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APPENDIX H RURAL ROAD

i :TﬁE PRESENT CONDITION- oi? THE ROADS

'Ihc Bagum Bontoc national road passes through the central area of La Trinidad
mty where the Study area comprises, provincial roads and barangay road branching off -
from _the national road to communicate with each periphesal villages (see: Fig. H.1.1).

) The Study area ‘Wthh is locatcd m the Cemral CDtleBYa mountains, is
composed of three (3) zones, ie. Zone L 11 and 111 Zone 1 is located i in the flat land
called the Trmldad Valley, _whcreas the Zone II and M1 are locatcd in the sicep
mountamous area. In Zone I, national and prov1nc1al loop roads are 1aid out around the
agnculiural land of some 200 has. in area distributed in the center of the Trinidad basin,
so that the road maintenance and improvement have properly advanced. On the
contrary, in Zone II and ITI, most of the roads are constructed along the ridge on the
side of the mountains, and connecting roads with villages are scarce. Verification and
inventory data of the provincial and barangay roads are summarized in Table I1.1.1 and
H.1.2., ' .

(1) Zonel

Zone I sitoated in a flat area, an urbanization is well advanced and road
rehabilitation and maintenance are also well executed. The Baguio-Bontoc national road
passes through the center of Ta Trinidad city. national (Pico-Puguis) and provincial
_(Puguls—Poblacwn) lcop roads with 2-lanes, 6 mefers width are laid out around the
agncultural land of some 200 ha in arca distributed in the center of the Trinidad basin,
and thus, the road maintenance and improvement are well in progress. Main public
buildings in Zone I are Provincial office, Mayor’s office, Benguet State University,
General hospital, which are located along the national road, The majority of residences
has been built along the loop road, each barangay is communicated by that road.

(2) Zonell

Thc natlonal road passes at the southem boundary of Zone 11, the provmc1al
toads and barangay roads are branching off from the national road to commumcate with
“each barangays. Most of the roads are constructed along the ridge on the side of the
mountains, the steep road with gradients more than 15 percent is 2.1 kms (17 percent)
out of the total road length. The loop road are constructed in Cruz, Alapang and south
_of Bahong conﬂguous to the national road. 'I he total area 3 10 ha of agncultural land is
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expanded in the sloped land, roads for agricultural transportation in agricultural land
and communication roads between barangays are very scarce.

Two (2) roads Camp Dangwa-Alno route and Camp Dangwa-Sadag route

shown below are the main roads in Zone II, descend steeply toward the north.

@)

B a) Camp Daﬁgwa to Alno routc

The Camp Dangwa-Alno route leads to Tuel and Pangabian mty in ths.

_Mumc:pahty of Tublay contlguous to the north of the Mumcnpahty of La
’ Tnmdad The road is we]l mamtained with the road width of 4.5 meters, there

are many automobile iraffic for tlansportatlon of farm products. As the result of
the traffic volume survey in September 1987, some 100 trucks were marked at

the intersection on the national road

- b) Camp Dangwa to Sadag route

Camp Dangwa to Sadag route was construczed along the ndge of the
mountams, comes to the end at Sadag The road width is about three (3)
meters, 60 percent of the total agncultural lands in the Project area is located
along this road

c) Tomay-Bahong Proper route

Tomay—Bahong Proper route is formmg a loop road w:th Camp
Dangwa-Sadag route in the north of Bahong The daﬂy trafﬁc vo]ume attained
_30 €0 vehlcles '

) Smn'uyao-Aiaﬁang route :

Samuyao-Alapang route is forming a loop road with Cruz- Samuyao

‘road in Alapang

€) " Cruz-Samuyao-Peril route

Land slide is occurring in the section between Cruz and Samuyao; the
slope is very steep. The road width between Samuyao and Peril i is some 4 - 5
meters, and the route comes fo the end at Peril. ’

Zo.nclﬂl

'Zone HI (Bmeng) is located at three (3) kms from thc north of Zone L Two (2)

roads Capxtol Bmeng Propeerapos route and Buyagan-Wangal Yapos routc conneci
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with Zone 1 and Zone 11 (Bineng). Capitol-Bineng Proper-Yapos route is shorter than
Buyagan-Wangal Banenbcng route, thus, the former is well used. The roads are
constructed along thc side of the mountains, the road width excluding shoulder ranges
2.5 - 3.5 meters. Gradients of the road is generally very steep, the section with the
gradients of more than 15 percent is 1.85 kms (30 percent) out of the total length of 6.4
km. In addition to the mennoned above, the road surfice pavement with calcareous
‘stone causes wheel slip on the road and consequent itaffic mexpedlency The daily
traffic volume was attained some 30 vehicles caused bya bad condition of the road.

The foad connecting between Bmeng to Boleweng is also in bad Londmon, the section
with the gradients of more than 15 percent is 1.2 kms (46 percent) out of the fotal length
of 2.6 km.

The survey results of the existing road gradient are shown in Table H.1.3.
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2.1

DEVELOPMENT PLAN OF THE RURAL ROADS
Basic Concept _

The purposes of the development plan of raral roads aré as 'fol.loWs c

1) realization of highly productive agriculture

2)  activation of the regional economy -
3).  improvement of social capital
4)  improvement of conditions for settlement -

As for realization of highly productive agriculture mentioned above, the

followings are enumerated in detail :

a)

b}

Saving of vehicle operation cost

- introduction of transpertation vehicle with road rehabilitation and new

construction

- speed up with road maintenance

- ~ shortening of transportation range
Laborsaving for fanning practice
Improvement of farm pfoducﬁon '

- lightening of farm products damage with road widcnin'g and pavemeﬁt
- prevention farm products from a dust cause by traffic

Increment of land use value, increase of farm products variety and extension of

market would be expected, moreover, activation of social activity and increased demand
of employment, materials would be accelerated.



2.2, TField Survey
2.2.1 .Thrc: basic data for the road planning

The basic datzi'for the read planning are enumerated below :
(D Temperature
C. _Mkmthly mean teniperaturé . o
- TR {(Unit:°C)
Jan_ Feb Mar Ape May Jun  Jul Aug Sep Out Nov_Dec ' Mean
'1'5.8 _17.27 18.6 1§.9 .26.2 2060 201 199 198 19.6 185 176 19.1
BSUPAGASA 19771987

- Monthly maximum temperature
) o ' { Unit: °C)

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec __ Mean
922 23.0. 24.5 25.0 24.4 244 23.6 235 23.6 238 23.8 23.0  25.0
BSU PAGASA 1977-1987

- . Monthly minimum temperature
_ _ { Unit:°C)

Jan Feb  Mar Apc May Jun  Jul Aug Sep Oct Nov_Dec Mean
113 113 127 148 158 i6.8 170 168 162 155 143 126 1.3
BSUPAGASA 1977-1987

~ The monthly mean femperature ranges between 16.8 and 20.6 °C, and the
variation in maximum and minimum temperatuse ranges within 14 °C.

() Rainfall

. Annual mean rainfall 3,575 mm (BSU PAGASA 1977-1987)
- Annual maxiimum rainfall 4,524 mm { - ditto - )
- Monthly mean rainfall

( Unit : mm )

Jan Feb Mar Apr May Jun - Jul  Aug  Sep  Oct Nov  Dec Mean
136 15 281 89.6 4044 4342 6529 9504 5545 2432 169.9 27.0  3,575.3
Lo ' 'BSU PAGASA 1977-1987
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- - Monthly mean rainy days

{Unit : days )
Jan Feb Mar Apr May Jun  Ju__ Aug  Sep  Oct Nov  Dec  Men
3 2 4 10 19 2 35 . 29 24 17 10 4 169
_ BSU PAGASA 1977-1987
- Maximum monthly daily (hourly) rainfall
MaxmumDale Rainfall Year | Maximmm HourljRainfall-_ Year
L 979.4 - 1967 34 1974
2. 781.4 1974 109.1 ' 1980
3 730.3 1980 78.2 1964
4. 709.6 1986 74.4 1951
5, 649.7 1968 72.0 1978
2.2.2

Land use

The land use in Project area is classified into five categories i.e., upland crop

field, lowland rice field, resident/commercial area, forest/grass laﬁd‘and others. The

areas in each Zone are estimated as shown below :

{ Unit : ha)

Landuse ' | Zenel Zovell  Zonelll Total
1. Agricultural land _ _ o
Uplandfield - 210 310 - 60 580
Lowland field - o & 40 46
2. Swamp 4 0 o 4
3. Residential/Commercial 67 30 5 102
4. Forest/grass 0 264 295 559
5. Others 9 0 S0 129
Total 20 680 450 1420

 The det{ﬁis are shown in Appendix B 2.5 and 2.6 .

' Zone Iis charactenzed by ¥arge occupanon ranos of upland crop fields (73
percent) and resident/commercial area (23 percent). The occupation in Zone I is ypland
crop fields (46 percent), residential/commercial areas (4 percent) and the rest is mostly



forest and'ggr_a'ss land. - Agricultural land in Zone I 'occupies 21 percent of the total
area, and the rest is mostly forest and grass land on steep slope.

~ Gradual slopes have been reclazmed with effectwe erosion control, terracing, the
rcst i. e., forest and gmss land on steep slope is not suxtable for agricultural land
cxcluswe of proceedmg to the orclmrdmg
In Zone I, residential and commerc1a1 areas are densely congested aiong the
road and havea marked tendency to increase in population Meanwhﬂe in Zone I and
Zone III majouty of the resuiences are built up along the road few residences are
studdmg in the agricultural fand. -

_ 2.2.3 Socio-economic
{1)  Population

The population in each Zone is shown as below :

Population Population gro% fate. {2b)
Zone 19751980 1985 19751980 1980-1985 _ 1075.19885
Zonel 10052 13126 14028 55 L3 3.4
Zonell 4020 4660 6339 3.0 6.3 47
Zorell 1263 ___ 1478 1,611 2 1d 2.5
Total 15,335 19264 20978 4.7 21 31

(2) . The working population by industry

The rate occupied with agriculture in each Zone is as below

‘Zone | Rate (%)
Zonel 241
Zone Il 55.2

Zone 111 68.5

The table shows that the inhabitants in Zone II, III are occupied mainly with

agncuhurc The rests are occupied with commerce and mdustzy
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2.3 Development Plan of the Rural Roads
2.3.1 Route alignment

Rehabxlﬂahon and new constructxon of roads in tho Prqlect area wi]! bc desngned
by takmg consideration of harmony wuh the natural condmons, dlmcnsmns and
configurations of the beneficial areas, layout and the stmcture of ihe exxstmg roads and
conditions and densny of trafﬁc Basically, the scheme a1ms to 1mprove synthcucally
the reglonal agncuimral produchvny and to acceieratc the activation of social actwiiy be
forming a road network. ‘The routes of the rehabilitation and new constmcuon roads
are shown in Fig. H.2.1. '

(D Zonel

In Zone T'sitiated in a flat area, urbanization is wel.l.adv_anced 'é_nd road
rehabilitation and maintenance are also well executed. The national road from Baguio to
Bontok forﬁ}ing a part of loop road is a two-lane road with concrete pavement, its
traffic volume iﬂarked 7,300 vehicles per day including that of big buses and tmcké
Loop road con51sts of national road and provmmal road section. Loop road afso has
two- lane, and its mamtenance and 1mprovement wﬂh concretc pavement are well in
| progress. ' The majority of residences has been built aiong the loop road each barangay
is communicated by that loop road. For Ihese reason, a deve]opment plan concemmg to
the road rehabilitation and new construction in Zore I is not schemeéd. '

(2) Zone H

The io'op road was constructed in Cruz, Alapang and 'so'u{h of Bahong
contiguous to the national road. While, the roads in Peril (A%apang) Alno, Sadag
(Bahong) located away from’ the natlonal road are constructed on'the ridge and the side
of mountains, and farm to market roads and commumcatxon roads between barangays
are very scarce. Thus, rehabilitation works of ¢ e;ﬂstmg roads and constructlon of new
roads {o form a road network are planned in order to improve an agricultural
productwnty and to aoceleratc regional social acthiles The: routes of the construction
roads are shown in Fig. H.2.2. '

The traffic volume on the mam roads Camp })angwa~A]no rouie and Camp
Dangwa -Sadag route marked 100 150 vehicles and 30() pedestnans per day '

(3)  Zonelll
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.- Zone 111 ( Bineng ) is located three (3) kms of the _distan_cé to the north of Zone
I. The Balili river cuts off a place from communication between Zone 11 and Zone 11,
A maintenance condition of the road between the Capitol and Bineng is very poor, This
is a serious obstacle to traffic communication and regional development. The traffic
volume of Capitol-Bineng route marked 30 vehicles per day.

