950 11,710 6,650 L,860 | 4640 3,550 3,160 | 2,500 2,500 3,420 8,400
5 75 40O 13,510 9,900 6,650 4,860 | »6,180 3,420 3,160 2,500 3,290 | * 3,160 8,900
6 7,400 14,870 9 150 6,180 4,860 4,640 3,420 3,030 2,500 2,900 3,160 8,400
7 6) 900 nl LDO 9: 150 6; lm 5! 960 iu 6l~0 3’ 160 3! 160 2) 450 23 900 3! 160 7;
g 7,150 | 10,650 8900 5,950 4,860 44201 3, 3,160 | 2,400 3,030) 3,420 8,150
9 7,150 | %25,500 9 150 5,960 4, 860 4y 20 3,030 3,420 2,300 2,900 L, 070 1,150
10 6,900 21, 800 F2'900 7,650 5,300 Ly 420 3,150 3,030 2,300 2,750 3,680 8,150
1 10,150 20,450 T 650 7,900 7,650 42200 3,160 2,900 2,300 2,900 3,680 7,400
-] B8, 400 12,330 9,400 52 960 6,180 4200 | 2,900 2,750 | *2,250 3,030 3,420 7,150
13 7y £00 11,150 8,650 5,740 |12, 640 4,200 2,900 2,900 2300 2,900 5,740 6,650
14 75150 9,900 | 10,150 5,740 7,150 4,200 2,900 4,860 2¢ 4,50 2,900 4,200 8, 400
15 6, 900 9, 650 8,900 5,740 6, 650 4,070 2,900 8, L00 2,400 2,750 4 860 7,650
15 6,900 12,330 | 13,880 5740 8, 400 4,070 2,900 3,810 2,300 3,030 7,400 7,150
7 7,150 16,350 | 11,400 5,740 » 3,940 25500 3,810 2,750 *#4,650| 72150 6,650
18 6,900 12,020 | 10,400 5,520 5,960 3,940 2,900 3,290 2,900 4y L20 5: 740 6,400
19 6,650 10,900 9,150 51520 51520 3,8 2,500 3,160 | 3,290 3,680 5,520 | * 6
20 6,400 10,150 9, 150 55300 5, 520 3,810 2,900 2,900 3,030 3,680 5,960 6,400
21 * 6,00 9,650 8,400 5,080 54740 3,680 3,030 2,600 2,600 3,680 | 42,800 6 650
22 6,400 9, 150 8, 650 5,080 5: 300 3,680 3s 2,600 2,600 3,810 12,950 6,180
a2 6, 400 8,650 8,900 5,080 5,300 3 680 3030 2,600 3,160 4,120 9,900 55 960
24 6,400 | * 8,400 B, 400 5,080 5,300 3,680 3,030 3,420 2,750 Ly U0 9,4C0 S»
25 6,400 8,400 7,650 #/, 860 5,300 3,680 3,290 25750 2,500 3,810 8,900 5740
26 6,400 8,400 75 400 44 860 5,080 3,420 | #3,680 2,600 2,450 3,550 8,400 8,150
27 '17’ loﬁﬂ 8: 900 7’ Lm lu 860 5’ 080 3; 290 3, 290 2 600 20 !-53 3; 550 9! 150 mr 150
28 16, 350 8,650 T 400 4, 860 5,080 3,290 3,160 2,600 2450 36 B, 900 | 15,610
29 13,260 7y 400 4,260 5,080 3,290 3,160 *2, 450 2,450 3,680 8, 100 1,710
30 12,330 7,400 5,080 4,860 | *3,160 3, 160 25 450 2,500 3,420 7,500 16,350
31 19,900 » 7,150 4y 86O 3,030 25750 3,420 11,150
TOTAL 260,700 | 356,580 | 286,910 | 175,280 | 179,410 123,230 | 97,960 98,720 | 76,860 | 102,800 | 214,830 258, 640
MEAR 8, 410 12,740 9,260 55 840 5790 4,110 3,160 3, 160 2,560 3,320 7s 260 8,340
LSEM 85.82 129.95 94eLS 59.59 59.08 4194 32424 32.45 2612 33.88 73.06 85.12
oM 22.98 3143 25.30 15.45 15.82 1 10.87 8,63 8.69 677 9.07 | 18.94 22.80
HA-M 2,250 3,080 2,480 1,510 1,550 1,060 850 850 650 890 1, 860 2,230
ANNUAL® MAX - 42,800 MIN - 2,253 MEAN - 6,120 IS - G245 CN - 196.75 HA-M - 19,270

