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ANNEX I

\\OOD-FlRED P<M:R PLANrS

I. BACKGRWND
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y

The Philippines has imported about 80 million barrels of oil an­
rwally ,t a cost of about $2.5 billion per year aver the past several
years.1 Paying for oil imports now consumes a major share of export
earnings. The country cannot afford economic growth at these energy
prices since growth means increased energy consumption. lbr, can it af­
ford to continue using its foreign exchange earnings to pay for as 1D.1ch.
oil as is now :Imported, much less to pay for the increased BlOOlmts re­
quired as the economy and population grow. Recognizing this reality,
the Govemment of the Philippines (GOP) has placed top priority on the
developuent of alternative energy sources. While there has been scme
significant progress, it will be the mid to late-eighties before major
structural shifts are fully evident.

A major caDpODeOt of the new GOP energy program is development of
alternative, renewable sources of fuel for electricity generation which
substitute for and are additive to existing systems 'Nhich are 70'70 (down
fran 841) dependent on imported oil. A major program objective is to
reduce electricity generation fran oil to 25'70 by 1987 and 181 by 1990.
'Ihe Philippines has significant renewable ener~ sources for this pro­
gram, although not always in a readily useable form or conveniently
located. Included 8JOOngthese indigenous renewable resources are geo­
thermal fields (the Philippines will be the world's major producer by
mid-decade), macro and mini-hydro resources and wod..f1red power plants.

In 1979 as a first major step in developing biaDass-based energy
resources, the OOP initiated itsd Wood-Fired Power Plant Program to be
implemented by the National Electrification hbinistration (NEA). The
program objective is to develop 2,000 MW of electricity by the year 2000,
to provide approximately 20'70 of projected electricity requirements na­
tionwide. By 1987, scme 70 wood-fired power.,.glants are expected to be
operating nationwide producing about 200 MW.B The plants will be

The 80 IDillioo barrels of oil makes up about 831 of ermnercial energy
needs and is consuned as follows: about 45% for transportation, scme
23% for electrical generation, about 4%. for lighting and related users,
and 28%. directly by industry. Industrial users COl1SUDe the largest
share of electricity generated with oil. This heavy dependency on oil
is a result of past investment decisions based on earlier low costs of
fossil fuels.
As of March 1982, the NFA has ordered equipment for 17 pol¥er plants, has
performed 15 feasibility studies. has signed 14 loan agreements with
electric cooperatives, and has signed 13 A&E services contracts and 6
construction contracts for power plant civil lotUrks.
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fueled with wood produced· fran more than 70,000 hecQu;es of tree farms
. developed specifically to supply these power plants.!! The first wood­

fired power plants (using Leucaena leuc~la (ipil-ipil), and other
fast-rotation species for fuel) are ono and will be in operation by
mid-1982.

Total potential for energy production fran biaDass in this area is
estimated at IOOre than 5O,000~. nus estimate is considered conser­
vative because tree farm and conversion technologies and experience con­
tinue to evolve. Equally importantbertefits from implementation of well­
desf&ned biaDass programs are: (1) reduction of foreign exchange re­
quirements for imported oil; (2) employment generation for the rural
poor and unemployed; and (3) reversing the serious enviroomental
degradation currently taking place in the nation's uplands.

nJring the first phase of the program, emphasis will be placed on
improving forestry management techniques and developing well-defined
institutional procedures adaptable to a variety of situations. .Analyses
to improve conversion technology will take place s1DaJltaneously. In
addition, the OOP has earmarked funds for the development of a training
center in Pangasinan Province to provide training in tree farm devel­
opuent and management and power plant operations and maintenance to
project personnel as well as to participants fran other developing
countries.

nus subproject of the AID-assisted Rural Energy Developuent Proj­
ect focuses 00 wood-fired electricity generating power plants. It will
support three units of the broader GOP Wood-Fired Power Plant Program
being implemented by the NEA. AID will finance the offshore procurement
of power plant equipment for three 5 Mtl units-- (boilers, turbine and
generators) and A&E services. The three subproject sites are in Negros
OCcidental, Bobol and Pansy provinces in the Visayas.

II. SUBPROJECT DESCRIPI'IOO

A. General

An underlying assunption of the Philippine coomitment to reducing
dependence upon imported oil, as well as augmenting energy availability,
is that increased and available supplies at affordable prices are
critical to efforts to prOllDte rural developoent. In the context of OOP
development programs, increased energy production is required to meet
development needs in the rural sector, not merely meeting subsistence
needs. If development is to accelerate, energy availability IIIJSt be
expanded to meet increasing demands for shaft PO\lileX' am process heat.

As of March 1982, NEA and the electric cooperatives have identified 72
tree farm sites encompassing mre than 84,000 hectares. They have
organized and registered 272 Tree FanuersAssociations (TFAs) consisting
of 2,993 farmer members. To date, the TFAs have planted 9,173 hectares
of fast-growing trees.
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A'basic premise of the GOP rural energy development program is that
technically, economically, and financially viable alternatives do exist
and can be developed for the rural areas and parts of the urban
industrial sectors. Many of these alternatives are based on renewable
resources.

hoong the alternatives available, the OOP has concluded that
biCJllEl8s-based energy (relatively clean, renewable and daDestic) can be
an alternative to oil for some applications in the rural, electric,
industrial and transportation sectorS. The GOP estimates that its
potential bianass capacity is larger than total current energy
consllDption. While the govemment is aware that technologies for the
economic and convenient development of this potential are not thoroughly
developed, it feels it is essential that programs be initiated as
rapidly as feasible to start developing this potential. The GOP
Wood-Fired Power Plant Program is. one of these efforts. Under this
program, trees will be grown on large tree farms using fast-growing
species and employing crop management systems. Upon harvest, the trees
will be transported to a power plant, cut and fed into a boiler to run a
steam turbine generator.

The wood-fired power plant JOOdel involves two distinct, but
integrally related, rural institutions:

Tree Farmers Associations (TFAs), responsible for growing,
hBrVesting ana supplYing aaequate quantities of l«>Od to
satellite collection points on a timely basis;

Rural Electric CooperativeJJ~ responsible for
transportiri8 WOodtotbe power p t, operating and
maintainiqg the power plant, and distributing electricity to
consuners/members. The cooperatives are also responsible for
organizing and developing the tree farmers associations.

The rural electric cooperatives are constituted as independent,
consuner-owned legal entities that can apply for and obtain legal rights
to use govemment lands for reforestation under Presidential Decree 705
and Executive Order No, 725. (See Appendix B, legal Rights and
Protections. ) Tree farm land will be secured through long-term leases
(25 years, automatically renewable for an additional 25 years, with
token rental payments of ;o.50/ha/yr). The Administrator of the
NFA is legally empowered (Presidential Decree 269 as amended by PO 1645)
to organize and incorporate TFAs for the purpose of establishing energy
tree farms. Electric cooperatives subdivide the tree farm areas BIOODg
associations. Each association is made up of approximately 10-15
members and will have exclusive use of a minimum of 100 hectares for a
similar 25-year period, renewable for another 25 years. A standard tree
farm area for a 5 MW power plant will be 1,800 to 2,000 hectares. Title
to the land will remain with the government as part of the public
danain. However, the trees will be owned by the TFAs.
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. In the selection of association members, the electric cooperatives
give preference to marginal upland farmers and other unemployed/
underemployed farm laborers in the vicinity \ttho voluntarily join and
camdt themselves to plant and harvest trees and sell W'OOd. The
associations are kept small for ease of management , maximLrn inccme
growth, and to encourage Participatory action among relatives, neighbors
and friends. (See Section II, B., 1., Energy Tree Farm below, and ApPen­
dix C, Tree Farmers Associations). These associations are an integral
Part of the ~-fired power plant system and receive supporting ser­
vices :from the electric cooperatives and NFA as described below.

The electric cooperatives guarantee a market for the wood
produced. '!his guarantee is built into the loan agreement along with an
agreed upon price. The price is renegotiated each year•. The wood is
delivered to pick-up points within the tree farms, and the cooperative
is responsible for transport to the power plant.

In the past, ownership and control of a power plant has been shared
by NFA and the RECs. It is the intent of NEA in this new program that
ownership and control of the power plant be held jointly by the rural
electric cooperative (a majority share), the tree farmers associations
and the NEA. In this arrangement, the farmers will have an interest in
the successful operation of the powr plant. The form of the power
plant organization and the means for allowing joint ownership will be
determined in 1982 when the first of the wood-fired pcNer plants begin
operation. A simple system of accOunting for power plant operations
which the farmers can understand has been developed and will be
instituted•

NFA furnishes financing to the electric cooperatives for estab­
lishing the power plants and energy tree farms. The cooperatives relend
NFA-supplied funds to the tree farmers associations for the developnent
of their farms during the first four years of the program.

Land use plarming will follow multiple use concepts to the extent
possible, considering site conditions and the need to guarantee deli­
veries of wood required by power plants. \alerever terrain and soil
conditions permit, crop and forage production will be encouraged to meet
farm family food requirements. The use of backyard gardens and inter­
cropping on the tree farms is encouraged and practiced.

The primary goal is fuel prodUction for power plants. In view of
present and projected costs of oil"based energy, preliminary econanic
studies indicate that fast-rotation trees can be a profitable crop in
upland areas. lbwever, economic benefits, near- and long-term, to
participating farmers are also a priority Q)P objective of the program.
To help support the long-term benefits, NFA I S reforestation policies
include the interplanting of slower-growing, higher value fruit, nut Bi1j

even sane lumber species between firewood trees.
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'B. Detailed Description

The wood-fired power plant canp1ex consists of two interdependent
parts: (1) the energy tree farm, and (2) the power plant. Figure 1
gives a plan view of a typical project site. h1 illustrative tree farm
area is 1,800-2,000 hectares, a size easily capable of producing the
wood needed for a 5 MW power plant. The \«lOd transport system is the
mininun needed to move the required wod (average 100 metric tons per
day) the 5 to 7 ki1aneters max1mJm fran the harvesting site to the power
plant. Although variations will exist to accarmodate site-specific
situations, the details below serve to describe the most COIIIOOll

cirCllDStances in Wich the two parts exist and operate.

1. Energy Tree Farm

a. Background

This section describes procedures and methods fo110\Ved by
upland farmers planting fast-growing trees in this program. Fue1\tJOOd
production is the principal livelihood activity of these farmers.

Systems and practices discussed in this section should be
characterized as general descriptions, not as specifically prescribed
technologies. As conditions vary between and even within tree farm
sites, production method flexibility must always be applied. Because
these variations exist, many tree farm development alternatives emerge.
For example:

wtdch fields should be directly seeded and where
should seedlings be used instead?

wu1d ringweeding be better than strip brushing?

should existing vegetation be rewved because it
canpetes or left standing because it enhances
establishment of trees and protection of the soil?

is fertilizer required, what type and at what rate?

Differences in soil, terrain, annual rainfall patterns
and social factors add to this illustrative list. Appropriate oper­
ational decisions sensitive to these variations will be made at the oper­
ational level under this subproject. The important decisions that deter­
mine the degree of success in operations such as tree farming are invar­
iably based on coumon sense and existing farming practices used in the
area, rather than on sophisticated tedmo1ogies. Experience in tree
farms established to date shows that farmers rely on general knowledge
am past experience in cultivating the upland areas. Adaptations are
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Tree farming in this prQiJ;am is implemented by rural
electric cooperatives supported by NEA.!:!. The rural electric
cooperatives identify deI)uded or otherwise underutilized public (Le.
government owned) lands2! suitable for reforestation with fast-growing
trees. They represent farmers and apply for long term leases covering
these lands. NFA facilitates approval of leases at the national level
(Manila) • lease contracts are signed with the Ministry of Natural
Resources (MNR) which exercises legal jurisdiction over public lands.

Site selection cri~ria include the following:

soil pH ranging from 5.5 to 8.5

terrain from level up to 6O-70%. gradient

elevatioo below 500 meters

good drainage

annual rainfall from 2000-2500 t+1

availability of a water source to support the
power plant.

The tree farm is divided into 18-20 uxxiules of 100 ha.
each. One IOOdule is owned and operated by the electric cooperative as a
reserve supply and the other mJdules are operated by tree farmers associ­
ations. Fran 10-15 fa.tm families group themselves into tree fanDerS as­
sociations to supply \1lOOd to the power plant. The boundaries of these
100 hectare DXiules are surveyed and clearly marked and farmers begin
tree farm establishment. Ideally, each mdule is planted and harvested
at the rate of 25 hectares per year for four years.

A separate $3 million FSF/OOP funded Project Design teclmical assistance
project will provide consultancy far tree farm establishment, cultiva­
tion, maintenance, harvesting, species selection and yield prediction;
See Appendix D.
Administrative arranganents are discussed in Section III, G.
One-sixth of the Philippines or 5,000,000 hectares are classified as
critically denuded areas. These lands are predaninantly non-prcx1uctive
~rata grasslands; i.e. dominated by (1JJ;>erata cylindrica), talahib

cCharUm spontaneum) and other grass species.
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c. Methodology

1) Clearing/Land Preparation/Planting

NEA has experimented with different planting systems,
and direct seeding has given the best results at the lowest cost. The
systems described below generally refer to direct seeding methods. en
sites requiring seedlings, the bare-root and the JX>tted seedlings methods
will be practiced. Lands are cleared and planting rows laid out. Land
preparation requirements are sensitive to planting systems, vegetative
cover prior to clearing, soil characteristics, and sPecies to be planted.

A primary objective of land preparation is to reduce
canpetition from weeds during the first stages of tree growth. Vegeta­
tive materials are rem::.>ved from one meter surrounding the planting spot,
before it is cultivated and planted. Seeds are pre-treated by soaking
to hasten germination and imoculated with rhizobium to help insure
vigorous nodulation. Tree seeds or seedlings are best planted at the
start of the rainy season.

Tree farms in this subproject will use Leucaena
l~la (ipil-ipil) as the major legume species. This is prlricipal-
12 e (1) seed supplies are assured, (2) potential yields are high,
(3) 1aIcaeoa is easily established by direct seeding, and (4) leafmeal
can pi'OViC1e additional farm incaoe. Planting Leucaena helps rehabili­
tate the soil and precludes the need to use nitrogen fertilizer. While
direct seeding of this species cannot be used in all instances, it is
appropriate at the sites selected for this subproject. On fields re­
quiring fertilizer or lime, it can be readily incorporated into land
preparation!direct seeding operations. W1ere bare-root seedlings are
used, the only JOOdification \Q1ld be to dig seedling holes.

Seed availability for other tested SPecies is im­
proving, Particularly for nitrogen-fixing trees such as Acacia auriculae­
forads, Albizia falcataria, Acacia rnillll, Casuarina eQUiSetlfoliB ana
others. specieS ChOice optims Wi1 crease over time.

2) Maintenance

Maintenance after planting is crucial in tree estab­
lishment, especially when direct-seeding is practiced. In this sub­
project, IIDst maintenance will consist of ringweeding with the native
blunt-ended machete, a standard £ann tool. Weeding clears all competing
vegetation for approximately 30 em sUITOlD.1ding the new seedling. <l.1t
and grubbed-out weeds are piled around the seedling and serve as IIJ.llch.
Normally 3-4 ringweedings are required during the first year. As the
tree grows larger, weeds are shaded out.

Maintenance activities described above can create
gainful employment during the 3-4 year interim between planting and har­
vests. Labor-intensive maintenance systems help achieve this objective
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whereas other methods (such as weed control by herbicides) wuld not.
Relatively mdest hand labor requirements and lower living costs in rural
areas make labor intensive maintenance feasible. Other maintenance oper­
ations are fire prevention and construction of firebreaks by assoCiation
members.

3) Harvesting!!
Trees (4 years old) at harvest time generally average

be.tween 15-30 centimeters- (em) at breast height and weigh approximately
20 kilograms (legs). These sizes make it feasible to use (1) bow-saws
am/or short-guidebar chainsaws for felling/topping operations, (2) hand
stacking onto sleds (travois) and (3) skidding by animal power fran field
to log-deck. Log extraction is accanplished in this manner. Once wood
is delivered to log decks it will be bundled and tagged. Payments to
farmers for wood produced will be based on weight. From log deck to
power plant, the appropriate materials handling ,systems will be selected
on a site specific basis. In SaIle instances, s:lJDple bullcarts may be
sufficient. Trucks or trailers pulled by farm tractors wuld be needed
in other locations. On many sites, the volume and very hilly terrain
may make cable-based systems 'NOrth cohsidering. 'nlese materials-handling
decisions will be sensitive to local conditions and least-cost choices
in all instances. All of these systems are currently used in the
Rl1lippines for various applications (e.g. log-hauling, coconut am
sugar production, lime kilns). In SaDe instances, caDbinations of these
systems may give the best results.

4) Financing

Tree farming operations will be financed through
crop loans up to ;3,500 per hectare. 'nlese loans are extended progres­
sively throughout the 4-year tree farm establishment phase. The loan
provides funds for needed inputs--seeds, tools, fertilizer, and other
inputs and pay for labor performed until earnings from harvested trees
becaDe available. Loan releases are based on tree farm accauplishments.
Accauplishments are evaluated by technical staff from the electric coop­
erath19 and NFA. Field activities can be scheduled such that useful
wom is performed throughout the year.Y Releases can be staggered
and paid out on a weekly or bi-weekly basis, similar to normal work-for­
hire arrangements. Thus far, mst TFAs associations in the broader OOP
program have chosen to operate in this manner. lbwever, 110 fixed proce­
dure is prescribed, and as long as the wom is accauplished loan releases
are made. Thus, in the initial 4 years of tree farm development, far­
mers have the option to allocate their time either partially or cauplete-

QJtTent plans call for hiring casual labor to assist the '!'FA nenbers in
harvesting. These labor costs are included in the economic and finan­
cial analyses.
For example: January-April - maintain firebreaks, clear land; May­
August - plant, weed, replant; September-December - weed.
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ly to tree farming. For additional inca:De, farmers are encouraged to
plant annual. crops such as rice, corn, sweet potatoes and vegetables
within the tree farm ~le the trees are· still young. cnce harvests
begin, crop loans are paid over a span of 12 years by deducting a Percen­
tage of wod sales prior to payment to tree farmers associations. The
electric cooperative buys the wood at a guaranteed price, ex-log
landings (i.e. farm gate).