Thus, the scheme should comprise a reh_abilitation works for this road as well as
the roéd between Bineng and Bolewen_g”_loc';ated'to the 'noxth'of Bineng. In addition to
this, the new road which connects each road s_tretching' down the Bineng plateau are
planﬁed The_rbiu"t'c of the constﬁi_étioh toad is shown in Fig. H.2.3,

The total length to be rehabilitated or new constructed is shown as follows :

Existing roax_i length Construction road length Total length

Zone I 13,900 m S 5000m 18,900 m
Zone 111 8,700m 2,800 m 11,500 m
The details is below :
~ 'The rehabilitation roads 9 routes Total length 22.6 km
Route Length
{.Zone Il ' 7 routes  Total length 13.9km
1} Samuyao-Peril route 2.0km
2 Samuyab-Alapang route . 1.1km
3} Camp Dangwa-Alnoroute 3.8km
4)  Camp Dangwa-Babong Proper-Sadag route 3.4 km
'5) Tomay;Baﬁong Prof)er oute _ | 1.3 km
6} Camp D;ingwa—Msie-Bahong route ' 0.7 km
| n West Alno-East Alno route ' 1.6 km
2. Zomewl h 2routes  Totallength 8.7 km
1)  Capitol-Bineng Proper- Yapos route 6.2 km
2)  Bineng Proper-Boleweng route 2.5 km
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2.3.2

()

- New construction roads

5 routes Total length 7.8 km

Route . Length
1. Zone il 4routes  Total length 50km
1) North Sadag-East:Alno rovte : 1.5 km
2)  Sadag-East Alnoroute ~ 1.6 km
3) North Bahong-Ala'péng Proper route 09 km
4 Bast Alno-Peril route : _ 1.0 km
2. Zone ﬁI _ | _ o 1 route Total iength 2.8 km
1) Boleweng-Lower Bineng route ' o | 2.8 km

Preliminary design of the rual roads

Basic design criteria

A standard road section is determined in consideration of ihg following factors :

Traffic volume estimated at the Project target year (10 _Years

1)
after)
2 Type of design vehicles
3) Design sbecd |
a. Design daily traffic voIqme

Daily design traffic volumcrc')f he rehabilitated foﬁ}ds and_newl;v

constructed roads at the Project target year is estimated i_o 'i'_)'e 15(5 - 500 vehicles
per day on the assumption that an yeaf_ly 'iti_cre_asé rate of yehicles'is estimated as

5 percent against the present traffic volume of 100 - 300 vehicles per day

“b.  Type of design vehicles

Design vehicles are as follows :

‘H- 10



Vehicle - Vehitts width

Passenger car . Lim
Truck (below 2 ton) _ S 20m
Jeepney 2.0m

_ “Design vehicles were determined taking account of the result of the
traffic volume survey,

¢.  Design speed

Design speed is set as the maximum safe speed that can be maintained
over a specified section of road where conditions are so favorable.

As for the deve]opfnént plaﬁ, the design speed is to be designed for a
speed of 30 kms per hour. If necessary, due to a topographic condition, in very
difficult or steep terrain, it might be useful to reduce the speed to a minimum of

-20 kms per hour,

(2)  Standard section of the roads

In consideration of the basic criteria as above-stated, the following dimensions
are derived for a road standard section :

a. . Lane width

The lane width is determined on the basis of the design traffic volume
taking account of the design vehicle type.

1) In case by design traffic volume

Design traffic volume and the lane width are given below :

- Traffic volume Lane width
{vehicle/day) (m)
over 4000 6.5
4000 to 1500 6.0
1500 to 500 - 5.5
- less than 500 50-25

Japan Road Association

2) In case by type of the design vehicles

H- 11



The lane width is determined by the sum of a vehicle width and

0.3 meter wide of clearance on either side,
3)  Lanewidth

The lane width of 3 meters is given in consideration of as

following :

1) Existing road ranges from two (2) to three (3) meters
width. | |

2) Heavy vchicie is not considéred as the design vehicle.

3) Demgn dally traffic volume is cstlmated less than 500

VEhiCICS

- In consideration of above-stated, the following dimensions are

desived for a road standard section :

@)  lanewidth :3.0m

b) Shoulder : 0.5 meters for each side of the road
) Soft shoulder : 0.5 meters guarding the top of s]ope
 against collapse. ' :

The road width 4.0 meters including shoulders are required to the
~ passing or stopping of vehicles, refuge of pedestrians, protection of facilities
laying underground and securing of sight distance.

Widening at sharp curves is deszrablc due to the fact that, same radius at
the front wheel. The following w1demng shou]d be apphed on the inside edge.

Radius o _ Wldenmg '
40-80m. o . 06m
_ ovér 60m 0.3 m
fess than 40.m : 0.5 -1.0m

In due regard to the fact that the Project area has a seasonél heavy
famfall the lane and shoulder parls of the roads shall be. paved thh corncrete or

gravel in principals.

(3) Vertical alignment of the réads -
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_ Verilcal alignment of the existing roads shall not be changed in consideration of
the topographical restriction and the increase of a large amount of construction cost
involved. The maximum gradient of the roads shall be designed at 8 percent for a
~ newly constructed road. B

(4) Pavement and drainage facilitics

As the Project area has heavy seasonal rainfall, a severe road surface erosion by
rainfall occurs on the steep roads. Therefore, the [anes of the roads rehabilitated shall
be paved with concrete and appropriate drainage facilities such as a gutter shall be
installed.

In case that the installation of the gutter will cause any disadvantages or
difficulties for the Project, a waterway road having a function of waiérway for drainage
. shall be allowed for. 7 .

As for {he newly constructed roads, the drainage facilitics such as gutters shall
also be ihvolve_d, and the roads shall be paved with gravel.

Adequate opcnings across the road shall be made for the passage of surface
- water. The capacity of opening i.e. pipe culverts and box culverts is calculated by the
- Talbot's Formula for expédiency, Table H.2:1 and Table H.2.2 show the required
 sizes of pipe and box culverts necessary for corresponding drainage area.
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Table H.2.1 Hectares Drained by Culverts of Various Diameters

Talbot's Formula

Level

Diameter Area of Mountainous Rotling
of Cujvert Waterway Country  Country - Country
Opening C=1 C=1/3 C=1/5
(inches) {sq.feet) (ha) (ha) - (ha)
12 0.785 0.304 1.215 2.429
18 1767 0.810 3.644 7287
24 3.142 2.024 8.097 15.789
30 4.909 3.239 14.575 28.745
36 7.068 5.668 23.887 46.964
42 9.621 8.097 36.032 70.850
43 12.566 11.741 51.012 101.215
60 19.635 21.457 93.715 183.401 -
Talbot’s Formula :

A=Ca4f M3 =C{M3)/4
Where: A = Requ_ired Area of Waterway in Square Feet

M= { (a/cyt j 13

M = Area Drained in Acres { Tha, = 2.471 acres )

C = Coefficient

H- 22



Table H.2.2 Hectares Drained by Std. Box Culveits of Various Sizes
Computed by Talbot's Formula

. . Areaof o Hectares Drained for Various Terrains
Span Heigiit Waterway _ ' :
: Opening Mountainous  Rolling Level
(feet) - (feet) {sq.fect) Country Country Country
_ C=1 C=173 C=1/5
3 2 1117 48.103 95.053
4 4 16 16.136 70.597 139.501
6 24 28.016 121.219 239.532
3 15 14.970 64.774 129.996
5 4 20 21.970 95.060 187.842
5 25 29.583 128.001 252.989
6 30 37.721 163212 . 322512 .
3 18 18.826 81.455 160.957
4 24 28.016 121.219 239.532
6 5 30 37.721 163.212 322.512
6 36 48.106 208.143 . 411.298
7 42 59.335 256.729 507.306
6 43 70.596 305.455 603,590
8 7 56 86.705 375.155 741.319
8 64 103.602 448.264 884.785
7 70 116.726 505.050 997.996
10 8. 80 139.502 603.598 1,192,730
9 90 163.224 706.238 1,395.551
10 100 187.843 812757 - 1,606.035

Talbot's Formula :
A=Caf M3

Where : A = Areaof Waterway in Square Feet
M = Arca of Drained in Acres ( 1ha. = 2.471 acres )
C = Coefficient of Terrain =~
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APPENDIX I DRINKING AND DOMESTIC WATER SUPPLY

{.  PRESENT CONDITIONS
1.1 General

* 'Water sources in the Municipality of La Trinidad can not meet the nced§ for the
water development now and future. The Balili river is not suitable for the water source
from the viewpoint of waier quality. The domestic water supply sources ( séc table
below) are pubhc springs serving 1,170, water works serving 1,221; private shallow
well serving 154 private deep’ well serving 976 pubhc shallow well servmg 181;
pubhc decp well serving 491 and stream flow serving 1,967 farmhes Only 20 percent
of the total families are supplicd from the waterworks system; the remaining 80 percent
are still in want of a continuous and safe water supply. Domestic water sources of La
Trinidad Municipality in 1985 are summarized as follows:

Tyi)e Family served %
Waterworks * | 1,221 : 19.8
Public Deep Weil 491 8.0
Public Shallow well 181 29
Private Decp Well _ 976 _ 15.8
Private Shaltow Well 154 23

 Public spring ' 1,170 19.0
Stream Flow 1,967 32,0
Total 6,160 100.0

Source : RHU La Tnmdad 1985
* La Trinidad Water District

Water consumption as well as the capacity of sources can not be quaatified in as

much as the residents have different water sources.

In addition to the scarce water sources, its potability is one factor which needs
immediate attention. The majority of the water sources are open springs which are open
to waterborne viruses/organisms which affect the respiratory tract and gastro-intestinal
paris of the human body, so that adequate water treatment is required. Ingenious water
treatment being practiced by a minority of the residents is boiling the water before
drinking. The majority take the risk of drinking directly from the source. Thereisa
vital need to develop water sources so as to deliver to the homes potable drinking water.

I- 1



1.2 Water supply in the Study Area

The water supply system is welt equipped in Zone I. The production, however,
can not be relied upon to adequately support the | needs for increasing water
consumption. An 80 lit/capita-day of the water consumption ié'éubplie& to the service
area including 20 percent of the system losses, Whereas 110 ht./cap:ta-day of the water
consumption is required. In addition to the above-mentioned, water supply to the high
elevation arca, Barangay Cruz, Alapang, is not attained because of the lack of the water
capacity and pressure in the dry Season. | '

Meanwhﬁe Zone Il and Zone 1118 arcas are out of' lhe service area by LTWD S0
that the majonty of inhabitants secure the water from springs and ground water. As the
land of Zone II and Zone 1II descends stceply forward the north, only few springs in
low elevation area provide a stable water thro_ugh out t_h_e year. Nevc:theless, springs in
the high elevation area have no water vield in ih_e dry séa.son because of the drawdown

of the ground water surface.

1.3 Water supply by La Trinidad Water District

1.3.1 Water supply system

LTWD (La Trinidad Water District) is opcrating three (3) water sources, deep
well {ocated in BSU compound and intake weirs in Ampasit an'd Lubas area. Daily
production of water sources and the mimber: of service connection are as follows :

a) Production
~ Dieep well : o 760 lit./min.
- Ampasit intake wels 150 lit./min. (average)
- Lubas intake weir 340 lit/min. (average)
Total 1,250 Jit/min. .

b) .Service connection 1,75_6.nos.- (as of 31 May 1987}



1.3.2 Service area and water consumption

LTWD is supplying potable water to the built-up area along the Nat'i:ona:l and
Provincial roads, and Barangay Balili shown in Fig. I.1.1 and Fig. I.1.2. Water
sources do not meet the increasing water.consumption.

In ‘respec't io the ébbve, LTWD has the ten year developméﬁt plan (1983 to

1993) shown below :

‘Objectives :
1) To properly handlie and maintain new tools and equipments
- including relevant technique on the new and existing water
supply sysiems,
2) To minimize a water loss,
3) To maintain good relations between LTWD and consumers,
4) To construct administration building,
5) To develop another deep wells and water reservoirs to
supplement the increasing water demand, and
6) To supply clean and good drinking water.
Implementation :
) To conduct seminars for technical personnel on handling and
" operating tools, machineries and equipment,
2) To maximize a collection efficiency to fund necessary projects
for the improvement of the facilities,
3) To maintain and improve the water shed areas and construct
filtration tanks and basin to supplement other water sources, and
~4) - To constantly check and maintain the deep wells, pumps,

machines and equipment.