PEAK DISCHARGE: MOV. 20, 12100 MN., 20,100 SECOND-LITERS, GAGE HEIGHT, 2.77 METEHS.
& MATTMUM (R MINTMUM
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Table D-2-2 Minimum Discharge of the Mainit river

( my/sec ),

1957 5§ 8 5 9 6 0 6 1

Min Min Min Min Min
1 7.90 3.60 6.46 541 6.4 0
2 6.6 7 4,75 505 490 8.4 0
3 4.990 4.6 0 6.8 8 4,00 7.15
4 4.75 430 6.4 6 4.00 48 6
5 3.60 3.85 6.0 4 505 486
6 3.10 3.50 4.1 5 4,60 316
7 2.90 3.20 3.85 3.85 290
8 3.10 3.20 3.40 3.20 245
9 2.70 350 3.20 330 225
10 3.50 3.70 3.30 505 250
11 3.50 5.08 370 475 3.16
12 3.50 6.4 6 430 6.6 5 6.18
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Fig. D-2-a
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Table D-2-3 Calculation for the Probability Discharge Limit of the Rivers

(a) Yearly Maximum Discharge Limit (m3/sec,)

1 10 4.0 2606 5329 2727 01535 0.0236
2 32098 2518 45 8.7 2662 0.0B884 0,0078
3 244.4 2388 373.3 2572 ~0.0011 -
4 204.1 2310 3300 2522 | —0.050G7 0.0026
5 13 4.0 2127 2629 24290 —0.15233 0.0235
Tatal 11.949% 06,0575
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logzo = =23899

Flogxi 11949
n 9

SO To=2454

_ €2 A — To

T 2axo— (Xs+XEY

log(xot+b)=12L0g(2454+1289)=25731
_ 1 Tith 2 o T T
f\/EC_.l/J\/Z l{log-xa_i_b}-—l/ rl—X0.0E»?S =8 3

n—

2

. =1289

VETE |a3C la,q%—% Log (ot ogaitb) Tits b x
1
T a b a/ b=c d ct+d £ f ¢e—f
% 08416 833 01010 2573 2674 4722 1289 3433
% 12816 " 01538 " 2727 5332 " 4043
(b} Yearly Minimum Discharge Limit ( 3 /sec )
. . 2
Precedence ai LogTi i+ b Log(Tith) dag:;ig {l agz;ig}
1 225 0.352 Same as Same as
xf £ ogxt
2 2.70 0.431
3 3.290 0.505
4 3.20 0.505
5 3.20 0.5 05
Total 2298
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TiogTi 298
logzo= £ -2 2 = 04596
n 5
xo= 2881
a5t —TF
b=gz,—@sixry - 252
161 >xmin D 5=10
Tl e — 1471
W Tigh |2
)'n.— 1 {tag.ro+b}
T i4-h . .
A2 e A2 C | loggopliorl@oth) log(xidd) |wi + 5 x
1
T a b a/b=c d ctd e e—f
1/5 08416 | —1471} —0057 0460 0403 256 256
1,/10 12816 " —0.087 ” 0373 236 236
1,20 1.6449 " —0112 " 0348 223 223
i100) 23263 P —0.158 P 0302 200 200
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E.

Agriculture

E-1 Present Situation of Land Use

Calapan Naujan |Alangalang|San Mignel Ipil
Planted Temporary Crops 6249 10077% 4621 190 s2ad®
Lying idle 585 1,239 946 541 5867
Planted to permanent Crops 1,441 2,237 3.578 1,73 2 1,78 4
Permanent pasture 144 72 12 — 326
Palay
First Crop Lowland 4,770 8,595 2,272 1,38 0 L2186
Second Crop Lowl and 272 632 550 26 82
Up Land & Kaingin 1,207 1,429 16 12 2,525
Corn Total 32 147 1,91 343 3.238
First 25 10 1,214 59 813
Second 7 52 {5 4 12 884
Third — 85 251 272 1,529
Sugar Cane - - 3 - 2
Tobacco — - 4 2 —
Abaca 2 2 24 15 3
Canote — - 30R 100 349
Cassava - — 24 4 78
Cabi - — 35 44 -
Peanuts - - 22 - 32
(Census in 1960)
E-2 Principal Varieties of Lowland Rice
Mindoro
Growth_Period _
Variety Seasonal ity Dormancy Regular Palagad
BP1—-76 Seasonaj g weeks [ | 54 davs days
Peta Weak Seasonnl 5~ 7 142~145 135~140
Intan " 5~ § 145 145
Suriprao Non Seasonal 120 120
Tjerems Weak Seasonal 4 ~5 137 137
Malagket Non Seasonal 145 145 Glulinous
Pinili Weak Scasonal 4 145 140 low & Lip Land
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Leyte