2. Power Plants

The teclmology for generating electricity fran 'WOOd is well
developed and power plants are widely used in many developed and devel­
oping COlD1tries throughout the \¥Orld. The plants proposed for this sub­
project will have a generating capacity of 5 MW, and will be used to
satisfy base loads. The plants will also have an additional 25I. cogener­
ating capability for industrial processing. The plant operation (see
Figure 2 for Plant Process FlCM) follows the basic steam cycle. 'lhe
fuel, in this case roundwood logs, is introduced into a boiler. Steam
is produced as a result of direct caDbustion of the 'WOOd in the furnace
portion of the boUer. Steam, slightly superheated, is allowed to ex­
pand thrOlJ8b. a turbine. The rotary IOOtion of the. turbine by means of
direct coupling with a generator is then transfot'lDed into electrical
energy. The steam, at 10lltl pressure and temperature, is condensed in a
shell and tube type heat exchanger. The heat exchanger is custcmarUy
referred to as the condenser. Cooling water, usually pumped fran a near­
by body of water such as river or lake, is passed through one side of
the heat exchanger and thus provides the therm-dynami.c low temperature
reservoir. The spent steam water is pumped back into the boiler and
reused. In BaDe cases it is passed through a feedwater heater prior to
being reheated in the boiler. Other ancillary equipDent is also re­
quired for plant operation. This would include such items as conveyors
for fuel loading and ash reDXMll, various p1.lllps, and controls for main­
tenance of caDbustion temperatures, steam pressure and temperature, and
power output.Y Since the plants will be used to satisfy base loads,
problems related with load fluctuations will be avoided.

When the plant is designed for other application in addition
to electricity generation, Le., cogeneration, the turbine is equipped
with steam extraction ports. This allows for the steam to be withdrawn
at varioos pressures and temperatures for use .in di fferent
applications. In order to maintain the rated power output the boiler
DUSt be sized accordingly larger.

For a wod-fired plant in the Philippines, a tree farm using
fast-growing trees such as ipil-ipU will be established at the power
plant site. The size of the trees at the time of harvesting will be
such that they can be directly fired asr~ after being cut to

see APpendix E for a detailed description of fuel properties, fuel re­
quirements, equipment operation, costs and suppliers. . .
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suitable lengths. The use of woodchips has also been considered. Be­
cause of their size, ~chips have the advantage of reduciJ:tg canbusting
thermal mass in the furnace and thus increasing the furnace's responsive­
ness to sudden load changes • lbwever, 1iven current in-country condi­
tions, 'and the fact that the plants wil operate in a base load IOOde,
round\«xxl is preferred over \«XXlchips.1

The discharges fran the plant include air emissions resulting
fran the caobustion process, ash, cooling water, and boiler blow down.
Air emissions, which in this case are principally particulates, can be
controlled with multicyclone separators. Ash is inert and in saoe cases
can be applied to the land. Cooling water is generally discharged at a
temperature which is five to ten degrees warmer than the incoming stream.
'Iypically, the flow rate required lllOuld be at least· an order of magnitude
lower during mst of the year than that in the receiving bodv of water
so that damage to aquatic species would not be a problem.,y.· 'Ihe small
amount of boiler blow down may be discharged with the cooling water.
Other tedmical details will be determined during specific detailed en­
gineering design by a contracted A&E firm.

c. AID Participation

AID participation in the Wood-Fired Power Plant Subproject will
support the larger OOP program described earlier by funding three 5 1fIl
power plants to be located in the Visayas area of the Philippines.'J!

RDUridWOOd Will be used instead of chips since chippers increase plant
costs by 15-181, energy consumption and operating CCIIIplexity as well as
maintenance requirements. Preparing and stoking~ is labor­
intensive, easily learned and camxmly practiced in the Philippines.
1AJrlng the dry seasoo at the Bohol Site (Inabanga River), the river flow
is reduced by a factor of five for approximately three DDnths of the
year. 'lhe pl89t cooling requirements can be satisfied by adding an ap·
proximately 100 gallon cooling pond. 1his pond size. determined by
overall energy balance considerations, will' increase the civil lllOrks
cost of the project by about 1.5'1. A cooling pond has been selected
over a cooling tower because of its cost effectiveness, simplicity of
operation and the reduction of foreign exchange costs involved if an
imported cooling tower were used.
In discussions in July-August 198I,AID and the MAC Secretariat reached
an agreement with the NFA that power plants funded under the subproject
would be placed in the Visayas because of the po"ller needs of the area
and because of the improved project econoodcs of avoiding placement on
the IJJzon grid. Subsequent action by the National cabinet placed can­
plete responsibility for developing the Wood-Fired Power Plant Program
with NFA (it had earlier been split between NEA and the National P~
Corporation (NPC», and increased the number of wood-fired power plants
to be placed in the Visayas, while reducing the nuo:ber for lJJzon. This
action offered a greater choice of sites outside of Luzon than existed
before and demonstrated the OOP' s plans to praoote a greater use of wood­
fired plants in the area. The sites selected for this subproject are in
Bohal, Negros Occidental and Iloilo provinces.
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Regions VI and VIII in the Visayas are two of the focus Regions of AID's
assistance strategy. In addition to helping address the Philippine
energy problem by developing indigenous renewable energy resources, the
subproject will generate productive employment for upland farmers wOO
are among those identified as being extremely POOr and will help reverse
environmental degradation through tree farms. The costs to be covered
include: (a) offshore procurement of fuelwoocl processir!g equipment,
boilers and controls, steam turbo-generators, condenser/cooling water,
pumps, boiler feedwater treatment equipment, piping and electrical
switchgear, and transPOrtation and insurance j and {b) cootracting an A&E
firm to assist and advise NFA and cooperatives to analyze and develop
plant specifications, write and issue an Invitation For Bid (IF13), and
assist NFA and AID in reviewing bid documents and selecting suppliers of
power plants and other hardware.

Additionally, but under a separately funded ESF project, Project
Design, AID is providing $2.0 million to the NEA and PSDC to further
develop their teclmical capability to implement their rural energy/
reforestation activities. NEA and PSDC are contributing an additional
$1.0 million peso equivalent to technical assistance activities. The
technical assistance includes: applied research to develop and rwdify
tree farm models which are appropriate to site-specific variables
(including: species selection and seed!seedlina development j Yield res­
ponse; pest and diseases advisory services; transport system review;
fuel\VOOd production cost analyses; cogeneration possiblities; and poten­
tial uses of l«>od biaDass derived energy); assisting in the expansion
and further develOlJllSDt of the technical unit re&poQSible for the pro­
gram--the Dendro-'lbermal Development Office jY provide central office
and field staff training; improve conversion technologies, as appropri­
ate; developing a library and information dissemination program; and
limited COIIIoodities, e.g., vehicles, tools and training aids.

Recoomenaations of the recent Washington PP design team to inject
specific skills and procedures into this office in order to help the
TFAs Associations in developing, maintaining and operating the energy
tree farms, have been incorporated into the TA.
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1his assistance, to start by August 1982, will be carried out by
Filipino and American professionals. W1ile the project is nationwide,
the consultants will be readily available to focus their efforts on the
three tree farm sites supporting the power plants funded under the E'SF
program.

Another possible AID involvement in this program is through the S&T
Bureau's centrally funded ''Bioenergy Systems and Tedmology Project"
(936-5709). The Mission has identified two areas in lidch this project
cwld be of assistance: (1) analysis of NEA' s experience and prepa­
ration of relevant procedural and program guidelines for other devel­
op~ countries to follow in setting up similar programs of their own;
(2) curriculUD and course work development for NEA' s internatiooal wood-
fired power plant training center. .

III. DETAILED SUBPROJECT ANALYSIS

A. Technical Feasibility

'!he \fWOOd-fired power plant subproject caDb1nes btU existing tech­
nologies into a new package. The ted1nical asPects of each part of the
power plant caopleJi; are briefly disClissed below.

1. Fnergy Tree Farm

Planting fuelwood trees could be characterized as reforestation
in its least sophisticated fom. The process of establishing fuelwood
fams includes operations that are CCIIIIIOO to all tree farming systems
(1.e. preparation of seeds or seedlings, clearing the land, planting the
trees, weeding and protection). These operations are simplified if the
objective is merely to grow wood that can be burned or cooverted to char-

17 Payable in foreign exchange.
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cOal. For hundreds of years, traditional FilipinO farmers have planted
many crops which require IOOre care and greater tedmical expertise than
fuelwood trees (e.g., bananas, fruit trees and coconuts). Chnsequently,
implementing the reforestation canponent of this program should not re­
quire a greater degree of technical skf}ls than IOOSt Filipino farmers
currently possess or can easily learn._ With adequate incentive and
other benefits, Filipino farmers have shown they are willing and eager
to learn. Tree planting should not be an exceptioo to this role.

a. Planting Systems

'Ihetree farmers have established JOOst of their existing
tree farmSY using the direct seeding method. Foresters generally
frown on this practice because it requires intensive maintenance. The
traditional system is to raise seedlings in a nursery and out-plant when
these are fran 30-50 em. high. By canparison, in direct seeding the new
seedling is only one em high, and may have to caupete with aggressive
1Med8. Regular weeding is necessary and labor inputs are high. Conse­
quently, JOOst foresters previously consulted by NEA advised against
direct seeding.

However, experience· over the past two years has proven
that direct seeding is feasible. The intensive waeding that foresters
try to avoid has been turned into an employment opportunity UDder these
programs. Regular weeding and farm maintenance provides steady employ­
ment and incaoe during the four-year develO}XlBlt period. Thus, a socio­
econanic need has influenced decisions regarding technical procedures
used.

Direct seeding, however, is not used in all instances.
Some plantings have followed the bare-root method, especially on cogan

. covered fields ~ata:fuilindrica) • Bare-root planting is a standard
reforestation p re r trees that can be grOWl1 in this manner.
Ipil-ipil is one of these, but many other trees are also planted as bare­
root seedlings (e.g., rubber, coffee, pines and ~lina arborea).

The planting systems used in this subproject have proven
to be technically feasible.

b. Species Choice

Plantations established so far have focused on leucaena
leucocephala (ipil-ipil). Some '!'FAs and NFA foresters have started

'!he success of these programs will probably depend as DUCh on managerial
and administrative competence; the ability to assure a timely flow of
the materials farmers must have (tools, seeds, fertilizer, and JOOney) in
order to apply the tedmical expertise they already possess. This point
is addressed in Section III, G. (Administrative Feasibility).
9,173 ha. planted as of March 1982.
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varietal adaptability test plantings of other trees. 'lhi.s will continue
and increase as more varieties becaue available and as a situatioo re­
quires. As I..eucaena is still the dominant species, it is important to
examine the WlSdCiIl of this choice.

I..eucaena is a legume. When properly :I.nnoculated or plan­
ted 00 lands alreaay containing active nitrogen-fixing bacteria (lUU.­
zebia), legumes do not normally require applications of expensive nitro­
genous fertilizers. From this perspective Leucaena is an appropriate
species for the generally nitrogen-deficient margInal lands now being
converted to energy farms. However, nitrogen is not the only element
required for healthy plants. Fbosporus deficiencies are carm:>n in the
tropics and without sufficient levels of phosporus, biological nitrogen
fixation is impeded. To address this problem project budgets earmark
funds for Nfl( fertilizers in the first year of plantation operations.
Nfl( .fertilizers usually contain some sulphur, \tdch Leucaena also needs,
althaJgh not in Imp quantities.· RecaImended fertiIlZ&tlOri levels (ap­
proxh.tely 15 ps/seedling) are sufficient to induce good starting
growth and rhizobial activity on most soils.

In subsequent years, I.eucaena should perfoPD well on el­
ements that its deep root systems extract trail the ~il, plus bio­
logically-fixed nitrogen. lboetheless, problem soils do exist andtbese
ldnds of problems cannot usually be solved independently by small-scale
:farmers. In cases such as this, the TFA calls 00 the electric cooper­
ative or NEA to provide direct assistance or arrange for outside experts
fran goverr:Jlllellt or private organizations. By mid-1982, COllSultants wtlo
will participate in program implementation under a separate technical
assistance effort will also provide the expertise needed to address this
coocem. Experience to date has shown that tree £umers and electric
cooperatives have sufficient IOOtivation to invest additional efforts and
:financial resources in response to specific problems of this nature.
Consequently, there is no reason to expect that this technical concern
will not cootimJe to be addressed.

Another characteristics of I.eucaena is its intolerance of
acidic soils. Prudent selection of tree faiiD sites to avoid acidic con­
ditions is important. Alternatively, lime applicatioo is a relatively
simple and inexpensive process that can be included in normal land pre­
paration/planting operations. Other fast-growing/nitrogen fixins/acid­
tolerant trees are found in the Philippines, and seed procurement has
becaDemore organized. nus area is also included in the technical as­
sistance effort mentioned earlier. Acacia ·auriculaefonais, Acacia .

UL:~ter~~~ =-has~~~p~¥~so:er==J:
and testing will increase as the technical assistance effort gets under­
way. In the meantime, careful site selection to avoid acidic areas is
the IDOSt practical course. Considerlng the large amount of land avail­
able (estimated 5 million ha.) and the relatively small land requirEments
of this subproject (approximately 6,000 hectares) for tree farms in the
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ViBayas, or the broader NEA program COlUltrywide (approximately 70,000
hectares) the choice of good siteB iB not a constraint.

c. l-k:>nocultures

Concerns have been expresBed on this isBue. 'lhere is
SaDe fear that diseaseB could either wipe out or Beriously damage tree
farms. In thiB regard, Leucaena has Burvived for centuries in the
Philippines. No Berious peBtB or diseases have been recorded except
weevilB which attack seeds, not the wood. FUrt:herux:>re, in an operatiooal
sense, it is very difficult to establish a tree roonoculture in the
tropicB. Those who have attempted to do BO can atteBt to this. Recent
tree farm Bite viBits by NFA and.AID technical teams have revealed that
even ~re Leucaena waB the only tree planted, many other species
Bprouted fran natural Beed disperBal. Fast-growing piDneer BpecieB such
as Trema cannabina, M.mt~ia calabura and otherB are particularly prev­
alent, and can be iderit~ at weecllng time and left wtouched. Addi­
tiooally, current plans and budgets encourage inter-planting of other
useful Bpecies such as fruit treeB and potential timber trees. These
factorB and increased availability of other nitrogen-fixing fuelwood
BpecieB mitigate against undue concerns regarding lWOOCUlture plantingB.

Soil eroBion concerns have alBo been voiced in connection
with discusBions OIl mnocultures.'lh1s is a valid concern during early
years of tree farm development. At the dense BpacingB currently being
implemented, Sheet erosion may occur on steep siteB. Hawever, in later
yearB after harvestB begin, twigs and branches left in the field will
Bpeed up detrituB/luJzmJs acCUllJlation and Bubstantially decrease any
potential eroBion. Simple, econanical erosion control measures can and
have been put in IOOtion by farmerB associatia1s.

For example, at Burgos, Ilocos Sur, contour planting has
been started. Contoured hedgerows of cloBely planted stems that break
rainfall nm-off is probably the rooBt econanical erosion control measure
to apply. NEA Dendra-Thermal Development Office Personnel are aware of
the problem and eroBion control technology haB been incorporated into
NFA' B ongoing training seminarB. Consultants hired wder the Technical
Assistance Project will alBo Btrengthen NEA' s ability to respond to this
concern.

d. N.1trient ReIooval .

Nutrient rerooval is related to long-range sustainability,
am is an issue which can only be speculated on at present. It slnlld
be pointed out that fuelwood has been harvested fran existing Leucaen8
Btands for decadeB on IIIOln1tains adjacent to the UniverBity of the
Philippines at Los Banos (UPLB) College of ForeBtry with no reported
decrease in yields. A similar experience is apparent throughout roost of
the Pacific Trust TerritorieB. There, Leucaena is considered an ob­
noxious weed that keeps growing despite repeated cutting, burning and
even bulldozing. Notwithstanding these exampleB, it will be useful to
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monitor nutrient rem:wal and the effects of subsequent harvests over
time. These research activities will be supported under the canplemen­
tary technical assistance effort. FUelwood farms will be a definite
improvenent on the predominantly grassy wastelands to be used in this
subproject. Currently, these grasslands are burned each dry season. en
these marginal lands, nutrient loss, erosion, siltation of lowlands and
reservoirs are ongoing negative ecological realities. Tree fa.rming will
substantially improve land use.

e. Harvesting

The hand labor and animal methods proposed for stunp-to­
log landing operations appear sound. Cut trees will be small, light and
easy to skid, canpa.red to the much larger logs that carabaos have tradi­
tionally have been used for. Felling and topping with bowsaws, short­
guidebar chainsaws and bolos are standard operatioos in the Philippines.

From log landing to power plant several systems are
planned. These range from bullcarts to trucks, tractor-drawn trailers
and/or cableways. These methods are all technically feasible. Private
firms/operations have used these systems. for many years and mdified
them to conform to a variety of conditions. There have been no serious
problems training rural Filipinos to operate trucks, trailers, farm trac­
tors or cable-logging systems. The issues to address are therefore pri­
marilyeconanic; in other ~rds which are the Dl>St econad.cal and reli-
able given site-specific considerations. .

t-bst farmers are unfamiliar with plaming harvest systems
on large tree farms. 'Ihe tree fa1:mers and electric cooperatives will
be assisted by the Technical AssistaneeProject plus the UPLB College of
Forestry and the Forest Research Institute (RIU).

NFA has made extensive use of resource persoos from UPLB,
RJU and the private sector in training programs conducted for this pro­
gram over the last two years, and will conti.mJe to tap the large pool of
competent individuals in the Philippines to help assure that appropriate
expertise is available to help tree farmers.

f. Yields

I.eucaena yields after four years of growth vary according
to site. FUrthermore, predictions on yields reported by various experts
also show a wide variation. lbwever, a growth and yield range of 25
m/yr (100 MI'/ha/ha;v.esJ t) to 40 MI'/ha/yr (160 MI'/halhs.rvest) .is consi­
dered conservative.1:. The range is based upon growth ~urement

Growth and yield reports vary by country, site and management inputs,
and reports of 30 to 50 Mf/ha are not 1JllCOIIIOOll.
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studies conducted in the Philippil1es and elsellilere, and, more
specifically, conservative projections at the sites identified for this
subproject. An analysis of fuel requirements for electricity generation,
including using the power plant IS cogeneration capabilities, indicate
that even the lower growth figure (25 t-rr/ha./yr) will be sufficient to
meet plant needs.

