A pumping station with a total head of 19 m would tap ivrigatlon water
from the Ilagan river near Benito Solven about 36 km upstream of {its
confluence with the Cagayan river. Irrigation water tapped at the pumping
statlon would be conveyed by a maln canal of'16.9 km long and be
distributed through 15 lateral/sublateral canals totalling to 46.2 km long
to the project area. LAT-H (See Flg. 6.9) is better choice ‘than an
‘additional pumping station to serve norxthern part ‘of the project area
extending over the right bank of the lowermost reaches of the Ilagan river

because of topographic conditions.

As discussed: in the succeeding chapter, part of the Tumauini RIS
{2,300 ha) is designed to be fed by the Ilagan river. . It . is proposed,
therefore, that part of the facilities of the Ilagan IP be jointly used for
both the Ilagan IP and the Tumauini RIS. They are the pumping station; the

main canal, part of a lateral canal (Lat. H) and part of a sublateral canal

(Lat, H-2}. The design discharge of the main canal at its head  is
estimated to be 7.18 m3/s for the cropping pattern-A and-6.63.m3/s for the
cropping pattern-B. Fig. 6.20 shows design discharges of respective

proposed canals for the case of the cropping pattern-A:
The salient features of the project is summarized in Table 6,20.
6.12 Gappal Irrigation Project
The Gappal Irrigation Project having a net irrigatlion area of
4,500 ha, lies along the Cagayan river in the right bank at the opposite
side of the service area of the Magat River Ixrigation System,. :
Since two (2) water sources, the Cagayan river and the- creeks

traversing the project area, are conceivable for the project, preliminary

study on the project was conducted regarding each water source.
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" Case_ - 1 (Water source; the Cagayan river)

A pumping station with a total pump head of 33 m would be constructed
on the right bank of the Cagayan river near Anggadanan. The irrigation
water tapped:at the pumping station would be conveyed to the project area
of 4,400 ha net through a main canal of 40.3 km long. Design discharge of
the main canal at its head is 5.98 m /s for the cropping pattern-A and

5.86 m3/s for the cropping pattern-B, respectively,

The irrigation flow diagram for the cropping pattern-A and the salient
features of the project are shown in Fig. 6.21 and Table 6.21,
respectively.

Case - II (Water source; Sinalugan river, a tributary of Madalan river,

and Caunayan creek)

The project would rely on dependable water exploited by three (3)
storage dams to be constructed on the Sinalugan river, a tributary of the
Madalan river and the Gaunayan creek. The required storage volume of each

dam with a 80% dependability is estimated as shown below.

Water source. : Sinalgan R. Tributary of Caunayan creek
Madalan R.
Name of dam : Golorado dam Calaocan dam Sta Maria dam

Required storage volume

(10°m) |
1) Cropping pattern-A: 58.4 41.0 18.1
ii) Cropping pattern-B: 42.1 28.6 16.2

Irrigation water would be taken at just downstream of respective dams
through one (1) irrigation outlet each and conveyed to the project area by
three (3) headreaches with a total length of 29.4 km. Irrigation diagram
for the eropping pattern-A is shown in Fig. 6.22.

IR-45



The salient features of the proposed irrigation facilities are

summarized in Table 6.22 and those for the dams are given in. Chapter V of
ANNEX DA,
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VII CANDIDATE SCHEMES FOR REHABILITATION/IMPROVEMENT
.OF EXISTING IRRIGATION SYSTEMS

7.1 Objective Areas

Five (5) existing mnational irrigation systems were taken up as
candldate schemes for:rehabilitation/improvement because of its low
irtigation iﬁtensity. They are the Dummun River Ixrigation System (RIS),
Baggao Irrigation System (IS), Soléna—Tuguegarao 15, Pinacanauan RIS and
Tumauini'IS.. An aggregate area of these systems totals up to 12,000 ha
net,'breaRQOWn of which is shown in Table 6.1. Location of these systems

is presented in Fig. 6.1.
7.2 Constraints and Problenms

As discussed  in. Chapter I, decrease in actual irrigation area is
commonly attributed to deterioration of canals and structures and

insufficiency_of on-farm facilitles in any of these systems.

Except for the Solana-Tuguegarao Irrigation System (IS) which taps
water.from the Cagayan River, other four (4) NISs are dependent for their
water source on the unregulated flow from the tributaries of the Cagayan
river. As all the existing systems are run-of-the river ones and the
catchment area of the tributary at each intake site is relatively small,
the pdssibly.maximum irrigation area by the river runoffs were examined at
_first.for-eaéh system on monthly basis by water balance calculation. Input
data for water balance calculation are possible intake discharges and unit
diversion irrigation water requirements. In the calculation, the possible
intake discharges are assumed to be 70% of the river discharges in case it
'ls less than the designed intake capacity and to be the same as the
designed intake. capacity in case 70% of the river discharges exceed the
designed intake capacity. - The possible intake discharges thus estimated
are shown 1n Table 7.1 to 7.5. Unit diversion irrigation water requirement
by both the proposed cxopping pattérn-A and -B were calculated on monthly

basis for 22 years from 1963 to 1984 for each irrigation system, and are
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shown in Table 7.6 and 7.7.

The results of the water balance calculation are summarized in Tables
7.8 and 7.9 for the cropping pattern -A and -B respectively. Table 7.10,
showing possibly maximum annual annual irrigation area with a 80% depend-

abllity, indicates that:

i) In the Dummon RIS, Paranan area of the Baggao IS and Tumauini IS,
the actual irrigation area 1s decisively affected by the
capricious river runoff not only for the dry season but also the

wet season.

In other words, the multi-cropping index would remain 0.6 to 1.2
even after the existing facilities are rehabilitated/improved,

unless water resources 1s newly exploited.

ii} 1In the Pared area of the Baggao IS and the Plnacanauan RIS, a
year-round irrigation would be attainable’ for the whole
irrigation serviece area with a multi-cropping index of more than

1.90, from the viewpoint of water source.

This means that deterioration and/or inadequacy of the existing
facilities is determinant on shrinkage of the actual irrigation

area.

iid In Solana-Tuguegarao IS, the multi-cropping index would be
increased only to 1.3 even if decreased pump capacity is restored

to its nominal capacity.
7.3 Rehabilitation/Improvement Plan
In order to cope with the above—mentioned'constraints?and problems -
radically and meet the proposed cropping pattern (Ref. Chapter VI of ANNEX

AG), the following conceptions were considered for rehabilitation/improve-

ment: of the systems,

IR-48



Name of System Proposed Work

Dummun RIS _ a. rehabilitation of existing system, and

construction of a storage dam.

Baggao IS
Pared area a. rehabilitation of existing system.
Paranan area a. rehabilitation of existing system, and

b. construction of a storage dam.

Seolana-Tuguegarao 1S
Solana area a. rehabilitation of existing pumping station
and existing system, and

b. construction of additional pumping station.

Tuguegarao area abandoned
Pinacanauan RIS a. rehabilitation of existing system.
Tumauini IS a. rehabllitation of existing system, and

construction of a storage dam or seeking
supplementary water source other than the

Tumauini river

(1) Irrigation Water Requirement

Irrigation water requirement at diversion was calculated for each of
the systems on monthly basis. The results are shown in Table 7.11 and
7.12,
(2) Dummun RIS

The Dummun RIS, having an irrigation service area of 2,070 ha,

slenderly extends over both banks of downstream reaches of the Dummun

river. It is administratively located in Gattaran municipality of the
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province of Cagayan,

A storage dam is proposed to construct on the Dummun river at about
15 km upstream of the existing intake for the Dummun RIS because of
insufficiency of river runoff during the drought périod. A required
storage volume with a dependability of 80% is estimated to be 24.1 x 10° m°
for the cropping pattern-A and 14.2 x 10% > for the cropping pattern-B
(Ref. Chapter II1 of ANNEX WB).

The existing intake has sufficient flow capacity for both design
dischérges of the cropping pattern-A and -B. The existing canal system is
also-sufficiently big for both cropping patterns. The proposed work is,
therefore, concentrated to rehabilitation and/or upgrading of the system in

addition to the new dam.

The general layout and the salient features of the rehabilitation
works are shown in Fig. 7.1 and Table 7.13, respectively. The salient

features of the proposed dam is shown in Chapter V of ANNEX DA.

(3) Baggao IS

The Baggao I8 is located in a hollow lying between the Pared river and
the Paranan river. It falls under a jurisdiction of Baggao municipality in

the province of Cagayan.

As shown in Table 7.10, the Pared area of 549 ha could sufficiently be
served by the unregulated flow of the Pared river, and hence only
rehabilitation/improvement of the existing system is needed for the Pared
area. While, as for the Paranan area of 1,263 ha, river discharges with a
80% dependability could serve only 760 ha a year for the cropping patterh~A
and 1,210 ha a year for the cropping pattern-B, corresponding to a multi-
cropping index of 0.60 and 0,96, respectively. These are far from the
proposed multi-cropping index of 2.0, Therefore, a storage dam is ﬁropqsed
to construct on the Paranan river at 2 km upstream of the exiétingiPéranan
intake. Required storage volume with a dependability of 80% is estimated
to be 18.1 x 10° m> for the cropping pattern-A and 10.1 x 10° w3 for'tﬁe
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cropplng pattern-B (Ref. Chapter III of ANNEX WB).

The existing irrigation systems inclusive of two (2) intakes have
sufficient design ecapacity for both proposed cropping patterns, The
proposed works on the systems is limited to rehabilitation and/or upgrading

works.

The general layout and the salient features of proposed rehabilitation
works are presented in Fig. 7.2 and Table 7.14, respectively. The salient
features of the dam ate shown in Chapter V of ANNEY DA.

(4) Pipacanauan RIS

The Pinacanauan RIS has an irrigation service area of 1,200 ha, which
-extends over right bank of the middle to lower reaches of the Pinacanauan
de Tuguegarao river. It is covered by Peneblanca municipality of the

province of Cagayan.

The unregulated flow of the Pinacanauan de Tuguegarao river, present
water source of the system, could afford a year-round irrigation with a
multi-cropping index of 2.0 for both cropping patterns. Design capacity of
the existing system as well as the existing intake has enough for both

proposed cropping patterns.

Proposed works are, therefore, limited to the rehabilitation and/or

improvement of the existing system.

The general layout and the salient features are given in Fig. 7.3 and

Table 7,15, respectively,
(5) Solana-Tuguegarao IS

The Solana-Tuguegarao IS consists of the Solana pump irrigation system
and the Tuguegarao pump irrigation system. The former with an {irrigation

service area of 2,829 ha lies along the Cagayan river on the left bank at

the opposite side of Tuguegarao city, while the latter, having an
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irrigation service area of 314 ha, is located on the southern outskirts of

the Tuguegarao city.

The Solana pumping station has decreased in its pump capaclty to
1.3 ms/s/unit from its nominal capacity of 1.5 m3/s/unit because of various
reasons (Ref. IR-218). Therefore, restoration of the pump capacity is
primarily needed. However, the pump station after restoration could afford
to irrigate an paddy field of about 1,800 ha out of about 2,800 ha (See
Table 7.10). An additional pump equipment is proposed to meet the proposed
ctropping patterns, Aside from the renovation of the pumping station,

rehabilitation/improvement of the existing system is also needed.

As for the Tuguegarao irrigation system, it is proposed to abandon. it
because major part of its service area is being converted inte other land-

category than farm lands.

The general layout and the salient features are pfesented in Fig. 7.4

and Table 7.16, respectively.
(6) Tumauini IS

The Tumauini IS is located in Tumauini municipality of the province of
Isabela. It covers the irrigation service are of 3,987 ha, extending over

both banks of the lower reaches of the Pinacanauvan de Tumauini river.

Present water source, the unregulated flow - of the Pinacanauan de
Tumauini river, can serve only 2,290 ha a year for the cropping pattern-A
and - 3,820 ha for the croppiﬁg pattern-B, which correspond to a multi-
cropping index of 0.57 and 0.96, respectiﬁely. '

In order to overcome such water deficit, the following three (3)

alternative plans were conceived on the water source for the project;
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Case Hater Source

Case - 1  Dependable flow to be exploited by a new storage dam on the

Tumauini river

Case - 2 - Unregulated flow of the Tumauini river
-+
Dependable flow to be generated by a series of new storage

dams on the creeks/streams traversing in the service area

Case - 3 Unregulated flow of the Tumauini river
+
_ Unreguléted flow of the Ilagan river
+
Dependable flow to be generated by a new storage dam on a

creek

Among three (3) alternatives, the case-3 was finally taken up and the
case-1 and -2 were discarded because of its extremely high counstruction

cost.

The service aréa_ to be fed by the Ilagan river is confined to a
southern area of 2,300 ha due to a topographic cause although the Ilagan
river can afford to command the more service area. The remaining area of
1,687 ha out of 3,987 ha would be dependent on the Tumauini river and the

Hatamag creek.

As for the former area, the pumping station and part of irrigation
canals for the Ilagan Irrigation Project would be jointly used to tap and
conﬁey the irrigation water to a proposed regulating pond. A booster pump
with a total head of 10 m would be provided at the regulating pond. The
iattet area would be mainly served by the Tumauini river through the
existing irrigation system with rehabilitation/improvement. Since the

Tumauini river cannot fulfill the requirement (Ref. Chapter II of WB), a
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small storage dam is proposed on the Matamag creek as a supplemental water
source, The required storage volume with a 80% dependability is estimated
to be 6.9 x 10% w3 for the cropping'pattern~A and 4.3 x 10% w3 fﬁr the
cropping pattern-B (Ref. Chapter III of ANNEX WB).. Correlation of the
Tumauini IS and the Ilagan IP is illustrated in Fig. 7.5.

General layout and the salient Ffeatures of the project are shown in

Fig. 7.6 and Table 7.17, respectively. And the salient features of the dam
and resexvoir is shown in Chapter V of ANNEX DA, :
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VIII COST ESTIMATE OF CARDIDATE SGHEMES

8.1 Basic Condition of Gost Estimate

Estimation of the construction cost for the candidate schemes was made
in terms of project cost and economic cost. The project cost comprises:
i) direct construction cost; il) compensation cost; iii) cost for 0 & M
facilities; 1iv) engineering cost; v) administration cost; and vi) physical

contingency.

The direct construction cost is éstiméted on the basis of the
preliminary facility plan and the standard unit costs at a price. level as
of December 1985, The standard unit costs are determined referring to
those used for the on-going projects in the Basin such as the Magat River
Irrigation Project, the Chico River Irrigation Project, Stage I and the
Cagayan Integrated Agricultural Development Project as well as  those
employed in the feasibilitj study of similar irrigation projects in the
Philippines. The major standard unit costs employed in the present study

are shown in Table 8.1.

The compensation cost covers the cost for acquiring the private lands

for the project implementation. The unit rates adopted in the present
study are;

paddy field £10,000/ha

upland £8,000/ha

grassland ' £3,000/ha

- The cost for 0 & M facilities, which includes the construction cost of
office and quaxrters and procurement cost of machinery and equipment
required for operation and maintenance works, 1is assumed to be P1,000/ha

for the new schemes and P500/ha for the rehabilitation/improvement schemes.
Engineering cosﬁ, which includes cost for engineering services for

study and detail design works for the project and supervisory works of the

whole construction works, is assumed to be 8% of the sum of direct
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construction cost, compensation cost and cost for O & M facilities.

Administration cost covers the cost for Government's administration
and overhead needed for project implementation and is assumed to be 7% of
the sum of direct construction cost, cowpensation cost and cost for 0 & M

facilities.

Physical contingency is assumed to be 15% of the sum of the above item

i) to v).

All of these costs are expressed in pese currency at the price level
as of December 1985, The conversion rate among Philippine Peso, U.S.
Dollar and Japanese Yen i asguved to be: 219.0 = U.8. §1.0 = ¥200

referring to the current exchange rate in December 1985.

The project cost 1is divided into foreign and local currency
components. The foreign currency component covers 1) procurement cost for
construction and 0 & M equipment and machinery, ii) materials to be

imported, iii) expense and fees of censultants, etc.

In case s multipurpose dam is involved in the candidate scheme, some
costs to be borne by the irrigation project is allocated by the separable

costs-remaining benefit method (Ref. IR-321),.
8.2 Estimate of Project Cost

The project costs for each of the candldate schemes were estimated in
both cases of the cropping pattern-A and -B on the basis of the above-
mentioned conditions and assumptions. The project costs for each scheme Is

shown in Table 8.2 snd 8.,3.

.The summaries of cost allocation of the miltipurpose dams which would
jointly be used as water source of irrigation schemes are given in

Table 8.4 to 8.13.
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8.3 Operation, Maintenance and Replacement Costs

In addition to the initial investment cost estimated precedently,
operation, maintenance and replaceemnt costs (OMR% Cost) are needed to
maintain the function of the facilities properly over the anticipated

project life,

The annual operation and maintenance costs (0 & M Cost) comprise the
salaries of the personnel concerned, the materials and labor costs for
repalr and maintenance of facilities and equipment, and the running cost of
project facilities. Annual O & M costs of the irrigation systen except for
running cost for pumps is assumed to be ®400/ha. Running cost for the
pumps is estimated on monthly basis based on average diversion water
requirement and electric charge of #2.11/kWh, which is the actual unit rate
of CAGELCO as of November 1985 applied for the Solana-Tuguegarao IS. The O

& M costs for each of irrigation systems are summarized in Table 8.14,

Some of the project facilities such as mechanical and electrical works
should be replaced at a certain interval within the anticipated project
life because of their shorter durable year, The replacement cost required

for each irrigation system is shown in Table 8.15.

The annual OMR costs for the dam is assumed to be 1.0% of its economic

cost and is presented in Table 8,16,
8.4 Estimate of Economic Cost

-The project cost estimated in previous section is converted into the
economic cost by multiplying the standard conversion factor of 0.82 by the
local currency component of the project cost except for the compensation
cost. Production toregone is applied in stead of this compensation cost in

general,

Thus estimated economic cost for each candidate scheme is shown in
Table 8.17.
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IX CALGULATTON BASIS OF IRRIGATION WATER REQUIREMENT -

9.1 Genersal

In estimating irrigation water requirement, the factors considered are
i) crop evapotramspiration; 1i) percolation; 1il) land soaking and land
preparation reguirements; 1iv) effective rainfall; and v) irrigation losses

conslting of application, operation and conveyance losses.

Due to insufficiency of field measurements for evapotranspiration,
percolation rate, effective rainfall, ete., an empirical method 1s adopted
for estimating irrigation water requirement with many simplified

assumptions.
9.2 Calculation Method and Procedure

Calculation methodology and procedure employed in the present study

are summarized below,

Paddy
CWR -~ ET + P - (1)
FWR = FC + LS + LP --- (2)
DWR = (FWR - RE}/IE - (3)
where, CWR ; Crop water requifement
ET : Crop Evapotranspiration
P : Deep percolation
FWR : Field water requirement
LS : Land soaking requirement
LP : Land preparatibn requirement
DWR : Diversion irrigation water requirement
RE . Effective rainfall
IE : Irrigation efficiency
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Diversified Crons

In case of diversified crops, deep percolation and land soaking
requirement are not considered to estimate irrigation water requirement,

Therefore, above equatibns (1) and (2) are modified as follows:

CWR = ET ' --- (1)
FWR = CWR + LP wee (2)!

9.3 Crop Evapotranspiration

Crop evapotranspiration (ET), consumptive use of crops, varies
seasonally correlating with the growing stages of the crops and climatic
factors. Owing to the difficulty in obtaining accurate field measurements
despite labofious, time-consuming and costly works, ET is commonly
caleculated by prediction methods especially in project planning stage.
Since no suffiéient field measurements of ET are available in the Basin, ET

is calculated by using the following equation.

ET = Ke . ETo ' cee (&)
where, Kec¢ ; crop coefficient

ETo ; reference crop evapotranspiration (mm)

For estimating reference crop evapotranspiration {(ETo) which covers
the éffect of meteoroleogical factors, the Food And Agricultural
Organization of The United Nations (FAO) recommends the Blaney-Criddle,
Radiétion, modified Penman and Pan Evaporation methods and recognizes that
the modified Penman method is the best, followed by the Pan Evaporatiom
method in respect of accuracy (Ref. IR-319). .On the other hand, the
modified Penmaﬁ or Pan Evaporation method is prevailingly employed for

project planning in the Philippines.

Pan evaporation data have been accumulated for five (5) years or more
at nine (9)'meteorologiéal stations in the Basin, while meteorological data
nécessary for estimating ETo by the modified Penman method are only
available'at Tuguegarao meteorological observatory in the same, Therefore,

the Pan Evaporation method is employed in the present study. ETo by using
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the Pan Evaporation method is estimated by following equation.

ETo = Kp . Ep -e- (5)
where, Kp ; pan coefficient

Fp ; pan evaporation (mm)

Pan coefficient is determined to be 1,0 for paddy and 0.85 for
diversified crops in complliance with NIA's recommendation. FPan evaporation

used in the present study is shown in Table 9.1.

The crop coefficient (Kec), which covers the effect of crop
characteristics, presents the relationshlp between ETo and ET. Values of
Ke vary with the crop, its growth stage, growing season and the prevailing
weather conditions. The Kc employed in ‘the present study is given in
Fig. 9.1. The Ke for paddy is the one drawn by the International Rice
Research Institute (IRRI)} as a generalized growth stage vrelationship
between ET and Ep (Ref. IR-310). As for the Kecs for the diversified crops
are those recommended by FAO (Ref. IR-319).

9.4 Percolation

Percolation which is defined as the gquantity of water lost due to
downward flow through a depth of seil, is greatly affected by soil texture,
groundwater depth and drainability of the area.

Measurements on percolation rate were conducted in the MRMP area (Ref.
IR-210 & 220) and in the Matuno River Devélopment Project area (Ref, IR-201
& 202). On the other hand, similar standard percolation rates for each
soil texture are recommended in Design Guides (Ref. 1IR-313), Manual on
Canals and Canal Structures (Ref, iR—Blﬁ) and The Philippine Recommends for
Irrigation Water Maﬁagement (Ref. IR-311}). In due consideration ﬁbove
measurements and standard percolation rate, the percolation rate for the

present study is assumed as follows.
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Soil Type Percolation Rate (mm/day)

1) Clay - silty clay
1i) Clay loam - Loam 2.0
1ii) Sandy clay loan
- iv) Sandy loam 5.0

9.5 Land Soaking Requirement

Land soaking requirement is defined as the quantity of water, fed by
either irrigation or rainfall, required to soak or saturate the land to
soften it prior to the initial breaking down of the soil by using the plow

or other mechanical means {Ref. IR-311).

In the Philippines, land soaking requirement is recommended to

caleulate by using the following formula (Ref. IR-311, 313 and 316).

LS EMXDIZ R (6)

100
where, Ls : Land soaking requirement (mm)
Sc  : ‘Soil saturation capacity (%)
Me : Moisture content (%)

Vet season paddy MC = Puwp
Dry season paddy MC = (Fc¢ + Pwp)/2

Pwp : Permanent wilting point (%)
Fe : Fleld capacity (%)
Bd : Bulk density

Drz : Depth of root zone (300 mm for paddy)

General physical properties of different soil textures employed

are;
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Soil Texture Se(®)  Pwp(s)  Fo(%) -~ Bd

Sandy (8) | 38 -4 9

1.65
Sandy loam (SL) 43 6 14 1.50
Loam (L) 47 10 22 1.40
Clay loam (CL) 49 13 27 1.35
Silty clay (SC) 51 15 31 1.30
Clay (C) 53 i7 35 1.25

Source: IR-312

- Land soaking requirement for each soil texture is calculated based on

equation (6) and are eventually generalized as shoim below for the present

study.
Land Seaking RéQuirement (mm)
S0il Texture . T i
Wet season paddy Dry season paddy
Sandy - Sandy loam 168 _ 156
Loam - Clay loam ' 155 130

Silty clay - Clay 140 109

9.6 Land Preparation Water Requirement
(1) Paddy

Land preparation water requiremént for paddy field is defined as the
amount of water needed from the first plowing to the last hérrowing (Ref.
IR-311). It should be sufficient to méet evaporation and deep beréolation
losses over the 1land preparation period and pondihg water .for

transplanting, and is calculated by the following equatidﬁ.
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Lp = SP + (Ev + P) . t cee (D)

Where, ILP : Land preparation requirement.(mm)
SP i Depth of ponding for transplanting (25 mm)
Ev Evaporétion (0.7 x Ep)
P ! Percolation (mm/day)
t . Number of days for land preparation (23 days)

)] Diversified Crops

Land preparation water requirement for diversified crops is estimated

to be 50 mm with the following assumptions.

1) Diversified crop is raised on light to medium soil.
ii) At land preparation, residual moisture contents is at wilting
point.
iii1) For land preparation, soil moisture is raised to 50% of the total
available moisture (See Table 9.2},

iv) Total available moisture of each soil texture is:

Spil Texture Total Available Moisture (mm/m)

Sandy | 80
Sandy Loam 120
Loam 170

Clay Loam 190

(See Table 9.3)

v) Effective root zone of the major diversified crops to be

introduced are as follows:
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Crops Effective root zone (m)

Corn 0.9
Beans 0.6
Groundouts 0.8

vi) Land preparation water requirement are:

Corn 0.9 m x 80-190 mm/m x 0.5 = 36-86
Beans 0.6 m x 80-190 mm/m x 0.5 = 24-57
G. nuts 0.8 m x 80-190 mm/m x 0.5 = 32-76
Average 52 mm

2.7  Effective Rainfall

Effective rainfall is defined as the'ﬁortion of total rainfall.which
meets with part of 1land soaking, land preparaﬁioﬁ and_crop'water
requirements {(Ref, TIR-311}. It is COmpositely. influenced by several
factors such as rainfall intensity and distribution, permeability and water
holding capacicy of soils, amount of irrigation water supplied, irrigation
management practices, form of fileld plbt and topography of lands. Due to
complicacy of estimating reliable effective rainfall, standardized method
of estimating effective rainfall is not established in the Philippines. As
for the paddy, however, daily water balance method is broadly employed for

praject planning nowadays.
(1) Effective Rainfall for Paddy

Since neo standardized method for estimating effective rainfall is
established yet, that for present study is estimated for'eight_(S) selected
rain gauges based on .sample_ calculation by using daily water balance
methods with several assumptions. The procedure and assumptions employed

are as follows.
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1) Procedure of effective rainfall calculation

a. Sample calculation of effective rainfall.

b. Assuming correlation between actual monthly rainfall and
potential effective rainfall at various magnitudé of
rainfall,

c¢. Calculation of potential effective rainfall at selected rain

gauge stations,

ii) Sample calculation of effective rainfall
Method; daily water balance
b. Sample project; Magat River Irrigation System
c. Assumptions;
- - Net storage depth is 50 mm.

- Rainfall less than 5 mm/day is ineffective.

- Rainfall beyond the net storage depth is ineffective.

- Daily decreasing depth by evapotranspiration and
percolation is assumed to be 9 mm/day for the dry season
paddy and 7 mm/day for the dry season (Ref. IR-210).

d.  Calculation period: 22 vears (1963-1984)

ii1) Correlation between actual monthly rainfall (R)

and effective rainfall (RE)

Results of the sample calculation are illustrated in Fig. 9.2,
which shéws that he effectiveness of monthly rainfall is higher than
60% in most cases when actual rainfall is less than 200 mm in depth.
However, effectiveness tends to decrease gradually with increase in

monthly rainfall over 200 mm.

In calculating effective rainfall by the daily water balance
method, it is assumed the ideal water management is practised
throughout the paddy cultivation period. In actual operaticen,

‘however, gate operation is generally made once a 5-day, 7-day or
- sometimes 10-day, and it is hardly possible to operate the gates
quickly responding to unforeseeable rainfall without modernized water

management facilities such as telecommunication system. Actual
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effective rainfall wauld, therefore, be less than the amount
calculated by'the above daily water. balance method. Taking practical
water management into account, -corrvelation between actual -monthly
rainfall (R) and effective rainfall (RE) is conservatively established
as shown in Fig. 9.2, which is expressed by the following equation.

Actual monthly rainfall (R) Potential effective rainfall (RE)
R < 200 mm/month RE = 0.2 x R + 80 < 210
R > 200 mm/month RE = 0.2 x R + 80 < 210

iv) VPotential effective rainfall

Potential monthly effective rainfall for the selected rain gauges
is calculated for 22 years from 1963 to 1984 based on the above

equations and is shown in Table 9.4 to 9.7.
(2} Effective Rainfall for Diversified Crops

Since no standardized calculation method is established for the
diversified crops as well and the dlversified crop lands to be irrigated is
quite minor in the Basin, effective rainfall for the diversified crops for
the present study is computed by a rather simple method of USDA, $CS method
recommended by FAO (Ref. IR-320),

9.8 Irrigation Efficiency

Overall irrigation efficiency is attributed to farm application,
conveyance and operation losses, and greatly varies by soll condition,
length and size of canals, type of regulating structures, water management

practilces, etc.

For the present study, a generalized irrigation efficiency is
uniformly applied for all the 1irrigation systems/projects. - Overall
irrigation efficiency employed is 48% for the wet season paddy, 54% for the
dry season paddy and 47% for the diversified crops, breakdown of which are

as follows.
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1Ea IEc 1Eo IE

Crops e

WS DS WS DS ¥S DS WS DS

Paddy 0.7 0.8 0.8 0.8 0.85 0.85 0.48 0.54
Diversified crops 0.65 0.8 0.9 0.47
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¥ AGRICULTURAL WATER DEMANDS

10.1 General

Agricultural water demands were estimated/projected for the years
1985, 1990, 1995, 2000 and 2005 on the basis of the agricultufal

development.plan formulated in the present study.

The agricultural water demands considered are the water demands for
irrigation and livestock, As for the fresh water aquaculture, no artificial

water supply 1s expected in future as pfactised at present,
10,2 Irrigation Water Demand

The Cagayan river basin is divided into 45 subbasins for the sake of
water balance study as shown in Fig. 10.1, which is demarcated in due
consideration of major éxisting and propoesed intake sites and a.selected 14
dams., The irrigation water demands of the CiSs and CIPs are caltulaﬁed by
an agpgregate irrigation area in each of these subbasins, and those for NISs
and NIPs are calculated by irrigation area commanded by each of existing or
proposed intakes. These estimated/projected irrigation areas are shown in |
Table 10.1, which is prepared in accordance with an agricultural land use
plan and priority ranking of the candidate schemes discussed in Chapter V

of ANNEX AG.

The irrigation water demand for the year 1985 was estimated based on
the present cropping pattern presented in Fig. 10.2 and calculation
methodology aforementioned. The monthly mean irrigation water demand for

the whole Basin is shown in Table 10.2 gnd summarized below.

(m3/s)

Jan Feb Mar Apr HMay Jun Jul Aug Sep Oct HNov Dec

130 158 94 69. 139 124 156 93 48 i9 67 73

IR-68



The irrigation water demands for thé years 1990, 1995, 2000 and 2005
were projected based on assumed land use plan, future cropping pattern
illustrated in Fig. 10.3 and the calculation methodology aforementioned.
The.monthly mean irrigation water demand for the whole of the Basin is

shown in Table 10.3 to 10.6 and summarized below.