Based on the above, LTWD has estimated the total production required below:



1987 1988 1989 1990 1991 1992 1993

1. Total population 21,846 22,720 23,629 24574 25,557 26,580 27,642
(service/expansion area) _ _ e
A% inerye o

2. No.of projected service 2,000 2,300 2,540 2,780 3,020 3,260 3,500
connections (20 conn/mo) S o . : :

3. Percentareasupplied - 60%  66%  Ti%  T4% . 78%  81%  83%
(6.5 members/household) o : . : L

4. Water demand (ave gpm) _ . : o L T .
a. Customers (100/pepd) 2420 278.0° 308.0 3370 3670 397.0 4270
b. Fire provisions (10%) 242 278 308 337 367 39T 427
¢. Allowable loss (20%) 484 556 616 674 T34 794 854

d. Other contingencies (10%) 242 27.8 308 33.7 36.7 39.7 421
Total production (Regd gpm) .~ 338.8  389.2  431.2 4758~ 5138 5558 5978
Required(cum/mo) 57,288 65810 72912 80455  B6.879 93,981 101,085

1.3.3 Operation and maintenance by LTWD

" The operation and maintenance of the water supply facilities executed by the
LTWD are : ' '

) flushing of hydranis,

2} improvement of deepwell facilitics,

3) inspection and maintenance of intake facilities, chlorination facilities and
| pipelines, a_hd o ' ' R -

4) extension of pipeline.

‘Operation and maintenance cost of LTWD in 1987 is given below :

 Rtems o _ N i O & M cost
Chlorination 444008
Pumnping up expense " : S 457,_2_002
Maintenance of existing facilites 207,4008
New constriction ~ "~ | e '223420@
Total .o 9327008

Organiization chart is shown in Fig. 1.1.3. Water rates of Bagtio Water District
‘and La Trinidad Water District are shown in Table I. 1.2, and Table 1.1.3.



1.3.4 Development of water sources and water supply facilities
Té maintain the constant yield of the spring and to maximize a delivery and
suppl)’_ of water, the fglﬁnwing-.sh.ould be c_pnsid.e.ted’:. | | |
o 1) | “preservation of Lubas, Ampas.it and the Wﬂngz;i river watershed,
2 dilling of additional despwellsand

3) - enlarging and improvement of the present intake facilities and the
replacement of the existing pipeline, '

To meet rapid increasing water demand, deepwells located in the
‘BSU compound around,the Buyagan-Pico loop road or beyond
the Camp Dangwa would be recommended.



2. DEVELOPMENT PLAN

2.1  Basic Concept

The majority of the inhabitants in the Project atea secure the household water -
from springs and deepwells. Yield of springs and deep wells becomes to decrease in
the dry season to impede the daily life.

Thus, there should be an urgent needs to develop the domestic water supply
system in the area from the viewpoint of basic human needs.. '

2.2 Design Terms
2.2.1 QGeneral

Developinent plan for drinking and domestic watef supply should be designed

with regards for:
1) development level in accordance with that of the adjacent areas,
2) | functional stabil ity of the systems,
3 operaﬁonal'casiness of ﬁe facilitiés, énd

4} effective use of thc_waicr.

2.2.2 Design terms
(1)  Serviccarea

Service areas consist of Zone 11 and Zone 11I except LTWD service area. The

proposed areas are shown in Fig. 1.2.1.
(2)  Target year

Water dé_marid has been set as of a decade afte_r.' Therefore, the ta'réet year is
designed at the 1988, S



(3) . Service population

Total sefvice populatidn has been estiniated at 11, 000 persons with annual
growth rate of 6 percent on the target year 1988 The present population data are
indicated on Table L2, 1 Detailed service populatmn is glven in Tablc 1.2.2.

(4) Water use

The domestic water mcludes m:scellaneous water for agriculture use, such as
fivestock use, crop washmg water and water for spraymg fungicide.

(5) Water consumption
a. .  Mean daily water conéumpﬁon (Mean D.W.C)

1) Drinking and domestic water supply

_ Water consumption . . Remarks
- Residences 120 lit/capita-day  including 20% loss
- School : 24 lit. Jcapita-day - ditto -
- Clinic, public facilities 1,000 it fcapita-day - difto -

The water consumption for potable and household water has
been estimated, referring from LTWD's criteria, at 120
lit /capita-day including 20 percent loss in consideration of the
present water consumption.

2} - Miscellaneous water use for agricuitare

—  Livestock use
Livestock - ' - Water consumption Remarks
Cattle 30 lit./no-day including 20% loss
Pig 15 lit./no-day - ditto -
Domestic fowl . 0.5 Iit./no-day - - ditto ~

—  'Crop washing water : 500 lit/10 a. including 20% loss.

—  Water for spraying fungicides : 500 1it/10 a. including 20%
foss.

b.  Maximum daily water consumption (MaxD Ww.0)



Maximum daily water consumption is estimated on the basis of the mean
daily water consumption ( Mean D. W. C.)

D Drmkmg and domesuc water Mean DWC X 126% _

- 2) Misceltaneous water use for agriculture o
- Livestock Mean D.W.C. x.150%
- Crop washing water- Mean D.W.C. x 150%
- Water for spraying fungicide - Mean D.W.C. x 150%

Based on the above, total water consumption is estimated as follows :

Average water Maximum water

Itemns Consumption Consumption
- - fum/day) - (cu.m/day)
1. Drinking, domestic water 1,500 1,_8 60
2. Miscellancous water use |
- Livestock ' 40 _ 60
- Washm&(Spraymg) water 130 200

Total : 1,670 ' 2,060

" The detailed results of each water consumption have been estimated in
- Table 1.2.3 through Table 1.2.10.

2.3 Proposed Facilities
2.3.1 Flow chart of the water supply facilities

Flow chart of the water supply facilities is ShoWn in Fig 1.2.6. The flow chart
shows the process of producing potable water including water purification facilities

2.3.2 Proposed faciliies
(1) Water SOui‘ce

Dcep wells. are adopted as the water soufce bccause of their steady
characteristics of ground water in terms of quantity and quahty Almost all creek water
in the Project area has been dlstmguashably comammated by hac;lius BOD and COD
of the creeks water show the value of 2 to 6 and these figures are hlgher than that of
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the springs and wells water of 0 to 5. In addition to the abovc springs and wells water
becomes turbid and muddy cven at the slight rainfall.

(2) Pumpmg facilmcs

Six (6) deepwclls in Zone II and one (1) decpwell in Zone III have been
demgned based on the topography, geology, the pumping test result and so on. The
depth of deep wells are deszgned at 70 to 120 . The submersnble pump is available
for deep wcl] ' -

(3) Servic_té area

Six (6) service areas in Zone 11 and one ( l)'scrvicc area in Zone III have been
proposed in consideration of the production capacity of the deep wells. - The service

areas are below:
SerwoeAmas _ _ .,"'_'Bar_a..n@ys |
',::Amﬂl  Duong,Tawang
Areall-2 | o . Bahong, Tawang
Areall3 - Bahong
Arca 714 Bahong
Arealls ‘Alapang, Alno
Areall-6 Al
Arealll-1 o Bineng

* Location is uldlcated in Fig. 1.2.2 and Fig. 1.2.3.
(4)  Water conduit facilities

Pipeline has been introduced for the water conduit facilities taking account of the
topographic conditions, the conveyance effective use and potability.

(5}  Water purification facilities
Water purification system has been selected in relation to the quality of water

source, volume of water required and easiness of operation and maintenance of the

facilities.

-9



Selection of Water Purification Systcm

" Remarks

System Water quality Sedimentation pond
Chlotine colitis germs -no need -
disinfection (100 ml MPN)<50
system common germ
{1 m1}<500
Slow - colitis germs : <10 need - Max turbidity<10 © - -
filtration . (100 m! MPN}<1,000 - norinal Max turbidity<10 to 30
system Bod<2 ppm ' ' o ‘
turbidity<10 - chemical Max turbidity>30 -
Rapid more than the above - chemical Max turbidity=10
filtration system coagulation ' ' —
system setting basin - high rate Max turbidity<1,000

The water purification methods operated in Baguio Water District (BWD) and
LTWD are enumerated in Table 1.2.9. The chlorination for each deep well and the
filiration system in case that the water is turbid and muddy is adopted as the water
purification facilities. Slow filtration system is available for water purification, Its
capacity is estimated at less than 5 m/day in terms of the filtration velocity. Potable

water standard provided by Baguid Water District is shown in Table 1.2.10.

(6) Water distribution facilities

a. Volume of water distribution

Maximum hourly water consumption for drinking and domestic water

use and miscellancous use for agriculture are calculated using the equation as

bclo_w :

Drinking and domestic water use

Maximum hourly water consumption (max. -LW.C)
= 3 (coefficient) x Max.D.W.C.

1) Livestock
2) Crop washing
3) Spraying fungicide -

Miscellaneops_use for z_a.griculmr_e

b.  Distributing tank

Max. D. W.Cx 1724 x 150%
Max. D. W, C.x 1/24 x 150%
Max. D. W. Cx /24 x 300%

Capacity of distributing tank is determined by the following critetia.



Capacity for drinking and domestic water

Population _Capacily
More_ than $,000 Max, D. W, Cx 1/24 x 8§ hrs,
3,000 to 5,000 Max. D. W, Cx 1/24 x 9 hrs,
2,000 to 2,000 Max. D, W. C x 1/24 x 10 hus.
1,000 to 2,000 Max. D, W. C x 1/24 x 12 hrs,
500 to 1,000 Max. D. W, Cx 1/24 x 14 hrs.
300 to 500 Max. D. W. Cx 1/24 x 16 hss.
106 to 300 Max. D. W. Cx 1/24 x 18 tus.
less than 100 Max. D, W. C x 1/24 x 20 hrs.

Capacity for miscellancous water use for agriculiure

1)  Livestock Max. D.W.C x 1/24 x 8
2) Crop washing water neglect
3)  Spraying fungicide Max. D.W.C x 1/24 x (16 to 18)

The water supply facilities are illustrated by diagrams on Fig. 1.2.4 and
Fig. 1.2.5.

The salient features of water supply facilities are summarized hereunder:

1"

Deepwell.
Number of deep well
Casing pipe diameter
‘Well depth

: Pump {7 nos)

Pump type

Design discharge
Total head g
Required motor output
Water conduit pipe
Pipe diameter

~ Water j)uriﬁcation facilities

Water treatment raethod
Filtration basin

Distributing reservoir

Distributing pipe
Diarneter

Common water faucet

T nos.
200 mm
70 mm(average)

Submersible pump
200 lit./min. (average}
70 - 100m

1.5 Kw

3 diameter

T nos.
Chiorination
as the need arises

7 nos. 150 cu.m. each

100 - 150 mm

I- 11
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Table .1.2 ~ Water Rates of Baguio Water District

Classification

' Code.

Meter

Minimum Charge

Size  0-10cum 1.20 1-30 1-3! above
Residential A/ 1-2 172 36,00 - 3,60/cu.m. 3.65/cum. 3.75/cu.m.
Government 13 3747 57"75
14 1 116.00
15 120 29070
1-6 . 727.50
17 3 1,309.90
Residential B 1-2B 172" 44,50 4.45/cum.  4,50/cu.m.  4.60/cu.m.
1.3B 347 71.20
1-4B i 142,90
1-5B 1172% 357.90
i-6B 7 895.50
1-7B 2”7 1,612.30
-Commercial A 3-2A 1722 72.50 7.25/co.m.  7.25/cu.m.  7.55/cu.m.
3-3A 3/4” i16.00
3-4A 1” 232.50
3-3A 11727 581.90
3-6A 2" 1,455.50
3-7A 3 2,620.30
Commercial B 32 2 72.50 4.5/ca.m.  4.5/cem.  4.60/cu.m.
3-3 3/47° 116.00
34 1? 232.50
35 127 581.90
3-6 2 1,455.50
3.7 3 ' 2,620.30
Wholesale - PILt5/cum.
| Water delivery : i .Resident-ia] - P4.00/drum
Commercial - P6.00/drum



Table 1.1.3-  Water Rates of La Trinidad Water District

‘Commodity Charge

Min. Charge  11- 20 cium. 21 - 30 cu.m. 31 -Over

Residential P58.20/cu.m.  P3.45/cu.m. P5.05/cum.  PT.05/cu.m.

Commercial Pi16.40/cu.m. P6.90/cu.n_1. PlO._lO/cu.m. - P14, 10/cu.m.