Because of the timing of this subproject, the tree farms
will be in their early fourth year of growth \1tben the power plants are
ready for their trial runs. To meet fuel requirements, the electric
cooperatives can harvest existing native stands at each site. These
stands will be replanted as part of the tree farm.

A detailed discussion of yields and fuel requirements
appears in Appendix E.

2. Pbwer Plants

'!he technical feasibility of wood-fired power plants has been
deroonstrated for a number of years and is well-established throughout
the world. Solid fuels (wood and coal) used to be the major sources of
fuel for electricity generation. However, these fuels were displaced,
in many countries, by natural gas and oil.

Because of the uncertainty of oU and natural gas supplies,
there has been a renewed interest in using wood as a fuel. tbtil recent­
ly, the principal areas of its application were in the forest products
and sugar cane processing industries 1h!re the majority of the energy
is derived £ran the direct canbustion of biaDass. Further, because
these pmwer plants are comparatively small in size and consist of stan­
dard components, they are well suited to supplying the electricity needs
of developing countries, particularly in rural areas.

Essentially, a wood-fired power plant consists of standard
canponents. These include the furnace and boiler, the turbine-generator
unit, the condenser, appropriate conveyors for fuel feeding and ash
removal, and air pollution control equipment. In addition, a standard
control system is used to monitor such parameters as the power output,
canbustion temperature, steam pressure and temperature, cooling water
flow and temperature and others. Wood-fired boilers are larger than
ccmparable gas or oil units because m::>re combustion air is needed for
solid fuels. The coobustion units, namely the furnace, are generally
equipped with fixed grates \lbich further eliminate the problems associa­
ted with maintaining moving grates or fluidized bed systems.. '!he air
emissions resulting from wood combustion consists primarily of particu­
lates ~ch are controlled with JIlllticyclone separators considered a
well-established technology.

By the time the power plants for this subproject arrive, the
NFA will have more than 20 such plants on line. 1he operations personnel
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for th1s project will have received formal classroan training and on-the­
job training before being assigned to these plants. In addition, spec­
ific equipment orientation and lessons in operational procedures will be
provided by manufacturers.

The wood-fired power plant subproject is considered technically
feasible.

B. Econanic Feasibility: Analysis I

An econcmic feasibility analysis of W '«KXl-fired power plants was
undertaken through the costing of the fuel cycle under consideration,
and its caaparisoo with altemative fuel cycles, in particular diesel­
:fueled plants.

'!he steam generator process used .here produces electricity using
lIlOOd as the fuel. In this case, the fuel systen starts with reforested
land fran 'Abich 'yaw" energy fuelwood is harvested. 'Ihe fuellllOOd is
transported to the generating site and then bumed in the form of small
logs approximately 3" to 4" in diameter and 12" to 18" 1008. 'Ihe rest
of the cycle uses the heat of coobustion to produce steam\lrhic:h in turn
generates electricity via a steam turbine. 'Ihe economics of each indi­
vidual stage of the fuel cycle will be presented, with the econcmic COOl­
parism based on the relative cost of generating electricity using wood
versus diesel fuel.

'lhe basic fuel will be produced on tree farm DKXiul.es that the
Nstioaal Electrification Administration (NEA) is in the process of de­
velopq. Tables 1-4 (all tables are in Appendix F) present the esti­
mated econoad.c costs of producing 'yaw" ~gy on a 100 ha. DXXiule.
"1hese costs are daDinated by expEllditures for unskilled labor, based on
a daily wage rate of ;12 paid by the tree fat:mers association to the
farmers. '1be econcmic cost will first be treated as equal to this labor
cost, but since during DLlch ot the year the laborers have littleoppor­
tmity for other employment,Y subsequent discussion will examine the
impl1catioo of shadow pricing this labor to reflect its low opportunity
cost. Based on an exchange rate of ;a to $1 and interest rate of
201, the raw energy cost is $O.74/MBTU at~.

, F.stimated econcmic costs include a considerable fa1'mer profit msr­
g~ based 00 the agreed contract price between NEA and the tree far­
mers association. 'Ibis price reflects market prices for :fuelwood prev­
alent in the project area. NFA DlJSt pay at or near the ms:rket rate to
lessen the temptation for farmers to sell to COOSlIIIerS directly and not

tabOr dPIMnd for tree farming largely does DOt co:lncl.de with periods of
heavy labor demand for subsistence agriculture.
Generally, the fanner is expected to achieve a larger financial margin
as his costs will not be capitalized to reflect ecooaDic worth, but
rather the financial terms of the loans provided by NEA to the TFAs.
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to the cooperative. This margin substantially raises :family inccme,
\1ohich will also be augmented by income earned fran inter-cropping agri­
cultural crops.

A primary benefit of the NEA system is that the :f.arIErand not the
middleman profits. In most of the Philippine fuelwood and charcoal
market, IWCh of the difference between the sum of direct and indirect
production costs and the market price to consuners goes to traders and
other middlemen who primarily bear the cost of transport and the value
of their own time and effort.

Including the cost of transport to the generation site, effective
cost per kwh is $0.015 as shown in Table 2. Table 3 presents the capital
and annual cost excluding fuel for a 5-MW generation plant. The plant
is assumed to operate 5,520 hours per year at about 30'%. overall thermal
efficiency. Approximately 1 MW will· be consumed to run the power plant
and auxiliary equipment in addition to transformer and transmission ef­
ficiency losses assumed to be 5% and 7% respectively (see Table Sa, Ap­
pendix G (Financial Tables». At a rate of exchange of ;8 • $1, and a
20'%. interest rate and a capital recovery factor of .202119 (25 years),
the annual capital cost of generation is $O.028/kwh, the amual non­
capital costs adds only another $O.OO4/1Gtl, with an additional $O.015/kwh
for 'WOOd transport costs. To this DDJSt be added the fuel costs of scme
$O.Oll/kwh based on the raw wood cost of $0. 74/MIfiU.

Total costs of generating electricity are presented in Table 4,
where they are compared with the costs of diesel-based electricity.
Diesel-based electricity costs can vary dramatically. Smaller units not
only have higher unit capital costs, but they also have lower thermal
efficiencies, and therefore prcx1uce less electricity per MB'IU of diesel
fuel. The Table presents a range of costs for producing electricity
with diesel fuel as well as an average cost. '!he average cost, based on
international prices for diesel, will be the basis for the canparison.
These costs have been conservatively estimated, based on larger units of
about the same size range as the wood-fired unit. lbwever, JOOSt impor­
tantly, the fuel cost estimate is also conservative for the follO'tiing
reasons: First, future oil costs relative to other costs will probably
rise as discussed below, and the cost in Table 4 does not consider this
factor. Second, the economic cost of $8. SO/MBTU for diesel may not
adequately reflect real local transport, storage and handling costs.
Last, and JOOst importantly, the heat rate used of 10,000 Btu/kwh is the
nani.nal rate assigned generally by manufacturers. Experience in the
Philippines and elsewhere indicate that in long run operation, this in­
creases as DlJch as 20% orlOOre. \\bile analogous argu:oents can be made
regarding the wood-fired system, the problem is usually not as severe.
The net result of this could easily make the relative gap in econanic
costs another l-2t/kJttl in favor of wood-fueled power plants.

Offsetting this issue sanewhat is the question of load factor. The
analysis presented in the tables assumes 5,520 hours/year operation.
While these hours may be high in many rural situations, it will not be
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the case with these units, which will serve to meet base load require­
ments. However, it is useful to examine the implication of a signi£i'"
cantly lower load factor reflecting a figure of 4,000 brs/year. In ef­
fect, this increases the econanic cost of capital items by 38% and also
is more labor intensive. Revising the figuJ;es in Table 4 would result
in an effective diesel cost of about $0.132/kwh and a wod-fired cost of
about $O.077/kWh, so that even under decreased loads wood still looks
very attractive.

This analysis has assumed that diesel is the most attractive alter­
native at the subproject sites. In the Visayas, there may well be site­
specific areas in which small hydro is a more viable alternative than
\«XXi-fired or diesel power plants. AlthoUgh mini-hydro is more capital
intensive it is often very attractive on a long term basis because of
its low operating costs.

It is useful to exami.ne the implications of alternative·econani.c
assumpt1als. If there is a ,shadow value of ;10 • $1, then the
c;:apital cost of wood-fired plants will decrease fran $O.03/kwh to about
$O.02/kwh, reducing the total cost to $O.05/kwh. But, by cauparison,
diesel-based electricity is import intensive in both fuel cost and gener­
ation, so the canparative cost of the diesel lllOUld be about $0.147 which
makes the relative attractiveness of the 'WOOd-fired altemative very
impressive.

Increasing the opportunity cost of capital can be examined, using a
25'Z. interest rate which affects the capital items, primarily the gener­
ation cost. Based on Table 4, the capital costs of wood-fired system
\1bich are oowabout $O.04/kwh at 25% interest rate, is within the range
of the capital cost of diesel generation plant. nus caDparisoa de­
creases the relative attractiveness of wood versus diesel, but not
significantly.

A critical issue in this scheme is the yield of wood .on the planta­
tion. '!he discussion above is based on an annual increment of 25 m:/bal
yr and while this is \VeIl in tune with results elsewhere it is useful to
examine the implications of markedly lower yields.

'!here are two different assumptions that can be made about the ef­
fect of lower yields. In the first case, the effective costs of raw
energy stay at about $O.74/NBW because the farmer's margin drops signi­
ficantly and labor costs decrease to a limited extent reflecting lower
harvest costs on a per hectare basis. 'Ibis is deemed the JOOSt likely
scenario if in fact the margins are reflective of the market value of
these raw energy Btus and the canparative cost of other energy forms.
If the scenario holds, there is no change in the relative ecooomics of
using wood to generate electricity, just a change 10 the £armer's margin.

An alternative but less likely scenario, steuming fran lower yields,
is that fanner I s margins are preserved and raw energy costs increase.
But even if the effective price per kilowatt hour is increased by 20'%.
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per~s because of ~lds as low as 20 Mf/ba/yr, the fuel cost component
wuld only be $O.0127/kwh and wod-based electricity would give a tata.l
cost of about $0.06/kwh which is still much less than diesel. But the
IOOre likely scenario, stenming from lower yields, would be lower farmer I s
margin.

As discus$edearli.er, a large percentage of the raw fuel cost goes
to labor. If the opportunity value shadow price of llIlCh of this labor
is low, that is, in the slack agricultural season the labor value is
zero, then the true economic cost of the fuel is not $0.74/MB'lU but per­
haps some $0.25 lower or about $O.50/MB'ID making the economic attractive
ness of wood-fired systems still stronger.

C. Econanic Feasibility: Analysis II

A standard econanic feasibility analysis was conducted cauparing
the total initial and annual costs of the \«XXi-fired power plant and its
tree £ann with the expected benefits. The benefits \1lere estimated as
the foreign exd:lange cost of diesel fuel required to produce the same
BIDJOt of electricity. Shadow prices llr'ere used to approximate the low
opportunity cost of labor (-50% of naninal costs) in the labor-surplus
econany, reflecting the high rate of under~loyment in rural areas, and
the true peso value of foreign exchange (+251), Wich is considerably
higher than the current exchange rate.

The results of the basic analysis as presented in Table 5, indicate
the econanic internal rate of return (IRR) on the investment wuld be
29%, Wile the economic benefit/cost(B/C) ratio wuld be 1.6 at 20% dis­
count and 2.1 at IS'%. discount. These indicators are well above the
econanic feasibility threshold.

A sensitivity analysis to test .the effects of possible underestima­
tion of costs and overestimation of projected benefits was conducted by
increasing all costs 20% and reducing the benefit stream by 25'%.. The
latter sim.Jlates the reduction of crude oil prices fran the current $34
per barrel to $25.50 on the world market. Table 6 indicates that in
this ''worst-case" scenario ~ IRR. drops fran 29 to 2<ri., while the B/C
ratios drop to 1.0 at the higher 20% rate of discount and to 1.3 at 15%
discount. Thus if the opportunity cost of capital is held to be 20% in
real terms and the ''worst case" scenario occurs, this subproject would
be at the feasibility threshold. At. the more plausible discount rate of
15%, however, it would still be econcmi.cally attractive.

A second sensitivity analysis was conducted to see how dePendent
the econanic feasibility indicators are on the shadow price assumptions.
Using nominal cost and benefit estimates only, with no shadow pricing of
labor or foreign exchange, the IRR still achieves a healthy 25'%. level
aOO the B/C ratio remains a strong 1.3 at 20% discount, 1.7 at IS'%.
(Table 7).
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. These results show that the economic feasibility of the project is
fairly robust and not overly dependent either on cost and benefit
pricing accuracy or on the shadow price assllDptioos.

D. Financial Feasibility

'Ihe wood-fired power plant subproject includes develOPina 6,000
hectares of tree farms at an estimated cost of $3,390,000 and the cons"
truction of three 5 Krl power plants at an estilMted cost of $18,183,000.
'!be total cost of this subproject is $21,573,000, of ~ch AIl> will
cover $9,000,000 (the foreign exchange costs of the power plants). '!be
Q:P will cover the local currency costs totall~ the dollar equivalent
to $12,573,000. nus section analyses the costs and returns of (1) the
farmers far a 100 hectare IOOdule tree farm, and (2) to NFA for a 5 MW
'WOOd-fired power plant.

1. Tree Farm

Tree farms for the wood-fired power plant program are devel­
oped 00 100 hectare 1OOdu1es. Each mdule is operated by a Tree Farmers
Association (TFA) caoposed of 10-15 members. The wood is sold to elec..
tric c;:ooperative power plants at a COOIIX)D farm gate price of 165.001
too ($8.12). Each iOOdule is developed over a period of four years; ooe­
fourth (25 ha.) is planted each year. IpU-ip1l, or other similar fast­
growing species, is planted at one-meter intervals, or 10,000 trees per
hectare. Trees are harvested in four-year cycles, and new trunks grow
:fraD coppices which resprout fran the stumps after each harvest. 'Ihus,
there are no costs incurred in replanting.

The developnent cost of each rt,le is $56,500 over four years
ar $1,130,000 per 2,000 ha. tree farm.l A break.dcM1 of costs per
mdule is shown in Tables 1, 2, and 3, Appendix G. 'lhe annual operating
expeases for each TFA after Year 4 will be for :faJ:m supplies and tr81lS­
portation.

In this program, the TFAs are given four year crop loans of
$565 per hectare. U:>ans are released through the electric cooperative
in accordance with wrk accanplished on the tree £amB. The loan con"
sists of cash advances for labor inputs (planting, weeding, trimning)
and non-cash (i.e., in kind) advances of silvicu1tural inputs such as
farm tools, seeds, and fertilizers. The loan is far 12 years at In
interest with a 4-year grace period. The annual aoDrtization per TFA is
$10,375 (;83,000) beginning Year 5.

In the initial project years, members of the TFA derive incaoe
fran cash advances for the labor they provide while plant~ and main­
taining their respective IWdules. Miscellaneous income is earned fran
the sales of other crops. cnce harvesting starts, the bulk of farmer

1/ ThIs excludes capital expenditures for road coostruet1on and transport
equipment and systems, plus organizational and administrative costs"-general
costs which are borne by the electric cooperatives.
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income will come fran wood sales. For purposes of canparison. sensi­
tivity analyses based on growth figures of 25 Kf/ha/yr and 40 ~/ha/yr
(or a 100 ton and a 160 ton yield/ha/harvest respectively) and two as­
sociation sizes. 1.e.. 10 and 15 members have been prepared.

It is important to lUlderstand when reviewing Tables 1. 2. and
3 that there is a relatively high degree of unemployment and tmderemploy­
ment within the population sector fran which the tree farmers will be
selected. As a result of full-ti.ue employment in develop~ the tree
farms. they and their families will be able to earn that portion of the
loan proceeds designated for reimbursement to association members for
labor during the initial four years of the project. and at the same time
continue earning fran subsistence faI'llling efforts. The earnings proj­
ected in Tables 2 and 3 are based solely on the sale of harvested wood
and are fully additional to existing sources of income.

It should also be kept in mind that this analysis assumes that
the w::xxi-fired power plant will OPerate at 5.520 hrs/yr (6O'Z. of capac­
ity) and at that rate will require the full annual harvest based on a
growth rate of 25 Kf/ha/yr. In fact. it is reasonable to anticipate
that the tree farms will provide something be~ 25 MJ:/ha/yr annual
growth and 40 MJ:/ha/yr armual growth. Since the farmers will be re­
quired to sell only 25 MJ:/ha/yr to the electric cooperative. production
in excess of 25 Kf may be (1) sold to the electric cooperatives if the
plant operates at IOOre than 5.520 hrs/yr. (2) left in place and sold in
7-8 years for lumber at significantly higher prices. or (3) sold for
charcoal production. In addition. the tables do not include ineaDe proj­
ections for the leaves of the ipil-ipil which can be sold as leafmeal at
$62.50/ton (1500/8). Based on the current market situation. annual
leaf sales could total 1-2 tons/ha begirming in Year 5.

Table 1 suamarizes the cost of establishing a 100 hectare
lOOdule with a projected escalation factor of 10% caupounded annually. .
Tables 2 and 3 SUIImarize the cash inflows/outflows and the resulting net
cash inflow to a TFA for a 25-year period. Since the net cash inflow
will be fully distributed to the members these tables may be used as an
income statement and balance sheet. While Table 2 projects the cash
flow based on an average growth of 25 t-rr/ba/yr. Table 3 is based on an
average growth of 40 MT. The only difference between the two tables is
the projected wood sales in Years 5-25 and the resultant net cash inflow
to the TFA.