Jan Feb Mar Jun Jul Aug Sep Oct Nov Dec
1990° 220 251 202 94 173 232 287 183 109 50 63 161
1995 264 302 254 101 218 281 338 217 124 59 65 195
2000 - 281 323 278 106 235 298 360 232 133 63 67 207

2005 295 338 296 105 255 317 379 244 134 66 66 222

3
g

10.3 Water Demand for Livestock

- The water:demands for livéstock are those for cattle drink water. It
ls projected in estimating future agricultural production value that the
number of cattie increase 1inear1j from 128 % 10> heads at present teo 279 x
10% heads in the year 2005, Assuming that requivred drink water of cattle
be 80 L/day/head, the annual water demands in the whole Basin were
estimated as follows;

(Unit: 10% m3)

1985 1990 1995 2000 2005

3.74 4,84 5.94 7.04 8.15
(0.12) (0.15) (0.19) (0.22) (0.26)

Figure in parenthesis shows the demand in terms of m3/s
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Table 3.1 Summary of New Physical Area

Targetlts

o CUNIT; . ha
YEAR HATTONAL COMMUNAL TOTAL
1983 60,921 27,327 88,248
1984 81,152 28,387 109,539
1985 85,070 13,331 98,421
1986 19,392 13,676 33,068
1987 2,400 14,389 16,789
1988 14,510 11,000 25,510
1989 _ 26,800 11,000 37,800
1990 ' £3,195 11,000 74,795
1991 51,650 13,000 64,650
1992 18,800 13,500 32,300
1993 34,300 12,000 46,300
1994 11,000 12,000 23,000
1995 - 12,000 12,000
1996 - 12,0600 12,000
1997 - 10,000 10,000
1998 - 10,000 10,000
1999 - 10,000 10,000
TOTAL 469,790 234,610 706,620

Soutrce; 1R-308

Table 3.2 Summary of Rehabilitation/Restoration

Targets

L N UNIT; ha
YEAR NATLONAL COMIUNAL TOTAL

1983 19,935 23,730 43,665
1984 : 18,032 21,933 . 19,965
1985 6,647 20,811 27,453
1986 2,892 15,801 18,693
1987 14,100 13,552 . 27,652
1988 312,175 15,500 43,275
1989 " 13,805 15,500 54,1305
1990 46,575 15,500 62,075
1991 33,425 17,000 50,425
1992 15,450 17,100 32,550
1993 8,750 . 16,300 25,050
1994 8,000 16,300 24,300
1295 8,000 ' 16,300 24,300
1996 8,000 16,506 24,500
1997 8,000 15,000 . 23,000
1998 8,000 . 15,000 23,000
1999 8,000 15,000 23,000

TOTAL 285,181 286,827 572,208

Source; 1R-108
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Table 3.3 Tunding Requirement; [983-1999
* - — BNIT; P1,000
REGLON 1983 1984 1985 1986 1987 1988 1989 1990 1991
1 69,050 153,020 = 153,587 263,478 466,996 582,270 582,270 668,270 496,270
11 399,388 266,341 15,005 202,590 199,826 201,305 201,305 201,305 3,305
111 119,586 204,820 225,907 392,656 439,655 645,877 738,487 859,427 - 210,567
13 323,002 503,126 357,855 185,055 189,553 21,714 21,714 21,714 2,714
v 105,800 177,945 132,312 17,283 12,505 15,518 15,518 15,518 15,318
1 11,773 19,640 3,500 3,614 $2,123 93,602 187,672 272,332 338,322
vt 13,017 56, 500 50,702 107,995 126,385 78,555 8,602 8,602 8,602
V11 16,384 18,326 22,950 8,470 13,384 13,595 13,593 13,595 13,595
X 12,300 14,400 7,051 3,482 11,922 5,776 5,776 5,776 5,776
X 124,528 135,100 98,068 37,263 22,689 10,099 10,099 10,099 10,099
X1 177,616 - 456,945 - 266,449 259,132 347,197 5,076 5,076 5,076 5,076
xil 14,699 109,850 200,170 507,905 618,586 398,246 642,176 531,176 283,176
Nationwide 596,798 757,200 ° 785,674 443,067 421,724 374,360 374,360 295,160 349,160
TOTAL 1,993,739 2,873,813 2,319,230 2,431,889 2,932,54% 32,445,791 2,784,430 2,908,050 1,761,680
i UNIT;  PL,000
REGLON 1992 1993 1994 1995 1996 1997 1998 1999
i 10,270 10,270 10,270 10,270 10,270 10,270 10,270 10,270
11 3,305 3,305 3,305 3,305 3,305 3,305 3,305 3,305
It 266,817 323,087 229,317 10,067 10,067 10,067 10,067 10,067
1v C 21,714 21,714 21,714 21,714 21,714 21,714 21,714 21,714
y 15,518 15,518 15,518 15,518 15,518 15,518 15,518 15,518
Vi 251,242 2,622 2,622 2,622 2,622 2,622 2,622 2.622
vit 8,602 3,602 8,602 8,602 8,602 8,602 3,602 8,602
viI 13,595 13,595 13,595 13,595 13,595 13,595 13,595 13,595
X 5,776 5,176 3,776 5,776 5,776 5,776 5,776 5,176
X 10,099 10,099 10,099 16,199 10,099 10,099 10,099 10,099
I 5,076 5,076 5,076 5,076 5,076 5,076 5,076 5,076
X11 131,156 56,246 5,196 6,196 6,196 6,196 6,196 5,196
Nationwide 369,160 269,160 . 270,160 128,160 28, 160 28,160 8,160 28,160
TOTAL 1,112,330 745,050 502,250 241,000 261,000 141,000 141,000 141,000
_IR-308

Scurce;
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Table 3.4

Swnmary of the Project Works

~ " PROJECT PACKAGE T

PROJECT PACKAGE IY

PROJECT PACKAGE ITT

127 Systewms-597,664 ha

138 Systems-678,587 ha

147 Systems—746,387 ha

A. Total Areas of NIS
B. Implementation Pericd 1987-1989 1990-1992 1993-1995
C. Project Cost {Pec. 1985 P597,957,000 P1,381,646,0600 P1,475%,244,000
price level) .
b, Restoration Works One 73 NIS covering
about 365,297 ha:
Excluded are the 34
systems under NISIP Nane None
and other rehabilitation
programs .
P200,000,000
2. \Upgrading Works On 18 systems covering
about 32,257 ha which
Hone has not received any None
previous upgrading
works.,
P304,737,000
3. Procurement of Equipment rEqdiremeut Spare parts for recon—
Equipment of 127 System + spare ditioned egquipmenc
for new equipment
P44 ,492,000 P§9,259,000 P1538,933,000
4. Training Regional Staff, Systems
0 & M sraff 1nstitu-
tional development Continuous Continuous
workers, farmer leaders,
trainors.
P5%,305,000 P38,000 31,000
5. Establishment of On 548,318 ha covering On the remaining 0n the additional
Barangay action Center 117 NiS. Excliuded are 130,26% ha. 68,000 ha that would
as an interim phase of the [1 NIS that will come infe SCream
the institutional come into stream within during this period.
development program. this period and che 10
. NI5 that are presently
viable and ave already
spending an 0 & M level
funding equal to or more
that the P300/ha fundiaog
tevel recommended for
this - Package.
1,694,000 P40G3,000 P210,000
6. Development of lrei- On selected systems On other systems On other systems
gators Associatioa covering about 130,000 covering another covering another
(1a) ha. : 180,000 ha. 190,000 ha. :
Pt4,603,000 20,229,000 P21,353,000
7. Systems Level FTinancing 548,318 ha at P300/ha 678,870 ha at P3I50/ha 746,587 ha at P4D0/ha
of Recurrent O § M cost for 0 & M cost for O & M cost for O & M
Expenditures P93,485,000 P712,516,000 P181,112,000
8. Epgineering and Super- Cont inuous Continuous Continuous’ - -

viston

P117,643,000

P169,676,000

P181,112,000
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Unit Design Discharge

“Unit Design  Dischiatge

. (f/s/ha)
tlame of Scheme ——CerFhlg *--E;G“;F;ﬁg—
S — . Futtern-h o Pattern-d
L. Wew Schewmes
(1) Chico River Irrigation Project Stage II 1.66 1.68
(2) HMatuno River Development Project 1.50 1.56
(3} DPabube River Irrigation Project 1.22 1.15%
(4) Zinunduwngan Irrigation Extension Project .48 1.48
(3) Alcala Amulung West Irrigation Project 1.39 1.36
(6} Tuguegarac lrvigation Project 1.0 ©0.99
(?) - Lelutan Irripation Project 1.42 1.3%
{8} 1lagau lrripation Project G.95 0.91
{9} Cappal lirigation Praject 1.36 1.13
1. fRehabilitation Schemes
(L} Dummun River Irrigatiom System 1.86 i.90
{2} Baggao lrrigation System 1.77 1.77
{3} Sclana-Tuguegarao h.‘rig:_u.ion 3ystem .77 1.317
(4} Pinacanauan Irvigation System 1.77 1.77
(5} Tumauini Irrvigation System 1.80 1.77
Table 5.2 Unit Drainage Requirement
) _ o Unit Drainage Requirement
Havie of Scheme (f/s/ha) .
Paddy field Upland Eield
1. Chico-Halling Irrigation Preject 9.2 9.6
. . . . /1 /1
2. Matuno Wiver [rrigation Project Toa1— 2417~
3. Dabebu River Errigation Project 1€¢.7 23.5
4. Zinundangan lrrigstion Exlension Project 13.1 36.7
5. Alcala ‘Amulung Hest Ivcipation Project 9.2 3.6
6. Tyguegarao Irfigation Project 9.2 9.8
7. Lulutor frrvigatiow Project 6.4 2L.0
‘8. klagan lreigation Project 6.4 21.0
9. Cappal.-[nigution Project 10.7 23.5

I8

Ref. 18-202

IR- 79



[P —

[ATARA

h&ﬁ>mua *4 wEnpuslIBUTd ) hmmrm
Lapauzn -y owasSendng . 00z *1
dung -3 usfelw) EPT'E
A3hBa0 *§ veuwieg ¥ poied . zIg‘1
L37AR39 *f uniung 0L0'2
. DEEL 69
dung A uefedwy ooK*Y
dung ‘¥ uedery ©o00TtE
duing +y uekuse) 0sE'z
dung ‘¥ omaedandng oo% 1
dung " oy uefele) 059
£374R29 ¥ uelunpunuyz 0521
£31ARI9 *d4 ngnqeg 00G'1
£azavas *¥ ounjey 084°t1
LaTarz) W 097D o0z Ie
Wa35AS a5inoy A91Un , 18301
uoT3edraal .

AV AR 18301
186°E - Euumhw:GOﬁuﬂwﬁuuw Juineeng (<)
00zZ°t - wd3efs voTIRBTaal uenvueaRuTd  (Y)
£hi'e - wI3sks UOTIEITIIL oeiwBanBni-eusres  (f)
2181 - " ma3sfg uoTieStirr owdfex (7)
0{0°z - w3548 aoﬁuMMﬁuuH.uupﬂm unuang nﬂu
aWIUIG unoﬁa>ommam\ﬂomumuﬁaﬁamsmm 'z

RLTRRE D6LYES ., IT®307]
- A 399foag uorIEdrasy Teddey  (6)
0% asl'e yoafoag vopaeStaaT uedstr  (g)
- 0S6°2 392034 uctaeSTAIT weInAT (1)
- ookl sosfoxg uwopredTaxy owisfendnl  (9)
- 05t'9 ‘qosfoxg uoriEdpaay 3gepm funTnuy eTeOTV  (6)
061 00s*g 108foag vorsuaaxry :oﬁummﬂuuﬂ usdunpunutz ()
- 000°T1 . aoefoag :oﬂuﬂMﬁan I3aTd ngqngeq (¢}
0£2'6 oshE J9afozg juswdoyasaq XaaTy qunimy (T)
001°% GOTU6T 11 effmyg ‘goefoxg uoTavTEIT Brrymy 09Ty (1)
awayag uotiedpiiy mey 1

R waxy AW3YIG JO DUTN
uopgwdyaxy man
Sutasrxg .

{ 32N

Yey) voay 3109i01g

JuswdoTaad] UCTIEZTAIT J10J SIAWBYDS 231BPIPUE)

T-9 219BL

IR- 80



EG*1IE £2°8 e’ - BN EZ' 42 EL7PE [ S il 8’ ER-24 PTGy E*LE EIISEE
84°6z  §pi0l  &T 481 1p'o]  ZpEE  E8'FE - bE'Zl 1§ PR'EZ  41Tdb P5'eE P41
&1ty 20711 a7 $0°01 I 281 PE'ZS Bi FS £7eGT 7é- 4722 v6 Pl £2°0E £841
[T 14 s0°'8 P 456 ZZ ez bGos L 1 RE'E] 28’ LE782 S4THY L1 341
£ 0w hr- s B2 g1o1t £§°€E2 LETVS 15118 s A+ - LETET 74 ¥a"8E 1841
ZZTIE 1°8 SL” BS&'E1 SL°GE Zrrel v 8% T g 14° 28°0z BZ LY PRTLE 0841
Iy ' EE £E°8 5T GTEl £ 1262 -R 2 P gl -7 $8°'€E £°vp gi'ee SL&T
£E° QL 18°8 ez 528 P6°81 4T%E [ 5=t 22EY A B5TEL [ Al E14E B4l
BL4E -] ag” ?'e 48 v ZZ vZEb &Z°SI - 46'E2 74 5Y |0°c€E LLa5T
P8 5E Sa&°L 2" itp! g LI bl £0°0E 8821 I 1$°1Z 5Ll gl°5e PL4T
£L4°8% 15701 S’ g°al PérEZ 48PS s 0p SRET &5°" iz 41°4b F64E 641
- PE°F 2" 1~ f0'sg LT AN =] gt o 24w 5d* vl rz f4° b 1°4E pigt
[ 4] GE"S T’ | T8 PLTEZ 2'ey 28748 [4-2 &4 " 46'2Z vEZ'Fl ap°le ELst
kg zE vB8'4 48° &1l ar°'s92 ge8d 28 LE £5'€1 33° Es°12 sl bk Pe 8T 2dét
et sl 4% eZ" ea g Er-a 24 B4 ES 20" IF fol k& SbE2 8L 0F £7'8E lest
L1112 RLTe A [LAR R 8% 28 Be' 1€ 70 By 24t »a° 2E' @i FH"FF €8 043
BLEE £5°8 bE" Eb"é 8é°Cb Létpl 4E ¥0°GQt e L&ET Caaras 6 6E &541
G4 Ir g&t 1t 2L f4-RS B4 g1 igrsz £27PE EP G 9 LB EZ 8%k BE'EE grsat
LEab LE' S ga’ 4 A 199t IE LS P& L2 LA e P82 PLTeP C&° LE LP4
4G5t FA=s I srtél g1Z2 £6°82 g1 0y PEL 8 gg* 12 g2 v g 8L PFSL
748 gk’ s ap 573 1£°88  18°B1 C 99'Ey  EC'HI  bs' PeTEZ  &L°EY  dL°0E 741
20782 4E°% T B8R0} P61 2'I1E 4% 4E &8t ECH ts12 gs'0b 82'2c b7l
P 10°21 ba- Z4°8 I3 08-14 [reez BA'EL [ 46 LT ET FAN Y 19 BE EFé1
2349 i _4J0 438 ang ane ity A -5 st g35 N
SAEH P LMD
g-ua93ied suiddoa)n
. . — e
Pt AT P4 &89 B8 L GLT"LT 25°5% SLeRR S¥TER bk GL by 244 52 'gL Elalel- ke late)
1922 Zite 8itt 80T SL B LA 1Y T TG e C ik 7y P14 250t v8&7 —
L4 v8'8 oL b speL LeTIE 9758 61718 sTge  LL°b FYATTANN P XTI The 11 o041 o
S°5L 9 B ¥ LE4 eRCEL 447149 LB GH i1°9% 1= LARe4] b4 44 |$ -5 ZH&T
3798 £9° 8Ly L34 LEat v7 55 LE'RT bR 214 8Ly 818 j22 0N 18461 i
75 ‘BZ 2y Bh 4278 L4 =1 b A 84785 b0 G9°t 2Z°ip 8918 FA=RN] 4 RGT 2
-BROL P "Ly re B ¥ =1 | §: T4 61718 LR PR 4 G4k T b - &L61 Lo
B LT 9" gy prTL 29°Z1 T1hL [0S 4 [: RN 10 [=hag =14 =110 4 AT BL&T
&5 5L £9° 61701 b9 viCZT 19768 mar 2 ] Rk 1Ly 13 -Aa-t4 [T ALeT
1regs b BLt 2320 ] YRZE 1b 5y g hE Fetbe b o] FLT - P2 A PLLT
b 4 6278 BTt pLB 4&°83 [ == FA=2=1 1479 Ay FAS R ] R et FA=Ra el 54461
18-gEk 5 BL "t L 68T LT Li= RN 458 L7208 bl PR b Gb e 0p bial
TLIE £9° 8Lt P - g 8y BFLr L¥ I 1R 9y {5°b¥ a9 b Sy-eBt Last
8z ye B8I17¢ £5°8T yarsl SL4°0T 49 76T §FTR &9 ‘58 a2 4 | 7984 4 4 14 bL AT TLHT
(0T £9” anr viL 5&°aL 41°RZ SEEURE L1170k Vit 129 91 4% &5 6T 16T
£6°12 o BL Y 6% L L9°9T F4 A LTtbl SE P b4 IR e Sl qree 04&T
bLrop P -t~ bRcdL LLT9L [~ =ht BSTEE 15°ipr LA PELY LA ~1 4 ARl &F4T
EB L8 vyl $5°21 1oL gL ot [ g% - 85782 LTy -T- 38 LTy LSt . PLTED 89&1
eI fe* BE 4 L8 (49 == L3z P IR iy 2 bt 9P IZ RV &YBL L9531
PLOE 57 =0 ] &L™E £57LT P108 ¥ "RL 57 82 I £9" T bRzt THAS 467
gLtse £9° £9°8 2 e #8308 z sLT6L . BLU08  wLCE L£°9F  £2opP 0 L°ET 2961
$6°8%  £9° 8Ly 8L ESUEY 2p'EL 99teR 68Ty 8Lt 6Z°Ch GRTEE  B6R 76t
26761 e3P 93°2 2zl BTBL TERL HY LT I AF3 4 58°F 9o bt FRTaR toet
33Q nON 126 <38 Brw e - NAC AL ddd HYW 834 Nl i
/8K LINN :
~y-uisijeag surddoa)
{30af0ag woT2e8TIaT BTTBR-02TYUD)
Juswwainbay as3EM WOISIAATI 79 I1QEL’




e

8£a1 M 2e'Z £8'2 [~ 3Ly [A-3rA 4E°E} SE° 1 PE D1 LGET F3-2R3 BQYA AN
1§11 88°% ZP" s bRTE i97a L6 £5°2) . éptli LN el BETG! 18°E1 - bB4E
L8°E1  ¥8'¥ Z9 1 28’2 vZI11 22’1 el'Bi EZ'SD 270 2 91 zesi- Ev'Ed €841
8221 - Zp'E =7 10 9903 1702l A T S48 - 2°6l etEl a4t
¥5re1 ze 2907 b8 01 a1l 1'8 6'6 8L £0°41  E&'ZL . ZE'EN 1841
g0 21 (4 FA S £°2 82701 LAY [A T2 8511 EE"1 4 ) 8E'ET ve bl pest
1127 ze A 92 8161 Bo 1t -1 s dt 881 LE°Gt Z sl 221 5241
P5 CIT. 28" FA Lk ?1°8 Sé'2s 2zt e el gty giret &2°B1 PS el B4l
P EY T8 148 © 8z SE‘8- $°01- FOR 3 S - b0 €461 EL°EL 21'a1 -]
bE* 1 28°1 - P52 (GE'8 0 ¥! XA Pt é e2 LA 46T ED LA -4 $L417
I 293 GBBTE bITRT Le%B1 gEAT b9ED L EL1 S IR A B 5241
1+'8 ze” -Z9 T e petzt pE'ST B2 191 BN EARAS TATRS 9901 past
et ze” A R $4" 2 48°p 2841 w80l 8'el 49 E5l Zoet FE LT €261
Pi'el ze” ‘#8°g e PE'L -1etot -AFa fe~it FET CAR R ] 48701 48 ¢ 2243
8°a 28" EA R z9°2C EBT i1 BT L PRt &4 CRAT bpr2l st £0°01 1241
g2°4 25" Z9t i - gy S8 €l €44 Pl EAZR S0'ei - b8 0441
£°g 4L 1 EAREA € EGTET 28791 2041 BT AR 166 By"b3 b ET &951
124°€1 Gl v i9'g ea8°g Z8 s SE 07 ?¢'8 z'el gL é8°ei F1'eT Shiot gysl
8BS 2e’ 9} 492 8k 8 ol gE {1 St et pE 91 PrET qhd 442
Ll L fA-N 1104 20" b £4'8 Eb’'SI P51 8 it ar’t FAR 44721 g9°s1 PRéT
£8'01  1p'E 2E"7 b2’z PE'E] &4 Ze* 1t wptEl RE'Y 1861 SSCEl ER'S Srst
L e’ 2%t 1 byie LA 1 S€701 prol R 11 48" 1 [2-M 4] = R Frtel byst
B8 Z 4 A 4 AN} e 858'¢ £8°4 2i'8e Gpt LA 66T &6 e £941
530 OON 120 438 any ane mMAe At e il 834 TR
S/6-H 1 Lirn : o
. ) SWBIUT FUOqUWOAERY
[ArT g7 zz* B A 16" LA 121 o1 Gl BZ*1 8ot SOYHIAY
b2 A 58 ° =2 o4 vE" zar " 811 [-1a 0t aptr T2 ¥4t
(3081 HE =k CEE" i1y 851 TLY at’t £6'7 - A B EATH
e1*1 -1 e A B’ g6&" 614 00 ve bt [ 1A La&T
a8zt s a1 =+ -2 age-* 98" =10 LA zET T TH41
£3°17 g0 S e Lb* T a6t L9 11-N T PRTY DGEaE
LA i GI* T LEN Pt T P= [ 71 Tkl [ &6/&T
1 £0° =X S sz’ £t <zt vitr T Bt ST 58T =742
&zt jaie et -4 -1 t LA ti st £l Sh* T Lest
LY 81* I~ L1 LT ot 1079 21" FE Tt TR k2L
£4° Qo et - vt ey LA A 458 Byt 2"t [ G461
aL” 0" Q- Pz 121 b1 L&” 4 LGt Te" i 1 redl
&z’ o0 g1 jto LA e o R4 FAN bRE &t IRty L4617
££°1 folelg 88" & &9 S&° L*3 1 Loy =101 &Lt Thol
8- g0 a1 oo an-y " £eTs £ =R § gty G& I¥2-11
oy o i’ kb Tt T 01 1T Bicy (2} - De sl
8L° L1 < az- =Ty eaTT 1201 L dbt 2e't P 67813
i AR ~hi FAN & 84&° &L Lot 13-28 1 iy A IRl B4t
£6° 0 8T s 6" Z0°1 207 z1e 86°1 (AN Lt LIGT
£Z° Lo ik = [4-N ge"T Pl a4 AN LA 1T T 94T
TotT zet 18- gt 127 16 go-t £ L'l : A iy L9417
L L0 ST Q" L&" Bb* B4 " g1 A8} o6 ar‘t LR
vLt e S ez ze* £6° LL* L2 I=°r - BZt 941
32q AUN 120 EEj 5 ane [Linla Hdo s g5 NYO

S/e.W silnA

(v-uie3ieg Surddoap

“109foxg woTIBSTINT ABATY QUIIEBY)
juswaarnbsy x91wM uorsisalrg

£°9 21981

a¥pIu] WEIWBUER

IR~ §2



AR S g2 i e S5t 21'21 . pPr1} PE“ b S 4 e SE' L L0 P ¢t : 39943
eb'p i pece 5401 524 PO [0 T AR TR'G1 [ pE51
BS v AN -9 4 89l £°¢1 8941 iy’ PE°8 87 &l g2 11 ER4L
55'E jor:a X8 ot B S ei'pt A vty B¥ G g1 2541
e 1 85°E 8.'zZ1 ety 8G" I 0 2g'n vb'Et a4 L5
4 1 aitp 83°z pitol Ba' 1< pI’ gy g2'el EQ b -
ane 21 8¢S &4°%% AR B0 £y’ 1674 RE S ZE'ZE CEEA
ar'E gl £5°% 120! 21 lerg! s’ 1'5 g’z sa'el gli
8s°2 &2’ Syt Yy G501 AN 6Tt [N ZZ'e CoELTR! B4 L4861
FLE A 5i7E 5301 - &2t gz’ 5 Py el E0 bl Fial
EqE zr Cotes PRl Gl sE'gl 4 R 2] 41'el P85 Geal
Zng z{° AL L0TRY Fa-aa i 40721 B854 s2° FE'8 P AR~ 2zl past
25 E z1’ Entg Sr'e ce'el bP2i 48" b [ EZ'¢ 25t parRL fLe)
L0 4 CATA 245 - 2T 4 596 é'81 LN T ¥z FE"89 FAsRR =} gg-4 2431
§8°Z 2r FrCE 8 ey CEETL 8¢l 1y zZb' 204 g9 11 a%'5 12410
53z z1’ 'y B2 i gz et & 21 1203 ZE’ e EL'SH sl BLEL
¥I'E @i A1 B8Z'9I1 pRl 60751 B2t A L3 L0°ST 20'€El el
ol &1 L' R84 5% 2 @4t 20" e L A5°61 OB grel
El'E A T4°E il BE' Q1 £0°€Ed 2 Te” kb8 ¢4 €1 @14 2r4L
£d [ (A RLFA 2019 247 p ¢HTE bbtt (e a ¢ 6EET FEar4 ﬂwo_
i any 1£° 2 L0 el G4 bI'ET t0's &2’ 8s5°2 60wl 8Ly G7al
A [ A e ¥ite 82t &4 [ L] o 9 e ¥ LA el
oA s i8'E Zit [0 4 €' e'd £Z 0! “E'G 1% fg*'s [2 N 3 EB'Z1 g¥al

el A AP o Bl o 7 P A o e 7 e 2 . Pt ok A P s e A AR 7T W PR A A R T At e At &y am i e o a6 ool o Y L T o e A e R T gt e e

UWG . ﬂbz HUO amm .qu an Zjﬂ .rga mni miE mmu Ziﬁ
/0 M LATHD ’ .

2¥EeIU] Fuoquoieg

e i ————— e o o e e 4 i o P B e Y A P Bk A B At A A A b B A e i
sut 2L’ T £p riti 11 aE° T 5P gg’ ' gt vo° ! ERL-EET
Pl 4 o 1IN £P" €0'1¢ [N o2ery L’ ' o' F4:0N 221 tEal
I1-R | - Tar £e’ &2 1 (= 8! ES" o’ B8* ar- 1 [ £341
2z 1 ol 0’ e 1a*1 ot €' P i3 k" B8b' 1 gzt 2241
et [ 10° tE - P -2 sE* o +e’ £Z1 zZz° I 18241
$z1 22" N 48" 121 $&° b0 £k’ EQ" p" e Z8" 1 . 0848
£z &7 e 36" LFAR H EAIA N Zn' i 'l ?1°1 &241
L0 1 £ 1 bz’ L4t 8171 27T g U [T z'1 e BL&!
Ep* T 8z £n” 2y &4 - 8Tk CEE LN B PE' T 28" 4241
=3 It Do At o 447 gzt a1t 2L’ zo’ -1 LETL ea’ P4
-4 gz 10° 1S P4 R LETT g1 L1 gt F gz ! 1 6241
Z38" - io* 2k 253 r* 1 et 5! £a’ 8- LB ?6" a4l
grt #e” SN gk I 451, &1t kLN sh’ 4% gZ'1 Ze" §81
B zZe" PO Fat F4-0 14" 8L 1 it EQ’ B* AR gy’ 24610
Az ez o’ EE" gE*1 fa BG' 1 A aa’ ¢ 1 14* 1251
A 2° 16" 8L " ge*1 N AN a1t E1a [N =20 Shy A 0aél
8° se’ e0* =54 bor o 8618 [T bt b0’ PLt v 1 £Z'1 CETAY
Egr-l o Ze Sb° &9 g4" 84" Lpt 1] €4 At cET FRET
£5° 3 &2 ig* ZE” o1 84" £2°1 (1 zn* =M ZE*1 Fa FA XS]
2 rZ* £0" 2L 0" 1 irt i Bzt Zr* £0° bl fL1 AN FF4L
N S =250 £0° B 2871 487 P21 "8y’ £o” bl EE* Y I a¥ai
e I me ke’ 124 4" BT [4-N 0’ Y l R PiHL
140 b io” B5E*° 8 48" s’ 13 0" 8dr. 86" et 541
234 SO il 235 any Rl rne Akt EE L e EEER raf

SrEwl LLING
. IMEIUT UBIUWBUBRY

.  nmlnpmuumm gurddoay *1dsloxg aoﬂummﬂnuw 13ATY QURIBRY .
: jusmeaInbay 193BM UOISIIAIQ $7¢ 3Tqel

IR~ 83



35" o2 - 2z 9 HE e’ 9g”’ go- £’ . E4° 5" ELENERU]
25" g vo° sp* EEN e &5 Ve £0° [+ & e LTS
& 2z t0* £ gL 7L zZ0't LE" &0 eL” 44" $E" £8461
737 . z° b tEA 2k EZ*T [ Fa 8g’ £0° 84" 20k ket - EBS1
24" 41 0" A b [} £5° To* T Be" pOt 0 2et 1341
15" |1 o zg" piot 2% 1 8E" a0" 48" 2&" a9 : 6351
[3- 0 1z (3 g1 g - iz* P vE! ?0" b 1 £g* 7]
487 S & ro” 41" e g0t Py Fe" it 8* -1 e’ 8441
1677 &1 &0t zr B8e P& [ A} se” 15t AN 1 R4 3]
Sp 7Lt pot - zz’ 4 8° 7 bE" ?0° 95" Fde [ Pesl
L - vo* o 4 - mLr g4 2E! 1 Y8 o s” R8T
FET £ vh* XA 2’ 16° L COdE! i B i b9 tLEL
-0 51 vg” e 1N 9" Ep- Iy K4 £¢ za0"1 -7 Bedl
ba 61" 20" N T 427 ?LT 2 15 vt &4" 1€ zL81t
EE* & vo* Fay fE” e g N a1 2 g* ve" 1241
g 81" to” 2z’ b 15° 9" 15" 50 g5’ 18 Pt \ES 3
BE " ey LN P 30 [ 8" 2N e AN vo 2L apal
P 2z co* 1z g2 9" sb Eb* £0° 24" Fa' Py gyl
ge° 1z t0° vz %’ it agr Sb" 50’ zer =N 4G¢ £951
L AN DN L 2Bt -3 15" ve' 40" [ZN 1o M $5ai
fi z° PO’ A 59 £" 9" IEN N 8- IR g IS
4 S0 v0* At F3- N B 58 sE”’ I 1% Pe ge [ TH
b e [N 12 LA sg” F4-N 4E° P 1 13- €2 EPS1

et 2 o o i 7 A k) A e o T O o S o e iy

Q3¢ o 120 435 snd ng e A ot A EEE] et
SAELH LLIFN

m.;cnwuumm Furddox)