Growtl  Peried
Variety Seansonnlity Ihrmncy Regular Palagad
Bengawan Non Seasoual 5 ~ T‘V%ks 1 4 ldaya 13 gdays
BPI—76 feasonal 4~ 6 153
Peta Non Seasonal 6~ 7 138 1358
BPI—-121 Strong Seasonal 5~ 6 153
Tjerams Non Seasonal 5§ ~7 137 137
Datgon Non Sfeasonal 3-»‘4 1 20 120
Zamboanga
Grow th Period
Variety Seasgonality Dormancy |Regular Polagad
weecks days days
ELon-ELon Seasonal 5~ 6 176 -
BE-3 ftrong Seasonal 4~5 1686 -
Peta Non Reassonal P
Tjeremas " 5~17
Apostol " 3~ 4 132
Azncenna Seasonal 4~ 5 127 -

(The above was obtained by interv:i.ewing)
local extension workers.

E-3 Rice Yield
Rice Production Stataistlic
1964 1965 1966
Area |Productin[Yield| Area ProdwctimlYield| Area [Productimffiele
Thi 1ippines Tutnl 3;).%‘.-}% 8733'?.%008 c%?fs B.199670| 00 737200 28.4 [3100,180] 92553900} 20.8
Lowland 1st}1.978410 61849300] 31.3 2074,080/64,745600( 312 |2008970| 68900300 343
n 2nd 481»701 14264800| 296 | 491,3301 14,631,100 298 | 494370 13723100[2738
Upland e2707d 1123600] 17.9 | 634260111361100] 17.9 | 605840 9936500 164
Southern Tutal 414080 10420800 25.2 | 433280{10817200( 250 | 467290} 12572400 26.9 |
Tagalog Towland Ist] 226590 6869400 30.3 | 238300 7139300] 300 2184601 7540800315
n aod| 339100 1220700 363 | 346000 1276400, 36.8 | 90040 2254500250
Uplamd 153580 2321700] 15.1 | 160320] 2401500150| 158790 27789000175
Easterr Total o74600 5815100 19.4 | 209470 5737.1001 19.2| 323450 5098.10( 158
Vi snyns Lowland 1st| 163850 3266100] 19.9 | 179680{ 35570004 198 | 209040 3708900 17.7
o 2ndl gazed 1sa7700 100 | 89s0 17212000192 70150 1059400 134
Upland o600l 451300| 167 | 29950] 459000{ 15.3 | 35200 329800 93
Southern & Western Total s6550q 16160900 286 | 5717401 15880700] 278 | 410130 9809.50¢ 239
Mindanao Lowland lst| 282000 BS14400) 31.5 | 285870 8739300 30.6 246251 6962801 283
n o.d| 116780 34213000 203 | 120060 3336800 27.8| 323501 861.30( 266
Uplad lﬁsmd 3825200| 231 | 165810 383,600 230| 131530 198540 15.1
({ DANR }
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E-6 A Breakdown of Farming households by Landholding patterns
Tota]ofrmm Full owner| Part owner ]} Tenant Manager Oi’hfertzm
Philippines| 2166216 967,725 310944 §64538 2487 20522
& (100) (45) (14} (40) (0 (1)
Calapan 1922 588 158 1,226 3 17
Naujan 3,495 1,244 379 1871 - 1
sub—total 5487 1,832 537 3097 3 18
&) (100) (33) (10) (s87) (0) (0
Alangalang 2960 699 299 1927 7 28
San Miguel 1195 420 146 629 - —
sub-total 4,155 1,119 445 2556 7 28
&) (100) (27) (11) (62) (0) (0)
IPil 1,864 1343 159 189 2 171
&) (100) (72) (9) (10) (0) (9)
Note : This table is based on the 1960 Philippine Agricultural Census

E-7

A Breakdown of Farming Land by Landholding Patterns

( Unit - hectares )

TOt::lfm Full owner |Part owner | Tenaut Manager Orgirtzgm

Philinpines 7772485 4133276 1139957 2000201 365309 133,742
(% (100) (53) (15) (2%6) (5) (1)

Calapan 8668 3190 827 3988 579 84
Naujan 14,952 6991 1,966 5918 - 77
sub—total 23620 10181 2,793 9806 579 161
&) (100) (44) (11) (42) (3) (0

Note : The table is based on the 1960 Philippine Agricultural Census
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E-13 Estimated Cost for Operation and Maintenance of Facilities

1, Naujan District
(1) Average Annual Cost for Pump Operation & Maintenance
(a) Average Annual Running Hours of Pumps

1st crop 1,423 hr
2nd crop 2,573
Total 2,573 = 2,600 ha

Note: Running hours of pumps were calculated on the basis of the following
1. The daily precipitation record {for 10 years from 1957 - 1566), a list of

days requiring irrigation is compiled.