The bottan line for the TFA and its individual members as
shown in Tables 2 and 3 is converted to dollars and shown below:
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PRQJECTEI) RESOURCE FI.J:JN
(in dollars)
25 m/HA/YR

Year Year Year Year Years Years
1 2 3 4 5-12 13...25

Net Cash Inflow to TFA 7,200 7,238 7,238 9,113 7,438 17,812

To individual member
10 members 720 724 724 911 744 1,781
15 meubers zm 482 482 008" 496 1,188

PRQJECTEI) RESOURCE FLO\1
(in dollars)
40 m/HA/YR

Year Year Year Year Years Years
1 2 3 4 5...12 12...25

Net cash inflow to TFA 7,200 7,238 7,238 9,113 19,625 30,000

To Individual med>er
10 members 720 724 724 911 1,963 3,000

4

15 members 480 482 482 ODS" 1,308 2,000
--"'--

Cash generations from wood sales as projected in Tables 2
and 3 fully cover both operational costs and annual loan amortizations
and leave enough cash for distribution to members to increase their aver'"
age annual inccme by a mininun of 2.5 times. nus iBcalculated by
taking the high side of the average upland farmers' income range ($125...
187 annually) and dividing it into the lowest of the above projections
($480 /$187) • Based on these projections the project is financially
sound and provides adequate incentives to the TFA members to ensure
their properly implementing the project.

2. Wood-Fired Power Plant

The initial investment required for building a 5 MW power
plant is $6,061,000, approximately 50% of which is in foreign exchange.
(See Table 4, Appendix G for detailed project cost breakdown.) 'Ihe for'"
eign exchange canponent is to be finan~d thrwgh a loan from NFA to the
electric cooperatives, with $3,016,OOO!! payable in 25 years at
9.757J! interest rate.

k1 estiiiiated $125,000 is also being provided under this program to
provide procurement advisory services to assist and advise NEA and the
cooperatives in purchasing the three power plants. Services include
analyzing and developing plant specifications, writing and issuing an
IFB, and assisting NFA and AID in reviewing bid documents and selecting
suppliers of pOW'er plants and other hardware.
This is a 9% interest being charged to NFA by the GOP which NFA passes
on to the electric cooperative, plus a .75% service charge.
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Financial projections for 25 years for a wood-fired power
plant project, including the incane and cash flow statements, cost break­
down per kwh, and balance sheet are shown in Tables Sa-e, and 6a-e.
Where costs are expressed in Philippine currency, a conversion rate of 8
pesos equals one u.s. dollar has been used. Construction costs are
based on those currently in effect in the Philippines. The costs for
major pieces of equipment are based on prevailing prices obtained fran
United States equipnent suppliers. An escalation allowance of lax.
compounded armually is included.

The financial analyses are based on fuelwood having lOOisture
contents of 341 and 40'1 and corresponding heating values of 5,000 and
4,515 Btu/lb. The total annual net energy produced by the plant is cal­
culated to be 21,946 MWH. The plant is scheduled to operate 5,520
hrs/yr., with a 90% generating efficiency, 93% distribution efficiency,
and a 3ax. overall thermal efficiency.

The major operating expense items are: wadfuel purchased
fran the tree farmers associations, equipment depreciation and interest
charges. Based on a fuelwood moisture content of 34%, the BlU1ual oper­
ating expense in Year 1 is expected to reach $1,063,375 (18,507,00078)
or an average of $0.0475 (JIO.38) kWh; while the o~ating expense for
a 40'% moisture content is $1,086,375 (;8,691,000/8) or an average of
$0.04875 (10.39) as shown in Tables 5d and 6d respectively.

These costs canpare favorably with the average rates charged
by electric cooperatives to their custaners in 1980, see Table 7. This
table shows that the average power rates per lor.b charged by cooperatives
located in Central Visayas and Eastern Visayas, (the proposed locations
of the three 5 MW wood-fired power plants) are $0.10 (llO.80) and $0.12
(10.96) respectively. These rates range fran 2.05 to 2.52 times the
Year 1 estimated kwh costs of the ~-fired 5 MW power plants. How­
ever, since we have used 1981 and 1982 costs in our projectioos in
Tables 5-6 this cauparison is relevant.

The principal reason these 1980 average actual power rates
dlarged by the cooperatives are over twice the estimated cost of pro­
ducing wood-fired energy is that substantially all of the cooperative
power is purchased fran the National Power Corporation, the major por­
tion of which is produced from imported fuel. Note that the hydro-power
in Northern Mindanao had an average rate of only $0.05375 (10.43).
The wad-fired power plants offer to (1) be an effective substitute for
more expensive, imported oil-based power, (2) enable the electric coop­
erative to produce and distribute energy at a rate lower than existing
oU-based power plants are charging, and (3) provide the electric coop­
eratives with a much greater profit margin than most have experienced to
date.

At the end of the economic life of the project (25 years), the
acamtlated net earnings of the power plant fired with wood at 34% mois-
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eure content, would be $7,749,750 0"61,998,000); and $7,708,375
(161,667,000) for a 40% woodfuellOOisture content. Cash balance
would amount to $9,355,000 Ot74,840,OOO) and $9,313,625
(174,509,000) for a 34% and 40% ~fuellOOisture content
respectively. The average annual profit margin is about 151 ltdch
assur~s the recovery of investment within the ecooood.c life of the
project. Cash generated fran operations covers loan repayments
(interest plus principal) 1.6 times and cash generations are greatest
during the first 15 years of the project, when loan repayments are the
lightest. The project will also have adequate earnings and cash
generatiOllB to maintain and replace the transport infrastructure and
other equi{mmt as needed. Major replaceDe\t expenses are projected
every 10 years in the tables.

The potential contribution of the three wood-fired power
plants at 5 MW capacity each at the macro-ecxmanic level will be to
reduce fuel oil imports by about 110 tOOusand barrels of oil equivalent
per year or ~proximately $3,740,000 in terms of foreign exchange
savings (at $34 per barrel). This calculatioo has not been factored
into the financial analysis tables.

E. Social Soundness Analysis

1. Beneficiaries

Direct beneficiaries of this subproject fall in three catego­
ries. ;First, are the 600 families who will grow fuel~ trees for use
in the three l«X>Cl-fired power plants. Nearly all of these beneficiaries
are landless and poor.1/ 1hey are generally subsistence farmers in­
volved in rainfed (usually swidden Le., slash-and-burn) agriculture on
marginal uplands; JOOst supplement their incaDeB as agricultural laborers
on lowland paddy fields and plantations. 1hese faJ:JDerS are among the
most impoverished in the rural Philippines. Secood, are the 250 people
wtx> will receive employment in the three new power plants. Third, are
the 73,000 current custaners, both businesses and households, of the
three rural electric cooperatives participating in this subproject who
will benefit fran lower energy costs.

Indirect beneficiaries include: (a) casual agricultural
laborers \1ti1o will be employed during periods of peak labor demand 00 the
tree farms; (b) future custaners who will benefit £rom expanded electri­
fication and lower energy costs, and (c) unemployed and underemployed
rural people who will gain employment in rural small-scale inhlstries
which should begin to develop and expand as the wood-fired power plants
begin producing low-cost, reliable electricity.

Ii!finitlOO and analysis of rural poverty is presented in CDSS documents
fOr years 1982, 1983, and 1984.

. ~
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Socio-UJltural Feasibility

The project is feasible within the existing socio-cultural
context of the rural Philippines. Farmer participation in the project
is voluntary and shifts in subsistence orientation--fran subsistence
rainf.ed agriculture to fuelwood production--will be gradual and should
entail virtually no risks. Organizational requirements for production
of fuelwood \bile different are oazpatible with cultural norms and local
social structure. FUrther, a IOOderate flOw of income and assured access
to land should provide sufficient incentives for. farmers to join and
work within these organizations.

a. Socio-Econanic Change

Farmers involved in rainfed and swidden agriculture on
lands to be selected for tree farms will shift their primary subsis­
tence orientation fran field crop cultivation to fuelwood production.
'Ibis reorientation, however, will be gradual over the initial· four or
five years and will entail only minor adjUSbnents. Farmers will be en­
couraged to intercrop during the first year or two of each pl.Bnting, to
cultivate backyard gardens, to farm designated areas which have not yet
been planted to trees or on lands not suitable for fuelwood species
(e.g., lowlying areas), and even to farm in areas outside the tree farm.
Once production is underway and harvesting begins, however, typical
households will probably confine their agricultural activity to backyard
gardening and inter-cropping between tree lines. 1his should not be
surprising given that earnings fran fuel'WOOd production will be 3-4 times
their current incaDe. Sane farmers may have already made coosiderable
labor investments into the area they are farming (such as terraces or
bunding), and may not wish to change their situation. In such cases,
they will not be required to join the tree farmers association.

b. Risk

Participation in fuel\tt'OOd production is voluntary and
risk is minimal. Farmers will receive IIOlthly i.nccmes in the form of
production loans during the years prior to the first harvest. !.Dans
will be amortized at IOOderate interest rates from sales revenue of fuel­
wood, starting at the end of Year 4 and continuing for 8 years. Force
maa:mte conditions will be in effect over the course of the loan. For
examp e, if a natural disaster curtails or limits fuelwood production,
an adjUSbnent to amortization sdledu1.es will be negotiated. In addi­
tion, as mentioned above, farmers will be allowed to continue farming
am gardening. Most important, their fuelwood will have a guaranteed
market, assuring them of continued high incanes in the future.

c. Group Viability

Because production of trees and conversion to energy will
be undertaken primarily by small groups of fatmers rather than individ­
uals, group viability is criticaL l-bdern Philippine society cannot be
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characterized as camama.l,1/ but cooperation among villagers, or
~, is pervasive. ~anihan refers to the mtual help given by

s of a coommity dur . tLDeS of planting and harvesting, cons­
tructing haDes, roads and bridges, IOOVing a house fran one lot to
another, and preparing for a fiesta, party or other occasions calling
for outside assistance. This cooperative spirit has already been suc­
cessfully tapped in forming irrigatioo associations, establishing coop­
eratives, and otganizing upland farmers 'for integrated rainfed resources
develOpDe1lt. JG'anihan should serve as a strong foundation for group
viability in project as well.

The most important factor contributing to long-term via­
bility and success of the otganizations ~ however, is that merrbership
results in steady employment, relatively higher income, and assured
access to land. These benefits are not obtainable outside the group,
and thus there will be strong incentive for members to work for the
success of the group.

Other factors contributing to long-term viability are:
(1) group tasks and fLmctions are relatively simple and focus on a sin­
gle CODIJIO[l goal; (2) most tasks are agricultural and are similar to
tmBe performed in rainfed agriculture (e.g., cleariDg, plowing or dig­
ging, planting, and weeding); (3) membership is small and will be can­
pr1sed of neighbors, friends or kin; and, (4) organizatiooal structure
is simple and members' voting rights are guaranteed.

A final noteworthy point is that beyond general guide­
liDes and by-laws for incorporation, the organizatiOllal form of specific
:famer associations is flexible. On the nearly 30 tree tams already
established by the NFA, careful attention is being given to discovering
the types of otganizational structure best suited for given sociD­
eeonanic enviroaoental situations. I'b single form will likely serve all
the varied OCll'lteXts. A multi-disciplinary team is already exami.n1.J:w the
determinants of differential success on several exiBtiDs farms. The
latter findings, plus careful nadtoring of the associations formed for
the three pQ';Ver plants under this subproject, will yield firmly grounded
guidelines regarding the best-suited organizational formats for given
contexts, tasks, and environments.

3. Spread Effects

The major spread effect of this project is entailed within
NFA's plan to construct 70 wood-fired power plants by 1987. Seventy
plants will result in employment and access to land for approximately
14,000 families. Although the~ plants will receive their llIOOd sup­
plies primarily from tree lots established by the NEA, and du1s will not

Pre-Hispanic Philippine society was characterized by agricultural
caIlDUl1ities comprised of small groups of related families who owned,
fanued, and shared in harvests coomunally.
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provide a market for other producers, individuals or small groups of
farmers m:ight be encouraged by the project I s success to uodertake part­
time, casual production of fuelwood species on their farms and around
their haDes. In addition to providing a ,modest supplemental incaDe
through local sale of firewood, the trees can provide shade, check
erosion, serve as living fences, replenish the soil with nitrogen (if
ipil-ipU or similar legllDinous trees are planted), provide leaf fodder,
and supply the family with firewood for its own coosllDption.

A different tyPe of spread effect is the positive impact the
project will have on the unemployment problem on sugar plantations.
With depressed wrld prices for sugar, unemployment rates have soared.
Many of the part-time, casual laborers on these plantations are upland
agriculturists who seek work during the slack periods on their own
farms. Those joining the TFAs will be so involved in tree farming, in­
tercropping, and tending their househQld gardens, and later harvesting,
that they will no longer seek additiooal employment. '!his will reduce
the over-supply of agricultural laborers on the plantations, and thus
allow many landless and near landless living in the lower elevations,
who ~re previously canpeting with the uplanders for these scarce plan­
tation laborer jobs, to have greater opportunity for employment.

4. Fquity

This subproject should have a positive impact on problems of
low incane and rural unemployment. Target beneficiaries are primarily
landless subsistence farmers who will receive higher incaDeS (by a fac­
tor of 3-4) and obtain long-term access to land.

Significantly, positive benefits of this subproject do not
entail major negative socio-economic consequences. Areas selected for
tree farms will be sparsely populated, the ideal being a 100 hectare
area settled and farmed by 10...15 families. lobst of the nearly 30 tree
farms already established by the NEA follow the latter densities. In
general, the settlement pattem in these sites has been a cluster of 3
to 4 households of kin for every 20 to 30 hectares. Families doing more
or less settled agriculture, generally reside along a dirt track or
road j those doing shifting agriculture have their houses in the scrub
jungle, close to their present farms. No movement of people is
required. Membership in the tree farmers association is voluntary and
those not wishing to join will be allowed to continue farming, though

~~ ~;; ~Jr~~~t~~e~:f~e~t~~~agr~~~/withinthe

The only negative impact of the project is that SaDe upland
farmers will eventually be denied access to land. Wich was previously

It is expected that farmers who have not made significant changes to the
area they farm, such as terraces and bunding, will eventually either
join the association or IOOve off the tree farm altogether once their
current farms begin decreasing in fertility.
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avaiIable to them for farmi.ng. Unless equally accessible land is readi­
ly available elsewhere, these fanners are bound to feel a loss. More­
over, given the existing situation of too many people on too little
land, any restriction of land will result in greater pressure 00 other
land, with consequent shortened fallow, increased erosioo, and
generalized environmental degradation.

Fortunately, 00wever, given the NEA policy of preferring areas
~re population densities are low, the lll.IDber of farmers denied access
to lands by the establishement of tree faImS should be small. FUrther,
it is expected that a J:UDber of jobs generated by this
project--constructing the power plants and surrounding infrastructure,
running the power plant, and assisting on the tree farms during periods
of peak labor demand--will, in many ways, compensate for any negative
effects of the subproject. It should be noted that a l1UDber of
observers (e.g., Gelia Castillo) have suggested that since upland
fanDers are marginal--only 26'1 of their incomes are derived from their
own far:ms--that the best way to improve their lot is by enhancing
off-farm and non-farm employment opportunities. Employment generated by
this project, beyond that provided to the direct beneficiaries, will
thus in general benefit upland farmers who lose access to previously
available land.

5. WaDen in Development

As determined in Philiooine attitudinal studies, the ideal
role of men is "family provider'" 8nd the ideal role for waDeD. is "caring
for the family and the household". Both sexes over."hilelminglyhold these
perceptioos. In activities such as fuelwod production, where partici­
pants are families rather than individuals, both men and waoen are like­
ly to be fully involved. Given the cultural norm that men undertake
manual and Jitysically exerting tasks, men will likely aBsuue land clear­
ing, diging, felling trees, and similar tasks; \lQIIS11 will likely be
Dm"e involved in planting, It'eeding, Dlliching, tr1ming andstacld.ng of
cut wood. While farm activities t1uls caoplement each other, men and
waDell can be expected to share ~lly in decision making, financial
managElllellt, and record keeping.lf Women will cootinue to take respon­
sibility for backyard gardens.

Although \\lOme1l are able and will be encouraged to participate
in the project activities, their involveuent will not be c:leDanding and
sln1ld not interfere with daily household routines. Tree farms will
generally be located near residential areas, and it should be relatively
easy for a wanan to fit several hours of 'NOrk on the tree farm into her

\kmen In general have a strOl1g, often controlling in certain household
decisions, particularly in regard to financial matters. Experience in
their projects where households rather than individuals participate in­
dicates that women will at least share equally in decision making, finan­
cial management and record keeping.
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weekly schedule if she chooses. 11 Household tasks are generally
re-allocated and rescheduled when the need arises, and it is culturally
expected that Filipino males will share in such tasks as caring for
children, cooking, washing clothes and dishes, and cleaning house,
especially if their wives are employed.

Wanen will gain mst as indirect beneficiaries in the project.
As holder of the purse-strings and major decision maker in the
disposal of household ineaDe, \tJOIIIell will receive significant savings
through reductions of fuel and power expense. This extra discretional
income will likely be spent on food and other daily requirements Wich
should contribute to the improved lTl1ell-being of the housemld. In
addition, 'WOlDen can expect to obtain additional employment, particularly
as expanded electrification stimulates the development of rural
small-scale industry and manufacturing.

lilile the project allows and encourages a good deal of female
participation and provides a number of employment opportunities, not all
rural "WaIIet1 will be equally eager to participate. Many, in keeping with
the previously mentioned ideal role for waDeI1, may choose not to work
outside the haDe. In most rural societies, increased incaDe results in
a shift fran housemld (chiefly female and child) labor to hired labor.
The increased incaDes that are expected under this project should have a
similar consequence, freeing the rural Filipina, if she chooses, to con­
centrate on her role of caring for the family and the household.

F. Fnviroilmental Impact Analysis (EIA)

1. Tree Farm

Ck1 the \ilole, the change from present vegetation and land use
to energy tree farm development making optimal use of nitrogen-fixing,
fast-growing sPecies will have a predominantly positive impact on the
environment. \batever negative influences result fran this d:lange can
either be easily corrrected or are OUb¥e1ghed by the significant positive
influences.

The above conclusion holds true for all three sites in this
subproject. In spite of the variations in site factors and conditions,
the study team concluded that the introduction of ipU-ipU into these
areas will have far more favorable environmental effects than the
present land uses.