R L P A g T i TR B T LT T T T e 7 i T e T R Y 00 i o ) S S o B e o
s . 9 g1 1z sp ge 53" R vl 405 rs 99 30N
e R zt Tree g o £p g7 g0° zer 25 & pEs1
va- o e fzr . E9r gi1 s 8" 51 PR 28" Eb £351
&3 v z1 a1 28" AN z9- Ik zy 61" 1 &8 2 7241
e bo zr a1 Ch zg! e 6 nE gt 291 (T2 551
25 b0* zi gz 75 a5 1271 =y g1 Lot 58 4% 0841
58 v 21 a1 sg" £z" b a5 - giel B ?8* s 1
T v z1 g1 ez zui 2001 s ar zz't ! 29" Sie1
- o’ £ atr 5% " 501 A Fan g7 [F°% -1 LEST
£v* v0 21t s1° gE* cg” oy a5 zte Bo* 1 g4 in PLé1
cp- 2 zi- zz get 4 o ot &1 1901 vh* Gzl
- Ll 21 -3 dg” e e LE' bAN+ £5° L8 rLsl
5 by zi rz- g¢- .p2r 4 8t- £ 1 zer Sist
ge v gz vz z7 3 F3 w0" B3l 28" g8 zosl
Zp iy zi ar- 4z gz zet 81 ap* oy x test
v w0 z1- 4t ge- 5 i i F0t 8e se* BLst
13- PO’ . PA z* &2 A - w1t &4 " zZott £ &Fd]
ge 59 91- e gz- e £5 zi g1l STy 8- LM
zst 0- zte &1 av- £ 94 t FAR g3 £9° £Fs1
e vo° z1 BZ* ze" 2 Se* a9 £t- 4101 &4 3 $o41
g7- b zi 12 #g° v tp 4 © 83 zz*s 2g' 7 3° 8761
Br° £0 zrr 21 ey to 8L i 9y ey g £ pos 1
Ap- 0" z1 41 at ag- v 98" s 11 ER s grat
P o 120 23% e ne nopP Al e e 434 b

BrE vl PLIMD

v—-uia33e3 durddoa)

(399foxg worie8T1xil 12ATY DQNGEQ)
JusmaiXTNbay A3jeM UOTSIdAT(Q C*'9 ¥7qBL

IR~ 84



1 e o A 3 B B 1 o S

¥ 1 -0 ok [e* el L9 41 B2’ 29 -2 = -1 &t FdwNIny
7L (-0 o 19t 15° 21 Y LT’ et EE"1 ZETE p0'Z r26 1
L PG oY E%°" av- 1l &'t kd - £3° 40° Pz SE'C 8571 £351
F1- R 4 -2 zn’ a° . sp' i FE AN FA- | 7Pt vG" L2 4 1oz 861
iz - " dim® 22710 §&° e T 29 ant ZE 1 182 -7 1541
Il -1 za g9 22" b2t PR syt g0 |50t - L 0241
PG 1 eyt z20- g7 L2 %z 1 -4 L 29 gE’ ! 82 2 1°Z &8441
4571 557 on” -2 s L-1-R A S g4’ 2¢ £z 1 ThE 202 BLAl
vig EL-A &0 e 4871 - el t 84 &40° 124 Ev'Z gLt LL&1
K e’ zZa* ¥ 2t =3} 27" ¢ &0 pt1 veZ AN PLAT
AN iv 5T -T-% &0t 421 eI A La’ £°1 PR-2 T Géal
211 S8 z0" gy’ gt 58°2 7Rz ge- [~} Bt 1872 [-F- 2 PLST
221 FE za- 787 8&8° pect 85I Ao an* Bzl ?p°Z &80T £éat
Q=1 kA= &0 11 £zt YA A4 &9 Fo° 211 'z 291 L4515
Zi°1 o 20" £5° £°'2 e F-TA 4 &§0° -2 P A £8°1 TLsT
iz'1 13- 0 4 't £E£°< 3= Qe g0" [ £5°2 £t 04T
A i3 0" v e T PL” [ e 80" E1oRd &5'2 ptZ AFst
£Z°2 2% 20" =1 ey’ ez g0'2 L4 20" A -4 221 2241
o401 g%’ za- A~ EA B gt sk -V €0 52t 182 g0t e fA2-21
o A Pe" N’ 2" o -1 2372 fou g 21 A9'Z {v'z F4T
2571 z58" gn- e T z9°1 &7 1 PP b0 (ol g8y 121 RPsl
ol | -0 Z0° - g0l Bl1'E LT g 0" 701 Fr e ph"Z FR4T
B&" L9 AT ¥ Ll A g8 15 2 °3 40° ¢E £1'2 gn'e EFAT
239 M 130 23% [ial ane AL Lo Mt e g3F S
SrELH LLIMA
g-uxa3lzed Zurddoi)
Gl 1" Lo g LI 1 £4° 1 2Ll &' 1 vz [of- e Fione Gé"1 29N 3N
25 1% »Q° z b i 241 811 gr* 1 s arte b2 s0'% P41
OO da’ bIt - L1711 241 PEE £S° 2 [T 22 -4 £¢°17 EZ4L
SN v’ v ot 24t DR T2 1 g1 T s3'Z ¥0'Z 25410
Far 1 DN £ 13-0 701 S8 c't 2271 9z F4-a £s'g ad" i i5s1
L5 D vz kb’ et H > ZE'Z =2 ig” £z si°% P41 024t
-1 ta- e E4- 81'2 A [ A ER &82° Late z'Z gi'c SL&T
- ez [P &E" i’ i5"1 £&° T Let ez -2 4 - SL0'Z 8413
s 1 -1 0 -~ As” -1 b4 ] 1+ 40°2 2z abk'T =1 ze’1 LE&T
&3 1 bt -2 b - 20ant Lact 281 AT 3z ¥ 2 v T [T A PFLET
cz* e z* e&" " 551 > 21 o o'z FHT B8'1 CBL4aT
ere 0" |2 &5 ?0° 3 ziT e el 1 zz" 232 Ettz z bLgl
PAr R b0 - & g’ Zg1 71 [ &2 1 §-2-4 o4 Pt 22481
2277 H g3" 1 1 =lon iz Gt 1 ez rZ Ir'Z zirt A3
b S ra- T b =3I Zp* 1 S0 202 £t =t T v o £8° 1 | P4-%1
2z 1 bo" L - g5’ -3oRE4 |~ EF L oA 2373 -3 LFAR AL&T
¥ 1 - - &e* [~ <8* 41 zi'2 LET I3 -4 P4 £0°2 4741
£90'¢ 5" g2 58 e zz* it 1z EZ* FRZ 13-4 146°1 B¥ar
2401 20" vE* p* zs’ &1 s11 1z 2t 2502 bz 50°Z 2941
pE T Q- vz avr- o1 4-D ¢ £5°1 g8 1 g1 SbZ e ez wwud.
Bt &0 [ o g1 A0 T =3 [ o m:m..m 5z 8" m“vmﬂ
CEA 0’ vZ* 4LE° ®8* o4 br’ a1tz =¥ ot 4 222 00T - 44
401 p3- 57" a7’ Ior | S22 F0°1 212 m._w,. w2 B2z &0tz 2941
asg flxl] 120 433 a9 anr MO AWl p=r=i-) Ay 24 Pl
S/ LMD

IR~ 85

y-u1213®8g suiddoin

(30ef0x1g uotsuelxy uor3lEdrii] uedunpunurz)

jusmaatnbay 133BM UCTSIBAT(Q 9 g9 27QeI



8l°'S gk bl Fa°T Byt toon by e 14T £L° L1 v e el et
LLE 871 T Le°g &7 | 1~ L1a FL'S &9 °B vE3 e 867
£679 SO°Z o 981 ze'9 ZZ°5 e g ¥b°5 58 B9 ¥ €8st
83"t &zl ez 91 F&TL &8 89 L &0 LLR 89 (=94
&L4°9 £T°1 £ paci % 894 rttr [ RN LE°B 999 1841
C4" b &2°7 on” ot 15°% 67T £Lé 9Lt £404L rH P DALY
2678 Zerl P iz 5L | e 89 G886 t1°8 bt e Genl
o Bt . Bgt e ib°T Sz e 88"V TatL a4 &8 LT B/&T
b kbl £5" £ FO 0 =] b Bz 9 [ v g S LLG}
WELTR FAANt [t TeE Tty £re =Y 4 e~ &9°8 B0 AFY-H
2T rA 4 95T gL 894 #9°5 g 478 iR 14
he R tri-l ez FA ¢ [~ £L°B 9%'a 468 t?°8 £L°9 i
98 7077 - eZ g°Z [0 &L L P ba 22 < pore RL6T
PZ9 ?71 a8* ba"1 7eTE [N Z's I ] [xbig e cial
YT 071 P BT 887 ¢L LE'E izl [ 1L 1w Feat
nCL b2 T p A 873 L0 r 2L L ¥7°8 420G Bret
SE'S |e*T iz BE1 =FA 3 LA A A &' [ '3 re e 6541
&L vy L P ZE'y P51 110 8t i ] 28 PR 83675
YA Lyt Pt A et 6176 2478 SRR ig'Q LA 71963
e Ly pora e 11ty [~WAs £ e Yo't B&* s Qg . BRaT
ag” : jS- 20" T el9 9L e SLR re'e LG [ R967
B 901 L8 1781 8Z°2 75y L85G L ] L3174 at'e R
502 g2 1= ar*7 [} prleagd =0 e's &2°8 &5°F PRI
234 CADN 130 435 e one o B S B34 Nog
S/L K t1TRA -
g-uidlieg Buiddoa)
£8°r g% EAT -3 57'€ 14°%5 -1 s0°9 Zz'1 P20 ] £1'8 L 30oHINT
vo'y g1l 54" 82 2 z: 1 g% (228 82T°'5 58" 888 8r'g 8'9 PEST
L it 42 g1 ZZ'6 IR ] [0 g4'% - L% 8 Er'38 B v 2841
427y LT bi” &2 1 LRI $4°'8 R 855 Zg*t 80§ s1'8 Py FA=EY
§I°7 g AL ZE° £8°2 G884 FE 4£1°G 5271 8478 LE'S &L 1841
458" p P b2 P Sy arvd LES 4%'s oo L5 L 113 P24 941
i bk L’ T [ TP PRE 88 48°' G 1z 1 206 8L 299 &L8%
gry z° 4L° P a1 0% 1P 1 24001 858 gi'g &9 BL&1
177 2z SR s5e EAoR ) FA A -Zd bE" 1 204 Ev'3 BE"% 2441
£°5 e T e £ 4 PETS &1°1 4L et g e L5
45°€ 91 AL A GE"4 & 8%'5 2R cz'8 =1-- -2 Gaél
48 £E 4" RS 1582 [ L3 A8 AR AR Eb g P20 vlél
erts 2z LT -3 F6" L Sy -3 ket Zr'8 £2'8 b9 Eisl
5275 ba 18z B T G170 F- 30 7S e itre z5'g ab'b L&
4P°E P AL e 268°% Ly's P40 221 23°'8 169 LA 1441
EP'2 z' T o XA &2°¢ £'s g1 &b° S ev'e &R S QL4370
L5ty £z 21V S Z5'9 LZte Bip ®'? 43171 804 8r°8 259 &F41
L L'z G'3 &pt i PO EQ'p T a1 P2'E =L | £7°9 RS
TP L4z AL 871 FARE ] EO- £ 69 L5 04 '8 &89 941
LbE Ira T v 127k 4y B35 |zt [4 A Ay XA FrEL
ant e ez [A-0! FNUE 28z P48 RN -1 -] £1'8 58°8 5941
&1'p P2 s¢° g1 22k F4-0 4 g7’ 1 08 L g9 pPat
FErE L2°E I0'E 107z 4% °E $3°E 3 e er' 1 ?4°8 Nt e ZiF 7861
239 i 130 =338 Rl il e Arbt EEL s EER] hf
SrEL FLIMN

ﬁ.uumwoum uoTaedtaay 1s5ey Buninuy-e1EdTY)
JUsWaIINDaY 291EM ULTSIIAT]

£°9 31981

y-uisglled suiddoiad

IR~ 86



Fa 1z . EE 8z v 7" w7 gp 42 924 LN &B" BovLare
P £2° 40" o i &b BE" [N bBST
k- vE* -3 2Z- 9L’ 4ET 401 1% Egsl
56" St 40" 2e" 42" <201 LN ré: a5t
£s”’ s s0° P v arc i £E" = 1841
B3 1 &0° Eh =’ 8r* et &b =X
£7° v $0° YE" Z0°3 oty &0 I 14" aus!
£5" vi* 30° " L1 C eyt - 2457 BL41
8" LA e’ i 11> v’ 5" ¥3° List
zLt a2t 49" et £ 8" &R’ 12 FLET
1s” gL’ s50° sE* va LA I CLY GLsl
e Bt 40° tz* 5 gt H-a [ vLL
87" 1 40" [4-N LD 20y 48’ g8° E241
r3- [ 2z i’ gz 4z LE”’ er’ 2441
Ly [ 07 2" E0° i ot [1:M e 1241
E2-0 Si° &£9° gz’ Iy T Bl w?* D51
¥ vl g’ tg: =3 Fa N v N a¥51
£4° L’ 8z" " &1 ez’ bl Zs° 87l
LN LT 40° pe” 8y’ zE £ é" [ALR!
avt L4 &0’ A £z* &2’ It* Gé” 7L
&5 - L1 g1 12" (4 z* s’ par ¥4
€57 b 4U° [+ [N L L P4 el
4 s’ wE” ize g1 e gE”’ Ed" EF4 1
2z4 N L0 438 any ane OV Loy
S/EWH 1LIMN .

g-u1s31ieg Fuiddoa)
G &1 1 S v i (4~ o <" gt PR | [3ic I AAY
¥a* ol i =1 T 5" e BR T 6% i 1 vHOT
b gt P zr 69 v°T 201 98" =i LEAS [ 4~ £HET
5" &t b & tZ" 1 8’ E 4 g1 | -0 [4=178)
&7 &0 o 1z 61" 73 =’ L5 bt B5°1 =SS0 R 1061
RN [0 AN e pricd &1 8z 1 ?° oA | gr-t 1 nEaeT
k7 & cr- vE- bs" vz LRt T 9 &Rty (I} céb Gibl
55" &0 £1° 61" (AN L 8" poc ar-1 gt &6 BLAT
98 &O° % &1° gt ot a° me A [ LB F¥2n1
&7 s P & RZ* Bé ™ % et e [4- 0 G441
5° R ol B i z” [ iw” TR &ttt ittt 1 SL61
=L [ ba &1" i [T [4- 0 [T w0 [ 1 8" reét
87" an’ £1" =" 2" ;A | be” &8 bl aR°T g8° LGl
8e* 17 SE rz 1zt &' b e (i [ 3ol | 4+ ciatl
FA-0 &0 et 61" = 9T v’ i ee- bR 205 S6° |44
Bk &bt =1 Lt St” b zL” 85" [ 3ol cL" '3 FA R [=743)
e &0° atr- X 1 g1°* [~ 8s- e 187 e 1 3 4961
T 57 -1 &1 (AN &2 i 8" b 85”1 vt g4 BR&t
68" &t et &z BRI 61 Lt 8 L0 6571 E*T 16 L61
Lo " &0° &7 - 41° o 37 5t bl Lo [=ha g4* 994t
58" &t = 617 =59 1z- A~ 59 at 1A £ets 8Lt 5941
e &l are z- vre e ol ol 95 oot T 194l
9 15° gr a1 et It sz° e BG°T zey v 2963
230 AN pin;s] o435 ane e aly A Hadtd HUW CEE] Ny

S/8-W TLINA

(198foag vworaeBdraar omuwwmnwzwv
JusweItnbey ISIBM UOTSILAI(

g*9 |1qEL

y~lI933eg sutddoi)

IR~ 87



£1°2 L7 56" e gze L'z £4°2 [F AN 1 b4 1 ‘B2 E be ELEEF RG]
gtz £9° % DS GE* 1 18 E-ZAN S €52 11 BTN 2E 1 gpE 32 pgstL
PEE 8’ $0* 101 762 S0°h [ P 202 Sv’E $9° 8 £E843
$E°Z 82" po" 9L zn'z vE' B 92'¢ EAR a0’ 'z i8'E P 2841
P4 22" LN 49" 180 £z 4 GE T i zitZ 46°E 192 RRE:TA
eg° ] P b #1°1 0% Ep*Z 48 E-FAN e kst e 25'% 02
6178 EN 3 £%" #1Z 49" 482 i 40" E0'Z 28°E z0°e sS4
vZ'Z z2° s0° (T ¥S' 1 E8'E ve b zz 1 gt -S04 o~ zZ0'E 8241
£ E ze® 1 4’ (18 9§98 oty AR FAY 402 g2°E AR 224
451 84° $0° 8 42° 8 £ g A4 rit e 281 pE'E ea"1 F241
8E°3 e pe* gL e 8 48°2 z1'e [EAN i 112 L6'E $8°2 |- 23]
227 % P2’ o A3 E8°Z 168 252 gz i zte g12 bE'E P2 pesl
9112 P2 vn” EA RN g5e 1 9z 8 e EXN Z BGE g 2 ELat
210 g2 20" 121 bsra L8 92'¢ [L AR IS o2 Gp'E zeat
281 P2 LS eG* 1A fI-R zi'Z Lt F1 a8’ 82 L]
z-t 4" U CEN [N 1N 2% Fatl Fq° 6" 4 ba'E 241
ze'l 69° EON va' 851 5°p H-RES I EAS it 841 45°'€ P4 4941
52 9" 70° gL Z° 'z 4072 8g" 1 8o’ 402 PE'E es'e 85451
8é°2 £8* LN 48° PR 4 {104 €842 [ L8 48"} 2U'E g2 4841
£r 85" TN v 428 922 852 AN n: e 53 542 541
[]-R 4 e LN ! 942 190 292 (] i g1z 468 84'Z 5961
LT 5" b 85 2 49t o4 pi-l [N P2 412 gz pFS1
86t Fi:N ba* vt 6" -2 st [ zre [P a1z £4°2 £941
faj:To] FON 120 J38 By g M Avd Udy e CEE] e
S/EWH TLTHD
g-uis3aeg surddox)
3L S0 EC I’ 81 =R g2z zi'E vg* g9'e L1E g5'2 ELCN T
19TE 9101 vt 4" b1 B » 281 19z zz! PP PE'E 994z vE&1
205 20" N g2 2872 al'e [0} IiE 9 v8’E LT 18"t 2841
e LR 1e* a9’ I o'y FL A4 £'g ze” 38°E [ E4°2 Z3at
P 89" ie* 2Pt LT 1222 g2°1 g EN ws"E sb°€ 952 1841
B g0 Tt st 4T'E 50 FrE g d s’ 23°C &' e 87’2 0841
T4E #0° 1 £’ Al st g2 1 1 E 42" L€ PE'E B81°'E 8431
12 ERE ib” gp- 2zt T47€ 't Lute ip! 4478 gu'E grog 8441
e LN 1ot pe” yerZ (TR ¥ 482 b’ 48'€E e 0'2 2281
g1 £e Iv* Fe 2s° ggE rE i yez 1" 1g°g £ Bs' ) L4t
gvr z9° i ve” 1472 2672 152 [ 208 - 258 sv'g T &est
e e’ i’ [ 422 dv'g FE AR b 64'E EZ'E z9'Z vagT
4 4 g0° I z* SE°1 872 et S'e 2" pe'E Iv'e £9°€ €41
"2 ELR 2L 94" 527 38 LLEEA sz 1’ 22°E bE'E el zes3
L2 - [T iw" ze ZZ' ! g1 o P T A PE 1 22 891 1441
g3 1 ge- tye g7 481 P zrez EAN Lzt P S £s°2 'z 8ls1
591 an* IE £9 a1 25y g 81°E 8z 4EE 46°E 28°F 4981
3572 ga- s5° N S4° 2% g1 P5°E 1e” 538 gz'e 45°E Br4L
£L°E ELE - 3o 2471 &Nz 291 %8 e 128 P5°3 vz 2941
2571 en- e 8" v2-2 83z TR a4 g 2476 4878 e pogt
387z 29" ot I 2z 49 2a° P48 pe’ 448 FENS e 5941
witl a0 o b 6571 7R 451 5402 e gg'g 202 992 pRil
PV EER " TS O 291 e $EE 8E"’ ¢9°g [ AF 124 £961
I3 P 139 433 ENe e rAC At Hdw —— a3g PN -
S8kl TLTHTY

(3oefo1g uot3e8raay ueininT)
juswaiinbay 1938M UOISASAI(Q

679 °T49BL

IR- 88



FAD R e e Q- &8" L& -3~ [ -2 4 =10 39YMINY
- 10 ' T z2* P L 2E1 wh" vRAT
(22 YA L F vaT £0T etz 51°1 gz kA LHAT
=20 Pl v’ " £z FA =R Tk" 4 =2 &1 L8467
b B4 B " o 10 bt Lo BTt &L oRc 14T
11-% LT° b 1w L2g b B3 2 be e Th " [N132:91
3 [T A &5 " | F .91 b3 | 18°1 LAibT
v ol | P &7 GE"T [~ | £ a7 B &Y
a1 ge’ ot RN 07T PR 971 8"z e LL&T
bH8"* LT " bt &* 1z Y | e =T b LaT
Fa2 0 e b 25" vt A &RT =1 b Rehl
°3° LeT =" - I{: VL7 =32 < 5o weiAl
Th* Fav tra* 45" 1z = 8r" A A neT g e 1 Al
0wy - =14 L sh" 1%’ &H9°0 itz Pt nibl
11 Favie bz BL” 517 1% &5L° e 1 [z Tib1
j~ichd az ¥z e P tbr LE” il -t b1 oo nLbt
se- BC* b C bbbt z" Z8°2 FA Zrrz £z 1201 LF&1T
hé &L R t LT EL N 1" 415 I T 81 AT
173 &ec T It~ zo” oz " 19-2 b1 oLt L0417
=N F v | £8° I8y TL" e =l vz L eF 941
-1 R * P A BL" o [~} « [ Ty 5741
=1c Lot " -1 £z Zz* et AN [~ - bira T
do- (A z b v1- 1z " £6°7 5 LAl $941
30 AN 130 dJ435 oy A AL MY IZE ] Ny
8/%. W LLIND
g-ux232egd Zurtddoan
Frudh e LT . frid =34 S57 B&* G " 7T ol § & FOvHANG
£56° 96" £t bat ar- Pz zat BZ"1 F1-Z |4 1841
BT <" LT s &b 47 G- G667 21z e LB&T
- gr" LT &5 z' 85°3 F4 e0'E £Te Z't L8461
1t i P [ a8y i’ LA Lr{i R &IITE a0t 601
- e f= BS" 1ez gL 8h° 44 FA a4 & OR&T
resTl Pt LTt anT 1c” T Tv- FE T g1'2 &R behi
£a" P A LT [} L1 R&"1 LT gr's ST 140 4 BL&l
o571 | il FA: -3l bifu R | AR ¢ TL® o e B6°T o LiaT
&5 £€z" P [-3ni ar* ¥00T 2N trog Loz T wrAT
&8 5 A 251 HECT £8° e PPOREY LEZ St SLHT
&8° £z VoA &R £at e T 2L" SI'R &0z 68" |- FAY}
L6 TEET ful L4~ ei- ¥5- YA |tz ez gzi Lot
=i ezt 15" -9 - 9oy 0 +8Z gi1'2 ke TihT
88" vz £ AL Ly - ot &L* ap " ot " Tibt
&8" e Lz (-3 gr". -4 ?&° Bz Be1 L5 0L6T
&8 " T " ok L1 <8 Z a9 R"Z LYol EAREY LA
26" o et AT 1 FA N =1 L GDE L2231 BP6T
¥11 frbvi LT" [ v =1 " b SLe LRl bin L941
28 ez Fra Z8° LT L” Zrr o Bt sLe ST 94T
Bé&” £ " [ . 2L° gz Eh STe [t 4 T 4 59461
& gz- e 65" L gz- po* i1 be e taay
& b FrA i ol Ol A £9" £L?°2 =g “F 8963
o33 AOM 130 438 one e War Atk Mg e 34 N .
S/R W VLINM
§-cizlzeg 2urddoin
{103f01g voTaBITaaT uedeil)
jusweainbay 193eM TOTSIBAIQ 01°9 o198

IR~ 89



lllll i e i e e o -— ——— e ——————

Z0'E 501 o e LRSS ...mm.m S0y 8'1 2 R4 L°p ZE"E C 33
iatg Foi 40" 2z -1 Gh' L Br'E ag- [ B4k £3°8 : rasl
S&'h &3 1 &0 PG =R v8'G peTR 1z SL°E Gt 8Z'2 €841
.TEE B &G 40" 2£°2 e =14 L 12°¢g 502 14° 84l
R gt 40" LEAR 6472 £6°2 L8 sz’ EZ°E R A LETE Lo Bl
ryrz ps’ 40" 57" 8's $8°C 88'? EN 68°Z L8ty pETE - . 0351
st AR £0° &* peé g gat €5°E vl &0'e .oBée G v ALs
i€ ot &1’ 24t SE1Z bbs 0 BE'9 L%’ . B2°E 40°G :Fa8 B BdS1
S R TAR zZ° 23] P2 b £0'g GZ'% It &1°€ ] gF'e ' 2L
2272 z3° &0° piti Po'Z ] IG°E Sy 252 RE-TAS ES'ET 7447
841 LA 40° 91 P QY [0 X e £1'a f8°2 Gddl
ES £0° 227 PLE . 13'H EG°E ez LA &Ltk SrE ve4T
3-N 507 71 A ?E 45°Z 8z’ §0.°€ &S Z0tp Edét
£Q*9 a1t -2 | S 1£°¢ . 8p'b e e -0 e : wabl
ig* 69" 18" 217 g1z €42 g2° =1 Zi°t zZi-z [24t
-2 &0 Pl e [1-R4 T ESTE it gg 2 i b 572 gy
671 48" 60° Eg 1 gt LS g’y vz 472 PLts a’e &P
858 221 zZe yO 0 7" SL°E ?3'Z e 418 14 o'k Be4e
XN T A 40" 221 ZF°E A A av'e (AN Zue LE* D L€ A5
LERR T2t &40° 02 b BETE . S8'E 2z 2Z'e g0's ik #5417
88'E 801 40" Zptl sg'e | E-A-1 ?°E I BE'E ®iE a1k 6741
12 18" 407 ba* 84'T ZE° % 2°€ gz’ PP E p0'e 23'E pral
s2°2 22! 407 s0°1 [E"S €i'eg PLE &Z" P22 10 E ve'e £941

3G ] 430 o3 oSNy anr NN AL Hu M EEE] e

S/EW LMD

#o°g v o9 1801 152 ve'E 91°¢ P b $z°g $5° b ese EGEE T
842 g5t et 861 $5°% gs'E A - e sy Lrag- pEet
52y gt g0t vEE 84S 24y sEp 0 9gr 48'8  1B'Y 44z £3s3
51°¢ gt s z'z e s9°E 19y s 89§ é°p £ Z341
a'g gr 23° 261 voE 8g°2g 14"y 29 £ Z0°s gs e 1351
22°7 et 40° 1 oA FoE £2°F g5 e ¢5° 8l's £l ge LIPS
ot g1- e gL g bEC 282 £5°E e €' v8° b a'v 6461
P g1 14 &9 1 55's 545 ) g9 2's Z4e go g241
(3 err zs ve g plrs £9°5 G0'y ge* 575 vG P p3‘e st
P52 et 56 §&° 1 4y A (AL p BU'S b b g2 $241
%z 1a PERR f8'% Pl gv'e izt 85" 2's Bsy £0°8 Su41
Bz'z gy 2 81 z4w - FE*Y £’ 8% T e pes1
£ 21 2071 1501 18 287 15 b i €r'g 2éw 88 £241
iy g1 -1 1g'e Zb'w $7°8 Z5°8 £z* 28'% R 1078 geat
4072 a0 63" & v 3 28t 88 € &8t L'z £8°E ze2 1241
?z°Z g1 va* 1401 zé'w z4'2 org 2o stg ga'y $5°2 aisl
5¢°2 Err 54" 8471 257 EL v Suty P 85 ze's Z0'y s%et
558 £t gé 1£° 1 95°8 . 6’1 rets gy’ 995 89w Zz'e 8241
£4-% g1 s £ 88°2 197 - pits 1p sE°% g2y i0'E 2941
£1°2 sy 2z 847 - 96°% 'z 578 28° Pal- 85 % o'y g%
¥E'E £l 1t 40°8 27 872 £3' vy £ 8'% Z0°S b greT
262 £t 48 g1z £v°Z &1z ?8'E 65" g’ 852 gs'e ¥Rat
s5-z gr €5 £0°1 vZ°2 BES L 1L Ex E'R 832 L0y Y
232 a0l L30 d433 g ane MO Axslt dast b1~ %} &34 N
SAE W T LT

y-uidlleg surddoip

(109foag uvoriedraay tedden)
juawsirnbay I918M UCTSIRATIG  TI'S 91qQBlL

IR~ 90



Table 6.12  Salient Features of Chico Mallig
Irrigation Project

. Quantities
Horks

Cropping Cropping
Pattern-A Pattern—-B
1. Het Project Area (ha) 31,200 31,200
2. Dam & Resexvoir
a} Régquire storage volume (108 m?) 537 480
3. Irrigation Facilities (kw)
a} Biversion canal )
=~ Open channel 31.4
= Tunnel 3.3
b) Main canal (km) 134.5
¢} Lateral/sublateral canals (km) 416.1
d} Bifurcation {Ros) ) 5
e} Headgate (Hos) 140
E} Turnouts (Hos) 270
g} Other Strectures (Nos) 940
&. Prainage Facilities
2} Main & Cellector drains (km) 16.9
b} Structures (Nos) 20
5. 0 & M roads (km} - 3546.0

Table 6.13  Salient Features of
Matuno River Irrigation Project

Quantities

Horks Cropging Cropping
Fattern-aA Pattern-B
1. Net Project Avea (ha) 12,680 12,680
2. Dam & Raeservoir
a} Reguired storage volume (105 a?} 66.7 45.5
1. Headworks
a) Hanamtfum
« Weir (Lm % Hm) 127x2.5
- Intake {Bm x Hm x Hoos) 7.0x1.5%%
b) Bayombon
- Heir {Lw x Hm) 305x1.6
- fntake (Bu x Hm x Naos) 3.85xl.5x4
¢} Llanog- .
~ Weit (Lm x Hm) 33x1.8
- Iatake (Bm x Hm x Nnos) ;:3z2:g:;
4. Irrigation Facilities
a) Haim canal
- Existing canal with rehab. (km} 32.4
. = Hew canal (km) $8.0
. b) Lateral/sublateral canal
- Existing canal with rehab. (km) 98,5
~ Wew canal (km) 94 .8
c} Headgates (Nos) 2
d) Turaouts {fos) 370
e) Other structures (¥os) 1,390
5. Braingge Facilicies
a} Hain & Collector drains {km) 194.9
b} Siructures (Hos) 30
6. 0O & W roads (km) 343.9
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Table 6,14 Salient Features of Dabubu
Irrigation Project '

Quantities
Horks Cropping Cropping
Pattern~A Pattern-B
1. HNet Project Area (ha) : ©LL, 000 1,000
2. Dam & Resérvnir .
a) Required storage volume (106 =) 2.0 1.5
3. Headworks
a}) Diversion weir {Lm x Hm) . 200x2
b} Intake (Bm x Hm x Nos) 2.0x1.5x1
4. Trrigation Facilities .
2} Main canal (km) _ : S 13.6
b} Lateral/sublateral canals (km) 19.0
c) Headgares (Mos} - - 5
d) Turnouts (Nes) 4
a? Other structurés (Nos)} 35
5. Drainage Facilities
a) Hain & Collector drains (km) : -
b) Structures (dos) -
[

0 & M roads (km) - ' 32.6
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Table 6.16  Salient Features of Zinundungan
Irrigation Extension Project

Quantities

Horks

Cropping =~ Cropping
m Pattern-A Pattern-B
1. HNet Project Area (ha) 1,750 “_ 1,750
£3,51004= (3,510
.2. Dam & Reservoit
a} Required storage volume (100a%) 53.1 34,7
3. Irvigation Facilities
a) Hain canal (km} ) -
b} tLateral/sublateval canal (ka) 7.0
¢} Headgate (Hos) : 4
d} Turnouts (Nos) 43
e} Other structures {Hos) 69
4. Draimage Facilities
a) Hain & Collector drains {km) . -
b} Structures (Hes) -
5. 0 & M roads {km) 32.8

¢

{1 Including existing service srea of Zinundungan RIS.