- I- 14



Table 1.2.1 - Barangay Population _

Barangay Year
1975 1980 1985
Alapang - 938 1,058 1,697
Alno : 954 886 1,043
Bahong 1,490 1,514 2,010 -
Bineng 590 669 718
~Tawang - 638 1,202 1,589
Total 4,610 5,329 7,057
Popuration growth rate  1975-1985  4.3(%)
' 1980-1935 5.3(%)
Table 1.2.2 Designed Population
. Area Year
1988 1998
Area II-1 950 1,700
Area 11-2 950 1,700
Area 113 1,000 1,790
Area 11-4 600 1,070
Area II-5 950 1,700
Area 11-6 900 1,610
Area HI-1 780 1,400
Total 6,130 10,979
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Table 1.2.3  Water Consumption

. Max. daily water

Area Water supply Mean daily water
o supply (cum/day) supply {cu.m/day)
Area 1.1  Drinking & Domestic N 2652
Livestok- 4.5 6.8
‘Washing & Spraying 17.0 25.5
Total 242.5 297.5
Area [1.2  Drinking & Domestic 242.6 291.1
~ Livestok ' 4.5 6.8
“Washing & Spraying - 110 25.5
Total 264,1 3234
Area 1I-3  Drinking & Domestic 232.8 2794
Livestok 7.9 12.0
Washing & Spraying 17.6 25.5
Total 257.7 316.9
Area I1-4  Drinking & Domestic 1389 166.7
Livestok 4.7 7.1
Washing & Spraying 217 32.6
Total 1653 206.4
Area [1-5  Drinking & Domestic 244.8 293.8
Livestok 7.3 1.0
Washitig & Spraying C 157 23.6
- Total . 267.8 328.4
Area 1I-6  Drinking & Domestic 217.1 260.5
Livestok 7.1 0.7
Washing & Spraying 18.3 215
Total 242.5 298.7
Area .1 Drinking & Domestic 187.5 225.0
Livestok 6.1 9.3
Washing & Spraying 26.7 40.1
- Total 220.3 .. 2744
Total  Drinking & Domestic 1484.7 15184
' Livestok 42.1 637
Washing & Spraying 1334 .. 200.3
- Total 16602 20457
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.- Table L.2.4- Mean of Water Consumption

v

Area Tlesign popu_lé_t_io_t_a . Design pop_ﬂlatib'n - 'Médic_al,Cbmmunity, Total

. for water copsumption  for water consumption water consumption
(housing) - . . (school) , ST

Mean daily consumption  Mean daily consumption  Mean daily consumption - Mean daily consumption
Max. daily consumption  Max. daily consumption  Max. daily consumption  Max, daily consumption

ArcaTl-1 - 1,7000 . - 3.4 nos
' 204.6 - 17.0. 221.0
2448 - 20.4 265.2

Area IT-2 1,760.0 900.0 3.4 nos
204.0 21.6 - 17.0 242.6
244.8 - 25.9 . 204 _ 291.1

Arall3 1,7900 - 3.6 nos
214.8 ' - 18.0 232.8
2578, . - 21.6 279.4

Area T-4 1,070.0 o - 2.1 nos
128.4 - - | 10.5 138.9
154.1 ' - 12.6 166.7

Areall-5 1,700.0 990.0 3.4 nos
: 204.0 23.8 17.0 244.8
2448 28.6 20.4 293.8

Atea 116 1,610.0 330.0 3.2 nos
1932 _ . ) 1.9 16.0 217.1
231.8 9.5 19.2 - 260.5

Arealll-l 1,400.0 230.0 2.8 nos
' 168.0 5.5 14.0 187.5
201.6 6.6 16.8 225.0

Total 10,970.0 2,450.0 21.9 nos
' 1,316.4 58.8 109.5 1,484.7
i,579.7 70.6 131.4 1,781.7

~_ Unit ; Mean daily consumption (cu.m/day)

- Max. daﬂy consum_ption' (cu.m/day)
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Table 1.2.5 Water Consumption for Livestock

Area - Mean d{tily Water__cdnmmption: h Max-. daity Wa.terconsum.pliqn

_ Cattle Swine .Fowl Total - Caltlt;, Swine Fowl Tol.al _
Areall- 1.5 2.6. S04 45 S 23 039 06 68
Area lI-2 .1.5 26 04 45 23 39 0.6' 6.8 .
Area IT-3 27 45 07 19 41 68 Ll 12
Areall-4 ‘I S 27 04 47 24 4.1 0.6 1.1
Area II-5 25 42 06 13- 38 63 09 1t
Area II-6 24 41 06 7.1 36 62 09 107
AreallE-1 21 35 05 6. 32 53 08 93

Total 143 242 36 421 217 365 55 637
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Table 1.2.6  Water Consumption for Catile

e

No. of cattle  No. of farmhouse  Water consumption  Mean daily water  Max. daily waler

Area
: consumption consumption
: (li_tJnos.day) {cu.m/day) {cu.m/day)
Aseall-1 0.3 170 300 15 2.3
Area IL.2 0.3 170 30.0 1.5 2.3
Area I1-3 0.3 300 30.0 27 4.1
Area I-4 0.3 180 30.0 1.6 2.4
Area IT-5 0.3 280 30.0 2.5 3.8
AreaII-6 0.3 270 30.0 2.4 3.6
Amea 1TE-1 0.3 230 30.0 2.1 3.2
Total 1600 _ 123 219
Table 1.2.7  Water Consumption for Swine
Area No. of swine = MNo. of farmhouse  Water consuiﬂpﬁon Mean daily water  Max_ daily water
: consumption consumption
{lit./nos.day) {cu.m/day) {cu.m/day)
Acall1 1.0 170 - 15.0 2.6 3.9
Area T1-2 1.0 170 15.0 2.6 3.9
Amall-3 - 1.0 S 300 - 15.0 4.5 6.8
Arca II-4 1.0 180 15,0 2.7 4.1
Areall-5 1.0 280 15.0 4.2 6.3
Asea 116 1.0 270 15.0 4.1 6.2
Area TTI-1 1.0 230 15.0 3.5 5.3
Total 1600 24.2 36.5
Table 1.2.8  Water Consumrtion for Domestic Fowl
Area No. of swine No, of farmhouse Water consumption Mean daily water  Max., daily water
consumption consumption
{lit./nos.day) {cu.m/day) {cu.nvday)
Area Il-1 4.5 170 0.5 0.4 0.6
AreaII-2 4.5 i70 0.5 0.4 0.6
Arall:3 4.5 300 0.5 0.7 L1
Areall-4 4.5 180 0.5 0.4 0.6
Area II-5 4.5 280 0.5 0.6 0.9
Areall-6 4.5 L2710 0.5 0.6 4.9
Area ITI-1 4.5 230 0.5 0.5 0.8
Total 1600 1% 53

I-- 19



Table 1.2.9  Water Consumption for Washing and Spraying Fungicide

Area Farm area Mean daily water consumpti Max. daily water consumption

(ha) " {cum/day) (cu.m/day)
Area fI-1 51 170 255
Areal-2 51 . 17.0 25.5
Arall3d . Sl 17_.6 255
Area T4 65 | 21.7 a6
Areall-s a7 15.7° 236
Areall-6 55 18.3 275
AreaTIL1 30 | | | 26.7 o 400

Total 400 133.4 200.3

Mean daily water consumption = Farm area/1 Sdaysx 5.0 cu.m/ha.day

- 1-20



Table 1.2.10 . Max. Hourly Water Consumption

Noo 1 7 3 FENBT % 146

Area  Drinking and Livestof_:k Spraying_. Washing' Max.-hdu'r“l.y water
Domestic water  water fungicide consumption

(cu.nvhe)  (cuam/hr)  (cu.mvhr) (cu.m/h_r) {cu.m/hr) {cu.m/hr) (cum/mr)

Area -1 332 0.4 3.2 11 32 3.6 36.3
AreaTl-2 %4 04 3.2 1.1 3.2 3.6 40.0
AreaTL-3 34.9 0.8 3.2 1.1 32 3.9 38.8
Area 11-4 20.8 0.4 4.1 1.4 4.1 4.5 25.3
Area Il %7 07 3.0 0 30 3.6 40.3
AreaT1-6 26 07 3.4 i1 3.4 4.1 367
AreaTll-i 28.1 | 0.6 5.0 1.7 5.0 5.6 33.7

¥

Value of *5 is the biggest water consumption among No.2 - No. 4.

Value of *6 means the 1.5 hr. water consumption of total amount of
max. hourly water consumption on No.2 - No. 4.
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Table 1.2.11

BAGUIO WATER DISTRICT

Baguio City

Water Sources

Deenwells

e

9.
10
I
12

13,

14
15
16
17
18
19
20
21

22,

23
24
25
26
27
28
29

Open Sources {Rainy Season)

L
2.
3
4.

. Amparo 1
. Amparo 2

Milo
Harrison
MRR
Market

. Athletic Bowl

Camp 8

Labsan

.- Cabinet

. Happy Glenn
. P. Burgos
Skating Rink
. Kisad

. Ramsey

. Palos

. Riverwell

. M.Roxas

. Evangelista
. Idisan

. Ambiong
Amsing

. Pacdal

. Gibraltar

. Teachers Camp
. Ferguson

. Guisad

. Easter

. Buyog

Amliang
Lamut Spring
Idisan Spring
Amsing Spring

Boosters

R

Military Cut Off
Bonifacio
DPWH

Upper Quezon Hill

City Camp
Stage |

. Phil-Am

Water Purification

- Gas Chlorination

Gas Chlorination
Gas Chlorination
Gas Chlerination
Gas Chlorination
Gas Chiorination
Gas Chlorination

Aeration, Sand Filtration,

Chlorination

Gas Chlorinatio .

Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chiorination
Gas Chlorination
Gas Chiorination

. Gas Chlorination

Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination

Gas Chlorination
Gas Chlorination
Gas Chlorination
Gas Chlorination

122

Water Sources and Purification Facilities Operated by Water District

LA TRINIDAD WATER DISTRICT
"~ La Trinidad City

Water Sonrces

Water Purification”

" Deepwells

L. LTWD Well Gas Chlorination

Open Sources

1, Lubas Spring
2. Ampasit

Boasters

1. Tawang



Table 1.2.12 Potable Water Standard (Baguio Water District)

| ~ Allowable colon bacitlus o 2.2 count per 100 mi
Allowable chlorine residential 0.2- 1.0 mg/lit.

Permissible limit for chemical substances

Total solids : 500 mg/lit.

Tron (Fe) 03 mg/lit.
Manganese (Mn) | : O.l mg/lit.
Copper (Cu) : 1.0 mg/lit.
Zinc (Zn) : 5.0 mp/lit.
Calcium (Ca) : 75.0 mg/lit.
Magnesium (Mg) : 50.0 mg/lit.
Sulfate (S04) ;. 200.0 mg/lit.
* Chloride (Cl) : _200.0_mg/1it.

pH range - T.0-8.5

Bacteriocidal examinationof :  Multiple fermentation
water : tube technic
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Proposed deep well site

Existing road

River,creek

) S——

Water Supply Arca

Fig. 1.2.1
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APPENDIX J CONSTRUCTION PLAN AND COST ESTIMATE

CONSTRUCTION PLAN

General

The constructions of the Project are given below :

\

%)

3)

4)

Ifrigatioh_facilitics

Trrigation facilities consist of ponds as the water source, intake weirs,
water conduit pipes, irrigation canals, and on-farm irrigation structures.
Eleven (11) ponds and eight (8) intake weirs are proposed in the Project
area. Inta'_ké weir_s,_bonds and farm are connected by pipeline.

Drainage improvement

" Drainage improvement is applied to the Balili river, the Bolo creek, the

Bayabas creek and a part of the small creeks in Zone 1.

As a major cause of flood inundation is a lack of discharge capacity of
the Balili river and the Bolo creek, widening of river'secﬁion is proposed
and bank lining is also planned so as to flow the flood smoothly.

Morecover, installation of a screen at the entrance of the Dinog cave is
proposed to prevent the floating matter from flowing into the cave.

Rural road

The rehabilitation and construction of rural roads are mainly intended to
improve the agricultural and social infrastructures. Concrete pavement
for the existing road and gravel pavement for the newly proposed road

should be constructed to preclude the road surface from an erosion.

Drinking and domestic water supply facilities

Drinking and domestic water supply facilities are proposed in Zones

ILIIL They are composed of deep wells as a water source, water
purification facilities and water distributing facifities.



5) © Rural electrification

E_lectr_ic power supply is proposed in Zone HI. Electricity is nécesSal'y
for domestic electrification. Extension of the electric wires from Zone I
to Zone I is to be exccuted. o ' '

6) Seweiage

The sewage canals are proposed as a countermeasure against the sewage
problem in Zone 1. Drainage canal is lined with concrete.

7 Rural community center

Seven (7) rural community cén_tezs are selected to be constructed to

' promotue the rural develdpmen’t pmgfajﬁs'.' Rural commﬁnity centers will
be utilized for the barangay assbciat'i:bﬁs’ and council, training of
agricultural management and health service.