\lhile nearly half of all females are housekeepers, nearly 60t of the
waDeI1 in the labor force are engaged in agricultural work, either on the
household farm or as off-farm agricultural laborers. nus proportion is
even larger aroong the poorer rural housemlds. Work that waoen will
perform on the tree farm and in project-related agricultural activit~
(e.g., intercropping and gardening) is very similar to their present
agricultural activities.
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'!he adverse impacts predicted are: (a) increased soil erosioo
because of soil disturbance during site preparation, planting and road
coostruetioo, and (b) possible entry of pests like rats because of the
concentration of available food provided by the new plants. The first
impact takes effect :l.Dmediately following the rainy season, but is short­
term. 1he second impact is also short-term and can be mitigated by pro­
per cultural practices.

'!he team also felt that the heavy rainfall, the allelopathic
effect of ipil-ipil 00 the underbrush, and the rapid decauposition of
ipil-ipil litter could tend to induce sheet erosioo in the long term.
However, this is counteracted by the effective rainfall interceptioo
provided by the tree canopy and increased infiltration resulting fran
the inter-weaviJ:lB root systen.

AIOOng the very favorable impacts of energy tree farm develop­
ments are: (a) improved microclimatic cooditions such as stabilized
soil temperature and misture because of the hiBher and close canopy
structure, and (b) increased primary biaDass especially wood resulting
fran the reforestation of degraded areas with fast-growing trees. Sig­
nificant environmental impacts are expected to result from this program,
contributing to a greatly improved ecological balance.

2. Power Plant.

A w:>od-fired power plant in the 5 MW range will have a rela­
tively minor if not insignificant adverse impact on the surt'ClUl1ding en­
virCXJlEI1t. '!his issue will be considered in terms of the interaction
with the surrolKlding air, water and land. In general, the iq;)act can be
seen fran the fact that the major pollutants in a typical c:oabustioo
process are the oxides of nitrogen and sulfur as well as particulates
and ash. Wood is essentially a sulfur-free fuel and oxides of nitrogen
can be controlled in the canbustion process. '!be majority of particu­
lates can be removed with IWlticyclone separator llth1le the bottom ash
can be disposed on the tree farm land.

The firing of~ in a boiler can result in the emission of
particulates and traces of carbon JDCX)()Xi,de, sulfur, nitrogen oxides and
hydrocarbons. The relatively small amounts of hydrocarbons discharged
to the atllDsphere in a remote area should not cause any significant
health or air pollution problems.

EJnissions of particulate matter have the potential to cause
the greatest impact on ambient air quality. MJlticyclones are incor­
porated into the system design to reduce air emissions below the signi­
ficant threshold. Control efficiencies as high as 99.9'Z. have been noted
with achievements generally between 90-99'%. in coaventional practice.
MJst likely, with these controls, particulate emissions 00 the order of
30 Ib./hr will be adU.eved.

. .

-,
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Sulfur dioxide emissions are directly related to the fuel-botmd
sulfur content and the rate' pi fuel cOlJll>ustion. Since wood contains
virtually no sulfur, SOx emissions will De insignificant.

I
, I

Oxides of nitrogen emissions ate determined basically by flame
temperature and fuel-bound, nitrogen content. 'Ihe data indicate that
nitrogen eudssions may range from 0.2 to 1.2 pa.mds per million Btu heat
input.

There is a possibility that s<XQeminor amount of water soluble
extractives such as tannins could be produced or liquid effluents in· the
run-off fran the fuel storage pile. '\his would only happen 1£ the mois­
ture content of the pile was in excesS of 60'%. '!hese effluents could
cause small discharges cif biological oxygen demand (BOD) and &>19r. As
the fuel in the proposed subproject will be stored as roundwood and ·not
chips, the likelihood of any disCharge being formed is very small. PUr­
thsr, if any effluent was fomed it would be of a sufficiently· llma11
magnitude so as to have a negliaible effect 00 any potable or· irr1.gation
water supplies.

'!he solid waste associated with \r.ood ~ustion inclUdes bot­
teD ash from the boiler plus res:l.dwes collected in the air pollution
cootrol system. tkll:f.ke the wastes from coal caabu8tioo, those fran·~
do not contain significant quantft1es of hazaxdous or tadc materials.

In a typir.::al wood-fired power plant, noise emisstoos result
fran fuel unloadinB., conveying, and storage pile maintenanCe, fuel size
reduction processeu, the operation of the boiler equ1pment (e.g., the
forced draft and induced draft fans), and the transport and disposal of
the residual ash. Of these sources, the particle size reduction systems
are the lOOSt significant noise -.emitters.

In thiS',. subproject fuel preparation will not involve major
size reduction and simple gang~aws will be used, ti'uJs greatly reducing
noise levels. lbise from other sources can be kept to a minimum by
using proper etl8ineering principles.

'!he cauplete EIA for this project is contained in .Appendix K.

G. Administrative Feasibility

This subproject is being implemented by an existing, highl'y~s~cess­

ful institution. The National Electrificatioo .Administration (NEA) and
its associated rural electric cooperatives have, in the past 10 years1/
extended electric distribution lines to over 1,600,000 new custaDers._

Currently the NFA budget runs at ;1 billion per year and will
climb to almost double that by 1983. NFA provides financing, policy

1/ AID haS financed over $90 million in the NFA rural electrification
program since 1969.
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guidance, teclmical assistance and leadership for the rural electrifi­
cation, mini-hydro and dendro-thennal programs.

In the rural electrification project, the most mature of the three,
new house connections are being made at the rate of 1,200 per day, every
day of the year. 1hi.s involves siImJltaneous construction in over 100
locations nationwide with the handling of about '1,200,000 worth of
supplies and equipoent daily. A logistical apparatus exists which
enables the NEA to ship required materials to the 100 plus locations oil
a dozen different islands Wile still maintaining very low constructidfl.
costs. To date total program expenditures have averaged less than $200
per connection, a figure judged to be quite low by 'WOrld standards.

There are now about 115 electric cooperatives managing systems ser­
v1ng2,OOO to 45,000 custoolers. The average system services 15,000.· to
25,000 customers. '!hese cooperatives have planned and managed their
syste:DS fran their inception. A typical cooperative has about ISO EIIl­
ployees and an ineaDe of aver '1 million per IOOl1th. Typically a
cooperative has been expanding its lines at the rate of about 5,000 new
custaDers per year.

Each cooperative has also been assigned the task of developing its
awn electric power resources, either through the installation of mini­
hydro or wad-fired power plants, or both. Alt:lnJgh relatively new,
considerable progress has been made in these programs because NEA and
the cooperatives are applying the same drive as they have to all of
their efforts, plus they have gained extensive experience and skill in
logistics. Over 30 tree farms have been established. Seventeen British
and French power plant units are on order and the first units have star­
ted to arrive. An additional eleven units are under negotiation with
the Japanese. (See .Appendix I, Program S\III1Illries.) By the time the
U.S. supplied equipment arrives, at least twenty power plants will be
fully operational. Three mini-hydro power plants are in operation and
two more are under construction.

The tenor of the above is that this project will be melded into
established institutions which have a proven traci< record. 'Ihe project
will add only a DXlest increment to the work load of the institutions
and therefore there should be no significant administrative problems.

In terms of fonnal administrative arrangements the NEA has estab­
lished a Dendro-Thermal Development Office (DTOO) the head of which
reports directly to the NFA Administrator. (See Appendix J,DIOO FUnc­
tions.) The DTOO currently has a staff of about 60 persons with a
variety of engineering, financial, agricultural and administrative
skills. By 1983 the staff size is expected to total 120. 1hi.s office
allocates sites to the cooperatives, assists in land leases, arranges
procurement of equiJXIl8I1t, and establishes general guidelines for tree
farm development and power plant operations. The office works very
closely with the cooperatives in development of the dendro COOJplex. It
also coordinates with supporting groups sum as F<lU, BFD, MHS and
consultants.

..
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Once the DTOO and a cooperative reach agreement in principle for
the establishment of a wood-fired power plant the responsibility for
project implementation becaDes that of the cooperative. The cooperative
establishes a Dendro-Coordinatorls Office, typically of 5 to 6 persons.
nus office along with the cooperative general manager handles project
administration and relations with the tree fa'1'lllerS associations
directly. Thus, there is close and direct cooperative involvement in
tree farm development and in the farmers institutional evolution.

The cooperative receives a loan £rom the NEA for tree farm implemen­
tation. In tum the cooperative relendsthis Daley to the tree farmers
associations. In lending to the cooperatives, NEA adds a 3/41 service
fee to the loan teImS (See Financial Analysis). The cooperative adminis­
ters the loan and disbursements are made to associations partly in-kind
and partly in-cash on a work accanplished basis. 'lhe cooperatives col­
lect loan payments by withholding a percentage of the cash due the asso­
ciation at wood sales time. In short, the farmer never has to brace
himself for returning money for loan payments as all the money he
receives from the cooperative and association is net of debt servicing.

'!he cooperative dendro coordinator I s office perfoImS a technical
assistance and liaisoo role for the fanuers. The office generally has a
staff of six or IOOre foresters/agriculturists, engineers and management
supervisors to help on fanning methods and to trouble-shoot problems
that may arise. Preference in hiring is given to graduates of local
colleges and universities wOO are familiar with the region I s agricultural
practices and conditions, the dialect, the people and have retained rural
oriented attitudes and interests. If problems occur beyoOO the coopera­
tives expertise the coordinators office can request directly or through
the NEA, assistance fran U.P. lAs Banos, BID, RlU or other resource
agencies.

As tree farm developoent progresses, the task at hand changes fran
one of strictly fanning to farming and engineering. NFA has certified
seven local .A&E firms as knowledgeable in the rural electrificatioo area.
The cooperative enters into a contract with one of these firms to provide
the technical services required in planning and constructing the trans­
port system and the power plant.

The NFAls I1I'OO provides teclmical backstopping for the cooperative
in evaluating and reviewing the A&E firm I S work. 'lhe A&E firm prepares,
designs and supervises construction. The construction can be done
through a coubination of force account and contract work. In addition,
the l1I'OO will receive considerable technical assistance fran a separately
implemented project, as described under Section II, C, "AID Participa­
tion, II and Appendix D.

These administrative arrangements are derived fran the experience
gained during the 10 years of the rural electrification program. They
are well tested and provide an effective mechanism for project execution.
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In addition, the Forest Research Institute (FQU) conducts conti­
nuous research studies of ipil-ipil~l~la) and other
tree species with high calorific value WhlCh can~ in the tree
fams. mu supports the program by provid~ the latest and DOSt ad­
vanced findings regarding seed technology, plant growth, thermal effi­
ciency and ·agro-forestty.

Experts frca RlU extend teclmical assistance by acting as speakers
in various seminars on plantation management and deve1opDe1lt COIlCiucted
under the program for the in-depth training of project agriculturists
and foresters. The experts continue their teBearch activities into the
tree £aIms by making periodic field visits and observation tours of dif­
ferent project sites. '!he program benefits greatly by these project
assessments and recoomendations which are submitted to NEA. The Insti­
tute maintains a wide range of reference books and publications about
forestry and the NFA staff has liberal access to them. In addition, NEA
continues to develop its own library and infomation system.

As mentioned above, the NFA Dendro 1herma1 Program is initiated
through close coordination with the BID. t-bst of the project sites de­
veloped by NEA are foothill lands that ate under the jurisdiction ofBFD.

Ted1n1cal assistance is rendered by conduct~ the relocation sur­
veys that determine the definite areas to be converted into wood-fired
power plant project sites am the identification of project boundaries.
BFD geodetic surveyors handle the subdivision of tree £aIm sites into
different JOOdules to be cultivated by the tree famers associatioos.
'1he foresters of the bureau conduct inventories of existing. trees within
the project areas for possible interim fuelwood supply during initial
power plant operatioos.

In general, BFD's involvement does not end here. It extends frail
the pre-establisllDent of tree farms through project implemention.
Bureau foresters, on a voluntary basis instnJct farmers on better and
IOOre efficient methods of fal'lJling and lUlrSery estab1isbDent. Forest
rangers assist farmers in the physical maintenance and patrolling of
tree fams. Forestry assistance is also provided by the American Peace
Corps which has 10 vollmteers assigned to the NEA program.

Soil surveys and soil development recaDDeDdations are performed and
made by the atreau of Soil Services.

In SUlJlDary, the administrative arrangements for the subproject are
strong and fully compatible with successful implementation of the sub­
project.

Figure 3 outlines the intra-organizational support and operations
loop.

."
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IV• FI.NAN::IAL PLAN

This section discusses the financial plan for the three wood-fired
power plants. Overall economic and financial aspects of the subproject
at the farmer, association, power plant and national levels are ad­
dressed in Section III, B, C and D; &onanic and FinancW Feasibility.

A. ~ect Obligations

Following is an estimated obligation schedule for the purchase of
three 5MW power plants:

($000)
FY 82 FY 83 FY B4 FY 85 Total

AID Grant (obligation) 7,000 2,000 9,000

The AID obligation will be used to purchase required iqx>rted
hardware from the u. S. and U. S. source procurement services. In
order for the NEA to initiate the offshore procurement, funds DlJBt
be obligated by the donor. Accordingly, the AID portion of the
project is proposed for obligation in late FY 82. Procurement will
take place in FY 83 with plant delivery am payment in late FY B4
or early FY 85.

B. Disbursement Schedule

The proposed $9.0 million grant will be disbursed during the
third and foorth year period. The Q)P contribution indirect sup­
port to the project will be $12.573 million, peso equivalent. It
will be spread over four years through the first harvest and initial
plant operation. The project disbursement schedule follC1tiS:

($000)

y
1982

EAR
1983 1984 1985 Total

Tree fano Q>sts !!
(Table 1)

PcMer Plants (Tabl, 8)
OOP portion if
AID portion _

669

740

1,409

722

1932

2,654

795

3,381
8,100

12.276

1204

3130
900

5.234

3,390

9,183
9,000

21,573
.'

17 Payable in local currency and funded by the OOP.
2/ Payable in dollars and funded by AID.
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'!he AID grant funds are being used to cover the costs of: (1) off­
shore procurement of fuelwood processing equipment, boilers and controls,
steam turbo-generators, condenser/cooling water pUlIlps, boiler feedwater
treatment equipment, piping and electrical switchgear, and transportation
and insurance; and (2) contracting an A&E firm to assist and advise NEA
and the three electric cooperatives to analyze and develop plant spec­
ifications, write and issue an Invitation for Bid (IFB), and assist NEA,
KiS and AID in reviewing bid documents and selecting suppliers of power
plants and other hardware.

The NEA contribution will finance the costs of: (1) development
and construction of civil works at the power plant sites; (2) develop­
ment and oPeration of the tree farms through the firs t harvest, including
the transportation infrastructure; (3) local purchase of electrical and
mechanical equipment to complete the power plant; and (4) local A&E ser­
vices, initial plant operating capital and miscellaneous needs.

c. Disbursement Procedures

u.s. equipment and materials imports and u.s. consultants (A&E)
will follow normal AID disbursement procedures using either a direct
letter of ccmnitment or the letter of coomi.tment/letter of credit proce­
cltre. A 10%. retention will be used for equipment imports.

V. IMPLEMENTATION PLAN

This section covers implementation consideratials for the AID fi­
llBllced portion of the wood-fired power plant project. Administrative
feasibility questions relevant to the subproject are discussed in Sec­
tion III, G.

A. Implementation Schedule

Chligation
Conditions Precedent
RFP Issued for A&E Firm (for procurement
services)
Selection of .A&E Firm
Site Appraisals and Design Specifications,

rEB Preparation Completed
Review and Selection of Vendors
Award of Contracts
Start Equipment Production
Equipment Shipped
Equipment Arrival
Plant Civil Work Completed
Plant Assembly Completed
Commercial Operation

Project Month
o
2

2
5

9
13
14
16
34
36
36
39
42
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B. ~ect Management System

NEA - The u.s. A&E consultants to this subproject will be assigned
to the~ Dendro-Thermal Developoent Office (DTOO), fran which they
will assist and advise NFA, the electric cooperatives, the HAC Secre­
tariat and AID in selecting the AID-funded equipment to be procured in
this subproject. AID will work with NEA and the MAC Secretariat in im­
plementing the subproject consistent with AID agreed to procedures and
will lJX)llitor the use of AID-financed rescurces.

HAC Secretariat - 'lbe Secretariat will manage this· subproject in
coordrnatiOri With NEA and AID. The Secretariat will review the A&E
consultants I recaDDendations for equipment purchases and aut:b:>rize NEA
to proceed with procurement. The Secretariat will have primary respon­
sibility for lJX)llitoring implementation. The Secretariat is currently
developing its roonitoring capabilities, and will be fully qualified to
mnitor and report on physical progress by the tima the power plant
equipDellt arrives and is installed. 1he Livelihood Support Fund officer
will serve as the CDP responsible subproject officer and as a camter­
part to the AID subproject officer.

AID - AID will monitor the subproject, provide appropriate AID
approvals, and participate in progress assessments as well as
evaluations.

c. Contracting/Procurement

1. Respoosible .Agency

. All equipment purchases under this subproject will be the res-
ponsibility of the National Electrificatioo Administration (NFA). NFA
has demonstrated the requisite capability to lUlC1ertake offshore and
local procurement within AID regulatory strictures under previous AID
loans. Technical assistance and advice in procl1I'8DeOt procedures will
be furnished by AID as needed.

2. Method of Procurement

Offshore procurement will be aCCOOlJ?lished in accordance with
AID regulations and good COOJDercial practice. Specifically, NEA plans
to contract with a U.S. A&E firm which will be assigned to work with the
NFA Dendro-'lhermal Development Office. This firm will be charged with
assisting in developing specifications to be included in an IFB to pur­
chase the necessary equipoent to construct the power plants. The A&E
firm will also assist NFA in evaluation of bidders I responses and select­
ion of suppliers. All contracts resulting fran the IFB will be reviewed
and approved by AID prior to award.