Table 6.17 Salient Features of Alcala Amulung West
Irrigation Project.

Quantitieé
Harks - —
Cropping Cropping
Pattern-A Patretn-B
1. WNet Preject Atea {(hal 6,750 6§.750
2. Pump Station
a) Pump type Vertical mixed Flow
b} Total head (m) 28.6
¢} Unit capaciry (m?/min) 112
d} Bore {(mm) 1,000
e) Nos of Unit 6
3. rrigation Facilities
a) Main capal (km) 7.8
~b} Lateral/sublatersl canals (km) ©9L.%
c) MlNeadgates {Nos} . 22
d) Turnouts {Nos) . 10
e} Other structures (Hos) 220
&. Prainage Facilities
a) Maio & Collector drains (km} 9.0
b} Structuces (Nos) 1
5. 0 & H roads (km) $9.5
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Table 6.18  Salient Features of Tuguegarao Irrigation Project

Quancities

Works - T
Cropping Creopping
Patterp-A Pattern-B

1. Het Project Area (lhia) 1,400 1,400
2. Pump Station

a) Puap type Vertical mixed flow

b} Total head {(m) 23.1

¢} Unic cab:acity {m? fmin) 3.8

d} Bore (mm) . 500

e} Nos of Unit : 4
3. Irrigation Facilities

a) Main canal (km) 9.5

b} Lateral/sublateral canals {km)} 14.9

e} Headgates (Nos) 6

d} Turnouts (Mos} 8

e} Other structures (Nos) &4
4. Drainage Facilities

a) HMain & Collector drains (km) 6.8

b) Structures {Nos) ’ : 4
5. 0 & H reoads (km) 16.0

Table 6.19 Salient Features of Lulutan Irrigation Project

Quantities

Works = =
Cropping Cropping
Pattern-4A Pattera-3
1. et Projeet Area (ha) 2,950 2,950
2. Pump Station
2} Pump type Vertical mixed flow
b} Total head {m} ' 6.0
¢} Unit capacity (=?/min} 83.3
G) Bore {mm) 800
2} Nos of Unit 4
3. drrigation Facilities
a) Main canal (ka) ’ 13.5
b} lLateral/sublateral canals (km) 27.0
c) Headgates (Mos) 10
‘d)}  Turnouts (Nos) 74
e} Other structures (Nos) 84
“4. Drainage Facilities
a} Main & Collector dvains (km) 18,9
b} Structures (Nos) 4
5. 0°& H roads (km) © 12
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Table 6.20° Salient Features of Ilagan Irrigation Project’

Quancities

Works

Crapping Cropping
Pattern-4 Pattern-8
L. Ret Project Area (ha) 3,200 /1 3,200
. (5,500}~ (5,500}

2. Puap Statioa ’

a) Pump type Vertical mixed Elow

b) Total head {m) - 19.9 19.0

¢) W¥nic capacity (@ /min) . 114.9 106.1

d) Bore (mm} 1,000 900

e} Hos of Unit 5 5
3. Irrigation Facilities

a}l Hain canal (km) 16.9

b) Lateral/sublateral canals (ka) : h6.2

¢} MHeadgates (Nos) ; 15

d) Turnouts {Nos} 86

e} Other structures (MNos) ' 120
4. Drainage Facilities

a) Main & Collector drains (km) 6.0

b) Structures (Nos)
5. 0 & M roads (km) ' 51.6

/1 Including 2,300 ha of Tumauidi RIS area which would be served by

llagan Pumping Station
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Table 6.21

Salient Features of Gappal
Irrigation Project (Case-1)

Works

Quantities

Ccopping Cropping
Pattern-A Pattern-8
1. Wet Project Avea {ha) 4,400 4,400
2. Pump Station
a) Pump type Vertical mixed flow
b} Total head (m) 32.9
¢) Unit capicity (m?/min) 11%.6
d) Hore {(mm) 1,800
¢) HNos of ait 4
3. Irrigation Facilities
a) HMain canal (km) ) 45.3
b} Lateral/sublateral canals {km} 44.1
¢) Headgates (Nes) 15
d)  Turnouts (Ros). ) 120
e) Other structures (Nos) 170
4. Prainage Facilitiés_ .
a) Hain & Collector drains (km) -
b) Structures (Nos) -
5. 0& H roads {km} 53.0
Table 6.22 Salient Features of Gappal
Irrigation Project {Case~2)
Quantities
Horks - = <
Cropping Cropping
Pattern—4 " Pattern~B
1. Ret Project Area (ha) 4,400 &,000
2. Dam & Reservoirﬁl
(Required storage volume 106 w?)
a} Colorado dam S8.4 42.1
b} Calaccan dam 41.0 2B.6
¢} Ste Maria dam 18.1 16.2
3. Irrigation Facilities
" a) Headreaches (km) 29.4
b} Main canal {(km) . 32.2
.e) - Lateral/sublateral canals {km)
d) - Headgates (Hos) 15
e} Turnouts (Nes) 120
E} Other structures {Nos) 200
4. Drainage Facilities
‘a) Main & Collector drains (km) -
b) Structures (Wes) -
5. 0& M roads (km) 82.4
| Salient features of the dam and Qppurtenant facilities are shown

in ARNEX DA.
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Table 7.1 Possible Intake Discharge
Dumiug R1S Unitr m'/s
YEAR JAN  FEB  HMAR  APR  MAY JU¥  JUR  AUG  SEP  OCT Nov  DEC
1963 2.36 1.42 0.8 0.63 0.61 4.88 4.88 3.27 4.88 2.61 1.45 A4.88
1964 2.00 1.52 1.40 G.6L 0.98 4.20 .36 4.88 4.88 A4.88 4.88 4.88
1965 4.88 4.0 1.96 1.28 2.57 3.80 4.08 4.88 4.88 4.88 4.B3 2.47
1966 1.4% 1.17 0.89 0.72 4.B8 4.88 4.88 4.88 4.88 .4.88 4.BB 4.88
1967 4.88 3.22 1.59 4.88 1.96 .88 4.88 4.88 4.88 4.88 4.88 4.25
1968 2.68 1.77 L.14 1.19 1.00 4.86 4.88 4.88 4.88 4.88 3.27 1.87
1969 1.26 0.91 0.68 1.03 1.19 4.88 4.88 4.88 4.88 4.88 4.88 4.46
1970 3.06 1.52 3.08 1.38 4.88 3.71 4.88 4.38 4.88 4.88 4.88 .38
1971 3.87 2.99 1.59 1.00 1.25 4.39 4.88 4.55 4.88 4.88 4.88 4.08
19722 4.88 4.88 2.94 1.89 3.85 4.88 4.88 4.88 4.88 2.89 4.15 2.75
1973 1.59 1.21 0.79 0.77 1.80 4.50 2.87 4.88 4.88 4.88 4.88 4.88
1974 4.88 3.10 1.5% 1.24 1.9 4.48 1.87 4.20 4.88 4.88 4.85 4.88
1975 4.8 2.73 1.56 1.12 2.47 4.76 1.38 4.88 4.88 4.88 4.B8 4.08
1976 3.41 1.87 L.i9 1.5& 3.57 4.88 3.79 4.88 4.B8 4.88 4,88 4.27
1977 2.54 1.5 0.86 0.63 1.35 3.61 4.88 4.88 4.88 4.88 4.88 3.15
1978 1.87 1.28 0.79 0.89 2.78 2.73 4.53 4.38 4.88 4.88 4.88 4.88
1979 2.96 1.96 1.10 0.75 3.24 1.52 4.88 3.85 3.78 4.88 4.88 3.76
1980 2.19 1.45 1.26 0.75 3.92 0.79 4.83 4.88 4.88 4.88 4.88 4.88
1981 2.78 1.5% ©.9% ©.61 4.22 &4.88 2.6h A.BB  4.38 4.58 4.88 3.33
1982 2.15 1.33 0.77 0.98 3.3 2.47 1.17 4.88 &.BE 4.88 4.33 4.88
1983 3.92 1.98 1.03 0.68 0.865 0.56 0.51 2.66 4.8B8 4.88 4.18 2.03
1986 0.98 0.61 0.64 1.8% 4.62 4.88 4.8 4.88 4.88 4.88 4.88 4.88
Table 7.2 Possible Intake Discharge
8agpaoc IS
{Paranan Areal Huit: offs
YEAR JAN FEB HAR APR MAY JUN  JUL AUG SEP OCT WOV  DEC
1963 1.38 0.82 0.47 0.35 0.33 3.27 3.29 1.89 3.29 }.52 0.8% 3.29
1966 1.17 ©0.89 0.82 0.30 0.5 2.45 3.06 3.29 3.29 3.29 3.29 3.2%
1955 3.29 2.33 1.17 0.72 1.47 2.22 3.29 3.29 3.29 3.00 3.29 1.45
1966 0.8%4 0.68 ©.51 0.42 3.2% 3.2% 3.29 3.2% 2.89 3,15 3.29 3.29
1967 3.24 1.89 0.91 3.2 1.14 3.28 2.96 1.29- 3.29 3.29 3.29 2.47
1968 1.56 1.03 0.65 0.70 ©0.58 3.29 3.29 3.2% 3.29 13.29 1.89 1.10
1969 0.72 ©.546 0.40 0.61 0.55 5.26 3.29 3,29 3.29 3.29 3.29 2.59
1970 1.77 0.86 1.80 0.79 2.87 2.17 3.29 2.96 3.29 2.29 3.29 3.29
1971 2.26 1.73 0.91 0.56 0.75 2.5 3.29 2.66 3.29 3.29 - 3.29 3.2%
1972 3.29 2.94 1.76 1.07 2.26 3.29 3.29 3.29 3.29 1.68 2.40 1.6l
1973 0.91 0.70 0.4 ©.67 1.02 2.61 1.66 3.29 2.87 3.29  3.29 3.19
1974 2.89 1.82 0.93. 0.72 1.12 2.64 1.07 2.43 3.29 3.29 3.29 3.29
1975 2.59 1.%9 0.B9 0.63 1.45 2.80 1.16 3.29 2.85- 3.20 3.20 13.29
1976 2.01 1.07 0.68 ©.B9 2.05 3.29 2.17 3.29 3.03 3,29 3.29 2.47
1977 1.47 0.9 €.49 0.35 0.77 2.0l 3.29 3.29 3.2 3.29 3.29 1.82
1978 1.05 0.75 0.47 0.51 1.61 1.61 2.64 3.29 3.29 3.29 3.29 3.29
1979 1.73 1.12 0.63 0.42 1.89 0.86 3,25 2.22 2.22 3.20 %.2% 2.17
1980 1.28 .82 0.72 0.42 2.29 0.67 3.29 3.29 3.03 3.3% 3.2% 3.12%
1981 1.61 0.93 ©.56 0.35 2.47 3.29 1.5 3.29 3.29 3.29 3.29 2.24
1982 1.2 0.77 0.42 0.5 1.96 1.45 0.70 2.96 3.29 3.29 3.29 .3.29
1983 2.26 1.14 0.61 0.37 0.35 0.30 0.28 1.56 3.29 3.29 2.45 1.17
1984 0.56 0.37 .26 1.10 2.71 3.29 3.29 3.29 3.29 3.29 3.29 3.29
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Table 7.3  Possible Intake Discharge
Baggao IS
{Pared Area) Unic: w'/s
YEAR  JaR FEB HaR APR HAY JUN JUL AUG SEP oCT Hov . DEC
1963 1.95 1.52 0.8 0.63 0.6l 1.95 1.95 1.95 1.95 1.95 1.5 1.95
1964 2.15 1.61 1.49 0.61 0.91 1.95 1.95 .95 1.95 1.95 1.95 1.95
1985 1.95 1.95 1.95 1.35 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.9%
1966 1.54 1.24 0.93 0.79 1.95 1.95 1.95 1.9 1.95 1.95 1.95 1.95
1967 1.95 1.95 1.70 1.95 1.85 1.95 1.95 1.95 1.95 1.95 1.95 1.95
1968 1.35 1.87 1.19 1.28 1.05 1.95 1.95 1.95 1.95 1.95 L1.9%5 £.95
1969 l-ZB 0.98 0.75 1.07 1.2 1.95 1.95 1.95 1.9% 1.95% 1.95 1.95
19?0 1.9% 1.61 1.95 1.40 1.95 1;95 1.95 1.9% 1.%5 1.95 1.95 1.95
1971 1.95 1.95 1.68° 1.03 1.38 1.95 1.95 1.95 1.95 1.95 1.95 1.95
1972 1.95 1.95% 1.9% 1,95 1.%5 1.9% 1.95 '1.95% 1.95 1.95 .1.95 1.95
1973 1.68 1.28 0.84 0.77 1.91 L.95 L.95 1.95 1.95 1.55 1.95 1.95
1974 1.95 1.95 1.70 1.31 1.95 1.95 1.94 1.95 1.95 1.95 1.95 1.95
1975 - 1.95 1.95 1.63 1.19 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95
1976 1.95 1.95 1.26 1.63 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95
1977 1.95 1.66 01§1 0.70 1.40 1.95 .95 1.95 1.%% 1.95 1.9s5 1.95
1978 1.95 1.38 (.86 0.9F 1.95 1.95% 1.95 1.95% 1.9% 1.95 1.95 1.935
1979 "1.95 1.95 1.17 .77 1.9% 1.61 1.9% 1.95 1.95 1.95 1.9% 1.95
1980 1.95 1.5 1.33 0.77 1.95 0.8¢ 1.95 1.95 1.95 1.95 1.95 1.05
1961 1.95 1.70 0.96 0.65 1.95 1.95 1,95 1.95 1.9%5 1.95 1.95 1.95
1982 1.95 1.40 0.79 1.03 1.95 1.95 1.24 1.95 1.95 1.95 1.95 1.95
1983 1.95 1.95 .10 0.68 0.68 0.61 0.52 1.95 1.95 1.95 1.95 1.95
1984 1.03 0.63 0.47 1.95 1.95 1.95 1.85 1.95 1.95 1.95 1.95 1.95
Table 7.4 Pogsible Intake Discharge
Pinacanauan EIS Unit: m*/s
YEAR  JaN FEB .HAR APR HAY Jun JUL AUG SEP QCT NOV DEC
1963 3.30 3.30 3.30 2.68 2.52 3.30 3.30 13.30 3.30 3.30 3.3 3.30
1964, 3.30 3.30 3.30 2.57 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1965 3.30 3.30 3.30 3.30. 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.10
1966 3.30 3.30 3.30 3.2 3.30 3.3¢ 3.30 3.30 3.30 3.30 3.30 1.30
1%7 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1968 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 .30 3.0
1969 3.30 3.30 3.00 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1970 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 31.30 3.3¢ 3.30 13.30
1971 3.30 3;30 3.30 3.30 3.30° 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1972 3.30 3.30 3.3 3.30 3.30 3.30 3.30 3.30 3.30 3.30 1.30 3.30
1972 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1974 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3,30 3.30 3.90
1975 3.30 3,30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1976 3.30 3.30 3.30 3,30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1977 3.30 3.30 3.30 2.80 3.3 3.30 3.30 3.30 3.30 3.30 3.30 13.10
1978 3.30 3.30 3.30 3.30 13.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1979 3.30 3ﬂ30 3.30 3.77 3,30 3.30 3.30 3.310 3.30 3.30 3.30 3.30
1980 3.30° 3.30 3,30 3.24 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1981 3.30 2.3 3.30 2.68 3.3¢ 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1982 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 3.30 1.30 3.30¢ 3.30
1983. 3.30 3.30 3.30 %.89 _2.80 2.47 2.22 3,30 3.30 3,30 }.30 3.30
1984 3,30 2.64 1.89 3.30 3.30 3,30 3.30 3.30 3.30 3.10 3.30 3.30
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Table 7.5 Possible Intake Discharge

Tumauini IS o Unic: o s

YEAR JAN FEB  HAR  APR MAY JUN  JUL ‘AUG SEP  OCF KOV "BEC

1963 3.83 2.29 1.35 1.00 0-93 9.12 9.2v 5.30 9.21 4.27 -2.33 9.21
1964 3.27 2.43 2,29 0.93 1.356 6.91 8.34 9.21 9.21 9.21 9.21 9.21
1965 9.21 6.53 3.24 2.05 4.15 6.18 9.21. 9.21 9.21 B.42 9.21 4.04
1966 2.38 1.87 1:42 1.19 9.21 9.21 .21 9.21 8.10 8.82 9.21 .21
19567 9.10 5.25 2.59 9.21 3,15 9.21 8.26 9.21 9.21 9.21 9.21 6.95
1968 4.36 2.85 1.84 1.94 1.59 9.20 9.21 9.21 9.21 #.21 5.3  3.08
1969 1.98 1.45 L.10 1.68 1.8% 9.08 9.21 §.21 9.21 9.21 9,21 7.23
1920 4.97 2.43 5.06 2.19 7.69 &.04 9,21 8.28 9.21 9,21 9.21 9.21
1971 6.32 4.90 2.5% 1.61 2.1 7.12 9.21 7.37 9.71° %.21 %21 9.2
1972 9.21 8.24 4.81 3.03 6.28 9.12 9.21 9,21 9.21 4.7} 6.72 4.46
1973 2.5 1.96 1.28 1.19 2.85 -7.30 4.67 9.21 7.98 9.21 9.21 9.2l
1974 B.07 5.09 2.59 1.98 3.15 7.33 2.96 6.8 9.21 9.21 9.21 9.21
J 1975 7.26 4.41 250 1.77 4.6 7.79 3.20 9.21 7.93 .21 8.21 §.20
1976 5.58 3.06 1.89 2.47 S5.81 9.21 6.07 9.21 B.47 9.21 9.21 6.98
1977 4.13 2.50 1.40 1.05 2.22 5.58 9.21 9.2i 9.21 9.21 9.2} 5.0%
1978 2.99 2.12 1.3t L.4% 4.48 4.43 7.40  9.21 9.21 9.21 9.21 9.21
1972 4.81 3.22 1.80 1.19 5.32 2.45 9.21 6.28 6.21 9.71 9.2F 6.1
1960 3.57 2.33 2.05 1.2F £.37 1.31 9.21 9.21 8.40 9.21 9.21 9.21
1981 4.50 2.59 1.47 1.00 6.88 9.21 4.34 9;21 .21 9.21 9.21 6.25
1982 3.48 2.15 1.24 1.59 5.48 4.00 1.91 B.31 9.21 9.21 9.21 9.21
1983 6.35 3.24 1.66 1.07 1.03 0.93 0.79 4.29 9.201 9.21 6.84 3.27
1986 .56 ©0.98 0.68 3.01 7.51 9.21 9.21 9.21 9.2F 9.21 9.21 9.2
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Table 7.6 Unit Diversion Water Requirement
(Cropping Pattern—A)

Dummun RIS _ UNIT: f/s/ha
_ JAN FEB MAR APR MHay 2N GuL ] SEP ocT NOV DEC
1943 .57 1.04 1.57 W13 1.63 L) 1.22 1,29 .23 15 .58 65
1944 1.32 1.28 _t.5% BT 1.31 1.4 1,93 .83 .23 s .01 \ 5%
R1] .2 1.48 1.5t 14 1.37 .9 1.02 1.09 .24 BE .01 .83
1946 .32 £.39 1.48 Nk 1,11 1.67 1.41 1.25 .24 13 .01 87
1947 . .58 1.24 1,45 20 1,81 &7 1,45 .3 .23 .15 .04 .85
1948 1.11 1.33 1.4 W12 1.54 1.19 .49 .5 .23 .24 o4 1,17
Lps9 L.y 1.43 1.44 14 - 1.83 1.34 .74 1.4% .23 .18 .1 W2
1970 .42 §.38 1,09 A3 1.4 1.i8 §.47 La74 24 .15 N W73
Risd . .43 1.08 ° I.1¢ 13 1.4 §.43 .73 92 27 .09 .01 .47
1972 8 N {3 1.21 W13 t.21 1.48 1.35 e 25 158 R} [
- 1973 . ® 1.51 . 1.458 L] 1.6 ] 1.59 .72 <23 .45 01 .85
979 P 1.24 - 1.58 .14 1.82 1.84 1.85 .74 .25 .15 L0 P
1975 . .51 1,27 1.51 13 1.39 1.3% 1.58 74 .32 NE) .11 - .78
2l 1.3 1.32 £.55 14 1.32 1,28 1.8 4 .25 .15 .ol i
1977 .73 1.2 1,55 19 1.55 1.44 9?7 1.31 .23 W18 .01 1.23
i¥78 1.24 1.13 t.4} L] £.25 1.49 1.8 %3 24 Nt} .81 .es
197¢ : 1,37 1.07 1.57 W13 1.14 1.9 1 5 29 - 3 .01 1.07
1780 _ t.03 1.48 f.44 K 1.23 1.9 W74 1.38 .24 % .01 .42
1¢81 1.09 1.48 1.43 3 95 .84 1.42 W72 L2 A3 A .83
1982 1.04 1.46 1.58 a2 1.81 1.5 1.7 1.09 .29 A5 W0l .57
1983 .28 1.34 1.4 A 1,62 1.35 L1.99 1.25 .24 .S .04 .48
1784 .88 1.26 1.09 Y E.15 .7 1.08 .71 3 .15 <01 4
FUERAGE - 1.29 t.43 13 1.4 1.32 1.34 .88 .23 W13 .06 .at
Baggao IS, Pinacanauan RIS and Solana-Tuguegarao IS : UNIT: §{/s/ha
JAN FEB .  HAR PR HaY I AR AUG SEP . BGT NOY DEC
1.35 1.48 L.55 «14 1.42 L) .94 .3y -1 - 4% Y1)
CL.3& 1.33 1.45 .14 1.45 1.23 .14 .45 .25 .13 .01 .9
1,23 -1.48 1.54 .14 1.34 1.39 W7E 1,08 .24 29 .01 1.22
5.34 . K.4% 1.4 .13 .99 1.24 1,67 .62 . .32 .15 .01 .7t
£.33 " 1.%) 1.%4 .08 1.48 .75 f.B2 A6 .28 13 .ol 123
1.35 f.52 1.53 .12 1.3 1,01 1.6G3 .37 - s .48 1.29
1.30 . 1.53 1.58 i2 . 1.44 1.21 .57 1.23 .23 .2 .01 F.08
1.18 1.52 £012 .13 1.2 1.93 1.14 .93 V26 .15 . .75
1.35 1.33 1.53 L) 1.4 1.29 .5 1.22 .25 W15 .01 W7t
1.04 1.48 1,45 .13 1.2 1.18 1.06 .79 .26 .52 07 1.18
1.32 1.3 .48 L14. i.38 1.44 1.463 Y .29 BT .01 1.09
1,37 1.82 1.57 W12 1,53 1.2a8 .78 I = .15 .01 .82
1.38 1.53 L.as .14 1.29 . 1.26 1.688 47 .29 .15 .28 . .58
| $8=r 1.53- 1.43 .13 .2 1.01 i.54 .8 .2 213 .01 f.1°
1.3 1.52 1.54 .13 1.44 1.37 B4 .81 - TR .2 .01 1.23
1,37 1.49 1.51 .12 1,32 1.68 1.2 . LA .24 .15 RO -
1.34 1,45 5. 856 .13 1.28 1,77 .9 1.21 .25 . t5 .01 1.05
1.z8 1.38 .13 1.2 .91 Ny 59 .27 .15 T -9
1.34 1.55 .13 S1.14 .9 1.88 &5 .26 .15 .01 r.2
1.35 1.55 .12 i.26 1.6 .78 .79 .23 15 .0l .52
109 1.49 44 1.5 1.77 .82 1.08 .23 .15 .29 .27
1.38 1.54 N 1.19 iz 1.22 .29 .39 15 .19 s
1.314 1.49 C.13 1.33 1.3 1.25 .81 W28 .2z 09 1.01
Tumauini IS UNIT: §/s/ha
- ’ Jan FER MAR APR HAY I aue ALG SEP acT NGV nEC
1943 1.27 1,08 1.47 .13 1.39 &3 .88 .46 .25 A5 L1l .7
1964 119 1.035 1.37 .13 1,55 - -2 .81 .24 15 .0l ]
1965 . 1.35 1.51 1.57 .13 1.43 1.02 .9 1.03 W26k .13 .0l .95
. 1986 1.35 1.48 1.55 Sk 1.09 1.04 k.35 5.17 .31 .15 .01 .58
1957 . 1.14 T E.34 1.48 .1l 1.5 .98 1,07 .94 .25 .15 -1 1.08
1968 o 1.3 1.43 £.34 .12 §.46 .74 1. 33 .54 R~ .25 .13 ]
1969 ' 1.26 1.51 . 1.38 .13 1,32 1.57 1.92 N 26 W15 Lot .54
1970 .97 1.3 £.43 .11 5.4 1.1 1.57 72 T .25 L5 .1 “&l
© 5971 .83 1.28 92 L4 1.15% 7% .68 b .23 15 L0l .55
C L1972 . TR 1.44 1.5 OB 1,04 1.3% 1.9 1.08 .ze .34 N 1.13
1973 1.52 1.49 - 1.49 . .14 V.44 63 13 .72 .27 .15 .01 BT
- 1974 1.18 1.43 (974 .13
1978 1.04 1.51 1.55 A+
1978 .98 1.43 LAz 12
1927 .99 141 1.54 .13
1978 C1.37 149 1.57 AR
1979 ) L3700 1,47 [ 3511 N1
1980 1.2 1.45 :  1.44 .32
- 1981 1,18 1.34 1.556 13
1e82 179 1,90 1,55 .32
1983 Y- 1.44 1.52 .13
1984 . 1.19 l.48 1.1 o
FVERALE : : .15 Sh.ad {.a4 i ¥




Table 7.7  Unit Diversion Water Requirement
(Cropping Pattern-B)

Dummun RIS UNIT: {/s/ha
Jeay FER BaR arn nat e JuL AUS sep act beC
1543 54 §.12 L G .35 1.0 .18 1.43 +31 1] .54
trag 1.26 1.34 4 0 a4 ! 1.9 a2 .22 4 \aa
145 8 1,54 ] I EE] 1.12 ) §.32 .29 o )
1984 1.29 1.1 .67 [y A 1.79 \.52 - 1.58 .28 0 .58
1552 4 1.3 47 [} .54 ] 1.é1 .38 .24 ] .55
1548 b.08 1.3% b6 [ -1 §.37 ] .63 e [ .3
t<ap ELS 1.48 &9 0 52 1.52 B 1.83 .22 2 5
1970 -1 1.42 .82 [} a9 1.37 (Y] X .45 [} 67
1?7 .4 [T .56 Q 54 1,58 4% 1.14 .42 L} V57
1#22 .27 . .82 .58 4 g t.@ 1.3t 5 .33 a 1.28
1933 .87 1.58 s 1] .54 1.5ié £.55 .21 W32 g 9
1¢7a 73 1.3 74 0 .54 1.58 1.81 94 2 [} 37
1975 a8 1,33 .71 o A8 1,54 1,53 .94 ] 0 .78
1974 t.27 V.57 .73 Q T 1.43 L.76 ©L.B? 3% 0 1.0°
1977 3 1.31 .74 1] .42 1.4 .72 1.85 .24 g 1.3s
(A} 1.2 1.1¢ &7 a .13 1.63 1.75 7 .24 4] W55
197F 1.54 Ik 74 [ 42 3.9 J94 .43 .53 Q Y]
1580 ] 154 L48 [} .44 z2.05 A - 2% [ .43
1981 t.0s 1,53 ) [ .37 1,04 1.57 ] Bl o .3 .84
1¥82 1.03 1.52 .74 2 .54 1.25 1.03 1.37 52 0 .30 A
1983 <28 [ ) A4 1] -1 §.49 1,74 1.58 s 0 .23 £ 39
15949 .BS 1.4 .53 0 42 2 1.02 9 <58, a -1 T 1
SAJERALE .84 1.28 .88 g 4P :.48 1.32 .12 <33 o <28 L Fe
Baggao IS5, Pinacanauan RIS and Solana-Tuguégarao IS UNIT: {/s/ha

RN FEB HAR APp HaY Jud S AYG SEP oct NV DEC
1907 1.32 1.53 73 o .54 1,58 .8% 1.45 .3 ] .39 W4
15ed 1.33 1.37 .é8 o .5 1.41 £.3 .57 -~ o (22 o
1¥45 1.2 1.5e .73 Q. .47 §.54 e 1.34 -3 a .33 £.35
12=¢ 1.33 1.ug -7 0 .38 1.43% 1.03 .79 59 0, .22 Y
[ 1.2 1,57 .73 [ .5 .90 1.7? .58 a8 o 3 1.38
FER- 1.7 1,87 .72 0 .51 1.22 79 L4 .24 0 3% Vg
198 1.35 k.58 .74 ‘0 .8 1.39 ¥ 1.57 .32 K] .3 1.47
Ve 1.5% 1.57 -5a L] .43 1.48 1.1 1.48 .39 0 .27 .73
1¥7 1.%2 1.38 .72 a a8 1.45 .65 .54 .3 0 .22 .45
1672 1 1.54 48 0 45 E.39 1.0t R R @ .34 1.3
1973 1.28 1.55 -7 ] .38 .33 1.5% B4 -4 |1} .23 i.24

[ o
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Table 7.8

Possibly Maximum Irrigation Area
by River Runoff (Cropping Pattern—A)