Days not requiring Daily

irrigation Precipitation Below 5 mm. Days
5«25 mm 1
25 - 50 2
50 - 75 3
75 mm more than 4

2, Days each month requiring irrigation and irrigated land ratio each month in
accordance with cultivating variety standards (Phase 2) are applied to (1) to
obtain the number of days requiring irrigation per month in a normal sea-

son., Running hours of pump are obtained, supposing it runs 20 hours per

day.

3. Further, pump running hours for water in land preparation as much as 150
mm,, {which is the equivalent to average daily effective precipitation in

land preparation period, is calculated) and added to 2,

(b) Pump Fuel Cost

Fuel per unit pump 2,600 hr x 220 ps x 0.2 /[hr/ps x 0.9 = 103,000
For 4 units 103,000 x 4 units = 412,000
Fuel Cost 412,000 x0,2 P = 82,400 P

(c} Oil Expenses and Others About 2% of Expenses

(d} Pump & Engine Maintenance Cost (per year) 2,000 P
{e) Total 104,000 P

(2} Personnel Expenses
Personnel Expenses required for operation & maintenance of pumps &
canals, allocation of water, and collection of water charges are summed up in
the following
{a) Staff 10 members including chief
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2,

{b) Personnel Expenses 25,000 P
{3) Office Expenses {10% of personnel expenses) 2,500 ¥

(4} BExpenses for maintenance and repairment of irrigation

canals and others 8,500 ¥
Total 140,000 #
Per hectare of irrigated land 140,000 2 1,080 ha =130 P

San Miguel Alangalang District

(1} Personnel Expenses

{2)
{3)

Personnel expenses required for maintenance and operation of diversion dam and

irrigation canals, allocation of water, and collection of water charge are as follows:

(a) Staff 5 members including chief
(b} Personnel Expenses 15,000 P
Office Expenses 10% of personnel expenses 1,500 P

Maintenance and Repairment Cost for Diversion Dam and Irrigation 8,500 P
Canals

Total 25,000 P
Per hectare of irrigated area 25,000 # 712 haz35 P
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F. Land Preparation for Paddy Field
{1) Size & Shape of Standard Field Lot
Size and shape of field lots are not so important, when man and cattle labor are the
chief means for production as in the present., When small-size power cultivators
such as tiller are used, a field lot which is 50 m. x 20 m, = 10 a., would be suf-
ficient. With the modernization and advance of farm management and techniques,
however, it is urged that large-scale farming machines are sooner. In such a case,

larger field lats would become necessary,

As both the districts are to have newly overall land preparation for paddy fields, in
view of future needs, a field lot as large as possible should be planned, With a
larger {field lot, smaller area is required for farm roads, irrigation and drainage
canals and borders. The Standard Field Lot was decided considering the above

factors,

(i) Size, patterns, of land tenure of farmers concerned and the field lot,

{a} Calapan-Naujan District
The Average size of cultivation in the district is 4,3 ha, per household.
Consequently, the maximum field lot can be about 4 ha,, As the above
figure represents only an average and farmers generally possess land
over 2 or 3 dispersed lands, however, the maximum field lot is actual-

ly about 1 - 1,5 ha,,

{b) San Miguel Alangalang District
The Average size of cultivation in this district is 3.3 ha. per household
Therefore the maximum field lot can he about 3 ha.. Due to the same

reasons as in {a), however, the maximum field lot would be around 1 ha..

{ii} Efficiency in Machine Farming and Size of Field Lot
In terms of the efficiency in machine farming, the larger the field lot is,
the more efficient farming becomes but, the size of the lot have no effect

on it as such as the shape of lot,

The longer the length longer side and the bigger the difference between the
length and width shorter side of a lot the greater efficiency, The Results of
experimentation shows as a desirable length/ width ratio at 1 : 5 and sets
more than 30 m. in width for best results. With a length of more than 200

m,, however, length/width ratio can be shortened without having much ef-

fect on efficiency.