3. Source/Origin of Procurements

The authorized source/origin of offshore ccmoodities for this
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subproject is AID Geographic Code 000. No need for procurement source
or origin waiver is anticipated at this time. NFA will purdlase fran
the u.S. fuel'NOOd processing equipnent, boilers and controls, steam
turbo-generators, condenserIoooli.ng water pumps, boiler feedwater
treatment equipment, piping and electrical switch gear. If local
purchases are required, they will be confined to small value items to
support construction.

4. Payment Procedures

Payment to suppliers for offshore camxxiities will be accan­
plished by ca:unercial letters of credit or AID direct letters of camdt­
ment, whichever is JOOst feasible and advantageous to NEA.

5. Shipment

All equipment will be shipped on American, Philippine or Code
941 flag vessels and will ccmply with the 50-SO shipping requirements of
the Foreign Assistance Act (FAA) •

6. Marking

NFA is aware of AID marking requirements and will ensure that
all equipment financed by AID will be properly marked. Conspicuous signs
indicating the AID involvement in the subproject will additi.ollally be
placed outside the completed plants.
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TABLE OF ASS UMPTIONS

I. Tree Farm

Growth and Yield of Ipil-Ipil for Fuelwood

Excellent
Particulars Poor Sites Fair Sites Good Sites Sites

l. Average site index (m. ) 7 10 13 16
(acidic (slightly (near (neutral

soils) acidic) neutral) soils)

2. Approx. distribution 50% 30% 15% 5%

3. Yield after 4 yr. (cu . m. /ha . ) 69.8 125.9 227.0
(minimum input, large materials)

4. Yield after 4 yr. (cu •m. /ha • ) 76.8 138.5 249.7
(minimum input, including

rl
oM
0.

small materials) H -.
I Q)

5. Yield in t./ha.
rl.+J

46.1 83.1 149.8.r-! ~r-i

0. 'n
(at 0.60 specific gravity~

..
H

t::

6. Yield after 4 yr. (t./ha. )
CIl 0

101.4III 'M 157.9 209.7
.+J

(at prescribed cultural mgt.) .+J III (120% (90% increase) (40%u .+J
Q) t:: increase) increase}
'ro III

7.
Q)rl

25.3Growth per year p: 0. 39.5 52.4- = --(t./ha.yr. )

Notes

1. Site index in meters refers to the total height that dominant and co-domi­
nant trees are capable of attaining in 5 years.

2. Approximate distribution of sites among grassland areas and other potential
plantation areas; ideal ipil-ipil site would be neutral soils, 500 m. ele­
vation or lower, adequate rainfall and fertility.

3. Estimates based on yield table from plot data collected allover the
country; plots at no or minimum inputs and only large materials utilized
(over 5 cm. in diameter).

4. Yield including small usable materials (about 10% of item (3).

5. Yield in t/ha. if specific gravity is 0.60.

6. Yield attainment if plantation is properly cared for, i.e., liming to
correct acidity, cultivation, fertilizer application, regular weeding
and crop protection. Estimated response (conservative) provided in
parenthesis.
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7. Item 6 divided by 4 ye~rs. Growth, ~efer~ to the increase in tree dimen­
sions or to the increase in st~nd measures over a period of time.

a. Heating value of Ipil-Ipil at 34% moisture
content

b .. Heating value of Ipil~Ipil at 40% mo~sture

content

c. Total yield/harvest for a 25MT/ha/yr growth

5,000 Stu/lb.

4,515 Stu/lb.

Yield/hectare/harvest ~ growth per ha/yr x no. of years

25 MT/ha/yr x 4 years

= 200 MT/harvest

Yield of a lOa-hectare module

100 MT/ha. x 25 has. = 2,500 MT

At specific gravity = 0.60

100 MT f 0.60 = 160 cu.m./ha.

160 cU.m. x 25 has. = 4,000 cU.m.
has.

d. Total yield/harvest for a 40 MT/ha/yr. growth

Yield/hectare/harvest = 40 MT/ha/yr.

x 4 years

At specific gravity

= 160 MT/ha.
0.60

= 160 MT/ha.

0.60

= 260 cu.m./ha.

Yield of a lOa-hectare module

= 260 cu.m./ha x 25

e. 1 barrel of oil

= 6,500 cu.m.

= 6 x 106 Btu

18,300 Stu
lb.

x 7.81 Ibs=,;;;..--
gallon

x 42 gallons
Bbl.

= 6.00 x 106 Btu
Bbl

f. 25 MT of wood = 46 Bbls. of oil

100 MT of wood = 184 Bbls. of oil

(
~>.
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II. 5.0 ~Woad~Fired Power Plant

a. Average operating time 5,520 hrs/yr

b. Transformer efficiency 95\

c. Transmission efficiency 93\

d. Overall thermal plant efficiency 30\

e. Wood~Fired requirement per megawatt hourY 1.04 MT

f. Gross energy generated (5MW x 5520 hrs/yr) 27600 mwhr.

g. Net energy transmitted (27600 x .90 x .93 K 95) 21946 mwhr.

h. Price of wood fuel/m (1983) $8.13 = '65.00

i. Price of crude oil/barrel $34.00 = 1272 .00

j. Annual foreign exchange savings per
5 MW wood~fired power plant $1,243,600 =

y 5 MW = 17 x 106 Btu/hr. @ 30% thermal efficiency,

57 x 106 Btu/hr. is required to achieve 5 MWoutput

19,948,800

57 x 106 Btu/hr.
5,000 Btu/lb.

= 11,400 Ib/hr. = 5.2 tons/hr. = 1.04 MT/mwhr
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LEGAL RIGHTS AND PROTECTIONS
OF THE FARMERS ASSOCIATION

This document is appended to the Project Paper in order to address the legal aspects
of the questions rqised in paragraphs 2 D(2) and (by extension) 3A of 1981 State
cable 317473 which approved the PID for this Project.

The referenced paragraphs requested, among other things, a review of the legal
rights and protections of the farmers associations with particular reference to
their rights to lease and hold lands for tree farming use.

Such a review had already been performed prior to receiving state 317473, and the
conclusion therefrom remains valid; i.e., the farmers associations do have legal
rights and protections which are sustainable by the judicial courts of the
Philippines and which appear adequate for purposes of AI D financing require­
ments.

The tree farmers' associations have been fostered and s~ported by the National
Electrification Administration (NEA) under its charter. NEA was established in
August 1973 by Presidential Decree (PD) 269 (as amended by PO 1645). The powers
provided to NEA included the authorization and registration of cooperatives relat­
ing to the supply and use of electric power. NEA has used this authority to provide
for the recognition and registration of power plant related tree farmers asso­
ciation.

The associations incorporate as legal corporate entities recognized by the law of
the Philippines and are registered with NEA; making them legally established cor­
porations under the laws of the Philippines having the rights and remedies asso­
ciated therewith.

NEA has model articles of incorporation and model by-laws available to the farm
groups with which it works. The guidelines explain the requirements and res­
ponsibilities associated with incorporation. The guidelines appear to be quite
adequate for the purpose they fill.

In the view of the USAID Mission, the rights of the members of the associations
we are assisting are established by law and may be protected by the judicial courts
of the Philippines.

In the NEA program, the Rural Electric Cooperatives lease the public lands to be
used by the farmers associations. The cooperatives will lease the land and the
associations will own the trees to be sold to the pooperatives. The Government
of the Philippines' responsibility for public land applicable to this discussion
has been delegated to the Ministry of Natural Resources. Its Bureau of Lands
administers Commonwealth Act No. 141, the Public Land Act; and its Bureau of
Forest Development administers Presidential Decree No. 705, the Forestry Reform
Code of the Philippines. Both laws provide for the lease of public lands (for
agricultural purposes and for forestry purposes, respectively) for periods of
25 years, renewable for an additional 25 years. The provisions of each law
specifically allow for such leases to be entered into with associations
(corporations) of Philippine citizens, which the :~operatives (as well as the
farmers associations) clearly are .
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Both the Bureau of Lands and the Bureau of Forest Development have promulgated
regulations and rules applicable to leasing lands for purposes which include
the development of the type of tree farms we will be assisting. The Bureau of
Lands has actually issued a "Primer" on the leasing of such lands which explains
in considerable detail the steps to be taken in order to lease public land.
Similarly NEA has guidelines relevant to leasing public land and on the assistance
it can provide in this regard.

Further, the President has issued Executive Order 725 as the official Government
policy directive encouraging and facilitating the establishment of tree planta­
tions. This executive order reiterates the provision of an initial twenty-five
year lease and additionally provides for the "automatic" renewal thereof for an
additional period of twenty-five years at the option of the lesSQr (providing
the lessee has complied with terms of the lease).

A sample lease published by the Ministry of Natural Resources is attached.
Other documents, laws and decrees referred to herein are on file in the Office
of the AID/Manila Regional Legal Advisor.
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Republic of the Philippines
Ministry of Natural Resources

Office of the Minister
Diliman, Quezon City

INDUSTRIAL TREE PLANTATION LEASE AGREEMENT NO.-------------
OF

(Name of Lessee)

(Location of Area)

This AGREEMENT, made and entered into by and between:

The MINISTRY OF NATURAL RESOURCES, for and in behalf of the Republic
of the Philippines, hereinafter referred to as the LESSOR, and

---~-~~ ~__. . with residence and postal
address at ---::----".-._-----:,.------------------------hereinafter referred to as the LESSEE:

WITNESSETH, THAT:

WHEREAS, the establishment of industrial tree plantations is encouraged
as Government policy to accelerate the country's reforestation efforts which
shall promote ecological balance and assure an adequate wood supply to meet
local and foreign demand;

WHEREAS, P.D. 70S, P.o. 1559, and other existing laws, rules and regu­
lations provide for incentives to qualified developers and operators of
industrial tree plantations;

WHEREAS, the LESSOR and the LESSEE are desirous of entering into this
Industrial Tree Plantation Agreement;

NOW, THEREFORE, for and in consideration of the foregoing premises,
the LESSOR, as Minister of Natural Resources and by virtue of the Authority
of Presidential Decree No. 70S, as amended by Presidential Decree No. 1559,
otherwise known as the Revised Forestry Code of the Philippines, hereby
leases to the LESSEE hectares of
public forest land covering a period of twenty-five (25) years to expire
on _ ' automatically renewable for another twenty-
five (25) years, which land is located at Sitio/s
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_______ . ---:- -=_' Municipality/ties of __.-;..__
, Province of ,--...,.----,--------- ---;----:::---:--:--:---~...,....-~-~_.

Philippines, the description and boundaries of which are shown in the
attached sketch which forms part of this Lease Agreement.

This Lease Agreement shall be for the planting of trees to supply
the requirement of existing and proposed wood processing, energy plants
and other related industries subject to the following terms and conditions:

1. The LESSEE agree to plant and raise in the area covered
under this Lease Agreement trees for the production of saw
timber, pulpwood, etc., and other crops suitable for energy
generation or for other government sponsored development
projects if found viable •

2. The planting of dipterocarp or primary trees of commercial
value and raising of secondary crops shall be confined within
the perimeter of the parcel of land described herein. The
LESSEE shall conserve and preserve the monuments and other
landmarks indicating corners and outlines along the boundaries
and within the confines of the area covered by this Agreement.

3. The area subject of this Lease Agreement is a public forest
land and does not include areas already declared as A&D
lands or private lands and any such lands shall be excluded
from the boundaries of the ITF leased area.

4. The LESSOR reserves the right to permit~ if public interest
requires the opening of such portions of the area under
lease for logging, mining, and other public rights-of-way,
which shall not be more than meters wide; Provided,
That the person or entity granted the right-of-way shall
pay the LESSEE a reasonable compensation for any damage
to improvements, if any, occasioned by such opening.

5. No rental shall be collected during the first ----years
from the date of issuance of the lease; Provided, That
from the to the year, the annual rental
shall be per hectare; and thereafter, and
until the expiration of the lease, the annual rental
shall be per hectare; Provided Further, That
if the area be declared/certified as long denuded by the
Director of Forest Development, duly approved by the
Minister of Natural Resources, the LESSEE shall be
entitled to exemption from payment of rentals for the
full term of the Lease Agreement.

6. All operation and planting of agricultural crops, forest
crops, in harmonized combination with the raising of
animals, shall follow such rules and regulations that
may be issued by the Bureau of Forest Development;

•
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Provided, That precautionary measures shall be instituted
to minimize surface run-off, soil erosion, and other land
imbalance. Non-compliance with such rules and regulations
shall be sufficient ground for the cancellation of this
Lease Agreement.

7. If the LESSEE does not utilize the area leased herein for
the purpose for which the lease is granted, or fails to
comply with the terms and spirit hereof within one (1)
year after the signing of the Agreement, then this Lease
Agreement may be cancelled by the LESSOR, except for causes
beyond the control of the LESSEE.

8. The LESSEE shall improve and plant at least of the
area herein granted within three (3) years from the execution
of this Agreement; of the area within five (5)
years; . of the area within seven (7) years;
and the balance of the entire area within

--=--:--~--:--:-.

otherwi,e, a more realistic plan shall be submitted, giving
details on budget, cash flow, and timetable of development
within the capabilities of the LESSEE, subject to approval
by the~SSOR; Provided, However, That the LESSEE shall
always I \aintain the area forested, which shall be planted
with trees immediately after they are cut; otherwise the
LESSOR may reduce the area granted, commensurate with the
capability of the LESSEE to improve and make use of the
area, or cancel the lease for cause and forfeit the bond
deposit.

9. As a guaranty for the faithful perform_ance_,!f tile condition.s
of this Agreement, the LESSEE shall furnish or deposit a bond
in the amount of

-:-::----:------::------:--:-=--------:----
(~ ), if cash or other acceptable government
securities, and an additional twenty-five percent (25%) more
than the amount herein provided, if by a surety. The LESSEE
agrees that the said bond shall, upon his failure to fulfill
all and singular the conditions and requirements herein set
forth or made part hereof, be retained and/or forfeited in
favor of the Republic of the Philippines to be applied, as
much as practicable, for the satisfaction of the obligations
assumed hereunder; and the LESSEE further agrees that should
the sureties on the bond delivered herewith or any bond
delivered herewith or any bond delivered thereafter in con­
nection with this Agreement become unsatisfactory to the
LESSOR, the LESSEE shall, within thirty (30) days from receipt
of notice or demand, furnish a new bond with sureties solvent
and satisfactory to the LESSOR.

10. The LESSEE shall do all in his power to prevent and suppress
fires in the area under this Agreement or other areas imme­
diately adjacent thereto, and to place his employees or
workers under the direction of Foresters or other authorized
agents of the Director of Forest Development, whenever required
for the purpose of putting out or preventing forest fires.
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11. The LESSEE shall be responsible for the protection and
conservation of forest growth in the area under lease
and shall cooperate with the Bureau of Forest Develop-
ment in the protection of forest areas immediately adjacent
thereto.

12. The "cutting, gathering, or protection of trees, naturally
growing in the area of lease shall be regulated by the
BFD. For this purpose, all dipterocarp and endangered
tree species inside inadequately-stocked areas shall not
be cut except when so authorized in accordance with BFD
rules and regulations.

13. The LESSEE shall not assign or sub-lease the leased area
or any portion thereof, neither shall the LESSEE encumber
the leased area, in whole or in part, to any lending entity
for the purpose of securing credit financing, without the
prior approval of the LESSOR.

14. Upon expiration of this Agreement or on its termination
when public interest demands, all permanent improvements
on the area shall remain on the plantation, but the LESSEE
shall be entitled to fair compensation for such improve­
ments introduced by the LESSEE on the leased area in an
amount to be determined by a third party appraiser mutually
acceptable to both parties. The compensation for the
standing trees shall be their market value at the expiration
date of the lease, using the following formula, to wit:

v = n V
i::t

= i=l

V. = PiQi1

(1+4) t

Where:

v = Total amount of compensation for standing
trees

v
i

= Value of standing trees for specific timber/
wood products at the expiration date of the
lease

i = Particular type of timber/wood products
expected from the industrial tree plantation
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Number of types of timber/wood products
expected from the industrial tree plantation

•

P = Price of specific timber/wood products,
i based on the standing trees, the expiration

date of the lease

Q.,t = Expected harvest upon maturity of trees
1

t = Years to harvest from expiration date of
the lease

r = Interest rate prevailing at the expiration
date of the lease

The LESSEE shall be entitled to compensation for
permanent infrastructure introduced by the LESSEE, based
on their fair market value as of the expiration date. The
LESSEE may remove the temporary or semi-permanent structures,
unless the LESSOR opts to retain them by paying their fair
market value as of the expiration date. The value of the
improvements shall be finally determined by the appraiser
mutually accepted by both parties.

15. In the event of violation by the LESSEE or his authorized
agents of any provisions of p.o. 705 and P.o. 1559 governing
the protection of the trees in the lease area, or of the
terms and conditions of the lease agreement; and the event
that after due warning by the LESSOR to the LESSEE, the
latter fails within a reasonable time, which time shall not
exceed three (3) months, to stop the violation referred to;
or in the event that the LESSEE or his agents or other
persons operating under this Lease Agreement, commit and
act tending to influence a forest officer, to induce him
directly or indirectly to violate existing rules and/or
regulations, then this Agreement may be cancelled by the
LESSOR without the right of compensation under the imme­
diately preceding paragraph.

16. To insure normal balance of forest cover, the LESSEE shall
submit a development program for the leased area for the
approval of the LESSOR which shall form part of this
contract upon its approval. No revision shall be made on
such program without the mutual consent of both parties.

17. The LESSEE is required to submit on or before the 30th day
of January of each year an annual report ot the LESSOR,
showing, among others, the number of hectares developed
during the year, species, planted, survival rate at the
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end of the year, number and size of nurseries established,
kinds of seedlings raised, and other improvements introduced
during the year. Quarterly progress reports shall be sub­
mitted to the BFD during the tenure of this Agreement.

18. The "LESSEE shall not unnecessarily impede, obstruct or in
any manner prevent the passage of legitimate licensee~,

lessees, permittees and/or other forest users and the
public, by v~rtue of the lease herein granted.

19. After the final ground survey, the boundaries of the area
covered by this Industrial Tree Plantation Lease Agreement
shall not be altered or modified except when public interest
demands.