Duaewa KIS, 1,020 ha Flancensons 15, 1,700 ke
Nat_Paddy 0 s :
Tase hrea Ct’iuul ‘i'r'z'-'q;:::;:ﬂ' Ancuil u‘:‘"::::nn Yere —a:—u u%& "i?g?“"lg'f”ffh T aravel 3!‘::::;:::en
ﬁ-_)' Honth ‘ih_ni Hoath {ha) hres {T) ({2} Hanth {hn} Fenth thia} Avea (2)
1983 1,008 fay (M3 L] Hax, 1,14 02 1363 1L106 - 1,100 - 1,470 100
- 19n4 2,070 - 113 rab. 1,208 us 1e84 1200 - 1,200 - 2,400 00
LI 1020 - 1,010 - 4,540 00 1563 1,200 - ThLam - 1,860 100
1948 1,000 - 131 Fak. 1,900- el 1966 1,2t - 1,200 ~ 1,600 100
1261 1,006 - 1,010 - 4,150 00 1961 1,200 - 1.200 - 1,400 we
1263 L Hay 1,203 Fab. 3,194 154 1958 1200 - [P I 1400 200
1959 Hon - 13 Feb. .60 130 1965 1,104 - 1200 - 1ok0a 200
(1] 1010 - 1,070 Tab. LN 15% 1920 1,200 - 1.200 - 1400 100
121 .00 - 1.010 - 4,140 100 pLE 1,200 . - 1,100 - 2,400 oo
1 2,410 - ‘2.020 - &, 140 00 wm T 200 - 1.160 - 2,400 160
17 1032 Jul. T Feu: 7,628 n 171 1,200 - 1,200 - T.400 160
1974 1,008 Jeb, 1000 - 1016 43 1574 1,100 - 1,200 - 1,400 00
1915 1 Jul. ¥,05% Tak. 1,945 11} 1375 1,100 - L.tto - 1,400 00
[LEC SN B - 1,191 Fab. 1,38 152 1374 1200 - 1,100 - 1400 200
(L3 1,010 - [ M1 Her. 3,212 156 1977 1,200 - 1,100 - 2,400 wne
1 (W1t Jus. 1,078 Feb. PR T 133 1978 1.200 - 1,160 - 1400 200
1329 758 dua, LA Kar. 215 103 ELES 1,200 - .00 - 2,400 o
e s Fen. ”z Feb, 1,327 € i 1.200 - 1200 - 2,400 we
gL 1,681 a1, LM Fab, ERF1 n 1981 1,200 - 1200 - 2,409 o
1982 1,95 tua, " Fab. 1.9 1 1582 1,200 - 1,100 - 1.409 00
1983 L] ECT PR R 17 reb: L& m 1243 1,100 - 1.i00 - 1,400 z00
1984 1010 - 433 Fah, 1,303 121 1984 1,200 - t.z00 - 1400 00
Averegs | 1,650 1,30 1,981 143 1.200 1,100 2,400 2
Raspeo IS, Pased Ates, 549 b N fsapao 8%, Tacaean IS, 1,243 ha
__Ma Pedd . bry Baday intensity . Vet Paddy Ory Tagép Sntenatty
Tear Aver  Critfcal “Rees  Criblcal  Aeoswal  of leefgaties Tear Area Lrickeal “Acea  Crltical  Annwel  of Ircigscion
. ) Konth thal | Homth (ha) . Aeea (1) tha} Horth (Ba}  Peoth i8a) Avax 133
1953 21 - 19 - 1,098 - - 200 1983 Ht ey 363 Feb. L "
1564 54 - 543 - 1,098 200 1964 1,850 Fay 30 Few. 1,720 138
1953 9 - 343 - 1,038 Fi-) 1ys3 1.8 - 31,074 e, 37 143
1985 us - LI - 1098 w0 is66, - 1,30 - a5E . B, 1212 13
(113 349 - 1t - 1,098 200 155F 1,263 - 1.404  red. 1,467 135
1988 BRI - uy - 1.098 200 1131 1,137 May 556 ¥eb. 1,793 132
1963 p11) - 549 .- 1.098 o0 198y 1,2E3 - 1% Fad. 1,405 127
e 54 - 549 - 1,098 200 e 1,283 - 348 LALH L34 153
114 543 - hoT ] - 058 00 1871 1.28) - 1,234 Fad. 7,512 1%
1978 1] - 549 - 1,098 00 1912 1,153 - LI e 2,301 123
1353 549 - 349 - 1.0%8 100 11 1,051 el 432 Fed. 1,393 3%
(L1} F113 - g - 1,098 03 L1} £26 Jul. [FEEE R 1735 145
1973 349 - 589 - 1,088 e . Lers sz20 Jal. 1,066 - Fed. 1,626 B
1975 g - iy - 1,038 00 - 1976 1,263 - 627 Eeb, 1,850+ 154
1517 347 - 3y - 1,098 00 1917 263 - W0 b B4 16
1378 349 - 549 - PR 100 1978 13 Juw. it Feb. 1,359 m
19 49 - s49 - 1,058 e s 460 Jua, T2 Fabo 102 5
1380 A1Q Jun. 368 - 5% 522 15850 13 dea, 38T Fab. 197 €3
13t 343 - 349 - 1,098 200 1581 134 el 352 fad. [ Y 113
isar 319 - 543 - 1,058 @0 1182 w07 Jul, LS T A 304 ”
1523 318 Jawm. 33 - ars 3% [E13] . i1 Jul. Tie . Fes, BES n
T 54y - Wy Fab. "s 3 11 1,283 - 1 Fes 1,492 1y
Avecagn 53 342 1,028 L} 1] dverage i T2 1,857 m
Sobesr-Topegaras 15, 1,879 ke 'L Evasafad I8, 3,037 ha
Yasr Tngé?lm mf?‘%:ﬁ‘:.x Arcuza b G[!::E::::’l‘un Year n::: "“c;ﬁu L.‘\r%- r:idu'fﬂl Konual a!l::::::::en
(had ¥onth ~{ha) Month tha) Atee {D) tha} Hanth (ha}  Hesth {ba) Atex 11
i 1,618 Auge 1,961 Fab, 3.1 H [L13] 1,913 Jus. RS Has. 3,396 i)
1954 EN b Jue. 1,138 Fsb. 4,255 b5 igEL 3,687 R 1,180 Cren 3,836 "
1563 1,048 Jus. 1,062 Tah, 3,898 32 1345 hsb? - .92 Dee. 7.50% 158
1988 2,098 Fon, 1,013 Tab. 2,05 (14 1945 RA LY - ¥, 222 Fed. 1209 It
1$57 1,895 i, 1,91l b, 2,808 17 1962 Hser - 3.100 nar, 1,687 1)
1768 2,438 Jua, 1,911 Tab. §,370 158 1952 ik Kay By Rt ¥en. 3,091 "
i858 m [ T R 1,610 5 1] 3,987 - i3 Feb. L5 1y
150 1,786 Jus, LIS T I AN 3,6 1% 135] 3,987 - 1,080 Fet, 3,775 1
151 1,943 [ T Teb. WY s [LE] 3,587 - J.85) Fabo T.e4d 132
FLEL 1233 due, 1,948 Feb, 3,187 145 ESF2 3,852 - 1.362 Bea. 1,321 143
9 T.898 Jul.. LIS fab, e 15 323 3,255 al. 1,783 Yeb, 5,001 125
W 1,254 F N 1,351 Fab. 1,85% 130 321 1,912 $ul, 3,439 Febo 3,161 134
s 1,830 Jul. L05F Eeb 3,520 12 Laes .01 Faa. 2,810 Fet. 3,187 ne
1978 1,976 ol LeIy  Feb. 1,87 [LH] 976 3,887 - 2,087 Fex. 6,054 152
i 1,961 Jun, 1,911 Faeb. 1872 13 [ H 1,937 oo, 1,012 Ton. 4,648 we
e 1,70 Tun, 1,935 Feb, 3,639 129 Wik 2,234 Jun. K, 168 Feb, 3,452, 9t
1919 1,608 Fum, 1,982  Teb. 130 1 LI “Z,082 Jo. 1,105 Feb. LNTY) 10
1380 PR 1] Mg, 1,035 Teb, (9311 157 1350 £45 Ba, 1,583 Fab. 1,153 L}
1531 1,630 LT LML Fab, ER LT 1 (L] LR TH - 1.6%0 Feb. 3,607 Y
FETH 1,744 Jul. 1535 Kb, 1EM 130 15582 .o Jul. 1,386 Feb. 1440 51
1901 1,604 Fems | LAIE Feb. ERTH iH 1581 451 L N W T Feb, 1,383 ]
1984 1390 [ 1,899 Fab. W1} 148 1111 1,981 - 83 Feb. S H 1t
Aversye 1,919 1,835 ’ 3,87 153 Arecage N T 2,13 139 3

1

Pousibly maximm fivipation area S»
teticacsd baned on roainsl pump
‘eapacity of Solens Fumning Staiice

{3.9 alte)y

IR~-103



Table 7.9

by River Runoff

Dorcoon K33, 3,000 Ba

Possibly Maximum Iyrigation Area

(Cropping Pattern-B)

Fiaeconsria RES, 1,100 ha

drre

—
Vee Padds Dyy Faddy Btkn Fatataity Vit Fad: -DeE Taid: . Ben ‘Imrepalty
ez R?TTJEEE{?.‘IMH Ccbtical Arsa Crifleal  doeusl  of Regigsties Year Atta Geitical WIL%FE{HI Aved Ceivdesl  aamisl of Ircdizanlon
{na)  Homid  {ha} Hoath ¢ha)  Honth (ha) Avea (1} {an) Mgnth {hg)  Hosth | ofhe) Motk (ha} dred {1}
1381 I Hay 33w, LGN - M I s (AN 1463 1200 - }.200 - L300 . 3,000 (1,800) 300 (100}
1] MY Hay WY W L0 - %22 (L4 1M (&R s L - L - L0 - Moop (Z.A00) X0 (104}
W8 LA My L0 e H0TR - 3.8 D000 15 () M8 Lo .~ L3« LI - 3,000 {14001 W0 (200}
[LILIN N1 - 1% K. LNG - ATH (2480 3 UMM WS L9 . LIw - LI - 3,00 (2,400} WO (19}
48T 1,210 moy  LOFT Mer B0 - &80 (210 212 {HR e Lo - 100 - LI - 3,000 (haod) 300 €300}
1983 By ey Hy Wk LOR - %0 (L4 T ) 1968 L - 10100 - 1,200 - 2.0600 (1,i00} 300 (200
1483 My ME K BON - BN {L2U) 1 (8) ne Lk - LU0 - LI . 3,600 (hseny Mo (o)
BEF 208 .- Ll yeh. 000 - 5388 dama 234 C{13N 1990 1200 - 1,200 - 1,200 - 3,000 (2,400) 300 (oo
14N 200 Mey 1,311 Mar. 2020 - 4241 20200 T 103 {1031 157 1,10 - 1,200 - 1,100 - 2,649 (1,100} MO (200}
HIt 100 - Fom - 2O - &0 (L0} 300 (oo} 13 L0 - e = LI - 3,000 (LAK 0 (200}
W12 My 33 W 16K - 3,70 QaT) (g W13 1A - L2000 - L0 - 3,000 (L4b0) 308 (70D
174 P8l Jul, ROKT Rer, B@F - 4,09 {2,000) 137 (W) Wiy Liw - LW = L0 - 3000 {2,4003 WO (3001
1223 W Jul. O K, HOW - 3,98 (L&) CImk (0N 1 L - Lo - L2 - 2,000 (14000 300 (200)
156 100 - "8 K. 1.0M - AR (L8 (D FLEI S T - Live - 120 - 1,000 (2,400) 300 {100)
[LEY 3L ey 35 Kar. L0 - LA (LGN MR (&%) LLELE P ] - 1,100 ~ Ll - 2000 (2,400) 300 (300}
197 5833 el G Gar. WO - 482 {2,092) T 2ie (118) I LI « L0 =~ LI - 3,000 (21,4000 KO (200)
(1) WO Jus. MWL Eet, 1[ed - RN 1 (MW T " L0 - L2000 - 3.000 {1,400) ‘300 (200)
1983 1§ Jue,  ATY Mer. 2,000 = 3,36 (LMY T g RN 988 {9 _ 1,100 . LI - . 9,000 (1400 b (2000
i1 80 Jul. SIE Eaer. 1,070 - 4,328 (N73) 309 (I09) W oo - 1,200 - - 1,200 . 3.000 (24000 300 KI0O)
R LesY  dul. AM mr, LEM - 5,650 (L8017 (M 1982 3,200 = 1,200 - L0 = 3,000 {1,400y 300 (300
1842 38 Jdul. M Karo HO70 - 3,080 My LM (49} 1865 f200 - LIS« w0 - 3,000 {20003 3D (2003
2,070 - B Her. 1,00 = A5 (2,418) R0 (G 205 1,300 - 1,200 - 1,300 . 3.000 {2.400) 300 (10
1383 1985
I:;... hal B4y 1070 4,827 (o3 amr (39) Avarega 1200 1,200 1,100 1,000 (2,400 3@ (2000
Bapgno 18, Parsd dres. 343 e Baipes (K, Pereoss hres, 1,28 Ba
veor By DTN wmrtHRE deen of Terigetina e Ter Bl KOG OIS W ETTRT dasl ol Jerigetie
(24} Momth  (ha) korth (s} Hwath ha) irea (1) (ka}  fonth  (he)  Morth  {ko}  Hsen . {ne} Arxs £l
FL] A sy sy - "y - LA {4280 240 (i) 1543tk Kay M2 r 1280 - LI (KN L LN
I96d LI % - MI v 1T Lo M0 (00) B8 g mey o 36 N L2 - 2,000 ( 1B) I AT
1965 S8 - - 543 - 1,64 (1,080} 300 (100} LA ay T Kz, LY o 3,330 (3,.830) 147 (4R}
111 B - $41 - 249 - 16T (0,00 200 (1cd) 19486 5,363 - 1854 Mer. 1,263 - A% (1,62 13 (159)
[LTh] s - Yy - [T 1,647 (31,6083 300 (2000 ua May . S} Bar. LB - 2,427 (5,334 104 Li0%)
TIT] [T W - 349 - 1,647 (1,008 300 (168} 1968 MF My 423 Mer, L38) - 2,073 { 3T Bé4 L 84}
1349 My - (I TR 1] - 12528 {1,030 288 (18] LLLLINE ] Hay 258 Her, 1,283 - LR L TN 138 [ M6}
130 g1ty - y - 511 - 1687 {1,092) 200 (200} 1B (as) -~ 588 Yab. 1,343 - 3,092 (1,229 143 (L&}
1 3y - H - W - 1047 {16983 300 (100) [EE T T 533 der LA - 2,39 {1,1M) §33 ( %0b
1 us - sy . sy - FLEST (1,098 M0 {200 12 1ae S LA M, LI - 0,53 (2,413 I9) U9
173 30y - 348 - 449 n T.EAT (1.088) 300 (100) 1323 m Hay FE L) Har. L4 - LI (1,04 142 ()
rssy EYC R e Ay . 1,447 41,0580 30 (109} M 88 el 0T e LI - 1A 1L,1%0) 193 4 55}
1375 L1} ] - 349 - 54¥ - 1667 {1,034 300 (oo} 1923 o] Tul, ae LS ¥ £ 3] “  IATY (3, 216) 18§ { %8)
191 49 - 34§ - £ - 1,647 €4,054) 100 (700) W g2k - ATE Rer,  f, 34} - 3,007 (1,739} 2B {138)
1871 541 - 33 - 14 - L8 (1,030 WO 200 1812 317 Hay EL) Mar,  1L,283° = 1,108 { BUI) 147 { &N)
13 349 - My - sy - 1,667 (0, 090F H00  {208) LI L E Broo 1,263 - 2,336 {1,291) 202 {102)
131) 355 - 249 - 5 - LLEAF (1,008 300 200) 131 Rl Jen. WA Mar, 3,283 « RASITC BS) $70 [ TO)
i e Jea. 348 - 343 - 1,538 { 33%) 230 (180 180 2146 Jon 321 Mic. 1,28 - L0 TS NS ( &1}
1508 sy - 39 - S - A2 (1LGH) 300 200} 4 e HE e LR - 2430 (LD 2 (W)
1952 My - S mer. 343 - . 1,654 (4,003 292 (190} g Jul.  26E Mer. L) - 1,030 € £42) 150 (5B
113 T T 1Y St - 1,8 (A 2R () 1383 s A M9 Ner, R2B3 - L3I6{ M) W43 (AR
1T T I L L T R MM 3,283 Jub B K L2 . L68 (1,400 213 (1)
Tt 1398
Arecoae 523 mn 348 1,608 (1.95F) 273 (193} Aiaregr N4 16y T408 (L181 I ()
SataasTugrgerm I, 2,025 b1 © Taasehel 15, 3,500 ba
z N . Vet fudd b edd Bean
Yesr Lr:’:' ::ii;:ul -n::’ ::j:::el -unj::::n:cn - Rasual sl ::::::::n Tear i?'u_—:m}"?ﬁ Fﬁ% Trea Critizel  keowal of ,::::::lln
5a)  Boath  fhed  Momth  s(Ra) LYok {hn} heen £1 b))  Zoach _‘(f:l“ Hanch _(:3 Terth AR hsan 1Y
1353 I 1Y) My 1.3%  par. 2,80y - S81 (3,07 130 {134} 1953 3y kay ;0s Kaz, 3,582 - 5,376 [1,387) 140 { 40)
1554 2,088 My 1089 wer.  I1BiS - 5.INT (R, 138] 2.4k (L&RY 156¢ L1 ey L.&R2 Eot. 3,580 - 970 (2.010) T4 { 28)
1963 T.EM Jea. LM Rer. L AMS o 5,935 (4,106} 2.4% {1.43) 1963 3,301 May 2,004 Mar. 3, 58F . 4,553 (IR R E
W 2,381 Jen. 1M R 3,09~ 2,368 (4,479) 2,50 ()58) EELIR TS L ] ME Mer. 3,88 - A% (1,91 B GID)
BT 1638 Jul. LMY Rer. .41 « §,400 (137 2.75 [1.26) §561 RI00 Kay 10 Mr. 3,907 - LBYY (3,30) L3 (N
1563 TR0 Kay 1,361 ¥ar.  7.213 - £,730 {1,751} 220 {1,40) 1953 1083 ¥ay 1.358% Har, 3497 - 4,21 (1,185 1% (5h)
Wiy 2,080 Kay LD e BLEIY - 6,833 (4,008 2.4 {1.6D) B8 L ny 7 Man. 3,587 - 6,20 (2,739}, 356 (54)
1310 4.s)s Jee. 9T pab. 1,839 - 6,738 (3,509 L3E (1.33) 18 35k - HE6R Teb, 3,927 - 443 (3,856) a7 (AN
#7E 203 Ky L1 M by - 8933 (4,104) 2.&5 (LAY} 1B 84 Key  I,P60 Ker.o 3,987 - 8,390 (4.608) I3 (43}
1322 2,364 My 7,027 Tes. 08T = F390 (4371) 133 (1.59) LI A L - 29T Mpe, 3,967 - 1,081 (7,1} 230 L300
i L840 2ul. 1,000 Teb, 2,159 - 4,467 (3,880) 1.38 ().35) ERE] N T May 853 | Har, 3.0 - 6,013 (2,838) L7 (W}
1324 £, 703 Jul. 1,510 ez, LAIY - 8,443 (),4Lk} 2.28  {1.20) (L HLY 1,473 Jul. 1,850 Hal, 3,887 - 7,310 [1,523) 188 (@)
s LITA ful. LL6F Tan, B89 - 6,8 {1,347 226 (1.8} M5 2, Juk. 1,611 Mac, 108 - 2,40% {1,91%) 1% {34}
1916 191) Jul. 3,9%  Feh. L9 = &1 (3,BR4) 237 {107} I 1 vl LN e, 3,980 - §,01 (3,283 213 (O
1971 2,932 Kay 4,3 Mer. 141 - 8,86 {3,892) 282 {Lan) WiT 150 Key $9%  Har. L3881 - 5,746 (2,759) 16% (69)
LAk ) 1,023 Jua, 227 par. 113 - 643 {),816) 1.35 (1.35) 1918 1,395 Jot. E3tY Hae. 3,587 - 3,216 (3,21 e i)
ith 1,593 Jus 1,873 [T N ] - &, 687 (),610) 2.28 {5,78) (523 N 1) Jan, 1,152 Har. ER L 7,627 (3,682} 191 (43
920 1,3 Jeal L2 Mk, RLe08 - 8,330 (3,659} L3 (LM} 1936 BH Jga. 1.ATR fan. 0,980 - 6,082-(2,00%3 151 {30}
138 F,5%4 Jul. 1,433 Har, L 01¥ - 6,380 (0,3M) 1,25 (E15) 1981 EN - | 1H mr, 3,98 - B0 (5,99 210 (114)
199 L0333 Har.  1am - 6,43 (018 1.8 (L JLLT S TR 800 gur. 350~ 5,300 {10100 L (46D
1953 LB b, L reb, 1,029 = 450 (L) 2.1 (LR 153 A1 Jul. 0N mae, N98T - 5,508 (1,330} BN o )8)
1934 2,458 Jul, LHA War,  4L,32% = 1,335 {4,607 156 (1.36) [ELL A L1 - 351 Ker. 3,581~ 8,383 (L6578 HE i)
113 JEABS .
s 1820 1882 208 S.731 0,690 237 0,38 Averige 3,808 [RI11 L887 Ti851 (3,88%) 197 | 97}

L ressible trrigetien sean is #etisaved bavad oy
walnl} wnp capdtity o Soliza peping statlen

(2.0 o'fa),
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Table 7.10  Possibly Maximum Irrigation Area
(Dependability of 80%)

Irrigation Area (ha)

Service Area

Name of System (ha) ~__Cropping Pattern-A Cropping Pattern-B
Paddy Beans Paddy Beans
Dummun RIS 2,070 1,390(0.67) 2,070(1.00) 2,420(1.17) -
Baggao IS 1,812 1,790(0.99) 1,812(1.00) 2,308(1.27) -
Pared Area 549 1,030(1.88>  549(1.00) 1,098(2.00) -
Paranan Area 1,263 760(0.60) 1,263(1.00) 1,210(0.96) -

Solana-Tugeugarao ISll‘ 2,829 3,630(1.28) 2,829(1.00) 3,610(1.28) -

Pinacanauan RIS 1,200 2,400(2.00) 1,200(1.00) 2,400(2.00) -
Tumauini IS 3,987 2,290(0.57) 3,987(1.00) 3,820(0.96) -
Note:

- Figures in parentheses show multi~cropping index.

- Out of the Solana-Tuguegarao service area (3,143 ha), Solana area of 314 ha

is abandoned due to change of land use.

= Aonual irrigation area is estimated assuming that present pump capacity

will be restored to the nominal one.
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Table 7.11 (1/2) Diversion Water Reguirement
(Cropping Pattern—A)

Dummun R 1s

Jan FEE MaR APR HAY JuE Juk

S 1.8 3.25 .28 3.38 1.75 .53 Z. 47 3] .3 119 t.34
1954 2.73 z N -2% z.72 3.37 .03 134 .48 .3 4] 1,23
1O4S L3z 4 M- .26 2,83 1.54 .12 2.08 .8 -] .62 1, s
1T55 T4 .73 3.02 .28 T.29 3,45 .33 Z.59 .5 .2 .03 1.3¢
PELT [a3<3 2.87 3 A 3.34 1.38 - RE A3 .4 .3 .G3 1.2

B 2% 2.7% 2.8% .25 3.9 2.47 .42 1,83 .47 14 .2z 2.43
HE EE 2,98 2.02 28 3.18 2.82 ] 2,99 .48 = 03 1.47
1ETR .87 .82 .38 J2E .7 2,35 a7 1,52 .5 .3 -63 1,52
197y B8 2.74 2.4 .27 3.32 2.9% .52 L.s £€ .3 -03 1.38
1e72 1.&5 1.5 2.5 =y .49 3.4 2.8 1.58 .5 .3 .03 2.3%
1973 1.86 3.12 2.9¢% 27 3.31 1.588 .3 1.49 N-H .2 03 [
1974 1.57 2.8 2,23 .29 4.38 3.8% 3.63 1.54 .5 3 .03 1.5

Lers 1.08 2.63 3.12 5 2.58 2,57 3,27 §.%4 &8 3 .23 1.42
1€74 ? 3.15 .32 .28 z.72 .4 3:73 E.45 Ry R< .07 2.08
1e77r z 2.4 3.22 .22 3.2 3.82 4 z.71 .48 o5 .02 2.5%
Le78 sé 2.2% 2.92 .25 2.6 z.08 3.72 1.5 .49 .3 03 1.82
1e2e ca 2.2 3.25 . .28 2.34 3.94 2.07 1.82 .81 ) 03 2,22
180 13 3.07 2.%8 28 <£5 4.6 1.54 2.8 5 .3 .03 1.28
1981 25 5.06 Z.80 - 1.26 P 3.35 1.5 .44 .3 .03 1.7
1922 ie 3.03 3.23 L 3.32 2015 2.22 2.25 .4 .3 -03 18
1eg3 -se z.78 ?.89 .28 3.35 3.22 4.12 2.5% .5 .3 .03 1.4
e 1.82 2.8v 2.7 21 z.38 1.45 2.2 §.497 &4 5 .03 E.28

[
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Table 7.11 (2/2) Diversion Water Requirement
(Cropping Pattern-—A)

Solana~Tuguegarac TS UNIT: m?/s
. AN FED MAR APR Hav UM UL ALG SEF oeT
3.3 . a.1m 4.37 .37 4,58 2.73 2,65 3.7 .69 1.59
3.85 2,77 4,09 (37 41t 3.48 .2 1.27 L7z .82
3,40 .2 4,38 .33 3.70 3.92 PG 3.01 69 .an
3.85 a.a8 3.95 1 2.81 3.55 3,03 1.76 .B% LAz
378 4,28 q.41 .29 4,14 2.4 5.15 1.3 .78 LAz
3,81 4,3 4,34 .34 4,03 2.87 2,92 1.04 .47 1.2
3.91 q.52 a.42 L33 .07 .42 1.6 3,52 .7 .57
3.34 a.3 3. 16 L7 339 4.39 3.2 283 .73 LAz
3.83 3.75 4.34 .33 3,93 .84 2.53 3,45 L&Y .32
2,93 4.9 1,09 LE? 3.62 .08 2.9% z.08 .75 1.48
3.72 4.4 4.2 .39 3.9 3.2 4.6 1.89 N:1 .42
3.07 4,14 L3 .97 3. 58 4,97 2,74 AP .az
3,91 2 4.14 .37 3,65 3.58 5.33 1.91 .81 .4z
3.6 IR 4.04 %S X4 2.84 4,47 2,36 .78 .47
3.8 4.3 1.42 .33 4.13 3.87 2,37 .28 & .97
3.87 a.27 4,2 V33 F.74 .53 3.4 1.2 .aa .AT
3.79 4.12 4.4l 19 3.5 q.99 2,53 .43 .78 E
3.91 s.98 3.9z .38 3.58 5.41 1.7a 2.79 .78 .42
3.85 4,78 9,39 .32 .29 2.5% 5,33 1.84 .73 .42
3.81 4,22 4.4% .33 3.57 4,55 4,99 2.24 .71 E¥
3.07 4.3 a.z2 .33 4.23 ALRT 5,15 3.06 .72 .42
3.91 4,32 4.8 .31 3,35 316 344 N-H .95 .4z
371 4.19 4.22 .34 3 0n .67 5,53 2.29 .74 L&
Pinacanauan RIS UNIT: m?/s
JAN FEE  HAR APR HAy N Jue AG . gEP ocT NOV pEC
1943 1.42 1.77 1.85 W17 .94 .15 l.12 1.57 .29 &7 .59 .az
1964 163 1.8 E.73 L8 1.74 .48 1.37° .50 .31 .18 L0z 1.ca
1965 t.q8 1.78 1.85 18 1.4 1.66 .85 1.28 L% L35 N 1.47
1986 1,563 E.72 1.87 .15 169 1.51 1.29 .75 .38 .18 .02 K5
1967 1.8 1.4t 1.87 -1 1.78 .91 2.1\ .55 .33 L] .02 TS
1958 1.6 1.2 1.84 14 L. 79 t.22 .2 .44 .2 .55 .57 1.55
1569 1.566 1.8 1.88 .15 1.73 1.45 .68 V.49 .5 .4 .02 1.28
197¢ t.az 1.82 1.34 .15 1.44 1.84 1.37 1.2 -7 NTY:] Loz .9
1971 1,463 1.59 1.84 Llb £.68 1.55 1.07 1.4s .29 .18 oz .85
192 1,24 1.78 1.73 16 i.56 1.5% 1.27 ) .32 .83 . 0B 1.a1
| g bG8 1.8 i.78 - 17 l.&5 1.39 1.93 .8 -39 -8 02 1.31
1974 L& 1.82 1.88 LIS 1,69 1.82 2.1 k.18 LE9 .18 .0z .59
1975 1.66 i.63 E.75 7 1.55 E.52 2.24 .BL .34 .18 .33 1.01
1976 1.5% 1.83 1.71 i15 1,44 .21 1.687 . ®h .33 .18 .02 [P
1977 1.356 1.B2 1.88 .16 1.75 1.44 1.01 .97 -2 .at .02 1.68
1978 1,54 1.79 1.81 14 1.58 1.54 1,44 .58 .29 Y] .02 .18
1979 1.84 1,75 £.87 FET S 2.12 1.08 1.48 .33 .t8 .02 1.26
1980 1,86 1.89 L.&a T 1.52 2.29 .74 %L .33 .18 .on 119
1541 1.63 1.91 1.4 T 1.39 b0 2.26 .78 .31 . t8 o2 1.5
1907 1.&61 1.79 1.68 - 14 1.54 1.91 2.12 95 a3 .18 .02 1.1
1503 1.3 1.82 1.79 Y 1.79 2.12 2.18 1.3 .3 .18 .35 t.52
1984 183 £.B3 13 .42 b, 54 1.46 .35 .4 1 .22 113
DR 1.7m L 179 .15 1.6 1.58 1.5 a7 - L5z .2 .1
UNIT: m?/s
Jadd FEB [eztid APR HAayY JUn JuL ALG GET fo e X OET

4.15 3.85 .52 5.55 2.49 2.5 .84 .98 -39 a4 4
1944 4.74 4.18 5.4% -3 4.57 3.52 a.ra 3.28 . F49 .- -0 2
AFeS . 5.38 &.03 .25 3 5.71 4.07 3,5 4.0% 1.05 B34 W04 5.7
IF&s 5.38 5.87 L 4 .51 4,38 4.01 5.4 4.85 1.22  53F L0 2.33
19&7 4.53 5.35 .92 .43 5.94 ‘3.%1 4,27 3.7 1.83 = 413 4.32
1948 5.7 5.72 éo14 Bt 3.84 2.04 5.3 T.1s .3 °g ] 3.7
| ot nd 5.02 4.03 5.352 52 5.28 3.388 7.87 2.86 1.04 5¢ 8 2.54
1¥70 3.235 5.18 5,27 A3 &,37 4,39 .26 Z.87 o8 =3 .05 2.4
197t 3.33 F.12 3.48 35 4.58 3.4 3.5 2.41 2 %34 ] FA A
1972 2.948 5.83 5.99 L34 q.1e .3 5.81 q4,2% 1.1 1.43 L0 4,82
1973 . .25 5.94 5.94 .52 5.73 2.533 5.17 2.89 1.08 .59 .04 -F.039
L] 4.7 5.49 4.25 .53 3.17 3.98 &.258 4.1 .02 .59 0s .47
1973 4,86 & &5.1F . .51 5.04 S.04 5.04 4.74 1.09 59 1.1 2.8
1978 a.eg2 5.69 D.4B 96 4.38 3.94 S.1 2.94 1 .59 0s 2.5}
1977 3.93 5.6 &.14 -53 4.7° 7.7 .43 4.3%9 P 1.82 05 1.8
L] 5.9% 3.94 &.2% =L S.0% 7.3& 5.81 2.81 Y5 . 5% -aé 3,43
187% . 5.45, 5.858 &.01 .45 4,33 3.3 2.41 3.3% . ®5 5% NiF3 q.,&
19806 . 4.79 5.77 5.74 S S.a9 7,78 A4.93 5.46 1.09 -3 03 3.08
i¥81 4,42 &.03 4,21 4
1e22 S.t2 5.92 3