As described above, the construction works of the Project
consist of various works such as deep wells, catth, concrete and piping
works. Construction site is located in the mountainous area, where
annual rainfall has been reédrded 3,500 - 4,000 mm. As existing voad
conditions afe not ‘adapted to transport of construction machineries and

" materials due to the rough surface and narrow road width, it is therefore
extremely important to adjust the road construction schedule in
consideration of the other construction schedules. - '

1.2 - - Basic Assumption of Construction Planning
1.2.1  Workabie days

As for the general works such as concrete works, drifling works and piping
works, etc., 25 days per month are applied for the standard workable day.

On the otheér hand, earth works are mostly affected by heavy rainfall. Since
embankment of impervious or semi_-i-mp_e_:n{iou_s'_ materials a:etcon_trbil_ed by moisture
content, special attentions must be paid on executing earth WOrks.- S_ﬁs_pcnsion days of
earth works caused by rainfzall are studied based on the following c_ritéria conceraing
daily rainfall inteﬁsity.

1.2



Daily Rainfall Intensﬂy _ Suspension of Work

(mm/day) {day)
0-5 ¢
5-30 I
30-100 ) 2
" inore than 100 ' 3

Annua! mcan workable days were estlmated based on the daily ramfall records
at BSU PAGASA for recent 11 years ( 1977 - 1987) The resulis are shown in
Tdblel LI "

The results show that less than 25 days of the standard workable days
concemratc in the wet season from May to October, especially, the watkable days f'rom
May to September are estimated at lcss than 15 days.

Workable days for i 1mpervmus materlais were obtained from co:hputed days in
wet season and 25 days in dry season, i.e. , in total, 235 days in a year .

~ Workable Days

Jan. Feb, Mar. Apr. Maﬁ Jon, Jul. Aug Sep. Oct. Nov. Dec. Total

General works = 25 25 25 25 25 25 25 25 25 25 25 25 300

Impervious 25 25 25 25 15 14 13 9 13 21 25 25 235
Material . - : '

1.2.2 Earth moving plan

The construction works of the irrigation', drainage improvement and mral road
include a large quantity of the earth works. The total amount of 58,000 cu.m. of the
embankment materials are required. The amount of 40,000 cu.m. will mainly be
obtained from the excavated materials and the rest amount of 18,000 cu.m. will be
obtained from the borrow area selected around the working site.

The total arhount of excavated materials, i.e.; 180,000 cu.m., comprising
105,000 cu.m. 'from' the drainage improvement construction, 75,000 cu.m. from the
sonds construction, will be hauled to the spoil area. The swamp arca would be
available for the spoil area with the surface soif handling. '
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1.3 - Trrigation Facilities
1.3.1 Pond construction
{1)  Earth works

Stripping and surface excavation would be mainly executed by bulldozer and
sub-surface and deep excavation would be executed by back-hoe shovel, drag line
depending on the soil condition at the pond sitpl_ Maunpower would contribute to face
smoothing and conipacting of the foundation of appurtenant structuses. '

The excavated materials excessing embankment requirement ‘would be
tmnsported to a spoil area. In case of lackmg the embankment matenals, the materials
wouid be supp]emcnted from borrow area selected around the worklng site.
embankment materials would be spread by huildozer and compacted by tire roller. As
for the compacting impervious materials, tamping roiler would be adopted.

(2)  Concrete works

Intake and spillway would be constructed by concrete or stone masonry.
Concrete works would be started after completion of earth works. Concrete wouid be
produced by portable concrete mixer and placed using bucket hanged by truck-crane.

1.3.2 Intake weirs

The construction works of intake weirs would be executed during dry season.
Intake weirs are designed to be a fixed type weir made by concrete. Concr_ete'would be
produced by concrete plant or portable concrete mixer and placed using bucket ha@iged

by truck-crane.

1.4 Dminage Improvemeﬁi

Thc construction works for dramage 1mprovernent wou‘nd be mainiy executed
during, the dry sedson in. consxderation of magmtudc of floodmg in the river. The
constructtons consxst of wxdcmng of nver secﬂon and bank protectlon The foundat[on
of the river bed conmsts of rock, gravel and river ioad The cxcavatlon of gravel and
'nver load would be executed by bulldozer and back-hoe, whlle rock materials would
be broken by b!astmg and gathered by bulldozer. Excavated rock would be useful for
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riprap and so forth. Bank would be protected by retaining wall. Concrete would be -
produced by concrctc plant and placed by concrete pump or bucket tranged by truck
crane. ' : :

1.5 Rural Road

The constructions of rural road mainly consist of the excavation for road
widening, concrete/gravel pavement and appurtcnant structure, such as bndges,
dramagc culverts and so on. '

Excavahon works would be mamlv made by bulldozer, back-hoe shovel and
_supplemcntary manpower. Excavated materials would be hauled by dump truck to a
spoil area.

Pavement consists of subbase coi:r'ss énd c_ohcrete pavement slab. Subbase
course of crushed stone would be spread by bulldozer and compacted by vibratory
rolier and pneumatic type roller. Concrete would be produced by concrete plant, and
hauled by truck miker. :

1.6 Drinking and Domestic Water Supply Facilities

The construction of drinking and domestic water supply facilities mainly
consists of deep wells, slow filtration basins, distributing tanks and water conduit and
‘supply pipe. Deep well drﬂlmg 70-120 meters in depth, would be executed by
percussion method and submersible pumps would be installed in deep well. Water
conduit and supp]y pipes would be laid 0.6-1.0 meters below from the ground surface.
Excavation for lying pipe would be made by back-hoe shovel and manpower.

1.7  Rural Electrification

Electrification is proposed in Zone III. Extension of the electric wires from

~ Zone I to Zone M1 is to be executed.
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1.8 Sewerage

The sc_véage canals would be lined with concrete. Concrete would be produced
by portable mixer. Excavation would be made by back- hoe shovel and manpower.

£.9 Implementatwn Schedule

The implementanon schedule of the Proiect is shown in Flg J 1 1. The first
one { 1) year would be necessary for the preparatory works mciudmg tendering, survey
and mapping works, detailed design works, mobilization and construction of offices
and quarters. The actual con‘struétion'w'o‘rks would be cdmrﬁe'nccﬁ from the second
year. The construction works for irrigation , drainage 1mprovcment drinkmg and
domestic water supply facilities and rural road will need two(2) years in total. -

Construction of the- ir’ri'gation faciIities the drainage improvément and
rural road would be executed during’ the dry season in consmcratlon of thc damage
caused by the heavy rainfall and ﬂmdmg in the river. T
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2.1

COST ESTIMATE
Basic Assumptions

The construction costs have been estimated on following as'su'm.ptibns:

1) Unit prices are analyzed on the basis of average price level for first half
of 1988, forming the price basis prior to preparing this cost estimate.

2)  Exchange raie used in the estimate is shown as follows:

Us $'1.o ~P21.0

R 3) N Construchon works is assumed to be executed thhm the full contract
' basis. The machmcry dnd equipment rcqulred for construct:on works shall be

pmvaded by the contractors Therefore, depreciation costs of machmery and

' eqmpment are conmdered in the estimate of the construction unit cost.

4) Import tax for construction mateials, machiniery and equipment shall be

excluded from the cost estimate.

$) The construction cost based on unit costs shall be divided inte foreign
and local currency portions. Local currency portion is estimated on the basis of
the current pnce inLa Tnmdad m the ﬁxst of 1988 and of the data collected from
the on-going projects around the project area. Fore1gn currency portion is
estimated based on the CIF prices at Manila.

- 6) The physical contingency; 10 pércent of the direct constmétidn cost shall

be included in the construction cost in view of preliminary nature of the

- estimate,

7) Pnce contmgency shall also be taken mto account at 2 an annuai escalation
rate of three(3) percent for the foreign currency portion and ﬁve(S) percent for
the local currency portion.

8). The associated costs to be financed by the Government, such as the
costs for strengthening the extension services and facilities of the water user’s

~ association shalt be not included in the estimate.
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2.2 Financial Construction Cost

Financial construction cost comprises direct construction cost, land acquisition,
o&M equipment, administration and engincering services, physical contmgcncy and

price contingency.

The direct cons_t_ruc.tion. cést consists of construction costs of irrigation facilities,
sewage canals, drainage facilitiés,- drinkiing and domestic water supply facili'ties,
rchabilitat.ion and construction of rural roads, barangay-halls and electric facilities,
including contractor’s profit, overhead and _faXcs.

Th’e total cbnsifuction costs of the project are estimated ét 301.5 million peso,
compnsmg 175.2 million | peso (equxva]ent to. 58.1 perccnt of thc total constmchon
costs) for the forelgn currency portzon and 126. 3 rmlhon pcso (cqulvaient to 419
perccnt the total construction costs) for the local currency portxon The summary of the
construction cost are shown in Table7.2.1.” Breakdown oi_' the cost _estlmate is shown
in Table J.2.3 through Table I.2.11.

2.3 Annual Disbursement Schedule

The annual dzsburscment schedule has been estabhshcd on the basm of the
construchon lmplementanon schedule. Detalls are stated in Table 1. 2 2

2.4 Annual Operation and Maintenance Costs

Annual operation and maintendnce costs include salaries for project
administration and staff, materials and labor costs for repair and maintenance of O&M
equipment, and running costs of project facilities. The annual operation and
maintenance costs are estimated at 2,2 million paso (Table 12 12).

2.5  Replacement Cost

Some of the facilities, especially mechanical equipment have a shorter useful life
than the civil constructions and are likely to require réplacement at sonie time within the
project’s useful life. Table1.2.13 shows the useful life and replacement cost for the
mechanical equipment.
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Table J.2.1 Summary of Construction Cost

Foreign ~ Local Total
Ttem _ : . " 'Currency - Curency’ (1863)
| (105R) (10%R)

l. Construction Cost o 122.5 ' 94.6 217.1
L1 Imigation Facilities 35.8 2.0 67.8

£.2 Drainage IInprovement 23.0 157 38.7

1.3 Rural Road 36.5 26.4 62.9
14 Drinking and Domestic Water Supply Facilities 23.8 173 411

1.5 Rural Electrification Facilities 1.0 o 2.0

1.6 Sewage Facilities ._ 1.3 B 3 2.5

1.7 Raural Community Center 1.1 1.0 2.1

2. Land Aquisition - 2.0 2.0
3. O & M Equipment 4.6 0.3 49
4. Administration Cost and Engineering Services 21.7 53 270
Sub- Total | 1488 102.2 251.0

5. Physical Contingency 14.7 0.2 _24.9
Total S ' 1635 - 1124 2759

6. Price Contingency | 17 13.9 25,6
Grand Total | 1752 1263 3015

{Financial Cost)

(Exchange Rate : US$ 1 =B21.0)
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Table J.2.3  Breakdown of Direct Construction Cost (1/5)

_ Cost (103 peso)
{tems Unit  Quantities . .
EAC LAC Total
1-1 Irrigation facilities
A. Fonel
{a) Pond construction nos 3 1,397 687 2,084
(b) Piping works m 6,600 1,928 1,670 3,598
(Lateral conduit pipe: # 100 - 150) o L :
(c) Piping works - m 13,400 2,212 2,908 5,120
(Delivery conduit pipe: o 80) - : .
(d) Watértank fos 268 541 1,327 1,868
(e) Deep well construction nos 3 4,737 783 5,520
(f) Others 457 583 1,040
Total A 11,272 7,958 19,230
B. Zonell .
(a) Pond construction nos 8 6,341 4'_,044_ 10,385
(b) TIntake weirs nos 6 2468 2,392 4,860
(¢) Pipingworks m 2,400 985 816 1,801
(Intake - Pond: @ 200) : :
(d) Piping works m 13,050 3810 3,302 7,122
(Lateral conduit pipe: & 100 - 150) - , :
(¢) Pipingworks m 13000 2,146 2,821 4,967
(Delivery conduit pipe: @ 80) |
() Watertank nos 260 525 1,287 1812
(g) Improvement of the Dinog cave Ls. 1 1,081 890 1,971
() Others | 2,284 2,916 5,200
Total B

J.