Setting the minimum width at 30 m, in terms of machine efficiency, the
length would be about 150 m,. This shape can be called a standard field lot

in terms of machine efficiency.
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{iii)

(iv)

Topography and Lot

In general, it is most economical to set a lot so that the length is parallel
with the contour lines, while the width {shorter side) is vertical to it. Land
gradient and the topographical changes limit the size of lots, especially the
length of shorter side, in terms of land grading cost. A lot of lowland paddy

field should be in principle at an even level,

Therefore, as the shorter side becomes longer, land grading (volume) in-
creases, and the level gap with adjoining lots becomes larger. When the
field level gap is as much as 30 cm. or more, special care to horders
should be given and mobility of machines across the borders becomes ex-
tremely difficult. The maximum field level gap seems to be 30 cm., Con-
sequently, when land gradient is 1/100 width should be less than 30 m.,
and 1/200 with the side less than 60 m,,

{a) Calapan-Naujan District
This district shows little topographical change, presenting gradient
between 1/500 - 1/1,000, with an average of around 1/700, In such a
district, topographical conditions have almost no effect on land

demarcation.

{b) San Miguel-Alangalang District
The district shows substantial topographical change, presenting gradient
between 1/50 - 1/300, with an average of around 1/200, In sucha
district, instead of uniform application of the standard field iot, smaller

lots according to the gradient of the land, should be partly considered.

Water Use Conditions including Irrigation and Drainage System Operation
and Field Lot.

Operation of irrigation and drainage system after land adjustment are to be
planned in principle in such a way that every lot can be irrigated and drain-
ed freely.

A very large lot requires more time for irrigation and is not favorable in
terms of efficient use of machines and economical use of water, In case of
quick drain from the field for spraying of herbicide, longer length of lot is
inconvenient, requiring more time for water drain.

Drainable length by open drainage canals is the most dominant factor limit-
ing the length (Congerside) of the lot. The length is decided by considering
percoration of the soil, drainage water level, usual groundwater level, and
soil at the lower portion of the strata. The length cannot be decided easily.
However, accepted standards are 120 m - 200 m in sand, 60 m. - 120 m.

in sandy loam, and 40 - 60 m, in clay.
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{2)

(3)

There are many factors which have influence on decision as to shape and
size of lots as have been explained in (1) - (I¥), . Considering all the factors
alot of 200 m x 50 m = 1 ha, was decided as a standard field lot in Calapan-
Naujan District,

The above figures should be interpreted as (100 - 200 m)} x (30 - 70 m) = 30a
- 1.4 ha, and do not imply the necessity for uniform application of the stand-
ard field lot,

The Standard Field Lot in San Miguel-Alangalang District is set as 150 m x
40 m = 60 a,

The figure should be interpreted, however, as (100 - 200 m) x (30 - 50 m)
=30 ha. - 1 ha.

Having complicated topography, the area should not be adjusted by uniform
application of standard field lot, but a smaller lot compatible with local
gradient (for example, 50 m x 20 m = 10 a) should be considered in some

part of the district.

Decision on Standard Parcel
A parcel is composed of several field lots with their longer sides adjoining. There-
fore, the length of the parcel coincides with the longer length of the field lot, Width

is determined by allocation of roads {(connecting road),

The area of the parcel in terms of the function of irrigation and drainage canals
should not be composed of many lots, as being under the control of small irrigation
and drainage canals too many lots in the parcel would entails, and would further
entail antagonism between the Up Stream and the Down Stream in regard to allocation
of water, When a large stretch of field lots within a parcel are owned by a farmer,

however, a parcel with many standard field lots would not have so much difficulty.

(a) Calapan-Naujan District
In the district, the average size of land holding is as large as 4.3 ha. per house-
hold, while the fields possed scatter over 2 -~ 3 areas only. Therefore, sup-
posing that the size of standard parcel as 1 ha, x 8 = 8 ha,, a parcel consists of

two farms on the average.

{b) San Miguel-Alangalang District
Asg the average land holding in the district iz 3,3 ha. per household, supposing
that the standard percel is 60 a x 10 = 6 ha. a parcel consists of two farms on the

average,

Farm Road
In the district where land preparation is being planned, there are general-purpose-
roads to be used for purposes other than farming prineipally and farm roads, which

can be classified further into trunk farm road (connecting roads) and feeder roads
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{road for farming) by their respective use, Main road is described in text 2.2.3.,

A brief explanation on feeder roads is given in the following.