S3.83

5H.83

G.8 S.e2
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Tabte 7.12

(1/2)

Diversion Water Requirement
(Cropping Pattern-B)

Dummun RIS UNIT: w/s
SEP oct He bEC
o Y- n g :x] i.12
] L] [ A R4
o .59 0 .43 1.84
0 . N o [T B9
] 1 -3 a -3 1.43
L] i 39 0 .83 2.7
0 1 45 [ .5e 1,35
. 0 t t.73 R 0 .44 1.43
192§ 82 2.37 £.13 1] .11 3.24 1.43 2.4 87 0 A7 f.1a
1972 1.59 i.7 1.2 0 R 3.73 2.71 1.98 .78 0 o842 2,84
1973 1.8 3.23 1.41 0 1.1 _ 2.4 F.21 1.88 dd 0 A& 1.87
1e2q .5 2,47 i1.52 1] 1.12 1.05 3.74 1.94 163 1] AT 1.4
1975 i 2.75 1.47 0 1 3.19 3.7 1.%4 1,23 ] .7 1.4
i92s 2.43 3.24 1.51 1] 98 Z2.74 3.44 1.85 72 1] 54 2.25
| L.ag 2.72 1.352 [ t.08B 2.32 L.%1 2,42 .49 o -7 2.83
1978 2:.99 2.47 1.389 Q .73 3.38 3.62 1.45 -1 0 -1 1.,%8
1779 Z2.77 2.34 1.53 [} a7 4,12 .98 1.3 10t [} ] 2,44
1730 2.0a 309 1.4t 1] .72 3.2% 1.4% 3.8 i3 o 3-11 i
190y 2.i8 3.17 1.4 o L7A 2.z 3,28 E.BY .23 1] &2 1.78
1982 2.2 3.14 1.52 0 1oy 2.88 2.13 z.93 1.08 [ W62 .84
1ee3 .53 T8 (.37 ] 1az 3.5 a.02 3.27 .56 ] 153 1,22
1554 1.76 2,52 1.09 0 .87 1.98 2.11 1.84 1.9 i .51 \#5
1.4 1] 1 3.04 2.72 z.3 49 o
Bagpao IS (Pared Area) UNIT: m®/s
JaN FEB Man APR MAY Jize JuL AYp SEP ocTY N BEC
1%43 -84 -4 o -3 65 9 Ri =14 1] .21 .33
1944 .78 37 o “E7 7 -1 i 2 [1] .12 33
1945 ] 4 ] 24 -85 37 7 14 ) .18 79
1944 .82 28 13 L2F .78 13 .43 3 0 12 .34
15947 84 L] 5] i 454 -P7 32 “Z8 o B e
tyee 86 -9 0 .28 EF 854 .23 14 a .21 78
1949 .87 4 [ .27 .74 .25 .84 .8 [} 8 .64
1920 B4 .29 (] 29 .P2 -3 85 21 o W5 -3
1771 .75 -4 ] + 27 ] 47 .83 .17 o -2 .38
1972 -a3 .37 ¢ .23 .74 -1 -1 W22 0 19 W71
1972 .85 ] 0 24 .74 .87 a4 .27 [ a2 184
1974 .84 L4k 0 .27 .79 .94 &7 BT ] i3 .dg
P75 .87 3B o .25 s 1.01 47 il o .2 Y. 1 .
iP7& .87 .37 o .24 .13 .83 55 24 a 15 A7
1927 .84 -4 1] W27 .84 A4 x-13 06 (1] 537 73
1978 .85 .av 0 .28 57 .64 W3 VIS o 18 .58
tPr¥ .83 4 Lt 25 E.G3 .47 .84 28 [ & .44
I¥60 .8 .38 [ 25 1.4 .31 67 .26 o BT .59
981 .86 -4 0 ~23 A1 1.01 43 « 21 [r] 18 W74
1yg2 .85 4 ¢ .25 .95 .94 .58 .ie [ WS 35
1983 -84 .3 o W28 1.03 7 s .19 o 22 77
1984 87 A 0 .24 22 69 o2 .33 0 4 57
PRIERAGE -1 .21 1} 18 .4
Baggao IS (Paranan Area) UNIT: m3/s
JAk FEB HNAR APR HAY Ji JuL Allg EEP 0oy NOV DFC
1,67 1.94 R [ .68 1.48 1.13 2,09 ] 0 .49 W7
1.67 - 1.78 .84 3 &3 i.78 1.39 .72 RE o .28 1.23
£.51 1.94 .92 0 .59 1.95 .04 1.7 .37 o .42 1.71
1.47 1.68 a3 < - 40 1.8 1.3 1 - a 28 .82
1.464 1.98 -73 o 63 1.2% 2.24 -74 o o «41 1.75
1.66 £.99 il 0 .44 1,54 1,25 B .32 o .49 1.8
£.7 2 .93 o 63 1,73 s 1.99 .41 o .37 1.48
1. 48 1.99 .68 o .55 2.12 S 139 1.49 .59 o 434 .92
L.47 .75 =71 () w5l 1.84 1.08 1.%3 +3B Lol 28 - 82
1.27 1.94 :13 o .37 1.7 a2 i.18 «52 L3 43 1.54
1.82 1.98 .88 o .61 1.7 2 £, 07 6B 1] .28 1.53
1.61 1.99 .93 Q 62 1.8} 246 1.53 37 Q -3 1.07
1.7 2 .a? o .58 1.8 2.32 1.08 Jbb 0 R 1.12
1.57 2 .83 Q .55 1.53 1.92 128 L8l [ .35 3.54
1.4 1.99 .93 [ .63 1.93 1.01 1,29 L% o .4 1.72
1,58 1.93 -9 [ P39 2.22 1.45 .72 »3b O .37 .33
FotrS 1.9} PR 1] 57 Z2.38 1.09 1.%94 b (o] + 37 1.44
1.7 1.85 .B3 a .57 2,52 =72 1.%8 & < .35 1.37
1.67 1.96 -2 o - 1.4] 2.32 1.04 1B ] « 35 1.73
§.é8 1.%3 -93 & .57 2.18 2.17 §.27 +42 K <33 1.256
X33 1.99 .09 [+] X3} 2.36 2.25 1.73 <44 Rl «47 1.78
1.7 2 .22 (4] .54 1.65% 1.48 .47 «B [¢] .45 1.31
V.51 1.74 -89 Q £57 1.85 1.52 1.29 49 O «38 1.37
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Solana-Tuguegarac 1S

Table 7.12

(2/2)

Diversion Water Requirement
(Cropping Pattern-B)

UNIT: m?/s

JAN FEB HAR .  AFR Hay Jun Juu AUG SEP ocy rov DEC
L1514 .73 4,34 2.06 ] 1.53 3.32 .52 4,67 .83 o T}
1964 3.78 3.94 ) a 1,41 3.98 3.1 1.6 1,01 [ .62 2.75%
1985 3.39 4,34 .08 o 1.33 4.34 1.89 3.8 .84 4 .93 3.8%
1964 3.75 ‘4,22 1.87 Q t.08 4.04 2.91 S 2053 1.&7 3 .52 1.44
1967 367 4.49 2,07 Q 1.42 2.8t 5,02 1.6% 1.35 Q .92 3.9
1968 3.71 4.9 @05 [C 1.44 3. 44 2.8 .31 .72 < 1.1 4.09
1969 3.81 4.40 2.08 a [ 3.92 1.48 4,45 .92 o .84 3.3
E970 .05 4.8 1.51 O 1.23 5.74& I i 3.3% 1,09 o T8 2.08
1971t 3,73 3.92 2.05 4] 1,37 .12 2.11 4.38 .Bb o b2 1B
1972 2.8% Q.34 1.93 a 1.2 3.8 2.84 2,863 1.15 o .7 3.68
1973 3.43 4.4 1.98 a 1.36 3.8 4.48 2.39 1.47 [+ L&D 3,42
1974 3.77 4.44 Z2.09 o 1.38 4,06 4.84 3,44 .84 a 4B 2.39
1973 3.81 4,48 1.95 Q 1.2 4,08 .2 2.41 1.47 Q 1,04 2,58
1976 3.5 4,98 1,91 @ .23 5.42 .29 2.85 1.36 o .78 3.45
V977 .59 4.4 2.08 o t.42 4.32 2.z 2.88 .33 o .9 3.86
1278 3.77 a.38 2.01 [ 1,31 4.98 .27 1.6 N [ .84 o939
1973 3.69 4,28 2.07 1.27 5.3 Z.93 4.39 1.34 o .82 328
1980 3.81 .14 1.85 Q 1.27 5.45 1.62 3,53 1.38 ]
1981 3.75 4.44 2.07 0 1.2 3.17 5.2 2.32 t.08 o
1982 3.71 4.38 2,08 g 1.27 a.08 4,648 2,84 .93 [
1782 2,58 4.86 1.9¢ [ 1.494 .3 5.02 3.87 .96 o
1984 3.81 q.48 2.05 a 1.22 3.7 3.3z E. 0% 1.8 ©
AVERNGE .61 4,36 1.99 4.1% 3.4 2.89 1.4 [
Pinacanauan RIS URIT: m?/s
JaN FEB Har AFR Pay Ju JuL AUG SEP ocT NEw DEC
1543 1.58 t.84 .a? g .83 1.41 1.07 1.98 =7 0 .7z
1984 1.59 1.87 .82 a 6 1.69 1.32 i} .43 @ 1a1é
1745 1.4¢ 1.85 .87 o .54 1,88 .8 1.61 .35 o 1,62
1966 1.59 1.9 .77 o EYs 1,71 1.23 .?5 .71 0 .78
ivaz 1.54 1.88 .88 [} .4 [ £ 2.13 .? .57 " 1,48
1548 j.s7 1.89 .87 [} L&l 1.44 1.1% .56 .31 o 1.2t
1949 1.62 1.7 .88 3 .59 t.56 .63 1.89 =1 [} 1.4t
1970 1.38 1.89 .44 o .32 2.02 1.32 1.41 T o .87
£971 V.56 1,64 .87 [} .58 1.?75 1.02 1.8% .38 [:3 .78
1972 1.21 1.85 .B2 [} .55 1.61 1.22 1.12 a9 ] 1.36
ts73 1.59 1.B&; R:7] [ .58 1.6% 1.0 1,08 L&z o 1.45
1974 1.4 1,89 .89 [} .59 1,72 2.03 1.47 .3% o 1.061
1975 L.82 1.9 .63 1} .55 1.72 z.z2! 1.02 .82 3 1.67
1974 1.49 1.% .81 0 .52 1.45 +.82 1.21 .58 0 1.47
1977 £.52 1.BP B8 o L& 1.83 .98 V.22 .14 0 1.464
1978 1.4 1.88 .85 0. .54 Z.1 1.39 68 .34 G 1.2¢
197¢ £.5¢ 1.81 .88 a .54 2.25 1.03 1.84 .57 [} 1.39
iveo 1.82 1,75 .79 0 .54 2.4 .89 1.5 .57 [} 1.3
1981 1.5% 1.88 .88 [ .51 1.34 2.21 .98 .46 [} 1,86
1yaz 5,57 1.86 .88 [ .59 2.07 2.05 1.2 4 [ 1.1%
19832 1.27 1.89 .84 3 .81 2.23 z.13 1,44 .42 [} 1.59
1964, 1.62 1.7 .87 [} .52 1.57 1.41 .44 .74 [ 1.25
AVERAGE 0,53 1,83 .84 o .58 §.74 1.4% 1,23 a7 [} .38 1.3
Tumauini IS UNIT: m?/s
Jan FEB MaR +PR MAY
1963 4.%2 4.4 2.74 [ 1.93
1o4a 4,43 4.43 2.58 [1} 1.37
19¢5 5.23 6.25 2.94 0 1.02 iz
1988 5.2 s.rt 2.01 G 1.42 T
17&7 4.4 5.58 2,79 o r.03 ©
1969 5.06 5.94 2.e9 [ 2 2
PFes .89 6.25 2.e1 0 1.8% 1
1970 3.84 5.41 2.7 0 2.14 ?
1971 3,28 5,35 1,79 0 L 68 S
1972 2.84 5.05 2.82 [ 1.57 4
1572 5.11 &,47 2.8 1} E.98 .5
EePa 4,57 5,91 2.94 a 1,83 a.g 1.5
1975 4.0% 5.22 2.91 [ 1.8 5.72 z.2
ie7e .47 5.%1 ?.88 ] £.62 4,77 z.35
1977 3.81 5.683 2.8% ] 1,73 7.57 5,32
1578 5.31 s.07 2.54 [4 1.81 .74 3.82
pere 5.3 4,06 2.8 [ 1.6 4.8 5.09
190 4.0 & 2.78 0 1.9l 8.11 3
EVED A48 &4.75 o8z o .°B 4.8 D 4.74
1982 5 4,14 2.9 0 i.71 5.5 0 3.R2
1983 3,a 6.0% 2.86 0 [N+ 7.b4 0 5,32
1984 q.63 4.05 2,19 a 1.681 4.74 [ 3.4
PUEFRGE q.47 S.84 2.74 a 1.22 5,33 9 1.15 3.4
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5.

Table 7.13 Salient Features of
Dummun River Irrigation System

Proposed Works

Exisring
Works Facilities o oti T New
! Canstruccion

Dam & Reservoic ]
a} Hequired storage - - 2&.1££ 1&.2L3

volume (109 a?)
Headwotks
a) intake {Bm xHm xHNos) 1.3x0.9%3 - -
Irrigation Facilities
a) Main canal {km) 20.4 18.3 -
b} Laterai/sublateral 35.7 22.3 2.7

canals {km)}
¢} Headgates {MNos) 9 2 -
d) Turooucs (Mos} [13 55 -
e) Other structures (Nos) 194 E1) 1
Drainage Facilities
2} Drainage canals (km) 5.7 25.7 -
b} Struccures (Hos) 7 - -
0'& ¥ toads .
a} Reads (km) 35.3 29.5 9.7
b} Gravel mecalling (k) 5.8 2%.5 9.7
Oa~Farm Facilities
a) Farm dicches (km} 8L.5 65.3 63.4
b} Facm drains {km) - - 136.0

- Table 7.14 Salient Features of
Baggao Irrigation System

Proposed Works

IR~ 110

Hork Exiscing
g Facilities Rehahilitation Hew
. * o Construction
"1, fam & fesarvoelr
a) Required storage - - lB-lil 10.111
volume (10° m'}
2. Headworka
a) Incake (Bm xHm x NHos)
- Pared b.2xl.2x1 - -
- Paranan 1l.6xl.4xl - -
3. Irrigacion Facilities
a) Hain canal (km) 4.8 9.8 -
b} Lateral fsublaleral 35.7 4.0 -
canal (km)
e} Headgaces (Nos) 13 & -
d) Turnouts (Hos} 76 49 -
e) Other structures {(Nos) 303 42 ]
6. Drainage Facilities
a) Drainage canals {ka) 13.1 13.1 -
b) Strucutres (Hos) 24 - -
5. @ & H roads
a) Roads (km) 28.2 3.4 7.9
b) Gravel mecalling (km) 4.8 3.4 27.%9
6. On-Farm Facilities
a} Farm ditches (ko) 116.0 102.0 il.0
b) Farm draips (km) - - 120.0
f1 For cropping pattern-a
{1 For cropping pattera-8



Table 7.15 Salient Features of
Pinacanauan Irrigation System

. W
Wocke Existing Froposed Works
Facilities ces . Rew
Rehabilitation .
Construction

t. Headworks
a} Intake {Bu x Hm x Nos) 1.4x0.8x2 - -

2. Icrigation Facilities

a) Main canal (km) 23.1 B.2 -

b) Lateral/sublateral 10.6 6.1 -
canal (km)

¢) Headgates {ios) 5 2 -

d} Turaouts (Nes} 71 7t B

e) Other structures (Nos) 161 29 -

[}

Brainage Facilities
a} Drainage canals (km) 2.9 - -

b) Structures (Hos) - - -

4. 0 & M roads
a) Roads (ka} 26.4 25.4 3.3
b) Gravel metalling (km) 1.0 25.4 3.2

3. On-¥arm Facilities
a) Farm ditches (km) 34,7 23.9 49.3
b} Farm drains {(km) - - 79.0

Table 7.16 Salient Features of
' Solana-Tuguegarao Irrigation System

Propused Horks

) Existing
Horke Facilities gl abilitation gz:strucrion
(Solana
L. Pumping Station Station)
a) Pump type Vertical Vertical
mixed flow mixed flow
b} Bore {mm} - - 1,000
c) Pump unict {m?!/min) 18 90 109
d} Pump uwnit (Nes) . 4 4 1
2. lLrrigation Facilities
a) Hain canal {(km) 18.4 1l.4 -
b} Lateral/sublateral 25.7 19.9 -
canal (kw}
¢) Headgates (Nos) 8 8 -
d} Turnouts (Nos) 67 63 -
e) Other structures (Hes) 117 5 2
3. Drainage faciiities
a} Drainage canals (km) 12.9 12.9 -
k) Structures (Nos) 3 - -
4. 0 & M roads
a) Toads {(km) 32.9 16.9 ~
b) Gravel metalling {km) 16.0 16.9 -
5. On-Farm Facilities
a) Farm ditches (km} 118.7 90.2 19.4
b} Farm drains (km) - - 187.0
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Table 7.17

Salient Features of
Tumauini: [rrigation System’

Horks

Existing
Facilities

Froposed Works

Rehabilitation

New
Construction

. Dam & Reservoir

a) Required storage
volume (106 m?)

. Headworks

- (6:9)L

.02

a) Intake (Bm x Hm x Nos) 1.2x0.924 - -

3. Booster Pump (Nos) - - (800am x&units)é%
(700mm x Aunits )=

4. Irrigation Facilities

a} Main canal (km) 21,5 9.6 -

b} Lateral/sublareral 82.3 29.8 10.0

canal {km}

c) Headgates (Ros) 21 13 3

d} Turnouts {Nos} 183 40 -

e) Other structures {dos) 322 84 6
5. Drainage Faciliries

a} Drainage camals (km) 23.3 23.3 -

b} Structuces (Hos) 11 - -
6. 0 & Y roads

a) Roads {(km) 32.0 16.4 3B.4

b} Gravel metalling (km) 35.5 16.4 38.4
7. On-Farm Facilirties ) .

a) Farm ditches {km) 118.0 6l.2 6.1

b) Farm drains (kn) 1.6 4.1 252.0
/1 For the cropping pattern-A
/2 For the cropping pattern-B
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Table 8.1

Unit Cost for Irrvigation System

Unit Cost (B)

Work ltem Unit
' F.C. L.C. Total

1. Excavation m?
headworks, earth 25 15 40
large canal, earth 15 10 25
small canal, earth - 30 30
rock 90 60 150

2. Embankment w3
excavated material 15 5 20
borrowed material &0 20 60
3. Backfill m3 15 20 35
4. Reinforcement concrete m3 850 600 1,450
5. Plain concrete m? 800 550 1,350
6. Lining concrete w3 800 550 1,350
7. Reinforcement bar ton 10,600 4,600 15,2060
8. Wooden form m? 50 200 250
9. Stone masonry m3 690 560 1,250

10.. Comcrete pipe m
$400 ' 260 150 410
#500° 360 190 550
#600 450 250 700
#700 550 300 850
#3800 780 420 1,200
#1,000 910 430 1,400
11. Gravell metalling m? 20 15 35
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Table 8.2

Project Cost of Each

(Cropping Pattern-A)

woftk: 1 TEMS

13 ban
18 DIeely cost
2} ENDIRELT COST
X PHVSICAL CONT,
CTGTAL -1
£} IRRIGATION
Ly MIRETT CO8T
At DEIVER. nAM
[} FUMP STATIGH
C) DIVER. CANAL
01 IRK. & DRG.
2) COMPENSATION
X1 O/M FACILITIES
4) ENBNR. SERVILE
» ADHINISTRATIOR
tBUR-TOTALY
FHYSLICAL CONT,
OTAL-11Y

&

L1y GRAND TDTAL

WORE [ TENS

1} DAk
1y DIRECT CosT
21 INDIRELY £05F
3) PHYSICAL CONT.
i107TAL-1»
11 IRRIGATION
1} DIRECT COs5T
A} DIVER, DAM
By PUHFS STATION
C}r DIVER. CanAL
o+ ERR. 1+ DRG.
21 COMPENSAT 0N
X O/M FACILITIES
4} ENGNR. BERVICE
5t ADHINISTRAT LGN
(SUR-TOVAL)
&) PRYSICAL CONHT.
IYOTAL-II3

111y GRAMD TOTAL

HORK ITERS

15 Dt
b} DIRECT cos?
2V LHDIRECT Cost
3) PHYSICAL COiil.
(TGTRL - i
EL1 IRREGATION
1} DIRECT COST
A) PIVER. Dan
8y FunpP STATIOH
Cr DIVER. £ANAL
oy JRA. & DAG.
2V CORPEMNSATION
3r O/t FACILLITIES
41} EHNGHR. SERVICE
) ADHINISTRATION
(SUR-10TAL)
PHYSICAL TOMNT.
(T0TAL~-111%

&

1M1y GRAHD TOTAL

- L3
GRE0AD

JI2IT9
SLABLS
0
24940
103449
€
1020723
155107
117383

155893

- 4
LLRYS-{8

TIOFES
453087
142
&340
2nEET
11370
BARa8E
135774

eaZeC |

11467880

1188680

554394
1023948
a7y
FI1200
129156
11370
1839210
278BB>
HXBORT

IX246773

[d]

85018

127132
(4}

5400
20992
[(
239342
359I
273473

275473

Laeh
F4077
1&s2
1350
5248
229860
1378653
205648
13830§

158701

- L}
ABTALG

87854

&
i0tag
37895
o
ITA4TY
B&764
A3518Q

2]

%4424
2T159
1667
&T5(0r
2LZA0
2250
177195
S6579
A3X773

43774

720048

FALH
Id

3520
14B54
¢
172764
25914
1904768

iT8&78

10201
AR2PE
aa8
rizie]
3714
i6247
F5144
14170
108268

198269

8205
144582
aca
4400
18548
16247
Z64TI0
40034
J0EFAS

306946

10730
21179
Q
1120
4803
v
57832
P&TS
86507

HALOT7

- L]
150830

&1781
184775
2RI
I5%e
Ga74
45440
I02508
45374
1a78RA

16705
ha 3]
il
1204

5754

28476

4271

32747

{FATTERN-f)

18370

Candidate Scheme

GAFFPAL (BAM

1758560
23040
29EX0

22875¢

20742
%7212 g
o
3520
10173
¢
0G24
15049

LIGET:

JI44403

1130
33Ga0
21780

LL&FTO

15184
51880
agy
jcic1d
2544
11127
az504
12374
RARBY

261832

28759¢
S&Lo
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38928,
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BHS
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12759
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Z7425
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()
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1463
o
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o
207
s
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18s28
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a
1035
2079 .
1919
R96BS
4483
24267

38327

- *
2061467

[:1:34
'Y
725
1278
Q
10900
1435
125125

218702

GAPPAL IFUNMP)Y

- %
149293

10148
0

120467

1810

iIa77

163170

HORE 1TEMS

1} DIRECT CosT
23 INDIRECT {057
3t PHYSICAL COHT.
{TOTAL-12
11} IRRIGATION
1} DERECF COST
Al DIVER, DAr
B} FPUIMP STATIOHN
Cr DIVER. CanaL
¢ LR, & DRG.
21 CONMPENSATION
3} O/8 FACILITIES
4} ENGHR, BERVICE
Sy ADAIMISIHATION
(GUE-TaTAL)
FH¥SICnat COnr.
aBtML-11h

&

TEIE GRAND TOFAL

23106

158435
')
1137
3579
[
3450

']

50462

14084
[4]

283
BBS
3871
2418%
3627
2781z

27812

11Allocated cont

8620
O

460
ifsa
O
10214
1532

1175k

17486

120

[ 41
9795
1469
112564

11264

147%7
{

&00
1292
1218
20007
3001
23010

23050
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168392
2%289
193601

255871

2030
3180
48%0

37040

14242
4R425
346
i
348%
15243
821064
12325
4387

131329

FEOI0
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109604
pITs
1994
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J7aac

= BOG - — -

- 1474 1580 3050 - - -

—-. f 177¢ 1440 hed RY ~- K - ¥ - 3
n78280 13400 11030 245630 1280674 GI25h 2246170
1AR463S 13201 L4280 2745l - - -
427304 163322 11352 27674 26303 1893 48196

ZATA « 158 158 o 40 405

12480 a00 200 1000 1A00 350G 750

A7IL% XA0T f00 4503 3222 LT3 4008
41440 o hLTH 31940 0 INT5 3325
H80F12 . 33976 FOBOE AT R4 2095 26979 BTRO4
102190 sS0E7 45214 GTiQ ALXS 4047 8408
78T07L 3015 15479 74344 335448 21078 HHTIT0
361352 52515 A444%59 074 144458 128242 29270
IUNI T P1QOO}
LuLUTAaN TLAGAN

TorAL FC Lc TOTAL FC LC TOTAL
O { a Q O 0 o
3454851 slacs ai119 SIB2I 21980 2732 24772
37ged 44024 31822 75844 55179 41855 27034
3 13 & 7465 FES L] &22 &2
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&0048 /8901 202S 11126 8O0 200 [Ru il
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Table 8.3 Project Cost of Each

(Cropping Pattern-B)

(PATTERN-Tit

CHICO-MALLIG MATUHI
WORE 1YEMS e [ m—— e e
FC | YorAaL FC [ TO¥AL

Iy Do

£y BACCT - COst - - - - - -

2) INDIRECT COST - - - - - -

31 PHYSICAL CONT. - % - B - % -t

{TOTAL-1) L6655 484530 LIB30B0  3ICBS10 151950 460460

El) IRRIGATION

1) DIRECT COST

A) DIVER, pAM - - - 87a%4 s1781 149635

B) PUHMP BTATION - . - - - - -

C) DIVER. CAMAL 323479 230965  BR4394 - - -

U IR, L DARG.  5aEESL  4A53GBT 1021948 242331 184775 AWIB0e
2) COMPENSATION 4 Ph82 FL62 « 2494 2494
X} OrsH FACILLTIES 24950 &240 31200 10144 2538 12480
4) ENGMR. SERVILCE 103449  © 25867 12933 17895 9474 47369
5F ABHINIGTRATION G 113370 jid70 0 41440 41448

{SUB-TOTALY 1020724 B3IR4B56 1859210 378424 302508 ABOIRY
&) PHYSICAL {ONT. 1531069 125774 278883 56764 45376 102140
CroTalL 113 1173833 944250 2130093 4315108 347084 783072
110}y GRAND TOTAL 1040382 1450790 3291173 F43690 499834 1243532

Candidate

Scheme

Tl 1y

132¢)

L4122
<

8o
FHUI
o
31924
5089
390135

%1773

1G3&0

14240

11352
158
200
00
3940
3¢a0
43271
15429

ALCALA-AMULUNG FTUGUEGARAD
WORK ITEHE @ —em—mmmmm——e e ———— mmm s mmm——— e —— i
FC L FC
1} DAM

1} DIRECT  cOSs1 - - - - - - -
2y INDIRECT COST - - - - - — -

3} FHYBICAL COiMT. - - - - - - -
(ToTAL-1) (1] [ o o [ O ¢
113 IRRIGATION

1) DIRECT LosY

A) DIVER. LT, - - - - - - -

Bl PUHP GIAT DM Ba0if 13446 FEA2R 20730 4721 35451 %1404

C) DIVER, CARNAL - - - - - _ - .
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23 COMPENSATION k4 k-1 ABbLT & 315 R R Q
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CEUR-TOTAL) 23542 L3745 377195 57832 28475 84309 1Qa 687
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(TOIAL-11) 275473 158201 Q42X3774 HE507 I2T7ar FRIDA 122472
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41 ENGHNR. SERVICE 14934 1714 18588 10175 2544 12719 1663
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FC FC Lc TOTAL O
I DAH
1t DIRECT ~ COST - = - - - - Ry P10
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3} PHYSICAL CONT. - - - - - - B30
LTarAL-(y (4 <] o o o Q 41150
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1} DIRECY COST
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S) ADMINFSTRAT ION [d 3871 it Y o 1218 LZ10 (o

(GUR~TOTAL) I740 2418% &ILPL 1oZka ?79y 20T 1547w
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I[11) GRAND TOQTAL 2301 219087
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Table 8.4

10.