12

19,640 18,468 38,108



- TableJ.2.3 * Breakdown of Direct Construction Cost (2/5)

Cost (103 peso)

Items o " Unit Quantities
 BC L Total
C. Zonelll
(a)} Intake \ifcir, Wangél no 1 650 600 1,250
(B) Piping works' m 5400 1,576 1,367 2,943
_(Lateral conduit pipe: & 100 - 150) -

(c)} Piping works m 3,350 553 727 1,280

' (Delivery conduit pipe: o 80) '
(d) Water tank nos 67 135 332 467

(e} Bineng irrigaticn system

" Intake weir no i 325 299 624
- R.C. piping m 600 143 316 459
Energy dissipator nos 15 95 165 260
Lining canal m 3,800 731 988 1,719
Regulating pond Ls. 1 280 245 525
Sub-total (e} 1,574 2,013 . 3,587
(f) Others 392 500 892
Total C 4,880 5,539 10,419
Total iI-1 35,792 31,965 67,757
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Table J.2.3 .Breakdown of Direct thstmct'ion Cost (¥/5)

Items

~ Unit Quantities

Cost (103 peso)

1-2 Drainage improvement
A. Zonel
(a) Improvement of the Balili river

{b) Improvement of the Bolo creek

(c) Improvement of the Bayabas creek

(d) -Box culverts on the racd

Total 1-2

1-3 Rurél road

A. Zopell
(a) Rehabilitation of the raod
(b) Constructoin of the road

Total A

B. Zonelll
(a) Rehabilitation of the raod
(b) Construction of the road

Total B

Total 1-3

Ls.
Ls.
Ls.

nos

m

13,900
5,000

8,700
2,800

EC L Total

9,756 7,288 17,044
12,163 7,841 20,004
836 352 1,188
288 - 216 504

23,043 15,697 38,740

19,204 14,293 33,497
3285 1,945 5230
22,489 16,238 38,727

12,138 9,013 21,151
1,840 1,189 3,029
13,987 10,202 24,180

36,467 26,440 62,907




Table1.2.3  Breakdown of Direct Construction Cost (4/5)

Cost (103 peso)
Items Unit Quantities
F/C 1/C Total
1-4 Drinking and domestic water supﬁly
A. Zonell nos 6 20,394 14,862 35256
B. Zonelll no 1 3,399 2477 5876
Total 1-4 23,793 17,339 41,142
1-5 Rural electrification facilities
A.. Zone 111 kin 6.0 994 1,006 2,000
Total 1-5 994 1,006 2,000
1-.6 Sewage facilities
A. Zonel m 5,000 1,334 1,192 2,526
Total 1-6 1,334 1,192 2,526
-7 Rural community center
A. Zonel nos 2 320 280 600
B. Zonell nos 3 480 420 900
C. Zopelll nos 2 320 280 600
Total 1-7 1,120 98¢ 2,100




Table 1.2.3

Breakdown of Dirccl Construction Cost (5/5)

Cost ( 106 peso)
FC L Totl
Grand Total 1225 94.6 2171
Zonel 36.0  25.1  6ld
Zone I 63.0 500 113.0
Zone 1Y 236 194 430
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Table 3.2.4 Cost for Land Acquisition

Discription Area Unit Cost ~ Amount

(ha) (1032ha)  (103R)

1. Irrigation Facilities 5.5 200 1,100
2.. Drainage Improvement 1.7 200 340
3. Rural Road 1.5 400 600
Total 8.7 2,040
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Table J.2.5  Procurement Cost of O & M Equipment

(Unit : 1032)

Equipment - Foreign Local Total
Currency Currency
1. Project Office Equipment 2,240 120 | 2,360

for Implementationand O & M

II. O&M Equipment - : 850 - 40 : 890
for Agricultural Extension Service

1. O & M Equipment 1,520 80 1,600

for Garbage Disposal
Total 4,610 240 4,850
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Table J.2.6 Procurement Cost of Project Office Equipment
for Implementation and O & M

(Unit: 103 0)

Equipment Unit Price Quantity ~ Amount
Vehicles
— 4 wheel-drive jeep 300 2 600
L— 4 whee_l—dri\:.re pick-up 280 1 280
. Motorcyclés 20 3 60
" Spareparts (10 % of above) 94
Office Equipment
—- Photo copier 5 1 15
— Micro computer / Word processor 90 1 90
with accessories
" - Type writer 30 2 © 60
— Audio.visual aid 15 . 1 15
~— Camera with accessories 12 1 12
— Fumniture 24 Various 24
— Others 10 Various 10

Observation Unit

Metorological observation equipment Ls. 800
Water quality test equipment Ls. 300
Tatal 2,360




Table J.2.7 Procurement Cost of O & M Equipment
for Agricultural Extension Service

(Unit: 103R-)

Equipment Unit Price Quantity Amount
Vehicles .
— 4 wheel-drive jeep 300 1 300
— 4 wheel-drive pick-up 280 1 280
— Motorcycles 20 3 60
~— Spare parts (10 % of above) 64
Office Equnipment _
- Photo copier i3 1 i5
— Micro computer / Word processor 90 1 90
with accessories
—- Audio visual aid 135 1 15
- Camera with accessories 12 i 12
— Furniture 20 Various 20
— Others i0o Various 10
Agricultural Equipment *1 24 Various 24
Total 390
Remarks

*1 : Agricultural equipment include shovel, knopsack sprayers, hoe, etc..

Table 1.2.8  Procurement Cost of O & M Equipment for Garbage Disposal

(Unit: 103p)

Equipment Unit Price Quantity Amount
Garbage truck 800 2 1,600
Total 1,600
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- Table 1.2.%

Administration and Engineering Costs

(Unit : 1062)

Description Foreign Local Total
Currency Currency
1. Detailed Design Stage
I. Admihistraﬁon
1.1 Staff Salary (180 M/M) - 0 0.6
1.2 Other Direct Cost - 3 0.3
2. Engineering Consultant
2.1 Remuneration
Forign Consultant (45 M/M) 6.1 - 6.1
Local Consultant (25 M/M) 1.5 E 1.5
2.2 Direct Cost 1.7 0.8 2.5
2.3 Topo-Survey and Investigation 0.8 0.7 . - 1.5
Sub-Total 10.1 2.4 12.5
1. Construction Sfége
1. Administration
1.1 Staff Salary (480 M/M) - 1.7 1.7
1.2 Other Direct Cost 0.8 0.8
2. Ehgineering Consultant
2.1 Remuneration
Forign Consultant (68 M/M) 9.2 - 9.2
Local Consultant (25 M/M) 1.5 - 1.5
2.2 Direct Cost 0.8 0.4 1.2
2.3 Special Equipment 0.1 - 0.1
Sub-Total 11.6 2.9 14.5
Total 21.7 5.3 27.0
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Table J. 2. 10 Required Man-Months of the Project Staff

Man-Month

|

Staff
Detailed Design  Construction  Total
Stage Stage
. Managing Staff
- General Director 12 24 36
- Senior Officer 12 48 60
. ‘Technical and
Administrative Staff
- Civil Engineer 12 32 44
- Agricu]tr.iral Engineer 6 16 22
- Agricultural Technician 6 16- 22
- Accountant & Casher 12 ‘32 44
- Secretary, Typist & Clark 36 88 124
. Workers and Labours
- Driver 36 96 132
- Guardman 24 64 88
- Labour 24 64 - 88
Total 180 480 660

|

].
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Table J.2. 11 Required Man-Months of Consultant Engineers

Speciélist Man-Month

Foreign  Local “otal
Consultant  Consultant

Detailéd'Design Stage

NS0 s I LA e Lo BN e

1. Pr'ojérct Director 1
2. Team Leader/ rrigation Engineers 8 4 12
3. Irrigation and Drainage Design Engineers 12 4 16
4. Hydrologists _ 3 2 5
5. Engineering Geologist 3 2 5
6. Soil Mechanic Engineers 2 2 4
7. Topo-Survey Supervisor 4 4 8
8. Cost & Specification Engineers 3 3 6
9. Metal Work Engineer 2 i 3
10. Equipment Engineer 2 1 3
11. Specialists as Required 6 2 8
12. Home Support Engineers 2 - 2
Totat 43 25 13
. Construction Supervision Stage

. Project Director _ 2 - 2

. Team Leader/ Irrigation Engineers 25 - 25

. Design Engineers , 3 3 6

. Construction Engincers 25 20 45
. On-farm Development Enginecrs 5 2 7

. Equipment Engincers 2 - 2
. Mechanical Engineer 2 - 2

. Specialists as Required 2 - 2

. Homé Support Engineers 2 - 2
Total 68 25 93
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Table J. 2. 12 Annual Operation and Maintenance Cost

{tems

O&M Cost

{1,000 pesos)

1. Project Office

1-1 Office Expenses - 50
1-2 Siaff Salaries 135
2. O&M Cost for the Facilities -
2-1 Irrigation Facilities ‘
Operation Cost 120
Maintenance Cost 1,128
22 Drainage Facilities .
Maintenance Cost i2
23 Rural Road _
Maintenance Cost 240
2-4 Drinking and Domestic Water Supply Facilities” o
Operation Cost 385
Maintenance Cost 76
2-5 Rural CommunityCenter -7
Total 2,153
TableJ.2. 13 Replacement Cost
Items Useful life Reb!acement Cost
{year) (1,000 pesos)
1. Oé&M Equipment
Garbage Disposal Trucks 10 1,600
2. Project Facilities
2-1 Irrigation Facilities o
Pump 20 990
Vulves and Others 20 6,837
22 Drainage Facilities . . ;
Gate 30 2,400
23 Drinking and Domestic Water C
Supply Facilities _
Pump : 20 1,270
Pipe, Valve and Others 20 17,200
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Table J.2.14 . Labors cost

Ugit Cost Component Unit Cost
F(%)  L(%) FE/C(pesos) 1/C{pesos)

10

It

12

13

14

15

16

17

18

19

20

{.abor . ' _ md 55'..59 0 100 - 55.59
Foreman General i 78.00 o 100 78.00
Carpenter | . | md  63.29 0 100 65.29 |
Head of Carpenter oand 7376 0 100 73.76
Mason Work'ér ' | md 55.59 0 100 - 55,59
Head of Ma56n md  73.76 O 100 7376
Steel Worker md  55.59 0 100 55.59
Head of Steel Worker md 73.76 0 100 73.76
Asphalt Mix Worker md  56.78 0 100 56.78
Driver{Light Equipment) md  71.87 0 100 71.87
Operator{Heavy Equipment) md ~ 87.00 0 100 87.06
Mechm;ica] | md 6150 0 160 61.50
Electric Worker md 5837 0 160 58.37
.Head of Mechanical md 73.76 0 100 73.76
Driller | md 57.68 0 100 57.68
Blaster md 142,00 0 100 142,00
Explosive Worker md  72.00 0 100 72.00
Watchman. md  52.59 0 100 52.59
Janitor . nd . 52.59 G 100 52.59
.tl)ﬁver{Gmer.ali) md 5259 0 100 52.59




TFable J.2.15 Materials Cost

NO. Items ' Unit Cost Component Unit Cost
F/C{%) L/C(%) F/C (Pesos) L/C (Pesos)

I Apggregate . _
{a) Sand cum - 180.0 -37 63 66.6 113.4
{b) Gravel cum 260.0 31 63 96.2 163.8
{c) Boulder com 165.0 37 . 63 61.1 104.0
2 Sod : 1.4 0 100 0.0 - 1.4
3 Lumber S ' : o
{a) Form Lumber Ro bf 8.7 0 100 0.0 8.7
do . . cum 3686.5 0 100 0.0 3686.5
(b} Lamber KD bf 12.0 0 100 0.0 12.0
do cum 5084.8 0 100 0.0 50848
(c) Plywood 1/4&4*8 bf i35.0 0 100 0.0 135.0
(d) Plywood 1/2&4*8 bf 240.0 0 100 0.0 240.0
() Plywood 3/4&4*8 bf 3250 0 100 0.0 325.0
4 Reinforced Tron Bar ke 9.8 80 20 7.8 . 2.0
5 Nail,Bolt,Nut kg 14.0 80 20 11.2 2.8
6 Hardware kg 0.0 . B0 20 0.0 0.0
7 Cement(ibag=40kg) bag 56.6 75 25 42.5 14.2
8 Fuel : . ' o
() Gasoline it 6.6 50 50 3.3 3.3
(b) Diesel lit 5.6 50 50 2.8 - 2.8
9 Blasting ' SR :
(a) Dynamite kg 75.0 50 50 37.5 315
(b) ANFO kg 46.0 .50 . 50 23.0 23.0
{c) Detonator o 32.0 50 30 16.0 16.0
10 Driiling _
(a) Rod(for Jack Hunmer)  pc 632.7 100 0 632.7 © 0.0
{b) Rod(for Drifter) pe 1896.4 100 0 1896.4 ¢.0
{c) Bit{for Jack Hummer} pc 790.0 - 100 0 1 790.0 0.0
(1) Bit(for Drifter) Pc 2015.0 100 0 2015.0 0.0
11 RC Pipe(1=1.00m) 0.0 0.0
(a)D=150(6") pc 45.0 .57 43 ©.25.7 19.4 -
(LD=200(8") - pc 65.0 57 43 37.1 28.0
{)D=250{10") e 5.0 - 57 . 43 . 42.8 323
{dD=1300{(12") P 85.0 57 43 48.5 36.6
(e)D=350(14") pc 100.0 57 43 57.0 S 43.0 -
(HD=450(18") pe 380.0 57 43 216.6 163.4
(2)D=600(24") pc 480.0 57 . 43 273.6 206.4
(L)D=700(28") pc 560.0 57 43 3192 240.8
HD=800(32") pe 640.0 57 43 364.8 275.2
(GID=900(36") pe 680.0 57 43 387.6 292.4
{K)D=1050{42") pc 793.0 57 43 452.0 341.0
(OHD=1200(48") pe 1090.0 57 43 . 621.3 468.7
(n)D=1350{54") P 1230.0 57 43 701.1 5289
pe 1450.0 57 43 826.5 623.5