20. In the process of development, the LESSEE shall strictly
observe and/or implement all ppssible measures for the
protection of watersheds and the environment to the effect
that:

a. No trees in the leased area shall be cut
regardless of species, if found within 20
meters fram edges or rivers or creeks of at
least five (5) meters in width and of public
roads.

Open, denuded, brushlands, or inadequately
stocked areas along stream channels below
five (5) meters in width shall be planted
with trees and may be harvested if included
in the duly approved industrial tree plan­
tation development plan.

b. The LESSEE shall protect and conserve unique,
rare, and endangered trees, plants and wild­
life indentified under existing laws, rules,
and regUlations within the leased area.

J
f
I

c. The LESSEE shall plant five (5) edible fruit
tree species per hectare of the area under
lease, to provide aid and comfort, and food
for wildlife species.

d. There should be at least sixty (60) surviving
seedlings of suitable dipterocarp species per
hectare of the area after three (3) years from
the start of land development.

21. In the event that there are old growth forest, mossy forest
and other prohibited portion within the area subject of
this Lease of Agreement which may be discovered later that
sarne shall be subjected to ground delimitation within sixty
(60) days after discovery.

•
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22. In the event that there shall be found late~ forest occupants
within the area subject of this Lease which were already there
before inspection of the area was made, the LESSEE shall with­
in sixty (60) days upon discovery of such occupants submit
a revised Industrial Tree Plantation (ITP) development plan
to government with the reduced area which plan sh~ll include,
among others, an effective scheme for the management of such
forest occupants consistent with the provision of P.O. 705,
as amended and other policies, rules and regulations related
thereto. If such occupants were proven to have been in the
area before 19 May 1975, the LESSEE shall not disturb the
occupancy until further instruction from the Director of
Forest Development and priority shall be given to those forest
occupants in the matter of implementation.

23. Construction of permanent infrastructures that are not neces­
sary in the development of ind4strial tree plantation such as
houses of concrete and strong materials is not allowed under
this Lease.

24. The LESSEE shall coordinate/link up the development scheme
with the Kilusang Kabuhayan at Kaunlaran (KKK) program of the
New Republic.

Quezori City, Philippines
, 19------- ---

~
i
I
I
I
i

For and in behalf of the
Republic of the Philippines

Minister of Natural Resources

WITNESSES:

RECOMMENDED BY:

(LESSEE)

WITNESSES:

nirector
Bureau of Forest Development
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REPUBLIC OF THE PHILIPPINES
S.S.

QUEZON CITY

In Quezon City, this day of , 19------before me a Notary Public for and in the said City, personally·

Name R.C. NO. Date of Issue Place of Issue

Minister of Natural Resources
(LESSOR)

(LESSEE)

known to me and to me known to be the same persons who executed the
foregoing instrument and who acknowledged to me that the same is his
free act and deed.

This document is an INDUSTRIAL TREE PLANTATION LEASE AGREEMENT NO.
~ ~covering __~__~~parcels of public forest land, consisting
of eight (8) pages and each is signed by the LESSOR and his witnesses
and bears my Notarial Seal.

Witness my hand and official seal, on the date and place first above
written.

NOTARY PUBLIC

Doc. No.
Page No.
Book No.
Series of 19----
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TREE FARMERS ASSOCIATIONS

Tree Farmers Associations are an integral part of. the electric coopera­
tives responsible for meeting the fuel requirements of a coop's Wvod­
fired power plant. Membership is voluntary; the group is small; the
organization. and management are simple and the purpose singular.

I. Organization

Preparatory Activities

Pre-organizational activities such as a site survey, soil analysis and
the approval of the 25-50 year lease of the tree farm site are coordinated
by the electric cooperatives established by the National Electrification
Administration (NEA) in cooperation with officials from the local govern­
ment, the Bureau of Forest Development, the Bureau of Lands and the Bureau
of Soils.

After these arrangements are firmed up, the electric cooperative officials
embark on an information drive and discuss the project with prospective
beneficiaries covering project concepts, mechanics, by-laws, articles of
incorporation, membership, criteria for selection of officers of the asso­
ciation, loan and repayment systems and obligations and other topics. Given
this guidance, potential beneficiary leaders emerge and they, in turn, vo­
luntarily initiate the formation of tree farmers associations.

Prospective beneficiaries are Filipino citizens who are residents or pros­
pective residents of the community within and surrounding a project site.
Association members are usually heads of families. They must indicate an
ability and willingness to perform manual labor •. Applicants with no stable
means of livelihood are given preference. Being from the same community
and social level, the applicants generally know each other.

Other interested applicants for association membership are asked to file
application forms with the electric cooperative in case a tree farm is
later expanded and additional members are required.

Organizing Proces~

The electric cooperative screens the applicants~ and those who are quali­
fied merge into groups of usually ten (10) members. Each group forms a
separate and distinct farmers association, and is assigned more or less
a lOa-hectare module.

The members of the prospective association elect their officers who then
constitute a board of directors. These officers are oriented and trained
by the electric cooperative regarding their roles and responsibilities in
relation to the association and the electric cooperative.

y For the Wood-fired Power Plant Subproject, an estimated 20 farmers
associations were organized and other are in the process of organization
as of February 1982.
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The officers discuss, draft and move to adopt by-laws and articles of
incorporation which are ratified by the association members. The process,
though s~mple enough, takes time. The free exchange of ideas among officers
and members is encouraged to promote clear understanding by the members of
their responsibilities as well as privileges.

Registration

The prospective farmers association registers and files with the NEA its
articles of incorporation, by-laws, a resolution approving the articles
of incorporation and by-laws, a resolution requesting the electric coopera­
tive to grant a loan financing the establishment of a tree plantation for
the dendro-thermal project, and a resolution authorizing the president of
the association to sign loan documents and other agreements in behalf of
the association. The three resolutions must be agreed to by the members of
the association.~ The NEA then issues a Certificate of Registration
signed by the NEA Administrator.

II. Management

foncept

Tree farmers' associations are formed and organized by electric cooperatives
to establish IOO-hectare modules as the source of fuelwood to the wood-fired
power plants. The associations operate as legally incorporated business
enterprises engaged in tree farms for profit.

Association membership is usually limited to ten members to allow each
member to earn as much as P5,790 per annum during the tree farm development
phase, or about 25% higher than the average rural family income of P4,370
per annum; and considerably higher than the PI,OOO average income of the
upland unemployed and underemployed who comprise the group earn ,at present.

The NEA extends loans to the electric cooperatives, which are in turn re­
lent to the associations as tree production loans.

The fuelwood produced by the associations will be purchased exclusively by
the power plant of the electric cooperative at competitive market areas.

Training

The NEA, together with the electric cooperatives, offers training courses
for farmers association leaders and members. These include short courses
or seminars on (1) project orientation, (2) plantation establishment,
(3) basic business practices such as simple accounting, and (4) how to
conduct meetings and business.

Project-related special training courses are likewise designed and offered
to the association to ensure effective and efficient administration and
operation of the tree farms. Tree farm management training precedes the
establishment of the associations. Moreover, retraining is provided as
necessary to improve productivity.

,.

~ Experience to date indicates once organized, the member freely agreed to
the resolutions.
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Operations

The farmets association establishes the tree farm using guidelines set
by the NEA, the realities of the site and their own experience often based
on years of working on or near the site area. The NEA also provides
guidelines on seed procurement, loan fund availment, adaptation and cultural
practices for fruit-bearing and timber trees, accounting procedures, report­
ing systems, sample articles of incorporation, by-laws and association
board resolutions pertaining to legal commitments, i.e., loan documents and
other agreements of the association. These guidelines serve as operating
aids for the farmers association in developing and managing their farm and
group.

While NEA sets the tree plantation guidelines, the association members de­
fine the specific module management practices, i.e., individual tasks and
assignments such as who does supervision, security patrolling, clearing,
planting, weeding and harvesting. The members impose their own system of
checks and balances to ensure that all members perform their respective
functions.

Each module is developed following a four-year cycle. A quarter of the
area is developed each year until the full 100 hectares is developed on
the fourth year.

The farmers associations are supported by the electric cooperative through
a staff complement composed of a dendro coordinator, in charge of overall
supervision, an agriculturist, a forester, an agricultural aide, and an
agro-forestry supervisor to handle tree farm development, an organization
development specialist, and administrative support personnel. In addition,
technical support is made available from NEA, another government agencies or
consultants through NEA, as needed.

Evaluation

Twice a year, evaluation of the institutional development of farmers asso­
ciations is conducted by NEA and/or the electric cooperatives. This serves
to assess the performance of officers of the association and of the asso­
ciation as a whole.

A set of recommendations is then formulated and acted upon by concerned
parties to improve their performance if necessary.

Benefits

On top of assistance in the form of training, organizational development,
credit and marketing, the project provides several benefits to association
members in the form of additional livelihood opportunities. The associations
are encouraged to engage in intercropping, i.e., cash crops such as rice,
sweet potato and corn for the short term, and timber and fruit trees for the
long term on the tree farm site to augment the members' incomes. The program
clearly provides employment to both the unemployed and the underemployed.
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RURAL ENERGY/REFORESTATION TECHNICAL ASSISTANCE PROJECT
(Summary)

Project Objectives

The $3.0 million Rural Energy Technical Assistance Package will provide the
RjEA and FSDC energy-reforestation programs with technical assistance and re­
search support. This support will enable the implementing agencies to modify
and improve the implementation of these programs.

The project's overall objective is to accelerate the process of refining avail­
able knowledge and techniques in the production and use of wood biomass energy
to achieve reliability in wood production, cost reductions and improvements in
conversion processes and end-uses. In addition to direct support, the project's
consultants will assist in upgrading the technical capability of the imple­
menting agencies' expanding staffs.

This package is being implemented in close coordination with other national
government agencies who are engaged in parallel efforts to develop energy tree
farms, such as the Bureau of Forest Development, Ministry of Natural Resources.

Project Components/Description

The technical assistance package addresses several major areas supportive of
and critical to wood-based projects. The project elements are:

Detailed

1. Species Selection and Seed/Seedlings Development

Tree farm development to date has been primarily sensitive to available mate­
rials. Fuelwood tree farm development has started on over 60 sites throughout
the Philippines and additional locations will be chosen as NEA and FSDC expand
their biomass-based energy programs. The objective of this effort is to expand
species availability and to define the best species for prospective sites. Cur­
rently, fuelwood tree farm development has been restricted almost exclusively to
ipil-iPil (Leucaena leucocephala), a fast-growing tree for which seeds are
readily available.

There are pronounced differences in soil, slope and climatic conditions between
and even within existing and future sites. Biomass production is enhanced when
the right species is selected for the right site. Choosing what to plant is
often complicated when developers are confronted with a need for species diver­
sity.

Philippine plant propagation methods for producing tree seedling have focused on
production of fruit orchard and reforestation (for timber) species. NEA/FSDC
seed/seedling development programs can benefit from existing state-of-the-art
accomplishments.

At the same time, it is recognized that nursery management linked ~o devel­
opment of fuelwood tree farms, or backyard fuelwood lots for small-scale
upland farmers has not been given much emphasis. Neither have the poten­
tials of many promising, fast-growing fuelwood trees been exploited, or even
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examined beyond the laboratory stage. It is to start to rectify this situation
that this activity is planned.

To broaden the base of planting options; exploit the advantage of matching
appropriate species to site, and help build diversity and stability into fuel­
wood tree farm projects, the contractor will develop and begin implementation
of a seedling development program designed to:

a. Review known high yielding varieties and select 4 to 8 which appear
promising for the Philippines.

b. Procure seeds and other planting materials for promising species appro­
priate for the several agro-climatic conditions found in Philippine
fuelwood tree farm sites.

c. COnduct provenance and varietal trials under actual field conditions.

d. Establish propagation programs for the most promising species/varieties.

e. Organize and operate seed/seedling farms to multiply large quantities
of planting materials from superior clones of proven species/varieties
to produce usable quantities of seed/seedlings as rapidly as feasible.

f. Document results of the above-described activities and produce manuals
that will help guide field-level implementors.

The contractor will be engaged to implement the activities described at two or
three sites in different regions. This dispersal of research and provenance
testing is designed to facilitate linking seed/seedling development to rapid
application on fuelwood tree farms, woodlots and orchards throughout the coun­
try. Concurrently, this will expedite information feedback from the field to
research centers and then to propagation/multiplication nurseries.

An important benefit will be development of an assured supply of planting
materials in the quantity acquired to help make a large scale biomass~based

energy program practical at the operational level. The contractor will manage
this program for a 24 to 30 month time period.

2. Analysis of Yield Response

It is well known that trees give quite different yields under different situa­
tions. Soil type, cultivation regimes, time of planting and other factors all
influence yield to some extent. However, as of yet, there is not a good under­
standing of how yields relate to these factors on fuelwood tree farms.

There are now at least 8,299 hectares of ipil-ipil plantings for fuelwood in
over 60 different locations in a wide range of Philippine climatic zones. For
these species, it is thus feasible to obtain extensive empirical data on growth
under a wide variety of conditions.

The purpose of this proposed activity is to develop and provide a systematic
documentation of yield response, while concurrently refining methodology and
training personnel to continue these stUdies, post-·project. The contractor
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will coordinate the collection of data on yield in sample areas to be collected
over an 18-20 month period, beginning as soon as possible in 1982.

Further data will be collected on factors which are believed to be causally
related to yield. These data will include but not be limited to the following:

a. Soil characteristics to include acidity, mineral content, friability,
depth, organic matter, etc.

b. Plant Spacing
c. Variety and seed source
d. Planting date relative to rainfall
e. Amount of rainfall
f. Fertilization
g. Weeding regimes
h. Slope of land
i. Intercropping

Data will be collected and the contractor will prepare interim analyses relating
yield to the other data or items and report on findings in December 1982, June
1983, and December 1983. A final report at the end of the project will also
be provided.

The analyses may involve the use of graphical displays, multiple regression,
factor analysis and other appropriate statistical techniques to show what, if
any, relationships exist between yield and the vari'ables cited above. All
data will be published as well as the statistical materials. The statistical
analyses will have to be done on a computer of adequate capacity.

It is expected that the primary investigator will be a forestry or crop data
analyst. A researcher with forestry/agricultural experience will provide con­
sulting advice.

3. Transport System Review

Fuelwood tree farm development should be planned from the start with proper
consideration given to forest engineering and materials handling concerns that
will arise when harvests begin.

A major factor in the planning is what delivery system or combination of sys­
temswill be most appropriate to minimize wood handling and transpott require­
ments.

For the NEA project, harvesting trees for fuel will mean moving large numbers
of relatively small logs rapidly from field to plant. Depending on the terrain,
a number of different transport systems may be considered. In relatively flat
terrain where a road network could be constructed at a reasonable cost, truck­
ing of whole stems and/or woodchips in combination with carabao skidding may be
the most economical means of transport. However, in steep terrain, it is likely
that some cableway system in connection with carabao skidding and/or portable
cable yarders may require less energy, do less environmental damage and be an
economically viable alternative to a road network. (While tree farm size and
terrain may differ in the gasifier and charcoal programs, the lessons learned
in the above studies and practices will still be directly applicable to these
programs. This is particularly so in the expansion of the charcoal program.)
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The contractor will study three typical sites picked to represent the range of
differences in topographical variables existing at different sites, country-­
wide. The t~ansport team will examine alternative transport and handling sys-
tems, and devise a conceptual level design and operational plan for each
specified site to provide the lowest cost system. Alternatives to the least
cost proposal will be briefly reported on with costs specified.

4. Analysis of Cogeneration

A steam-thermal power plant, particularly the low pressure systems envisioned,
converts only a small part of the heat energy available to electricity. Large
quantities of "waste" heat are thus available for other possible applications.
Essentially free, heat is available for agro-processing purposes such as grain
drying, wood shaping and drying and perhaps ice making and canning.

The contractor will make a study of excess heat availability for the various
power plant types involved in the program. Based on brief marketing surveys,
prefeasibi1ity level studies will be provided for 3 to 4 possible cogeneration
schemes.

5. Advanced Charcoal Production/High Energy Capture Technology

Traditional kilns offer a simple and relatively efficient method for charcoal
making which is excellent for meeting most charcoal requirements in rural areas.
More advanced techniques exist, however, which allow for greater volume pro­
duction of charcoal and also make it possible to capture close to 85\ of a
feedstock's energy potential, including gas and oil, rather than the 50\ which
is captured through traditional charcoal production.

The contractor will provide a feasibility study of the application of more
sophisticated charcoal production with an objective of maximum net energy cap­
ture. Preferred size range would be a capacity of 75-100 tons of feedstock
per day. At least three U.S.-made systems with the desired characteristics
are said to exist. These and any other relevant systems will be reviewed and
one or more selected for a feasibility examination. It will be assumed that
the compounds captured as a by-product of charcoal making will either be burned
to generate electricity at site or processed for sale to other markets.

6. Gasifier Technology Development

The Philippines is moving rapidly in the field of biomass gasifier technology,
especially for vehicular applications. At the same time, other nations have
pursued their independent programs for several years. It is believed that
Philippine gasifier development can be accelerated and strengthened by assuring
access to the works of other leaders.

The contractor will review that experience and provide for an adaptation of
relevant technology to Philippine conditions. It is proposed that the follow­
ing activities be undertaken:

a. possible gasifier applications in the' Philippines will be reviewed.

b. Prefeasibi1ity studies will be made on at least 3 to 4 common
Philippine uses for which gasifiers appear most promising, but are
not being tested in current projects.
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c. Provision and testing of two small capacity, as simplified as feasible,
gasifiers for application to ricemills or small electric generators.

A Review of Potential Future Uses of Wood Biomass Derived Energy

As noted earlier, biomass energy technology has remained relatively stagnant
for the last thirty years. The applications suggested above use off-the-shelf
technology which in large measure is unsophisticated. As fossil fuel becomes
more costly and scarce, it seems highly likely that biomass will be an increas­
ingly valuable energy source. It would be extremely useful to have a survey of
probable important technological developments which may be expected to mature
5 to 10 years hence. Such information will help in formulating a program
strategy for the adoption of more efficient technology.