Table 8.5

Summary of Cost Allocation

(Chico Mallip 1P, Cropping Pattern—A)

Unjt: pLOG

Descrviption

expenditure

. OMR costs

b. OMR cosls

Flood A
Cont Tol Irrigation Power . Tatal
. Cost 1o be allocated 4,060.71
a, Constyruction cost (3,715.25}
b. ONMR cost {capitalized) {365.46)
Benefits (capitalized) 784,62 9,954.67 . 10,739.29
Afternative costs 443.03  3,631.40 4,074.43
Justifiable expenditure 4643.03 7 3,631.40 4,674.‘03
. Separable coats 94.01 3,360 14 _ 3,654 .15
a. Construction costs (83.85) (3,090.31) (3,124,16)
b. OMR cost {capiterized) {10.15} (269.83}) (279.99)
. Remaining justifiable 349.02 271.26 620.28
. Pev cent distribution 56.3 - 41,7 lop.0
Renminiﬁg joiut costs 341,49 265.07 B 606.56
. Copnstruction costs {(304.62) {236.46) (541.09)
(36.86) (28.61) {65.47)
. Total allecated cost 435.50 3,625.21 4,060.71
a. Construction costs (388.48) (3,326.77) £3,715.25)
(47.02) (298-1’;4)_ (365.46)
Annual OMR cost

3.89 24.66 2B.55

Summary of Cost Allocation

(Chico Mallig IP, Cropping Pattern—B)

Unit: uleb

Flood

l)escript?on Control Irrigation Power Total
1. Cest to be allovated §,031 .45
a, Construction cost (3,689.1¢) )
b. OMR cost lcapitatized) {342.51)
2. Denefits (capitalized) 184.62 5,884.71 6,669.3)
3. Alternative costs 463.03  3,582.40 4,025.43
4. Justifiable expenditure &43,03 - 3,582.40 4,025.43
5. Separable costs 159.69 3.330.88 3,650.57
a. Construckion costs (106.764} (3,064,20) £3,170.94)
b. OMR cost (capiterized) (12.953) (266.68) {279.63)
6. Remaining justifiasble 323.34 15(.52 574.86
expenditure -
7. Per cent distribution 56.72 43.8 100.0
B. Remaining joint costs 326.45 254 .43 560,88
a. Construction costs (291.21) (226.97) (518.20)
b. QMR costs (35.22) (27.46) (62.68)
9, Total allocated cost 446.14 3,585,31 4,03_[.&5
a. Construction costs (397.97) ' (3,291.17) (2,689.14)
b. OHR costs C4B.17) - (294.14) C(342.31)
10. Anouval OHR cost 3.98 24,31 28.29
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Table 8.6  Summary of Cost Allocation

(Matuno RIP, Cropping Pattern-—A)

Unit: p10b
lrrigation Kater Suppiy
Description Itydropover - Totai
Hatuno Hagat Hatuno Hagat
l. Cost to be allocated 6,862.64
a. Construction cest (5,855.07)
b. OHR cast (1,007.57)
(capiterized)
2. Benefit (capitalized) 6,554.57 3,514,811 534.58 119.79 204.97 10,928.72
3. Alternative costa 6,554.57 2,163.40 5346.58 119.79 204.97 2,577.31
4. Justifiable 6,554.57 2,163,490 5334.58 1i9.79 204.97 9,5717.31
expenditure
5. Separable costs 3,257.33 870.07 0 a Q 4,127.49
a. Construction costa (2,632.00) (783.07) (0 ) (0 ) (0 ) (3,415.07)
b. OHR cost C(625.31) (87.c0) (0 )} (0 ) (v ) (712.33})
(capitalired)
6. Remaining justifiable 3,297.24 1,293.133 534.58 11%9.79 204.97 5,449.91
expenditure
7. Pexr cent distribution 60.5 23.7 2.8 2.2 3.8 100
B, Remaining joint costs 1,654.82 HaB.25 268.05 60;13 103.94 2,735.24
a. Construction costs (1,476.20)  (578.28) (239.12) (53.68) (92.72) (2,440.00}
. OMR costs {178.62) (69.97) (2B.93) (6.50) {11.22) {295.24)
%. Total allocated caost 4,912,315 1,518.32 208.05 60.18 103.94 6,862,864
a. Consiruction costs (4,i08.20) (1,361.35) €239.12) (531.68) (92.72) (5,855.07)
- b. OMR costs {803.95) (156.971) {(28.93) €6.50) (11.22) {1,007.57)
10. Aunual OMR cost 66.44 12.97 .39 0.56 0.93 83.27
Table 8.7 Summary of Cost Allocation
{(Matunc RIP, Cropping Pattern-B)
tnit: PR1DD
Irrigation Water Supply
escription Hydropower Total
Hatuno Magat ttatune  Hagat
1. Cost to be allocated 6,862.64
a. Construction cost (5,855.02}
b. OMR cost (1,007.57)
(capiterized)
2. Benefit {capitalized) 6,554.57 1,910.35 534.%8 119,79 204.97 9,324, 26
3. Alternative costs 6,556.52 1,992.74 53@.58 119.79 204.97 9,406.65
4, Justifiable . 6,554.527 i,910.3% 536.58 i19.79 204.97 9,324,206
expenditure
5. Separable costs 3,557.%6 870.07 0 0 L+ 4,427.83
a. Construction costs (2,900.00} (783.0%) (0 ) (0 )Y (9 ) (3,683.00
b. OHR cost (657.76} 87.00 {0 ) (o ) {90 ) {764.76)
(capitalized)
6. Remaining justifiable 2,996.81 1,040,28 534.58 119.79 - 204.97 4,896 .43
expenditure
7. Per cent distribution 61.2 21.2 10.9 2.5 4.2 100
&, Remaing joiot costs - 1,490.10 516.18 265.40 60.8B7 102.26 1,434 .81
a. Construction costs (1,329.37) (460.46) (236.75) (54.3) (9t.22) (2,i72.00)
b. OMR costa (160.83}) (55.72) (2B.65) (6.57} (11.04} (262.81)
9. Total allecated cost 5,047.86 1,386.25 265.40 60.87 102.26 6,802.64
a. Counstruction costs (4,229.27) (1;243.53) (236.75) (54.30) (91.22) {(5,85%.07)
b. OHR costs (8E6.59) (L42.72) (28.65) (6.57) C(11.04) (1,007.57)
16. 0.54 6.91 83.27

Annual OMR cost 67.65 LE.80 2.37
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Summary of Cost Allocation

Table 8.8
(Zinundungan IEP, Cropping Pattern-A)
Unit: P106
Description Irvigation Power Total
1. Cost to be allpcated £74.2)
a. Construction cost (418.08)
b. OMR cost (capitalized} {56.15)
2. Benefits (capitalized) 520.66 160.57
3. Alternative costs 376.36 160.57 536.93
4, Justifiable expeandefure 376.36 160.57
3. Separable costs 77.24 49.69 126.93
a. Canstruction costs {66.59) (41.70)  (108.29)
b. OMR cost {capiterized) (19.65) (7.93) {1B.64)
6. Remaining jus(ifi;ﬁ)le 299.12 110.88 410.00
expenditure
7. Per cent distribution 73.0 27.0 100.0
B. Remazining joint costs 253.51 93.77 347.28
a. Construction costs (226.13) (83.64) (309.72})
k. OMR costs {27.38) (10.13) (37.51)
9. Total allocated culst 330.7.5 143,46 47421
a. Construction cests (292.72) {125.34) (418.06)
b, OMR costs (38.03) ((18.12) (56.15})
10. Anwual QMR cose 3.14 1.50 4,64
Table 8.9  Summary of Cost Allocation
(Zinundungan IEP, Cropping Pattern-B)
“Unit: p1ob
Description Irrigatien Pou.er Total
1. Cost to be al!oca.ted 434,11
a. Construction cost (383.29)
b. OHR cost {capitalized) {30.82)
2. Benefits (capitalized) 310.12 140.12
3. Alternative costs 340.75 140.12 4BO.B7
4. Justifiable expendeture 310.12 140.12
5. Separable costs 17.24 - 49.56 126.80
a. Construction costs (66.59) {42.54) {109.13)
b. OMR cost (capiterized) (10.65) (7.02) (17.87)
6. Remainiag justifiable 232.88 99.56 323.44
expenditure K
7. Per cent distzibution 72.0 8.0 160.0
8. Remaining joint costs 221,27 - 86._0% 307.31
a. Construction costs (197.40) (76.76) (274.16}
b. OMR costs (23.87) (9.28) (33.15)
9. Total allocated cost 298,51 135.60° 434.11
a. Construction costs £263.9%) (119.30) (3813.29)
b. OMR costs (34.52) (16.30) | (50.82)
E0. Annual OMR cost 2.85 1.35 4.20
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Table 8.10 Summary of Cost Allocation

(Dummun RIS, Cropping Pattern-A)

Unit: P10
Deseriprion Irrigation Fower Total
1. Cost to be allocated 511.21
2. -Construction cost (449.38)}
b. OMR cost (capitalized) {61.83)
2. Benefits (capitalized) 569.91 66.31
3. Alternative costs 426,42 56.31 490.73
4. Justifiable expenderure 426,42 66,31
5. Separable costs 45.74 28.23 73.97
a. Construction costs (3%.37) (24.96) (59.33)
" b. OMR dost (capiterized) (11.37) {3.27) (L4.64)
6. Remaining justifiable 378.68 18.08 416.76
expenditure
7. Per cent discribution 90.9 9.1 100.0
8. Remaining joiac costs . 397.46 3%.78 437.2
a.. Censtruccion costs {354.56) (35.49) (390.05)
b. OMR costs {42.90) {4.29) (47.19)
9. Total allocated cost 443.20 68.01 511,21
a. Construction costs (388.93) (60.45) (449.38)
b. OMR costs (54.27) (7.58) (61.83)
10.  Asnual OMR cost 449 0.62 5.00
Table 8.11 Summary of Cost Allocation
(Dummun RIS, Cropping Pattern—B)
Unic: P1G6
Description Irrigarion Power Total
1. Cost to be allocated £71.30
a. Construction cost (414.20)
b. OMR cost {(capitalized} (57.10)
%. Benefitrs (capitalized) 269.35 58.32
3. Alternative costs 3g8.4l 58.32 - Lab. 13
4. Justifiable expendecure 26%.15 58.3%
5. Sepatable costs 45.74 28.69 74,43
- a.  Construction costs (34.37) (25.2%) {50.16}
b. OMR cost {capiterized} (11.37) {2.90) {14.21)
6. Remaining justifiable 223.61 29.63 253.24
expenditure
7.  Per cent distribution 88.13 1.7 100.0
8. Remaining joint costs 350.44 0§.43 396.87
“a. Construction costs (312.62}) (41.42) (3564.04}
b. . CGHR costs.’ £37.82) (5.01) (42.83)
9. ‘Total .allecated cost : 396.58 75.12 471.30
" a: Construction cosis (365,95} {67.21y ° (414,200
b. QMR costs : (49.19) (7.91) (57.10})
Annual OMR cost : 4.07 0.685 .12

1G.
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Table 8.12

Summary of Cost Allocation

(Baggao IS, Cropping Pattern—A)

Unic: mo_ﬁ
Description Ircigation Power Tocal
1. Cost to be allecated 513.41
a. Construction cest (450.98)
b. OMR cost {capitalized) {62.43)
%2. Benefits (capicalized) 472.26 18.05
3. Alternacive costs 428.97 78.05 507.02
4. Justifiable expendeture 428,97 78.05
5. Separable costs 36.21 25.88 .62.09
4. Conmstruction costs (26.41) (22.01) (48.42)
b. OMR cost {(capiterized) (9.80) {3.87}) {13.67)
6. Remaining justifiable 192,16 52.17 Lh4 .43
expenditure
7. Perc cent distribution 88.3 11.7 100.0
B. Remaining joint costs 398.52 52.80 451.32
a. Constyuction costs (355.46) (47.10)  (402.56)
b. OMR costs (43.06) (5.70) {48.76)
2. Total allocated cost 434,73 78.68 513.41
a. Construction costs (381.87) {69.11) {450.98}
b. OMR costs (52.86) (9.57) . {62.43)
10. Annual OMR cost 4.37 0.79 5.16

Table 8.13 = Summary of Cost Allocation
(Baggao 1S, Cropping Pattern—B)
Unit: #1086
Dnscripti.un Irrigation Power _i‘otal
1. Cost to be allocated 447.99
a- Construction cost {393.18)
b. OMR cost {capitalized) - {56.81)
2. Renefits {capitalized}. 216.71 66.57
3. Alternative costs 370.69 66.67 637.36
4. Juscifiable. expendeture 216.71 65.67
3. Separable costs "36.21 25.88 62.09
a. Construction costs (26.41) (22.49) (48.30)
b. OHMR cost {capiterized) {9.80) (3.39) (13.19)
6. Remaining justifiable 180.50 40,79 2721.29
expenditure .
7. Per ceat distribution 8L.6 18.4 . “100.0
8. Pemaining joint costs 314.89 71.01 . 3B5.90
4. Construction costs (280.93) (63.35) (346.28}
b. OMR costs {33.96)} {7.66) (41.562)
9. Total allocated cost 351.10- 96.89 447.99
4. Construction costs {307.34) (85.54) - (393.18) "
b. ONR costs (43.76) (11.05) (54.81)
10. Annual OMR cost 3.62 0.91 '4§.53
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Table 8.15 Replacement Costs
(Irrigation System)

Unit: ELOS

Pump &
- Hawe 0f Schemes Others{25)% Canals(25)*

Gate for

Chico Mallig

Hatuno

Dabubu

Zinundungan
Alcala.Amukung West
Tugulgarao

Lulittan

Ilagan (Pattern-A)r*
Itagan {Pattern-B)
Gappal (Pump)

Gappal- (Dam, Pattern-A)
Gappal (Dam, Pattern-B)
Jumaun

Baggao
Solana-~Tuguegarao
Pinancanauan

Tumauini {Pattern-a)

Tumauini (Pattern-8)

75.58
2149
46.69
18.491

20.59°

65.45

66.02

75.09

67.46

21.%0
13.55
0.55
1.30
5210
0.75
2.00
1.24
H.Z&
3.40
2.60
2.70
0.55
0.61
0.76
0.27
1.38
1.74

Gate for

Ra

bber Q&M Equip-

Intake(25)}*% Dam{25)% ment(10)%

25.16
1.25

- 3120

5.7 . 12.68
- . .t.o0
- 1.75
- eas
- 140
- 2.95
- © 309
- 3.09
- 4.40
- 4.40°
- 4.00
- 1.0
- - 0.91
- 1.41
- - 0.60
- 1.9z

- S 1.92

*: Durable year

#*%: Cropping Patteérn

Table 8.16 Annual OMR Costg for Damg

Unit:- p106

Hame of
Schenes

Chico-Hallig 1P
Matuno RIP
Babubu RIPZ-
Zinundungan [EP

Gappal IP

Dummun RIS
Baggao IS

Tumauini IS

Hame of
Bam

Hallig Ho.2
Hatuno No.}
Dabubu

Zinundungan

 Colorade,

Calaocan, &

Sta Maria
Dummun

Faranan

OMR Costs
A a-_n
11,662 1153
5.18% LRI
0.22° 0.21
2.26% 1.97*
3.55 3.33
- 3.55% 3134
3.56% 2.814
Q;BZ G.64

* Allocated OMR ceosts
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Present Irrigation Water Demand (1985)

Table 10.2
L UNIT: N3/§
NAME OF  AREA CORS< : ’ : ' ' ;
SYSTEM BASE POINT RO JAR FER MAR AFR HAY JUN Jut AUG SEF oeY NOV DEG

Cits -UC-3 ] 0. a4 0.50 Q.79 0. 11 a3 ¢33 [PBY: [eRal} 006 Q.00 0,17
CISs uc-a 0.0 0.49 0,53 0. 30 0.12 0.33 a, 36 [N L] sy 0,06 000 .18
Cliss uc-5 .11 o.t4 0.1% 0,02 .03 [ s (LT .05 0. 08 0,02 0,00 005,
Cl5s [WaErs .25 .20 Q. 3% o2t [ ] 1007 1.50 1.08 0.8% 0.21 Q.00 0.10
C1Ss uc-7 0. 69 0,80 1.04 [N 0,23 0. 64 O, 36 [y 4 wz7 0,13 G, Ga ¢.28
SUB YOTAL 1.83 P19 2.6% 1,45 0.78 2.37 3.28 2.19 1.94 0.48 6.00 a.78
11, MAGAT BASIN

[ 2 H-1 g.57  10.50  11.80 4.87 2.35 7.0 7.7% - 5.95 S5.05 1,93 0,00 3.7
Tigs M-2 QLD 0.1% .17 Q, 10 Q.03 .08 o,k [ -] Q.08 0.02 Q. oo 0. 08
CiSs M- 1t.54 20,71 16,866 ?.19 3.5 1130 14.86 13.863 2,85 3.33 0,00 5,47
HAGAT RIS 13 BS.07  73.24 14.80 32.19 t01.98 71.56 BY.84  37.63 0,00 0.00 44,01 37.09
CISs H=4 117 1.36 1.08 1.03 0. 30 0.79 1,04 (ORI Q.74 0,22 [N 0.51
Clss H-5 0.04 0.08 010 0,06 0,02 0.035 0, 08 .05 o0 .01 Q.00 0.903
SUR TOTAL B&. 4% 105,54 45,19 349,34 108,27 90.79 111,70 58,72 14,36 5.5% 45,01 47.07
101, ILAGAN BRSIN

Ciss -3 0.a3 0,04 a.03 .02 0. 04 0.13 0.20 .14 0,12 0,03 o.00 0.0
C1ss 1-4 ©. 10 0.12 0,14 0.08 o.11 0.39 Q.58 0. 41 0.34 .08 0.00 .04
BUR TOTAL 0.13 016 [ Q.10 015 0,52, 0.78 Q.55 0,44 R Q.00 Q.05
IV, SIFFU, RMALLIG BASIN

Ciss g1 Qa.90 1.60 1.34 .84 .22 .35 0.73 G.bS a.51 0.17 0.0 Q.41
S1EFY RIS 28 8.75 9,85 .99 4.4%  14.08 7,88 2.13 .20 0. 00 6, 00 &.19 4.99
[ §-5) §-3 [T -4 [O¥t-} oae [ Y] 0,04 0. 12 .18 G.14 0.12 .04 0,00 003
MALLIG RIS 5i 1.20 1.56 .18 Q.27 1.63 t.45 (-2 1.40 1.19 ¢.15 Q.77 ¢. 54
CiSs 5-5 0.z 0,52 .39 .23 0.15 6.50 a.76 (14 [OW. k3 0.13 Q.00 0,10
SUB TOTAL 15.22 12,98 %.08 %.90 1412 12,50 - §5.44 7.98 2.75 0. 49 &.96 | 56.1%
V. CHICO RASIN

Clss c-1 2.30 2.55 2.32 1.1 0.30 0. B3 Q.52 <7 BT 6.2 0.00 | 0.9%
Clss c-2 1.00 1.16 £.10 0.56 .24 0.569 0.45 0. 39 Q.45 0.13 0.00 0. 47
CiSs C-3 Q.50 0.5 0.54 - 0.2 0.13 0.34 ©.24 [ Q.4 0.07 .00 o.21
CHICO RIS 22 F.1% IDUDT 1L.BS 1.8% 0,00 . 4,59 7.57  AL.37 8,469 6,90 7.74
ciss Ces .44 0.52 0.63 [y 4 [ T2 0.50 [ o.51 0. 41 Q.12 0,00 0.8
clss c-5 0.50 ¢.59 0,72 Q.42 0.18 0.57 0.76 0.5 CO.47 D14 0.00 Q.2
CHICO HEST 25 1,48 1.69 1.91 Lae G, 00 0. 00 .52 .87 1.35 Ea M ©.88  G.Bs
Ciss £-n 1.5 - 1.89% 2,29 1.29 a.34 Q.73 Q.97 .77 0.&6 Q.15 Q.00 L G4
SUR TOTAL 14.88 19.21  21.1s a.07 1.52 361 B.74 11,34 15.47 10.64 T.76 11};a
V1. LOWER CAGAYAN EASINM

Ciss LC-i [ o a8 Q.10 ¢ 08 0.08 0.28 0. 43 0. 33 0.24 @07 .00 [
TUMALIINI IS fied 1.46 i.90 2.20 0.55 1.87 §.87 1.91 1.6l 1.37 e.17 0.94 Q.75
§/PAELCAGA, 18 3a 0. vs 9,08 ¢.09 UGy O.ug GO 0¥ 008 O.0b 0,01 @, 08 .05
PIMACANALGH RIS 25 0.38 4. 45 0.51 o.08 0.3 .38 .36 0.30 .23 0.03 o272 0.
Clss LE-5 6.0 L7 .85 (-2 062 2.56 3.19 2. 40 £.57 ¢.57 0.00 ©. 253
S/ TUGUEGARAD [S 37 1.24 [V 1.69 0.74 .00 0.00 GL0G 0,00 .00 600 0.74 0,85
Cise . . LE-o 0.3 0,38 0,44 0.2& Q. (b .15 .2 Q.15 P17 0. 04 .0 (U Dy
CIADP{LGUIG) 3 .52 0.62 0.70 o.11 0,55 ¢.53 ©.51 D.42 CG. 30 0,65 [ 3

CiSs LC-7? 0.34 0,46 G.49 [ 0.07 0,18 0.1 [ P P G 13 G048 Q.

CLADP (A/AHULLD 39 1.53 t.B4 2.07 ¢.322 1.55 i.5t 1.43 1.2¢ 1.13 0.14 .91

BAGGAD (PARED) 40 .58 670 0. 79 Q.17 0,61 0. 60 Q.57 0.48 0.45 0.05 Q.55

BAGGAD {PRRAHANY 43 0.79 ©.9%5 1.07 Q.17 5.13 1.10 t.ls Q.88 6.8 @10 0.47°

Cl5s LE-10 1.58 1.6% 1.97 1.1% 0.28 0,55 0.88 0. 66 0.54 [ PRT- G GO

CIGs LC-11 0.05 Q.06 0.07 Q.04 .01 .03 0.04 0.0% 6,02 0.01 0. Q0
TINUNDUNGAN RIS a4 2,12 2. 64 2.99 G.4a 216 2,01 2.6G0 £.72 1.69 a.21 L=

‘DunteN RIS 44 .19 L.B8 2.3 @, 38 2,61 £.B? 1.9& 1.62 .20 ©.14 .54

Ciss LE=13 @70 .97 1.09 o.a1 [ Fale] 0.A5 G.d6 @, 50 [ .09 0.0

CIADF (L/CAGA.) 47 0,08 0.0 0.10 .02 ©.38 0.3& 0. 37 Q.50 0.7 0.03 G, 04

CitEs LC-t4 ¢.41 a,s7 Q.75 0.a7 0.12 G657 0.38 .29, .19 0.05 0. G0

SUBE TOTAL 13.78 $7.42 20.45 5.5 17,17 §4.48 16.25  13.41 11.17 1.896 &.31
TOTAL 130.77  157.&80 93.76  &8.7% 138.81 124.27 iSs.1&6 93.3% 47,863 19.21 67,08 73,38
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Table 10.3 Future Irrigation Water Demand (1990)
NAME OF AREA CODE/
SYSTEH BASE POINT NGO JAN FER MAR ARR MAY JUN Jui ALG ser ocT NaV DEC
1.. UPPER CABAYAN BAGIN
Cigs uc-3 0.52 0. b4 0.70 ¢ 40 .37 1.28 1.8 0.73 0.85 0.25 QLe0 =3
CIPFs UG~ .oz 28 0.29 .14 0.15 | 0.83 O.5& 0,30 0.35 o, b0 .00 [ 1]
Clgs yc-4 Q.40 0,49 Q.58 0,50 a.14 .34 0,48 0.25 Q.29 Q.09 O.00 0.18
€15 - -5 0. 45 a.19 a.20 o, 1 0.31 0,37 a.ac .2 .2 .07 0.00 0,07
Cl15s . UC-&B .47 .54 .72 0.38 0,3 1,07 1,20 1.36 1.12 0.26 0.00 Q.15
ClSs uc-¥ 0. 85 0.9% 131 o.70 0,70 2.30 3.44 2.47 2.04 Q.48 0.00 0.5
SUD TOTAL 2.51 3.1t 3.75 2,06 1.85 5.7 H.18 5.3 4.9 1.2 0.0 1.17
11. HMAGAT BASIN
€iss - o, .52 10.50  §1.60 &.87 2,96 9,47  10.50 8,03 7,863 2,51 .00 3.91
Cips M-1 0.13 Q.16 0.1 0.1t 0.09 .32 0.35 .27 0.8 a.09 a.on .06
CiSs M- a1z 0,15 .17 .10 0.e5 .19 .T5 0,19 0. 19 0,08 0.0a [
GlSs M3 11.54 20,21 16,866 9.19 4,86 16,73 22,00 20.17. 14.59 4.9 0,00 5.47
LClks -3 GLos e.11 G, (7 0,08 0.05 G119 a.24 L2z 0. 16 .05 0.0 LB A
\MHABAT RIS 13 £17.84 118.74 @84.29 55.75 1311.00 9B.31 142.29 74,11  4i.17 29.95  48.87 90.91
CIss M- 112 1,36 1,66 1.03 a,5% £.93 2.42 2.08 1.70 .58 G100 G, 51
cigs -5 0.06 0.08 0. 10 .08 0.03 o1 .43 0.11 0.09 0.03 a.00 0.05
SUB VOTAL 139.39 151,31 114.95 73,16 119,59 127.14 178.21 105,18 65,79 3IB.2B 46,87 . 100.98
III. ILAGAN BASIN .
Ciss -3 Q.06 Q.07 0,09 0.05 0.05 .17 0.5 a8 0.15 0.0% 8. 00 0.03
clss 1-4 0.18 0.21 0.23 0.15 0.15 0.49 0.73 0.52 0,43 0. 10 0,00 o.07
ClFs 1-a 0.17 200 0.27 0.14 0. 14 a, 47 Q.70 0.50 0.4z .10 0.00 .07
SUB TOTAL 0. 41 a. 48 0.54 0.34 0.3% 1.13 1.568 1.20 1.00 0,23 .00 0.17
IV: SIFFU, MALLIG BASIN
Ciss S-1 0.7 1.0 1.34 0.B3 o.50 0.89 1.17 1.0 .83 o.27 G.00 G, 41
SIFFY RIS 29 13.68  15.97 16.70 5.50 5.22°  14.90  16.9C 9,22 A2 479 3,043 11,79
‘Ci8s 5-3 0.2 .15 .18 0. 11 0.07 .22 .28 0.23 0.28  0.07 0,00 0.05
_HALLIG RIS B 1.36 1.78 0.64 .00 1.11 3.25 3.10 2,66 Q.92 0.00 0.35 1.02
Ciss -5 ¢, 27 Q.34 0.4 .24 .21 Q.73 143 a.87 .44 .19 0.00 o1
CIFs 5-5 @19 0.23 0,29 617 0.15 0.51 0.79 Q.51 .45 043 Q.00 0.07
SUB TOTAL 16.55  19.57 19.77 &.85 7.06 20,50 25.37  13.82  40.47 5.45 3.78 £3.46
V. CHICO BASIR
CISs c-1- 2.30 2.55 2,02 [P .47 .23 076 0. 66 0.78 0.35 o.o0 a.99
cIss £-2 f.00 1.17 1210 0.56 ;49 1.24 0.87 o.74 0.86 0.25 .00 0.42
CiSs -3 .50 0.58 .54 [~ [ 0.58 a.ai 0.35 a. a0 [ [ o,y
CHICO KIS o3 23.60 R\, 43 12,99 Q.00 8.66 27,08 7,25 1B.82 7.1% .00 5.52  20.0%
CISs c-3 0. 44 6.52 e . 57 .25 0.87 1.17 .88 .21 0,00 .18
€154 c-3 0.50 o.59 0.7t 0.42 .28 a.99 1.34 t.ot 0,28 0,00 0.20
CHICD WEST = WL 2,47 1.14 Q.00 .73 2019 1.81 1.59 o0 0,49 1.69
CISe C-s 1.56 1.89 2,29 1.29 0.62 1.98 267 2,07 0.52 ©. 00 G.64
CIFe c-& o.20 .25 Q.3 Ga17 .15 Q.52 0. 70 .54 .14 0. 00 ©.03
SUB TOTAL 32,09 3B.45 22,02 4.t0 11.76 3b.68 31,98  2e.7a 1.83 8.0t 24,58
91, LOMER CAGAYAN BASIN
Ciss Le-t 013 0. 18 0,20 0. 17 0,10 0.35 0,54 0,47 0.3t 0.0% .00 0.08
ClFe Le-1 0.7 ©.08 0.10 0.08 0.05 o.18 .28 .21 0. 16 0.0% - 0,00 [
TUMAUINI IS g 1460 0 1,90 2.20 .33 £, 87 1.7 1.91 1.81 L.57 0.17 0.94 0.79
S/PAB.CAGA. IS . 34 1.84 2.22 1.0z 0.00 1.35 4.23 3.48 2.95 1012 0. 00 0,43 1.57
PLNACANAUAN RIS 35 1.57 5.78 1,79 0,15 1,60 1.56 1.E0 .97 0.32 0.26 Q.11 1.2:
CiSs LE-S 1.12 1.33 150 .94 0.81 2.99 .03 3.03 2.49 0.72 0,00 0. 88
CIFs LLe-s [N ? 0.13 .15 2.09 0.08 0,2 Q.38 [N~ G.24 0. 07 .00 0.04
S/TUGUEGARAC IS 37 1.24 1.30 1.69 0.26 0.00 0.00 .00 6.00 o.0n 0, QG0 0.74 .85
CIse LC~& o, 3¢ 0.36  ©.44 a2y oLy [ .57 0.583 0.35 .10 0.00 Q.1
. CIADP (LGUIG) ) 1.01 1.15 1,15 0, 10 .03 1.61 0.97 0.63 0.05 0.00 6.00 0.74
C18s, LE-7 0. 38 . A0 .49 0.29 ‘0.18 [ 0. 64 0. a8 0.39 Q.11 Q.00 014
"CIADP (AZAMULUY 39 3.08 3.48 3.350 0. 30 3.14 3.05 2.93 1.90 0. 14 0,00 Q.00 2.24
PAGGADIPARED) - &0 0.58 .70 .79 0.12 Db OB 0,57 0. 48 0.45 0.03 .35 G- 40
EBAGGAC (FARANANT 42 0.79 0.95 1.07 0,17 1,43 1:10 1.06 0.88 0,03 0. 10 0.47 .54
ClSs LE—40 1.38 1.63 1.97 1.18 o.58 1.93 2.4l i.96 1.5t 0.47 oo 0.56
ciss LC-1t 0.05 0.08 0,07 0.04 0,02 0,07 0,09 0.07 0.08 0.02 O.00 0.02
ZINUNDUNGAN RIS 44 2.z 2.58 2,81 -7t - 2,05 Z.03 .36 0.12 0.6 Q.00 1.53
DUMMUN - RIS a5 1.19 . 1.88 2.31 0.38 2.01 1,89 1.%6 1.62 1,20 0.14 0.94 0.74
c18s : Le-1 s .70 0,97 1.29 G.81 .41 1,32 1.9t t.45 .93 .28 0.0 0. X1
CIADPIL/LAGA.) 47 .63 14,08 15,52 t.41  15.20 14.31 14,79 9.57 0.42 0. G0 0.0 L5D
Ciss LE-i4 O 41 0.57 0.75 0. 37 .74 0,77 114 .85 0.54 0. 85 .00 0.18
SUB TOTAL 29.2F  37.91  40.71 .47  32.70° 40,25  43.35  3i.1&6  13.32 2,% .%5.98  2i.tS
TOTAL 220.24 D230.83 201,84 94,18 173,30 231.89 28&.76 183.27 109.10 49.80 &2.64 1631.37
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Table 10.4 - Future Irvigation Water Demand (1995)
UNITY M 3/S
MATE OF RREA CDDES
SYSTEN BASE FOINT NO JAH FEH AR APR HAY JUN UL AUG SEP oct NOWV DEC
I. UPPER TAGAYAN DASIN
CIss uc-3 Q.52 .44 0, 7¢ [ 0,37 1.2 1.38 078 0,83 9,25 .00 ¢.Z4
CIFs uc-3 .22 b 2T [ PR 0,15 0.5 G 56 0. 30 0.35 .10 . - @,00 .10
Ciss uc-4 el 0 G as O, 53 a,30 o, 4 G 44 G. 48 a.25 .29 Q.09 0,00 “Q.18
Ciss uc-35 0,15 [ 0,20 [N 0,11 0.37 0. 40 6. 21 .25 0.07 0,00 007
Cl15s UC~&aE 0. a7 0.54 0,72 6,36 2038 1,27 1,50 1,36 1.12 0,24 0.00 ©. 19
oABUEL 1F [ 0.b8 0.2 1.09 0.14 0.8{ 0,56 073 0.8 0.21 0.13 0,04 - O.59
Clks uC -6 Q.43 [Nl [ &, 35 .36 1.17 1.793 1.28 1.04 .24 0,00 .18
CiSs uc-7 Q.83 0.99 [ <3 0.70 0.70 2.390 3.44 2. 47 2,04 0. 48 0. 00 .35
ClFs uC -7 o, 19 22 Q.79 Q. ts [T} (84 0.74 .54 0,45 Q. L Q.00 0.08
SUR TOTAL .89 4.75 5.80 2,70 5.17 B.43  11.40 7.5 b.&0 1.72 0,086 1.98
II. MAGAT &ASIN
C1Ss H-1 8,52  1¢LEx  11.80 &.87 2,95 9.47 10,52 8.03 7.63 2. 41 .00 3.91
CIFs M-t 0.13 016 .18 Q.11 0.09 0.32 0.34 0.27 . 0,26 0,09 Q.00 0.0
CISs n-7 [N 3 0.15 a.17 J0.10 - @.08 0.19 .25 e.i9 0. 19 G 0% 0,00 0. 04
C15s n-3 11.38  T0.R%1 16, 8b T.1% 4.86 18,75 22,00 20.17 148,59 4,94 .00 5.47
CIFs M- Q.50 Q.53 ¢ 0.44 0.24 0.24 Q.93 1.z2 1.12 0.81 - 0.27 0. 00 0.15
MAGAT RIS 13 117,84 118.74 B4.29 $5.75 111.00 98,31 142.29 74.1f  41.17  29.93 48,687 90.91
Ci3s M3 1.12 1.38 1,66 1.03 0. 53 183 2.47 2.08 L.70 0,58 0,00 Q.51
ciss "-35 Q.04 Q.08 Q.10 Q.04 0.03° 0.10 9.13 .11 0.09 0,03 0,00 0.03
SUR TOTAL 137, 6% 1S1.7% 115,30 73.35  119.78 127.88 179.1%7 i0H.0B  &6.44  38.%0 48.87 101.10
111, ILAGAN BASIN
CISs I-3 0.0 .07 Q,07 .05 0. 05 Q.17 25 0.18 0.15 Q.0 0. 60 Q.03
Ciss I~4 oL 0,19 0.25 0.13 0.1 0.4a4 10,83 Q.47 0. 39 0,09 0.00  0.07
CIFs 1-4 0.24 .78 G. 36 Q.20 V.20 0.68 o.98 Q.71 0.58 0,14 - Q.00 0. 10
SUP TOTAL .48 0.54 o.72 o.38 .38 1.27 1.83 i.3a 1.12 0,28 0.00 Q.20
V. SIFFUY, MALLIG PASIN
C1ss 5-1 0.91 116 154 0.83  o.3a - 0.89 1.17 1.01 0.83 0,27 0,00 ‘0.41
SIFFU RIS 29 13.68 15.97 18.70 5. 50 5.22 14.90 16,90 8.22 7.42 4.79 T.43 11,79
CISs 8-3 0.3 G.15 9. 16 0.1% 0.07 .22 0. ©.25 0.21 0.07 ©.00° 0,05
nALLIG RIS 31 1.3 1.78 0,84 .00 .11 25 3010 266 0.92 000 0.35 1.03
Clss s-3 .27 a.34 Q.42 .24 0.21 0.7% .13 0,87 0. 64 019 0.0 .1
CiFs 5-5 0.53 0.66 0.82 0.47 0.42 1.448 .2z 1.71 1.26 0.37 Q.00 .21
SuUR TOTAL t&.87 20,00 20.3¢ 7.15 7.33 21.43 24.H0 14.72 11i.28 5. 49 3,79 13,60
V. CHICD BASIN
CISs c~1 2,50 2,85 o E.o1 @, 4z 1.2¥ QTS O, 68 Q.76 €35 0. o 0,99
ClSe c-2 1.00 1,17 .10 Q.58 0.44 1,24 0.87 0.74 0.86 0.25 0,90 0,42
Clss C~T LEQ 0.58 0.54 .28 21 usa Q.41 0.35 0. 40 0. 12 0,00 .21
CHICO RIS T 23,60 2P.ET 12.99 Q.00 B.66 27.08 22,25 1B.8B8 7.19 Q.00 5.52 20.07
CHICD MALLIG 0 38.05 44,59 44,74 4,36  3B.41  T6.93%  35.95 XTS5 7.88  6.39 2,93 29.44
CISs c-a 0,49 .52 0.67 .57 0.25 0.87 1.17 0.88 ¢.72 .21 .00 0,18
CISs c-5 Q.50 .59 0.71 G.Aa2 0.78 0.99 1.34 1.01 Q.83 o.24 0,00 Q.20
EHICO WEST ] 1.9% 2.a7 1.14 QL0 ¢.7Z TP 1.81 .59 0.563 €00 G dG L.o%
ClGs E-& 1.5& 1.89 2.z09 [ 0,62 1.98 R. 67 2.07 £.77 0.52 0.00 ["A-T]
[ C-o 0.71 0.8 L. 04 0.58 0.51 i-81 2.45 £.89 1.463 0.48 0.00 0.29
Sup TOTAL 70.85 8353 &67.52 2.87 S0.,3%  74.90 &9.68 S51.34  22.467 8.54 8,94 54,0
VI. LOWER CAGAYAN BASIN o
CIGs LE-1 ©.13 o118 0.20 0,12 0,10 0.35  ©.54 0,42 0.5 009 Q.00 0.05
CIPg LC-t Q.07 0.08 0.10 .06 0.05% 0.18 C.28 0.21 . 0.8 .05 0. 00 0.03
YUMALUINT IS 3T 1.25 1.590 Z.20 0.33 1.87 1.67 1.91 .61 (§.37 0.17 b.94 0,79
S/PAB.CAGA. IS 34 1.84 W20 1,02 0.¢0 1.35 4.23 3.48 2.93 1.12 . Q.00 0.43  1.57
PINACANAUAN RIS =5 1.57 1.78 1.79 ¢.15 1,60 1.55 1.50 0.97 Q.32 " 0.24 0.11 1.21
Cise LC-5 L1z 1.33 160, 0,54 0.81 2.99 4.03 3.03 2. 49 0.72 0. 00 0.46&
CIFs LC-5 0.56% &L 75 6,90 0.53 0. 46 1.67 -~ 1,70 1.39 0.40 Q.00 Q.26
S/ TUGUEGARAD IS 37 3.71 4,19 4,02 Q.58 3.78 3.67. 3.53 2.29 0.74 G.&1 0 026 0 2.8
Clss LC-& O30 o, 30 [ o.28 [ [ > 0.57 G.4% 0.%5 Q.10 Q.of 0,13
ClEs LE-& 0.43 0.51 0.62 0.36 0.31 1.15 1.55 1. 14 0.95 .28 o.an 0,18
CIADP ILGULGY 38 1.0t 1.15 1.15 0,10 1.03 1.0t 0.97 0.863 0.05  0.00 G.00 0.74
ClSs LCc-7 0.38 - 0,40 0. 49 0.29 0.14 0. 47 0.564 0.48 .39 9.11 <, 00 0.14
CiFs -7 0.14 G 16 [ ] [ b [T @56 0. 49 O3y 0.3t .09 0,00 0. 08
CIADP{A/ARULLY 39 3.08 3.48 3,50 Q.3¢ 3.14 3.0% 253 1,90 G186 0.00 Q.00 J2.24
BAGGAOTRPAEED)? £0 Q.= a. 70 G, 79 Q.18 0,61 Q.40 Q.57 U, 4B - Q.45 G.03 L 0.35 o 0.40
BAGSAD (PARANANY 4 .79 0. 95 1.07 0.17 1.13 1.io 1.06 0.088 0.83 [ TN 0.47 0.53
Cits LE—-1o 1.38 1.63 1.97 1.16 .58 1.9% 2.61 1.96 i.61 Q.47 0,00 0.56
Clss LC-18 9.0% 0.05 0.07 .04 0.02 .07 .09 0.07 .06 .67 .00 0.02
ZINUNDUNGAN KIS 44 .21 2.58 Z. 68 .2t 2.20 2,05 2,03 .56 0.12 0,00 0. 00 1.6%
DUMHUN RIS as i.19 1.B8 2.31 0.38 2.01 §.89 1.96 1.52 .20 0.14 0.94 0.74
Clss LC-t3 0,62 0. 8O .14 0,72 - 0,57 1.17 1.70 .29 0.B3 0.2 0. 00 0,28
ClapDPIL/CAGA.} 47 9,63 14,08 15.52 1.41 15.20 14,31 18,79 B.ST - 062 .00 .00 8.52
Clss LC-14 0,41 0.57 075 o.47 .24 0.77 I.51  0.85 0.54 0.15 0.00 0.18
SUB TOTAL 32,69  41.78  44.86 B.60 37.23 #4667  [O.H0  F6.2T . 16,37 4.04 3.50 - 23.59
TOTAL 263,39  302.0% 101.05 Z18.42 280.58 337.53 217,30 124.48 SB.77 45,15 194150
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Table 10.5 Future Irrigation Water Demand (2000)
) JUNITS Bh3/S
NAME QF AREA CODES T
SYSTEM BASE FOINT ND  JAN FER HAR APR nay Juk JuiL, AUG SEP acr NV DEC