(n)D=1560(60")
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Table J.2.15 Materials Cost

NO. Hems ' © Unit Cost ‘Component _ Unit Cost
- F/C (%) 1/C (%) F/C{Pesos) L/C (Pésos)

PR

12 Cement Products 0.0 . 0.0
{a) Concrete Hollow Biock 6 pe 4.2 57 43 2.4 1.8
{b)  do 4 e 3.7 57 43 2.1 1.6
(c) Cement Tiles(20%20) ©  pc - 225.0 57 43 128.3 96.8
() White Cement(40kg/bag) ‘bag 240.0 75 25 180.0 60.0

" 13 Steel Plate kg 12.0 20 20 9.6 2.4

14 H-Beam . (keg/m) kg 21.0 80 20 21.6 5.4
() H-100*100*8.5(17.6) m 475.2 80 20 380.2 95.0 -
(b) H-125%125%9.5(24.3) m 656.1 20 20 5249 1312
{c) H-150*150%10.5(32.0) m 8464.0 20 © 20 691.2 172.8
(dYH175%175%13.5(46.7) m 1260.9 80 20 1008.7 252.2
(e} H-300%200%12(64.2) m 1733.4 80 20 1386.7 346.7
(f) H-3007300*12(84.1). m 22707 80 20 1816.6 . 454.1
(g) H-400%400%12.5(146.0) m 3942.0 80 20 3153.6 788.4
() H-500*400*12.5(157.0) m 4239.0 80 20 3391.2 847.8
(i) H-500*400*6(185.0) m 4995.0 80 20 3996.0 999.0

15 L-Beam  (kg/m) kg 210 80 20 6.8 4,2
{a) L-20*20%3 {0.885) m 18.5 80 20 14.8 3.7
{b) L.25%25%5 (1.76) m 37.0 80 20 29.6 7.4
{c) L-30*30*5 (2.16) m 45.4 80 20 36.3 9.1
(d) 1.-40*40%5 (2.95) m 62.0 80 20 49.6 12.4
(e) L-50%50%6 (4.43) m 93.0 30 20 74.4 18.6
{f) L-60%60%7 (6.21) m 1304 80 20 104.3 26,1
{(g) L-70*70*8 (8.29) m 174.1 20 20 139.3 34.8

16 Sheet Pile (kg/m) kg 8.7 95 5 8.3 0.4
(a) 256*36*5 (14.6) m 127.0 95 5 120.7 6.4
(b) 303*36*5 (17.0) m 147.9 95 5 140.5 7.4
{¢) 333*75*6 (25.9) m 225.3 95 5 214.1 1.3
(d) 400%150*7(41.2) m 358.4 95 5 340.5 17.9

17 Steel Pipe(SGP,1=6.00m) 0.0 0.0
12" pe 125.0 80 20 100.0 25.0
3/4" pe 130.0 80 20 104.0 26.0
1” o 185.0 30 20 148.0 37.0
I 14" pe 238.0 20 20 190.4 47.6
112 pe 297.0 20 20 237.6 59.4
2" pe 376.0 80 20 300.8 75.2
212 pe 579.0 30 20 463.2 115.8
3 pc 710.0 30 20 568.0 142.0
4” pe 998.0 80 20 798.4 199.6 -
5" pe 1215.0 30 20 972.0 243.0
6” pe 1603.0 30 20 12824 320.6
8 pe 2438.0 30 20 1950.4 487.6




Table J.2.15 Materials Cost

NO. Items Unit Cost Component Unit Cost
F/C (%) I1/C(%) F/C (Pesos) L/C (Pesos)

18 Smali Gate (complate) 00 0.0 .
{a) 610*355mm asy 2050 80 20 16400 © 4100
(b) 610*400mm asy 2395 80 20 1916.0 479.0
(c) 800*500mm asy 4146 30 20 3316.8 829.2
(d) 800*800mm asy 4810 80 20 3848.0 9620
(e) 1000*800mm asy 4981 80 20 3984.3 - 996.2
(f) 1000*1000mm asy 11770 80 20 9416.0 2354.0
() 1200*1200mm asy 13206 80 20 105648 2641.2
(h) 1400%1200mm = asy 13859 80 20 11087.2  2771.8
(i) 1600*1400mm asy 17368 80 20 13804.4 34736
(§) 1600*1600mm © asy 18097 80 20 144776 36194

19 Electricity - kWh 2 60 40 1.2 . 08

20 Accesory of Boring Machine 00 00
{n) Bit{Diamond) 46mm P’ 5250 100 6 52500 0.0
{b) Bit(Diamond) 76mm pc 5565 100 0 5565.0 0.0
(c) Core Lifter o 635 100 0 635.0 0.0
(d) Core Barrel pe 19956 100 0 19956.0 0.0
{e) Boring Rod(l=3.00m) P 2812 100 0 2812.0 0.0

J- 28



1220017 31} Jo 2[MPIYDS vonwus I dy

111 81F

Spi[ie  Uohedlymodly
I133U90) bEEEnoU reImy
peoy el

sapioeg Ajddng Iores
onsowo(] pue JuUL

senjve] vonedy

1 U0z

121890y AJUnwo)) [erny
peoy eIy

sonipoeg Ajddng Jarem)
onsawoy pue BumUL(
sanI[oR] toned]

IJ suo7

1210 AMUNUIwo)) [einy
~ sonIIoeg aFemosg

seneg ofeureiq
SonHRg voNESImY
[2u0Z

uononIsto) Jo uoheredsig

, ,o_uwaom JuuseuiSuy

ﬁ yesk pig . reak pug -

J- 29






APPENDIX K

PROJECT EVALUATION







APPENDIX K PROJECT EVALUATION

TABLE OF CONTENTS

2.1  Basic ASSUMPHONS .. uveiivieianiriacrrisierrenrnrersersesrsesaes

2.2 Economic FactorS.......oivueveeruniniiereenneniennisnivnvnnnnnss

2.2.1 Economic prices for agricultural outputs and inputs. .

2.2.2 Conversion factors of construction............covenee..
2.3  FEconomic Béneﬁts .................................................
2.3.1 Irrigation ....oooiiiiiiiiannnn, e rtiteettetiatesvertretenens
2.3.2 _Drainage ....................................................
_2.3.3 Ruml roads .....cocveviviniiininiiii i e nen s

2.4 EcOnOMIC COSIS.u.uuiniiniieiriinrereneeeseerneseiaresessarean '
2.4.1 Capital COSIS oviviiiiiiiiiiiiiiiiin e e
2.4.2 Annual operation and maintenance €osts...............
2.4.3 Replacement COSIS covvviiiiiineiriiaiireirieecirnnenes
2.4.4 Annual costs FIOW....ovveirienrenieeniiiiiienerecenneans
2.5  Economic Internal Rate of Return (EIRR) ...coevvveniinnns,
2.6 Sensitivity Analysis......coiciriviiiniercsiisniiniiniii.,
FINANCIAL EVALUATION.........ooooiiiiiirinnneiee,
3.1 Cost Recovery.............. feeaeeareriraeseceasrareteaeranrarery
3.2 Farm Budget Analysis and Payment Capacity........ovueun....
3.3 Surplus of Farm Household ...
3.3.1 Repayment requirement ....ooveenvviiseiieriarsnainss, .
3.3.2 Surplus of farm household ...l
SOCIO-ECONOMIC IMPACT ... cveceeans
PROJECT JUSTIFICATION ....ccociiiviiviiiincieiiriiiticeaienan,
5.1 General. e ciiiniine it b en

K-14



5.2
5.3
5.4
5.5

" Projected Demand for, and Supbly of, Vegetables .vvv....... K-21

Beneficiaries. .oviiiiiiinn recaresserinianeas [T veeenn K-22
Economic Viability............. Ciesansiersrenaiviaresens venrseanses K-23
Financial Viability...c...cocviiinaniniinns e K-23

o K-



Table K.2.1
Table K 2.2
Tabl_c K.2.3
Table K.2.4
Table K.2.§
Table K.2.6

Table K.2.7
Table K.2.8
Table K.2.9

LIST OF TABLES

Trrigation Benefit. ..o i enen s K-24
Estimation of Flood Damage 10 Houses....o.uviivvsnvensinrenrinns K-25
Estimated Reduction in Flood Damage 10 HOUSES «..vvverreernenns K-26
Estimated Average Annual Reduction in Flood'Damage to Houses K-27
IndividualTrafﬁcCosts_.................,..‘........._. ...... rrereaens K-28
Agricultural Production in Each Influence Area of Rehabilitation

ROAGS...vovecvivsirerecessese st eseebensnnens e K-29
VOC Savings on Agricultural Transport ......ccceveviiviencnnen. K-30
Estimation of Non-Agricultural Traffic Volume. .vovevessnrrns K32
VOC Savings on Non-Agricultural Transpott.........coviiiieeniins K-35

Table K.2.10 Agri(_:uilural Production in Each Influence Area of New Roads... K-36

Table K.2.11 Transport Savings by New Roads........... e K-37
Table K.2.12 Economic Capital Costs....... e b et K-38
Table K.2.13 Economié‘Costs of Annual Operation and Maintenance............ K-39
Table K.2.14 Economic Costs of Replacement..........c.ovvvviniinieiiinninnan K-41
Table K.2.15 Economic Rate 0f REIUIN «...v..cvevuveeereeeeereieeeeeinnesessneens K-42

Table K.2.16 Sensitivity Analysis........oociiiiininiiniininiiriencnnnn, K-43

Fig. K.2.1
Fig. K.2.2
Fig. K.2.3
Fig. K.2.4
Fig. K.2.5

LIST OF FIGURES

Flood Damage and Inundated Area ....ooooiriiininiciiiiniiinnnnn, K-44
Zonal Division of Influence Area of Rehabilitation Roads........... K-45
Zonal Division of Influence Area of New Roads......covvvieenninnen K-46
Schematic Diagram of Rehabilitation Roads ........oeovviviin, K-47
Schematic Diagram of New Roads....cooviviniinniniin.n, K-48

K- iii






APPENDIX K PROJECT EVALUATION

{.  GENERAL

“The Government of the Philippines considers agricultural and rural development
as the highest priority among all other national medium-term development plans (1987-
1992) to stabilize and improve living of farmers. Conformably the Government of the
Philippines paid atiention 1o assist highland farmers who had long been neglected from
the development.

Under this situation, the feasibility study of the Highland Integrated Rural
Development Pro_;ect in La Tnmdad Provlnce of Benguet, was carried out with the
mtentton of : : ' '

(i) - increasing land and labor productivities through the improvement of
agricultural infrastroctures ;

(i) increasing farm inceme through the improvement of agricultural
infrastructures and strengthening of agricultural extension services ; and

(iii)  raising guality of life of farmers through income increase, upgrading and
construction of rural infrastaictures and improvement of access to social

and cultural amenities.

The evaluation of the Project was carried out in terms of économic, financial and
socio-economic aspects. The economic feasibility was evaluated by calculating the
economic internal raie of return (EIRR), net present value (NPV) and benefit cost ratio
(B/C). Sensitivity analyses were also carried out in order to elucidate the economic
viability of the Project against the changes in the economic benefits, costs and
construction period. The financial feasibility was evaluated by analyzing the effects of
the Project on a typical farm budgets. The socio-economic impacts from the
implementation of the Project were studied including the qualitative evaluation of the

social components.
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2.2

ECONOMIC EVALUATION
Basic Assumptions
The economic evaluation was carried out on the following basic assumptions :

A conventional assessment ways will be adopted. That is the economic
evaluation will be carried out on the directly productive components of the
Project as : (i) irrigation ; (i) drainage; and (jii) rural roads. - :

The costs in the economic evaluation will be studied on directly productive

components in accordance with the assumption above mentioned.

From th_c,viéwpoint of national economy as a whole, the t:éln_sfcr__payments such
as contract taxes, duties, subsidies, interests and 'de'prcciations should be
considered as a domestic monetary movement wi_thbut direct ptodlictivity.
These transfer payments should be, therefore, excluded from the economic

costs.
Price contingencies should be excluded from the economic costs.