{i) Arrangement
The Field Lot and Parcel mentioned in (1) and (2) are closely associated with

roads and irrigation and drainage canals that demarcate them. Therefore, they

should be planned in relation to each other.

Feeder roads can be classified into vertical feeders (henceforth called farm roads}
which join a side of respective unit plots, and horizontal feeders (henceforth called
feeder road.), which connect farm roads. Farm roads and feeder roads are auto-
matically determined by arrangement and plotting of trunk farm roads and parcels

respectively,

In general an interval of 300 m - 600. is most desirable. The Standard Parcel of
the present project determines farm road interval as 300 m. in Calapan - Naujan
District and 400 m, in San Miguel-Alangalang District, while an interval between
feeder roads as 400 m, in both districts. The intervals planned are of ideal
length,

(il) Wwidth
The width of roads is determined so that farming machines which are moved most
often and so the largest machine can go through easily. In order to reduce the
area for road, one truck with an edge of 50 cm at both ends is planned. The total

width is 3 m. for farm road, and 3.5 m. for feeder road,

{(iii) Height and (Longitudinal) Slope of Road Surface
The Height of road surface was set at 50 cm. above the field level, considering

maintenance of road and convenience of machine introduction to the Field Lot.

The longitudinal {slope gradient) should be less than 4% in principle, and lessthan
109% in some parts, with a maximum length of 100 m.. The standard transverse
{slope gradient) is 1/30, At intersections, corners should be cut for about 2 m.

to facilitate smooth transit of machines,
{4) Irrigation and Drainage Canals

(i) Arrangement of Irrigation and Drainage Canals
In principle, separation of irrigation and drainage canals is maintained and small
irrigation canals are set alongside the width of the lot. In areas with proper
gradient, there is good drainage, canals placed alongside the length of the lot can
be used as dual-purpose canals, The two plans above have merits and faults. In
the present project, at first the pilot-to pilot irrigation method (with a canal
system concurrently used for irrigation and drainage} is being used and separation

of irrigation and drainage canals would be considered later. The chart in the text
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(ii)

shows the standard formiila for the separation method. Moreover, for groupingof
farmlands and exchange and consolidation of farmlands accompanying land pre-
paration project, equality of land conditions is to be considered an important factor,

In this sense, small irrigation canals were placed along both sides of the farm
road.

Structure of Irrigation and Drainage Canals

For prevention of conveyance loss and .economization of maintenance and opera-
tion expenses, main and lateral canals should be lined in principle. Small ir-
rigation canals in field lots are to be unlined earth canal, with the exeption of
canals with sand or a pebble bed which would cause sizable water waste and scour-

ing or the canals with gradient.

Drainage canals inclusive of main canals are in principle not {o be lined. How-
ever, when slope stability is difficult to maintain due to the nature of soil, when
velocity is more than 1,2 m/sec. - 1.5 m/sec., and when a cross section must;

be reduced to provide road, drainage canals are lined.
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G. Rice Center Project

Economical Standardization of rice variety and quality and planned receiving period,

( harvesting period), are requirements for increasing efficiency and excessive investment
control of the Rice Center facilities. The capacity of drying facility, for example, is
determined by the maximum amount of paddy it processes a day. Therefore, for theideal
ase of the facility, harvesting and planting periods should be planned so that a fixed
qaantity of paddy is delivered into the facility every day for a longer period,

As paddies with substantially different moisture percentage cannot be processed sim-
ultaneously and paddies of different varieties should be separated in principle, restriction
of varieties and planning become necessary. Otherwise, the number of dryers must be
increased,

The same is true of the milling facility, though the influence observed is not so direct
as that of dryers, Milling facilities along with storing facilities are more subject to
change in distribution.

Storing facility capacity in unmilled paddy is about a half of that in milled rice. Also
in storing unmilled rice, the capacity and manner change in bulk storing and packed
storage. Capacity of storing facilities are influenced by amount and timing of shipment of
rice to the market, The a&justment of capacity and shipment is a very difficult problem,
since it is subject to the demand at the local market, Within the range of possible coor-
dination and change which is compatible with local conditions, streamlining of distribu-
tion channels should be planned to avoid excessive investment,

To summarize, for the effective use of the facilities planned here, farmers should be
organized and varieties of paddy, cultivating volume, cropping season, and harvesting
volume, and harvesting period should be planned. Along with these attempts, rationalization
of streamlining of distribution channels should be endeavored as indispensable require-

ments.
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