1. UPPER CAGAYAN BASIN

ClEBs uCc-3 .57 G, 64 Q.70 0. 40 8,37 .28 . 139 0,73 0. 85 0. 25 Q.00

CIFs uc--3 .22 0.2 0.2 0. 18 0.15 0.53 0,56 0.50 0.35 0.0 G 00

CiSs w-a 0,40 0.49 9,53 @30 [T oL a4 0,48 .25 a, 09 a.09 . Ol

Clss yc-5 a.15 0.19 Q.20 Q.12 0.11 0.37 Q.4n 0.2 .25 0.07 0.00

CiSs UC~-sE 0.457 0. 54 0,72 a.3B 0,38 o7 190 1.38 [ g .2 [

paRUBL TF b .46 0.91 1.09 oo14 o8l 0.55 0.72 0,46 0.21 0.13 o.0s

CIFs UC~& 0.57 1.0 1.3% o7 0,71 2.%4 3.51 L2.ED 2.08 Q.45 [

Cibs uc-7 0.85 0.9% 1.31 0,70 n.70 2.30 3.434 2.47 2.04 .48 0,00

CiPs . uc-7 Q.47 [ 0.7z 0. 37 0,59 1.27 1,51 1.37 113 0.24 €O

BAFEPAL 1P <] 3.5R 4,55 5. 08 0,54 a.37 3.16 3.9a 2.5 1.0y 0. b8 .24

Clfs . . UC~BE .15 0,47 .on [ 0.127 0,39 .59 ¢.42 ¢35 G.o8 [

LULUTAN IF s 2.35 2,17 3.a3 0,34 3.2 2.2 z.84 1.80 0,70 G448 ©. 15 2.16
Sus TDTAL 10.89 13.47 16,00 4.30 11,37 16.19 I1.43 14.40 10,38 3.3% 0.45 7.55
If. MAGAT BASIN

CiSs H-1 B.52 10.50  $1.80 &,87 2,98 9.47  10.5T 8,03 7.63 2,61 0. 00 X9y
Clfs M-y 0,13 [N [LNY: 0. 11 0,09 0.32 0.3& .27 0.2 0.09 0.00 0,06
ClSs M- Q.12 0.15 Q.17 Q.10 Q.05 0,19 .25 0.19 a.19 .05 0. 00 Q.08
CIss H- 11.54 20.21 16.856 .19 4,84 16.73 Z2.0¢ 20.17 14.53% 4.94 0.0 5.47
[ 1 M- G. 30 .53 0,44 Q.24 Q.24 @ 93 .zo 1.12 a.81 0.27 Q.00 Q.15
MAGAT. RIS 13 117.84 16,74 84,29 55,75 111.00 98,31 142.2 FA.LL Al1.17 2%.95  AB.BY  P0.91
Cifs M-4 1.12 1.38 .66 .03 0.55 1.83 .42 2.08 1.7G 0.54 .00 0.5l
ClSs Mes 0,06 ¢.08 .10 Q.08 .03 0,107 0,13 Q.11 009 .03 ¢, 00 0.03
BUR TDTAL 139.63 151,73 115.30  73.35 119.78 127.88 179.15 106.08 &b6.44 38.5¢ 48.87 101.10
111. ILAGAN BASIN ' '

ILAGAN IR 18 .90 1.93 254 0.56 1,17 .54 0,90 Q.55 .4 Q. 3¢ .27 1.02
CiSs i-3 Q.06 0.07 0.0% .05 0,05 0.17 0.05 0.18 0.15 0.03 .00 Q.03
CISs 1-4 Q.18 0. 19 0.25 0.13 13 [T ] [CS-] .47 0. 39 0.09 [T e.07
CiFs 1-4 ¢.24 0.28 038 0.20 Q.20 Q.68 0.98 6,71 0. 58 0.14 O.00 0. 10
SUR TOTAL 1.36 2.47 .56 o, F4 1.51 1.81 -1 1.91 1.60 0.58 Q.27 .22
V. SIFFU. MALLIG BABIN

ClSs S-1 o, 91 1.10 1.%4 ¢, B3 0.3 a.89 1.17 1.01 ¢ 83 G327 Q.00 G 41
. BIFFU R1S 29 13.88 15.97 14.70 5.50 5.22 14.%0 16.90 8,22 7.42 4.7 F.4% 11,79
CiSs 5-3 G127 015 .18 e.11 a.07 0,22 c.o8 0.25 0.21 c.07 0.0Q 0. 05
MALLIG RIS S 31 1.36 1.78 a.84 ©,00 1.1t 3.25 3.1 2.66 .92 000 oL 3 £. O3
ClSs 5-5 .27 .34 [N} Q.24 ©. 21 0.73 1.1 0.87 0.54 0.19 ©. 00 9.1t
CIFs s-5 0,53 [ YN .82 oL a7 0.42 1.44 L2z 1.71 1.26 o357 0.Go .21
SUR TOTAL 14.87 20,00 20.30 7.15 ?7.33  21.4% 24.80 14.72 11.28 5,69 3.78 13.60
V. CHICG BaSin

ciss C-i 2.7 .55 .52 Q.47 1,23 & 76 G, 68 .76 0.35 Q.00 ©.99
Cl5= c-z 1.00 1.17 1.10 0,24 1.24 .87 0.74 0.Bt 6.25 Q.00 v,z
Ciss c-3 9,50 a.58 0.54 [ 31 .58 [T 3] [ 0, A @12 0. 00 -7
CHICO RIS o T3.&0 23.33 2.9% e.&6 DF¥.02 22,08 1e,.89 .19 o0 5,57 20,47
CHICO HALLIG 30 38.05 44,19 44,75 IF. 41 I&.YF IB.YS 23,08 7.88 8,39 2.3 29.44
ClSs () 0., a4 0.52 0.53 0.2% @.87 1.17 0.8 0.72 0.1 0,00 [T
CiSs [ 0,50 0,59 0.71 0.8 .59 1.9 1.01 .83 .24 Q.00 [l
EHICO WEST 25 1.59 2.47 1.14 0.73 .19 1.81 i.5% 0.63 0,00 (o 1.6%
CISs o 1.3 1.58 1.91 .52 1.45 2.03 1.77 .38 a. 33 0. 00 G.57
CiFs c-& 0,83 .01 .2z O, a0 2,13 .88 2.23 1.92 0.58 .00 .33
SUR YOTAL 70.71  8F.0%  &7.32 B8.74 S50.52 74.89 &%.47 S51.33  2R2.67 - I 8B.94 55,07
VI, LOWER CAGAYAN BASIN

Ciss Lc-1 a.i3 0.14 o 20 [T~ G 10 0.%8 ¢.54 [P )4 [ 231 0.09 [Py 0.03
Clks ALC-1 G, 67 .08 [T T, 08 ¢ 05 .18 0.z8 [<~31 O. 14 .05 Q.00 0.03
TUMAUINI 1S 3z 1.48 1.90 2.20 Q.33 1.87 1.57 1.91 1.561 1.37 0.17 a.94 0,79
5/FAD,CAGA, 15 34 1.84 z.22 1.4z .06 §.35 4.03 3.48 2.95 1.12 Q.00 Q.43 o
PINACANAUAN RIS Z5 1.57 1.78 1.79 0.15 1.80 1.58 1.50 .97 0.32 0,26 o.11 1.2
Ciss LC-5 @, 64 .75 0,91 L5 - 0.48 1.70 =z 1.73 1.42 Q.43 000 0.28
ClFs Le-s 1.14 © 1,34 .62 0,95 .83 3.on 4,08 3.07 2,52 0,73 0. 00 [T
TUGUEGARAD P 3 .88 1.33 1.44 Q.30 .69 Q.52 UL 47 0.42 o.25 .19 0.15 Q.85
_ S/TUBUEGARAD IS 37 3.7 4.1 4,22 0.3% 3.78 3.87 3.57 2.29 0.7z .81 0.25 2.65
ArAMK_ WEST 1§ 37 6.44 g.13 .47 .22 6.05 5.89 5.71 3.65 1.48 1ota 0,466 4.87
CIss, LC~s 0.30 0.36 0,44 0.2 0.13 Q.47 0.5 .43 .35 a.10 0.00 L)
CIFs Lc-6 .G, 45 @53 0,64 Q.37 .3z §.19 1.61 1.71 Q.99 ©.09 (e O. 18
CIADP (LGUIG? 35 1.01 1,15 1.1% 0. 10 1.93 1.01 0.%7 Q.87 G.05 0.00 0,00 ©.74
CISs - LE-F 0. 04 (O] 0,05 .04 0.01 G086 0.08 [N G405 G0l &, G0 0.0
CiPs Le-7 0. b ©0.78 0,94 0.55 ©.48 1.7 .37 1.78 1. 46 G472 [ o.ay
CIADF (AZAMULY) 39 3.08 F.48 3.50 O 30 3.14 . 3.05 2.9% 1.9¢ .16 [ LG 2.24
BAGGAOIFAKED)  4C ¢.58 G.70 - 0.79 9.1z 0.561 Q.80 0.57 .48 0.4% 0.05 0.35 O 90
BAGGAD (PARANAN)- 4T 0.79 0.95 1.07 G.E7 1.13 110 1.04 .88 G.8Y ¢ 10 0,47 Q.54
CISs BRE-tut. 1.39 1.63 1.97 1.16 0.58 B3 2.61 1.96 1.&1 0.47 0.0G [RAN
Clfs Lc-10 Q.50 0.39 0.72 L&D 9. 57 1,35 1.50 1.34 118 ©.32 0.00 G20
CESs XSS 0,05 .08 0.07 .04 0.02 0.07 0.09 0.07 0,08 0,02 G. o0 G0
ZINUHDUNGAN RIS 44 2.2t 2.58 2,61 [~ 2.70 2,05 2.03 1.36 Q. T Q.00 0. 00 1.&3
DUMMUN RIS 46 1.19 1.88 2,31 Q.38 2.91 1.89 1.96 1.62 1.20 0.14 .95 0.73
CIFs LC-52 0.05 G.08 a.10 .06 o085 0. 20 @, 2% .2z o1 a.04 0.0 G 02
CISs L LE~13 ¢4 0.84 1.14 ©.72 0.37 1.17 1,70 1.29 0.83 .23 . o0 2B
CIFs . LC-1X 0.23 0.32 0.47 .27 @23 0,83 1.50 097 0. 5% G 16 0.0 Q10
CIADP(L/CAGA.) 47 9.63 14.0B . 15.52 i.61 15,2 14.31  18.79 9.57 .52 ©. 00 o, 00 8,52
clse LC-14 0.4 ©0.57 Q.75 . a7 .24 .77 1.11 0.85 0.5 [P 0.0 . tg
S5UB TOTAL 41.06 §52.53° 36,19 $1.09 42,91 56,14  &1.73 A43.91  20.8% 6.17 4,33 29.54
TOTAL ?80.52 3J2T.29  278.47 05,59 235.42 298,34 3TO.90  232.3%  133.20 L6261 bb&.sd  207.0

IR- 137




Table 10.6

Future Irrigation Water

Demand {2005}

UNTT1 H~3/8
RAHE OF AREA CODE/ :
SYSTEN BASE FDINT NO  JAN FEE HAR APR HAY JuN JUL AUG 9EP oot NOV DEC
1. UPPER CAGAYAN DASIH
CiSs [*1d o.52 .64 (810 0,90 o357 1.728 .38 0.73 Q.65 0.25 G.00 0.24
CIFs Uc-3 ©0.22 0.28 0,29 0.16 0.5 0.53 - .30 .35 o.10 0,00 0. 10
CISs uc-4 ¢ a0 0.49 0.53 Q.30 [T 0,44 0.48 0,25 .29 . Q.08 0.00 0.18
ciss o5 G. 15 oLy 0.2¢ 0.12 .11 0.37 0.40 0.2 .25 0.07 0.00 0.07
€{ss UC-4B 0,47 G54 o.72 o.38 0,38 1.27 1.90 1.34 1.52 0.24 0. 00 0.19
DABUBY LF & [ NS .71 1.09 0.14 0. 83 0,56 .73 0,46 0.2 a.t3 0.08 0.59
CIFs uc-& P 1,30 .72 G918 Q.92 3.03 4.53 325 2.69 0.43 0,00 0. 44
€15 uc-? 0.8% Q.99 1.31 .70 Q.70 2.30 3.44 2.47 2.04 Q.48 .00 0.35
Clfg us-7 0,47 a.55 a.72 Q.39 0.3% 1.27 1,91 037 1,13 .24 0.00 0. 59
GAPPAL IF ] 3.58 4.55 7 .34 .57 3.18 3.94 2.51 £.01 0.hb 0. 2% 3.04
ClFs uC-8R 0,32 0,37 0.4% 0.28 .25 9.86 1.29 0.93 0.77 0.18 [T .13
ClPs uc-9 0. 10 0,12 0.1& .08 o.08 Q.25 0.37 0.27 0,22 0.035 0.00 G.04
LA UTAN [P 15 2.55 317 3,83 ©. 34 332 .28 2.81 1.60 0. 70 0. 456 G015 2.18
SUE TOTAL 11,41 14.08 16.02 .72 11.80  17.60  23.74 15.9F 11.62 3.62 . 45 7.78
1. M&GAT BASIN
tlse N-1 B8.0& .93 11.18 &.50 .80 8.93 9.95 7.60 7.22 2.47 N 3.49
Clks M- 0.1% 014 .18 o.11 Q.09 0.32 .36 .27 0.26 0.0% 0.00 Q.04
HATUNG (HANAM.) 10 Lo t.28 1.3s5 0,13 1.17 1.23 .14 0.91 0.27 0,22 .14 1.02
HATUND (BAYOM.} L} 11,47 13,57 14.3 1.35 12,39 12.82  12.10 .45 2.87  2.32 24  10.78
€i5s -1 0,12 0.15 .17 a.30 a, 05 a9 0.25 0. 19 0.19 0.05 9,00 .08
c18s H-3 5.01 10.52 B, &7 a4.7% 2,83 8.71  11.45%  {0.30  7.59 2.57 0.00 2.85
CIPs M-2 ©. 30 O.5% .94 o, 24 o.24 0.93 1.22 1,12 0.81 0.27 .00 [T
HAGAT RIS Iz L117.B4  £18.74  84.29  53.75 111.00  9B.31 142.29 7411 41.17 20.95  4G.07  90.91
ClSs -4 1.12 1.35 1.66 1.03 a.5% 1.83 2.42 2.08 1.70 .54 9.00 o.51
Cliss M- ¢.06 ©.08 o.10 Q.06 G 03 0.10 G313 o.1} .09 .03 9. 00 0.03
SUR TOTAL E46.1% 156.37 127,37 70.06 130.85 (33.37 181.31 104.54 &2.17 38.5% 30.45 110.06
[Ll. ELAGAN BASEN
ILAGAN P 18 Q.90 1.73 2.44 0.5%586 1.1% o543 0.98 0.55 .43 0.3 0.27 .oz
TUHAUINT (ILAL? 18 2.465 3.24 3.35 0.28 2,97 2.8% 3.04 2.00 015 0.00 0.00 1.8%
CISe -3 0.04 0.07 a.09 0,05 0.05 0.17 .25 ©.18 0.15 ©.03 0,00 0.03
CISs 1-4 o 16 0. 17 .25 0.13 0.13 G.45 0.45 . 0.a7 .39 0.0% 0.00 0.07
ClPs 1-4 .24 0.28 ' Q.3F Q.20 .20 0.48 G.98 0.71 0.58 0.14 0. 00 0. 10
SUB TOTAL 1.01 5.74 6.71 1.22 4.48 LTS 5.90 3.91 1.75 0.56 0.27 3.11
1v, SIFFY, MALLIB BASIN
Ciss 5-1 0.91 1.10 E.39 0.83 0.30 ¢.89 117 1.0t ©.83 0.27 T.00 G. 41
SEFFU RIS 29 13.68  15.97  16.70 5.50 5.22  14.%0 16.90 B.22 7.42 4.79 J.43 11.79
CiSs -3 a.12 o, 15 o.t8 Q.11 0.07 Q.22 o.2g Q.25 0.21 .07 .00 .05
HALLIG RIS 31 1.38 1.78 0.B4 0.00 1.11 3.25 3.10 2.64 0,92 0,00 0.35 1.03
CISs 5-3 a.27 Q.34 0.42 ©.2a .21 0,73 1.13 .87 0. 54 a4.59 0.00 c.11
CiPs 5-% 0,53 .66 0.82 0.47 0.42 1.44 2.22 1.71 1.28 9.37 G130 .21
SUB TOTAL t&.87 20,00 20.30 7.1% 7.33  21.43  24.80 14.7Z 11.38 S.&9 3.78  13.60
V. CHITD BASIN
Ciss c-1 2.30 2.55 2.32 1.01 Q.42 °  1.23 a. 74 .68 .76 0.33 ©.00 .99
ClSs c-2 1.00 £.17 1,10 o.58 0,449 1.24 9.87 0.74 .85 0.2% 0.00 Q.42
ciss €-3 o 50 a.58 .58 o.ca .21 Q.58 0. 31 0.35 040 .42 (I 9.2
CHICE RIS 3 25,60  28.43 12,99 0.00°  B.&6  27.08 22,25 {8.80 7.19 .00 5.52 20.07
CHICO MALLEG 30 36,25 41,19 44.7% 4.36 38.41  36.93 35.95 23.25 7.08 6. 39 2.93  2%.4a
cliss £-a 0. 44 0.52 0.63 0.37 G.25% 0.87 F.17 0. BY 0.72 0.21 0.00 .18
CiSs -5 0.30 .59 Q.71 0.42 0.28 0.99 1.34 1.01.  0.83 0.24 0,00 0. 20
CHICO WEST =5 1.9% 2.47 t.14 0. 00 ¢.73 2.59 1.81 1.5%9 0.53 0.00¢ G, a9 1.6%
CiSs c-a 1.30 1.58 1.91 1.07 0.52 1.65 2.23 1.72 1.48 o, 44 0.00 .53
€lfs c-s 0.83 1.01 1.22 Q.67 0.60 2.13 z.88 2,23 1.92 .58 .00 034
SuR TOTAL 70.71 83,09 47.32 B.76 50,52 74.8B9 &9.&7 S51.33 22,47 8.34 8.54  54.07
VE. LOWER CAGAYAN DASIN
C1Ss LE~1 0.3 [T 0.2 0.12 Q.10 0,35 0.54 0.42 ¢.31 0.0% G. 00 .05
CIPs Lol 0,07 .08 0.10 0.04 .05 0.18 .28 0.21  0.t4 0.05 0.00 0,03
TUHAUIMT IS 3 0.99 5.2 1.25% Q.11 1.84 5.85 1.e9 1.24 Q.97 Q.70 .22 .82
§/PAB.CAGA. IS 34 t.84 2.2 1.02 0.00 1.35 4,23 3.48 2.95 t.12 0.00 0.43 1.57
PINACANAUAN RIS 35 1.57 1.78 .79 0.15 1.60 1.58 1.50 ¢,97 ¢.32 ©.26 0.11 1.2
Liss LG-3 Q.84 0.75 0.71 @.53 ¢. 95 .70 2.29 1.73 L.42 0.41 0.00 .26
CifFs Lc-5 1.14 1,34 b &2 0.95 .83 F.02 4.08 3.07 2.52 0.73 000 Q.46
TUGUEGARAD [P 3& o. g8 1.33 1.44 0.32 . 0.&% 0,52 0.87 ©.42 .25 Q.19 ¢.15 0. 85
S/TUGUEGARAD 15 37 3.7 1.19 4,22 0.3 3.78 3.67 3.53 .29 C.74 o.61 Q.24 2.B4
A/AHUL.WEST 1S 37 £,.43 B.13 8.47 t.22 6.05 5.49 5.71 3.85 1.48 1.14 0. 68 4.89
Ciss LC-& 0.30 [ 0.44 Q.2 .13 0. 42 0.'s7 0,43 0.35 ¢.10 0.00 0.13
CIPs LE~& .45 ©.53 0, b4 0,37 0.32 1.1%9 1.61 .21 0.99 0.2%  0.00 0. 16
CIADP (LGUL G} 38 1.01 1.15 1.15 0. 10 1.02 [ 0.%7 0,462 0.0% Q.00 0.00 0.74
Ciss LC~7 0.04 .03 0.04 0.03 0.¢1 0.08 .08 0.08 0.03 9.0f 0.00 0,02
€ifs LC-7 1,34 1,3 1.91 1.12 0.97 3.56 4.6¢ 3.62 2.97 0.85 . 0.00 0,55
CIADP CA/AMULL) 39 3.08 3.48 3.30 a.30 3.14 3.05 2,93 £.90 0. 18 0.00 0.00 2.24
BAGGAGHPRREDY  4C 0,63 0.71 0.72 0.08& 0.73 0. 71 0.68 0,44 .14 0.12 0,05 0.AY
BAGGAGPARANAN) A2 [.&5 1.87 1.88 0.1 1.569 L.&4 1.58 1.02 0.33 .27 0.12. 1.28
CiSs LC-1 1.38 1.4% 1.7 1.1 0.58 1.9% 2.61 1.94 1.41 0,47 0,00 0.56
CIFs LC-10G 1.43 169 2.04 £.20 1.04 3,81 5.13 3.87 3.7 0.52 0. 00 .58
Clss LC-Ed G.05 b.08 0. 07 ¢.04 [ .07 0.0% 0. 07 Q.08 0.02° Q.00 0.02
TTHUNDUNGAM RIS 4a 2.21 2,58 2.81 0.21 2.20 2.03 2.0% 1.36 0.12 0. 00 .00 1.63
TINGN. EXTEN. 44 §.95 2.3 2.43 ©.24 1.90 1.72 1.73 £.47 .43 9,36 0.17 1.5¢
DUNMUN KIS a4 1.83 2.68 2.95 @.27 2.89 2.72 z2.82 1,62 0.5 .31 0.13 1,67
Cifs Le-1z 0,05 ©.08 [/NIT] 0.06  0.06 20 0.29 0,22 0.1a a.04 0.00 0.02
Clss LC-EX 0,52 ©.88 1.t4 6,72 0,37 1.17 1.70 1.2% 0.83 9.23 9,00 0.26
CiPs Le-1y 0,64 0.89 t.18 0.75 0. 865 2.31 3,35 2.55 L.a3 .45 0.00 0,28
CIRDP(L/CAGA.) 47 ?.43  14.08 15,52 .41 15.20 14.3) 14,79 .57 0.62 a,00 0.00 a.52
cISs LC-54 ©.41 0.57 ©.75 0.47 0. 24 06,77 1.11 a.8s5 Q.54 0.1% 0.0G .18
CiFs LC-14 o.18 g.25 0.33 0.2¢ 0.18 0. 64 0.593 0.70 0.45 0.12 G.00 0.08
SUR TOTAL 46.29 58.86  £2.43  12.95 50,10 &5.71 7377 B1.49 24,35 /.92 2.3z  33.75
TOTAL 295,48 137.B6 295,95 104.86 25%5.08 317.4&6 379,19 244.10 45,88 64,21 22235

133.84
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