The construction period will be three (3) years including one (1) year for

detailed design.
The economic useful life of the Project will be 35 yearé.

All prices are expressed in constant 1987 prices.

" An exchange rate of US$ 1.00 = B 21,0 = ¥ 130.0 is used throughout the
report. - ' '

Economic Factors

For eévaluation of economic prices and costs, the following criteria were used.

Each economic factor was studied based on the Appraisal Report on the Highland
Agriculture Development Project (HADP) performed by the Asian Development Bank
(ADB). | |



2.2.1 Economic prices for élgﬁCUl!ﬁral outputs and inputs

Prices of internationally traded inputs (fertilizers) were estimated on the basis of
pro_;ectcd jnternational market pnces by the World Bank with the ncccssary
adjubtmcnts and are all exprcssed in 1987 constant value Economlc prlces of all
imported farm inputs except fertilizets were converted from the current market price,
_assummg that 90 percent of the market price consists of foreign exchange and 10
percent of local currency which i is adjusted using a standard conversion factor of 0.86.
Economic prices of locally produced farm inputs was also converied from the farmgate
prices using a standard conversion factor. - A shadow wage rate of 0.80 was used for
both family and hired farm labor, All economic prices of outputs were converted into
economic prices using a standard consumption conversion factor of 0.85. Financial
farmgate prices of {arm inputs and outputs were estimated on the basis of current
fanmgaie prices prevailing in the Project area as of 1987.

2.2.2 ~Conversion factors of construction

The individual financial costs were split into four (4) categories as transfer
payment, foreign exchange, unskilted labor and others in local currency. '

The econoritic opportumty cost of unskilled construction laboz might be
assumed 1o equal that of hired farm fabor of P 35 /man-day. Related to the financial
wage rate of B 55 /man-day for construction labor, this would give a conversion factor
of (® 35/P 55) x'0.86 (SCF) 0.55. Thc converszon factors for each cost component
were as follows :

Conversion Factor

Foreign Exchange Component i.0
Yocal Currency {Unskilled Labor) Component 0.55
Local Currency {Others) Component 0.86
Transfer Payment Component - 0.0




2.3 Fconomic Benefits
2.3.1 Irrigation

The agﬁcultdral benefits are primafily derived from the ‘iherea's_ed and -stabili_zed
crop production aitributable 1o ;

() improved technologies and farm ‘management pracuees coupled w1th
strengthenmg agricultural extension system ; '

(i)  reductionof ﬂooded area and pr’oVis.io'n of irrigation weter ;

(iii) guidance of exténsion tedm io minimize the veﬁatioe of tﬁe__cfep_pricee ;'
@iv) | pmmoiion of farmer’s cooperative aetivitiee sand

.(v) reduction of transportatio.n. loss b& .rehabil.itati.ng ef the rural ;oads.

The benefits are estimated as the difference of the annual net crop production
values under with and witho_ut Preject eonditiohe. The net production value is defined
as the difference bet_ween the gross production value and the crop production cost (for
etails, sec APPENDIX B). | "

The annuai incremental net productxon values creditable to 1rngatlon and
agncultura[ extensxon services were estimated at P i7. 325 mxlhon as shown in Table
K.2.1. The beneﬁts may be expected to increase hnearly year by year, and to. reaeh its
full benefits about five (5) years after the completmn of physmal 1mpiementat10n The
:mplementanon of the Project wouid requ:re tands for construction. These lands
presently used for agricultural production were considered in the planted area under
with project conditions. . | ' |



2.3.2 Drainage

The annual flood control and drainage benefits creditable to the Project were
estimated at R 7.335 mililion. This presents estimated average annual reduction in flood
damages and ing_;emental net production values of agricultural crops in Zone 1 as

follows :
- Project Component : Benefits (Million 2)
(1) Flood Contsol . 1.020
— Average Annual Reduction in Flood Damages
(2) Drainage 6.315

— TIncremental Net Pmductipn"Value
of Agricultural Crops in Zone I

Total Benefits : . 7.335

(1} Flood cdntrol

Monetary estimates were made including damages to residential and noun-
residential houses, personal property and real property, etc.. No estimates of intangible
damages such as loss of life, impairment to health, etc. were included.

Average annual reduction in flood damages was estimaied as a expected value
using the formula as follows : ‘

1=¥{(Dn-dn): Fn

Where ; 1= Average annual reduction in flood damages,
Dn = Estimated flood damages under without project conditions in
return period (n),
dn = Estimated flood damages under with project conditions in return
period (n), _ _ .
Fn = Probability of flood occurrence in refurn period (n).

The procedures of calculation of average annual reduction in flood damages are shown
in Table K.2.2, Table K.2.3 and Table K.2.4. The flood control benefits may be
expecied to reach its full extent just after the construction of the flood control facilities.

{2) Drainage

Through the agriculiural surve‘y.and interviews under Work 11, it was revealed
that hardly anything is planted in flood-prone area in Zone 1 during the wet season,



because the farmers don’t want to sisk losing the crops in case an unusually heavy rain
comes along and {loods the area.

The drainage problem is a yearly phenomenon and the sOlutfon of Whicﬁ"'ivc)iild
enable the farmers to plant all throughout the wet season. The additional production
during this period would be a direct benefit of the drainage. The quantification of this
benefit is difficult because the ultimate total incremental value of production that would
accrue from the Project is-a function of management decision and. mdnagcfnent
capability. However, a rcasonable enough estimate can be made ‘with the tse of the
agriculiural survey data. Based on the survey, it was estimated at P 6.315 million by
multiplying net return per ha. of 29,100 pesos with increase bf_ vcg_e:ta!_:iles cropping area
of 217 ha. The drainage benefit may be _expéeted' to increase iineiarly year by year, and
to reach its full benefit about five (5) years after completion of the physicai

" implementation.

2.3.3 Rural roads
On the basis of the location of current véget'ﬁble areas, their productidﬁ and {he
existing road network, the rural roads works would consist of the following :

- - _(Unit : km)
" Zone Rehabilitation Roads Construction  Total

Provincial Roads Barangay Roads New Roads

Zove 72 87 50 189
ZoreWI. 8.7 0 28 1S
Total 159 87 18 . 304

Beneﬁts due to rehabilit_atioﬁ of roads arise from vehicle op_éfating cost savings
(VOC savings) on agricuiiural and non-égricultuﬁal tganspoﬁ. On the other hand,
benefit from opening Qf. new roads in vegetablé producing are_as'afe obtained by
substitution of head-carrying by vehicle transport. The results of the benefits accrued
from rural roads are summarized as follows : '



Benefits (millionB)

Rehabilitation ~ VOC Savings (Agrienftural) 0179
of Roz_tds VOC Savings (Nonfagriculmral) 1.053_-' :
- Co_néu'u(l:tion _Transpo;'t Savings B?;g MMMMMM
- of New Roads - SR - SR
CTotal L i} 1,588

‘The rural roads benefits of agricultural transport concemed and non-agriculiural
_transport may be expected to increase linearly year by year, and to reach its full extent
about. five (3) and ten (10) years after compieticm of physical implementation
respccnvely . |
A number of case stidies undertakén in the Phlhppmes have shown that there is
"a close correlation between impIOVed ma_ds and higher farmgate prices for agricultural
colmmdjditiés, as well as'"iﬂ(':'feased transfer of modern farming teéhniqués through
agricultural extension services.  From this past experience, it is expected that the
fafmers; local population;-and transport operators providing services in the areas will be
inﬂ_uen_ced; _ | |

Many of the farmers in the less developed areas are currently farming at
subsistence level and improved access is expeéted to'increase farm incomes _th;ongh the
eﬁcouragement of better farming techniques and greatér opportunity for marketing
sﬁrplﬂsés.‘ The'road"iﬁip'rovémcnts will also enable other small-scale producers to
patticipate in the market economy stimulating" trade and development in other sectors of
the economy.

(1}  Intemnal influence area

The inicfnél =i'nf'luience aréa ofa projeét road consists of the area directly being
served by the road. In other words, the intemal area is the area surrounding the road.
The exact dehneahon of that arca depends on thc natural terrain boundaries, _such as
mountains and rivers, as well as Crop areas, _compeung road network and the location of
local market centers to/from which the farmers bring their produce and carry other

goods

In thc iject area, Zonc II and Zone III wﬁl be sewed by more than one road.
The;'efore Zone I and Zone 11 would be split into mtemal 1nﬂuence ateas accordmg to
: the rcspectxve homogeneous road sections. The boundaries of the mﬂuence areas of
rehab:htation and new opening rural roads are shown in hg K.2.2 and Fig. K. 2.3
respccﬂveiy Land use patterns are also plotted on these ﬁgurcs and crop type areas in



each intern_a_l influence area are measured. The results are indicated in Fig, K.2.4 and
Fig. X.2.5 in the form of schematic diagram. ' '

(2) Individua!- traffic costs

Basic traffic costs in the Philippines are defined as the costs which would be
incorred by vehicles using roads uwnder ideal conditions. The basic traffic costs can be
divided into groups as : (i) running costs; (i) fixed costs; (iti) time costs; and (iv)
accident costs. ‘Accident costs were not taken into consideration in this study because
of the low vehicle operating speed and small traffic volume in the _Project area.

Individual traffic costs for speéiﬁc project roads with road and traffic elements
which dewa:e from the ideal road condltxons are calculatcd accordmg to the dl-system
concerning running costs based on the basic. tmfﬁc costs calculated by DPWH in 1982.
It was no use of di- system in this study because_ of low vehicle operahng speed, The
updéted individual traffic costs of ihe.pmj;:ct roads are shoWn_ in Table K.2.5.

" Representative vehicles by make and model in the Project area were selected
based on the results of the traffic survey as : (i) small trucks; (ii) light cars; (iii) jeeps;
and (iv) jeepneys. '

(3) Vvoc saviﬁgs on agricultural transport

After farmers have harvested and packed the products, they deliver them to the
market in La Trinidad and Baguio City by means of jéepney transport at present time.
The road conditions in Zone II and Zone III are so bad that there are plenty of spoilage
of vegetables during jeepney transport. ' '

With implementation of the Project provincial and barangay roads in the area
will be rehabllztated with concrete pavemcnt In add:tmn to the 1mprovemem of rural
roads, provision of i 1mgatmn water and agnculmral extenswn semces wnl] mcrcase and
stabﬂlze crop production in the area . These condmons wn]i also encourage the
mtroducnon of vehicles wnh hlgher load:ng capacaty (2 tons truck) as parhai
subshtutxon of j jeepneys ' ‘

-~ Benefits from the roads rehabilitation materialize as savings in vehicle operating
costs (VOC savings), which are derived from individual traffic costs. The VOC
savings were calculated under the hypbthésis that a half of the produce tféhs;ibi‘ié& on
rehabxhtatcd roads will shift from } jeepneys to small imcks The productzon used in the
calcu!atlon was antxmpated target around thc five years af'ter complctlon of the Pro_;cct



The results and procedures of the calculation are shown in Table K.2.6 and Table
K.2.7.

The VOC savings due to the rehabilitation of rural roads were P 0.163 million.
This savings can be increased by 10 percent to take into account the transport of
agricoltural inputs. The final VOC savings was therefore P 0.179 million.

(4)  VOC savings on non-agricultural transport

Non-agricultural transport saving on rehabilitated roads is due to the difference
in VOC between poor and good conditions road. Iin'the following calculation it was
assumed that the traffic volume will increase with the growth rate of § percent p.a., and
the traffic volume of ten yeaxs later was used in the calculation based on the results of
the traffic survey. .

The results and procedures of the calcuiatmn are shown in Table K.2.8 and
Table K.2.9. The VOC savings due to rehabilitation of rural roads on non-agricultural
transport were estimated at P 1.053 million.

{5) Transport savings from opening of new roads

The transport savings in the vegetable producing areas obtained from the
opening of new roads derived from the conversion of a footpath into a passable vehicle
were calculated by the reduction of head-carrying costs. The unit cost of head-carrying
has been estimated at £ 10 - 15 /trip where the average trip consxsts of 1 km and 50 kg
of weight to be carried. The majority of households prefer to use family labor to work
in the field and hired labor for head-carrying of their produce.

In the following calculation it was assumed that moving each head load (50 kg)
of produce by 1 km costs to the farmer B 10. The crop production used in the
calculation was anticipated target around the five years after completion of the Project.

In order to calculate the savings obtained from the opening of new roads, it has
been assume'd'that head-carrying will be substituted by vehicle transport, jecpneys and
small trucks sharing the production equally.

The results and procedures of the calculation are shown in Tablc K.2.10 and
Table K.2. il The transport savings were estimated at P 0.324 million. This amount
can be increased by 10 percent to take into account the transport of agricultural input.
The total transport cost savings were P 0.356 million.
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