The contractor will provide for a survey of probable medium-term developments.
Such areas as follows will be examined among others:

a. high technology and wood thermal plants

b. gasification as a technique for efficient use of wood plantation
products for generalized energy purposes

c. wood alcohol production

d. wood as chemical feedstock

e. wood pyrolysis as a means to capture maximum energy and to create
more flexible fuels, such as wood oil and wood gas

8. Library and Information Development

It is important to have acceSs to and to disseminate the most current technical
information. The contractor will procure a modest library, about 500 reports
and books, as representative of current biomass technology; and assist in
improving current information systems.
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FUEL AND EQUIPMENT

The GOP's wo~d-fired power plant program is a coordinated effort to restore
denuded lands to a productive state through tree planting, using the trees to
generate electric power, reducing the outflow of foreign exchange and generating
jobs for the rural poor in the process.

This appendix describes the fuel (properties and yields) and the equipment (fuel
requirements, type, costs and suppliers) used in this subproject. AID's parti­
cipation in this subproject will include: (1) funding the offshore procurement
of power plant equipment as indicated in the equipment costs list, and (2) con­
tracting with an A&E firm to assist and advise NEA and coops to analyze and develop
plant specifications, write and issue an IFB, and assist NEA and AID in reviewing
bid documents and selecting suppliers of power plants and other hardware.

A. The Fuel

The fuel supply will consist primarily of Leucaena leucocephala which has been
used for fuelwood and charcoal production in the Philippines for centuries. The
trees are grown on tree farms adjacent to the power plants. Following are certain
factors of this fast-growing tree that are germain to the operation of wood-fired
power plants: namely its properties and yields.

!!o,?d Properties

Leucaena has an uncommonly high density and calorific value for a fast-growing
tree. The fiber dimensions are typically those of a hard wood but it is considered
to be a medium hard wood. The wood is thin barked (on a dry weight basis, less
than 8% is bark). The specific gravity varies between 0.54 to 0.70 for the
Salvador and Hawaiian varieties respectively. Hawaiian type Leucaena strains
because of their higher density make better firewood. In general, the wood is
high in holocellulose (cellulose and hemicellulose) and low in silica, ash,
lignin, and alcohol-benzene solubles.

In this project, the heating value is of particular importance. In general, it
depends upon the species, the part of the tree (core, bark, etc.) and the moisture
content. The upper limit of the heating value for bone dry wood is in the range
of 7740 to 8600 Btu/lb. The rangsof heating values (oven dry) for two species
of L.eucaena have been reported as follows:

1. Hawaiian type
2. Salvador type

8,300 to 8,400 Btu/lb
7,500 to 8,300 Btu/lb

The following mathematical relationship has been proposed for calculating the
heating value of wood as a function of the concentration of cellulose, hemi­
cellulose and lignin:

HHV = (C) (7527) + (I-C) (11,479)

where HHV is the higher heating value (dry weight, ash-free basis) in Btu/lb and
C is the fraction of cellulose and hemicellulose (holo-cellulose) in the wood.
Some data reported for leucaena ranging in age from 1.5 to 6.0 years indicate
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that the percentage of holocellulose and lignin is on the order of 72% and 23%
respectively having an ash content of about 1 to 2%.

The effect of moisture content on the heating value can be determined from the
following relationship:

NHV = HHV 0.0114 (HHV) (M)

where NHV is the net heating value (Btu/lb) and M is the percent of moisture
content.

The HHV's for various moisture contents based on a HHV of 8,300 Btu/lb are presented
in Table 1. Heating values of 4,515 and 5,000 Btu/lb were used to determine the
fuel requirements for the power plant.

As a means of comparison, for readers more familiar with u.s. non-petroleum based
fuels, the heating values and ash contents for various types of solid fuels and
wastes are summarized in Table 2.

Table 1. Net Heating Value as a Function of Moisture Content
(HHV = 8,300 Btu/lb)

Moisture
Content (%)

10
30
40
50

HHV
(Btu/lb)

7354
5461
4515
3569
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Table 2. Heating Values and Ash Contents of Selected Solid Fuels*

Materials

Soft wood

Douglas Fir
Redwood

Hard wood

Hickory
Poplar

Coal

Utah
Wyoming
Pittsburgh

Bagasse

Heating Value
(Btu/lb)

9050
9040

8670
8920

14170
14410
13097

9140

Ash
(%)

0.8
0.2

0.7
0.65

4.1
13.8

7.6

11.3

Sawdust 5547
3569

(30% moisture content)
(50% moisture content)

*These fuels were selected to provide reference points to readers who
are not familiar with Leucaena.

Yields

A four-year Leucaena growing cycle is envisioned. The trees will be harvested
when they are in the range of 9 to 13 em. in diameter and about 6 to 8 meters
high. The plan is to cut the trees and leave them in the field for three to
four days with the leaves or tops in place for the purpose of enhancing drying.
Later the tops will be removed, and the trunks cut into sections approximately
two meters long or shorter lengths for transport to the plant for additional
drying and firing.

Leucaena yields are expected to be 25 MT/ha/yr or 100 MT/ha at each harvest cycle
(every 4 years). This figure is based upon growth measurement studies conducted
at various sites in the Philippines and Hawaii, and conservative predictions of
future' average production at the sites identified for this subproject. An average
specific gravity of 0.60 is used to express growth in terms of tonnage.
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Cubic Meters/ha/yr MT/ha/yrY

34.5 20.7
58.1 34.8

..
36.3 21.8
51.8 31.08

65.7 39.4
56.1 33.6

81.6 48.9

Site Basis

f'\:~l Actual measurements
Ccwlubang Actual measurements
h.it.ao (MCC) Actual measurements
Naawaan (MCC) Actual measurements
Waimanalo

(Hawaii) Actual measurements
Kauai (Hawaii) Actual measurements
Molokai

(Hawaii) Actual measurements

Site

Consultant's Predictions I
Consultant's Predictions II
Consultant's Predictions III

43
42
70

25.8
25
42

1I See Appendix L for growth measurement study and MADECOR report of
predicted yields.

Y At average specific gravity of 0.60.
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Table 4
Growth and Yield of Ipil-Ipil for Fuelwoo~

Excellent
Poor Sites Fair Sites Good Sites Sites

7 10 13 16
(acidic (slightly (near (neutral soils)
soils) acidic) neutral)

50% 30% 15% 5%

69.8 125.9 227.0

Particulars

1. Average site index (m)

2. Approx. distribution

3. Yield after 4 yrs
(cu. m./ha)
(minimum input, large
materials)

4. Yield after 4 yrs
(cu. m./ha)
(minimum input, includ­
ing small materials)

5. Yield in ton/ha
(at 0.60 specific gravity)

6. Yield after 4 yrs
(ton/ha)
(at prescribed cultural
mgt. )

7. Growth per year
(ton/ha/yr)

Notes:

76.8

46.1

101.4

(120%
increase)

25.3

138.5

83.1

157.9

(90%
increase)

39.5

249.7

149.8

209.7

(40%
increase)

52.4-

1. Site index in meters refers to the total height that dominant and co-dominant
trees are capable of attaining in 5 years.

2. Approximate distribution of sites among grassland areas and other potential
plantation areas; ideal~pil-ipil site would be neutral'soils, 500 m. elevation
or lower, adequate rainfall and fertility.

3. Estimates based on yield table from plot data collected allover the country;
plots at no or minimum inputs and only large materials utilized (over 5 em.
in diameter).

4. Yield including small usable materials (about 10% of item (3».

5. Yield in ton/ha. if specific gravity is 0.60.

6. Yield attainment if plantation is properly cared for, i.e., liming to correct
acidity, cultivation, fertilizer application, regular weeding and crop pro­
tection. Estimated response (conservative) provided in parenthesis.

7. Item 6 divided by 4 years. Growth, refers to the increase in tree dimensions
or to the increase in stand measures over a period of time.

!I Aspects of this table are discussed in Appendix L of this Annex.
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Fuel Requirements

The following is a sensitivity analysis of fuel requirements using a range of
34\ and 40' moisture content (M.C.). The assumptions used are a 5 MW plant
operating at 3d, overall plant efficiency and 100 MT/ha/harvest: !I

(a) 34~ moisture content = 5,000 Btu/lb
5 MW = 17 x 106 Btu/hr
at jo, overall efficiency, an input of 57 x 106 Btu/hr
is rSquired to obtain a 5 MW output.

If the heating value of wood is 5,000 Btu/lb, then the
feed rate is:

57 x 106 Btu/hr
-~-~:':":-~

5,OOO'Btu/lb

- .
= 11,400lb/hr = 5.7 tons/hr (5.2 MT/hr)

, .
'J

(b) 40';,moisture content = 4,515 Btu/lb
5 MW = 17 x 106 Btu/hr
at 30~ overall efficiency, an input of 57 x 106 Btu/hr is
required to obtain a 5 MW output.

If:the-hea.t!ng value of wood is 4,515 Btu/lb, then· the f~
rate is:

57 x 106 Btu/hr
4, 515 Btu/lb = 12,600 lb/hr = 6.~ tons/hr (5.7 MT/hr)

!I A moisture content of 50% (3,570 Btu/lb) is assumed for the harvested wood
in the field 7-10 days after cutting. This equates to 40,296 M'l' per year
from approximately 400 ha. Tree farm requirements range from 1,600 ha.
without cogeneration to 2,000 ha. with cogeneration.

/.

\ '
'. i

,~!
-,;:,-~

~\
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Assuming 5,52o!1 operating hours/yr, and an average yield of 100 MT/ha/harvest~
on plantations harvested once every four years, fuel requirements for a 5 MW
ouput and the land areas needed to provide these requirements may be estimated as
follows:

Variables
Wood at 34% M.C. Wood at 40% M.C.
or 5,000 Btu/lb or 4,515 Btu/lb

MTI hour
l'IT / day
MT/ year

5.2
78.64
28,704

5.7
86.20
31,464

If the plant is designed for cogeneration with a 5 MW electrical output and 25%
steam extraction, then enough fuel has to be provided for about 6.25 MW. Fuel
requirements would therefore increase by approximately 25% and may be estimated
as-follows:

Variables
Wood at 34% M.C. Wood at 40% M.C.
or 5,000 Btu/lb or 4,515 Btu/lb

MT!hoU2:
MT/day
MT/year

B. The Plant Equipment

6.5
98.30
35,880

7.1
107.38

39,192

The basic equipment will be for wood processing (locally manufactured and purchased)
and the major power plant components (offshore procurement financed by AID).

Fuel Processing

Much discussion has taken place between the NEA, AID and local and foreign
engineers and boiler specialists concerning the form in which fuelwood will be
used in this project; woodchips or roundwood. A strong consensus was reached
favoring roundwood, for the following reasons: the Leucaena virtually has no
bark; will be harvested at 9 to 13 ems. in diameter; has essentially no branches;
and using roundwood is a known and practiced skill in the Philippines. Whereas
the chipping equipment, especially if provided with dryers, can increase costs by
15-30%; and increases operating complexity and energy consumption as well as
equipment maintenance.

II Based on NEA experience, thermal plants will operate at approximately 63%
of capacity. This schedule provides sufficient downtime for regUlar maintenance
to be performed; 365 days/yr x 24 hrs/day x 63% = 5,520 operating hours.

~ Growth rate of 25 MT/ha/yr x harvest rotations every 4 yrs = 100 MT/ha/harvest.
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The fuel processing consists of metering and a preparation stage. The metering
is designed to keep the plant operating at the rated capacity. In fuel prepara­
tion, the wood will generally be stored on the site in about one to two meter
lengths and a diaDieter of 9 to 13 em. On' the other hand it ia possible Ulat
enti~etree rengtnsmay be stored, in which case a gang saw will be used to pre­
pare' appropriate length material (approximately 30 to 45 em. long). Some split­
ting or hogging may be needed depending upon the type of boiler used or extent of
drying desired. These practices are currently being used in the vicinity of one
of the proposed iSltesby the sugar centrals. Funds have been "included fOr fuel­
wood processing in th~ overall cost estimate in Table 5, No.9.

Power Plant Equipment

A schematic diagramo.f the power plant is shown in Figure 1. The plant consists
of the following steps: fuelwood is combus ted. in a waterwall boiler, the flue gas
is passed into a multicyclone and then to a stack for dispersion into the atmOs­
phere, electricity is generated with a steam turbine-generator set. At times in
which cogeneration is used, about 18,000 lb/hr of steam would be extracted from the
turbine at about ISO psig. The following is a discussion of the major pieces of
equipment:

1. Waterwall Boiler

A number of systems are used for wood firing. In general, the pecularities lie
in the combustion equipment. Solid fuels, which typically require a greater
amount. ofCOlllbust.ion air than liquid or gaseous fuels, produce correspondingly
larger amounts of flue gases. Consequently, larger boiler volumes are needed and
provisions must be made for ash removal. The waterwall boiler consists of a
furnace (combustion equipment) and an integral boiler with forced draft for
supplying comb~tion air. A few systems that are appropriate for firing roundwood
are discussed below.

Pile burning is perhaps the oldest method for combusting wood. 1'he pile may stand
on a grate or simply on a brick floor. pile firing in a furnace provides stable
and high combustion capacity with control being provided through the regulation of
the combustion air. Essentially, the method is simple, reliable and inexpensive.
with easily prepared controls such as proper feeding rates and loading systems,
continuous fuel to maintain proper combustion temperat~es will be available, and
a~h and carbon carry-over from overload will be avoided.

The grate system used in pile burning is either a simple fixed flat grate or a
cone grate configuration which is better suited for fuels with higher moisture
contents. other mechanical flat grate configurations are dump" vibrating, re-

. ciprocating and travelling grates. It is recommended that grate systems that
involve any type of motion not be used in this project. This is because the
level of sophistication and hence operating and maintenance expense should be
minimized. Furthermore, because wood has a relatively low ash content, moving
grates are not necessary for ash removal.

Combustion air may be supplied to the boiler by forced or induced draft. The
difference is in 'the location of the fan. If the fan is placed aheaq of the
furnace I the air stream is under positive pressure and the system is called in­
duced draft. Combustion air is generally supplied through perforations in the
grate. The combustion air cools the grate and protects it from potentially
4amaging high temperatures. OVerfire and excess air, supplied to ensure adequate
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turbulence and intimate fuel-air contact is introduced through the sidewalls of
the boiler.

2. Turbine~ystem

Typically, either back-pressure or condensing steam turbines are used. Aback
pressure turbine usually operates in the 1 MW to 100 MW range. However, in the
case presented herein, an extraction-condensing steam turbine may be more appro­
priate because steam can be removed from the turbine at the pressure required by
the process, and any excess steam produced is expanded and exhausted to a condenser.
The turbine increases flexibility by allowing full utilization of boiler capacity
for generation of power.

A 1 MW condensing steam turbine plant requires about 0.1 m3/sec of cooling water.
In a 5 MW case about 1800 m3/hr of cooling water are needed. Some water treat­
ment may be required. For example, depending upon local conditions, suspended
particulates may have to be removed from the raw water. Chemical treatment may be
required for any make_up water or feedwater.

3. Multicyclone Collector

Since the sulfur content of wood is low, the only air pollution control equipment
needed in the combustion of wood is for the reduction of total suspended parti­
culates. A number of control devices are currently in use. cyclone separators
are the most popular control equipment because they are the least expensive, the
easiest to maintain, and can be reasonably efficient in collecting particulates.
Multicyclones operate by forcing flue gases to pass through a helical pathway.
Depending on the size of the particulates, the rate of gas flow and the length
and diameter of the cyclone, particulates will separate from the gas stream as
they hit the walls of the cyclone and fall to the bottom where they are collected.
The collection efficiency of multicyclone systems varies considerably with parti­
cle size. Typical cyclone efficiency ranges from collecting particles greater
than 40 microns in diameter with 99% efficiency, to collecting particles of
7 microns at 53% efficiency.

4. Other Equipment

In addition to the items described above, the plant will also include a~iliary

equipment in terms of pumps, fans, and compressors. Instrumentation for control­
ling such items as combustion temperatures, water levels, steam pressure and
temperature, turbine-generator speed and voltage, and other similar parameters
are included as standard attachments to the major equipment.

Equipment Costs

The breakdown of costs, including a 10% escalation factor, for the power plant
(i.e., the steam and electricity generation systems) are shown in Table 5. The
installed cost of the plant is $3,016,000.

Site-specific cost items excluded from the
treatment and boiler feedwater treatment.
clear water it is felt these costs will be
and can be taken from built-in contingency

estimate are costs for make-up water
Because each of the sites has available
non-existent or negligible at most,
funds.

.



Table 5. Installed Cost of a 5 MW Wood-Fired Power Plant

Item Equipment, $ Freight, #! Erection, $~ Total, $

l. Boiler and Controls51 950,000 70,000 44,000 1,064,000

2. steam Turbine/G~nerato~ 1,200,000 50,000 20,000 1,270,000

3. Electrical Switchgear 50,000 2,000 6,000 58,000

4. Condensor and Cooling Water Pump 120,000 12,000 1,000 133,000

5. Boiler Feedwater Treatment 50,000 6,000 5,000 61,000

6. Spare Parts and Auxiliary Equipment 56,000 - - __56,000

Subtotals 2,426,000 140,000 76,000 2,642,000

Contingencies 100,000

Price Escalation 274,000

Totals 2,426,00o!! 140,000 76,000 3,016,000

~ To Philippines.
b/ Includes vendor supervis10n.
- 0
c/ 70,000 Ib/hr of steam at 650 psig/750 F.
~ 5 MW electricity and 18,000 Ib/hr of 150 psig/530

o
F steam.

y

>6

An estimated $125,000 is also being provided under this program to provide procurement advisory services
to assist and advise NEA and the coops in purchasing the power plants. Services include analyzing and
developing plant specifications, writing and issuing an IFB, and assisting NEA and AID in reviewing bid
documents and selecting suppliers of power plants and other hardware.
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Equipment Availability

The availability of equipment is dependent on equipment type and vendor. Most of
the low cost items can be obtained within two or three months while the relatively
more expensive equipment (such as the boiler and turbine/generator) require a lead
time of 12 to 18 months.

Project Scheduling

The estimated schedule of project implementation subsequent to the development of
detailed engineering specifications is as follows:

•

Task

Manufacturers' Design Work
Purchase of Equipment
Shipment of Equipment
Site Development
Equipment Installation
Shake-down

~nths,

2
14

2
15

4
2

A project schedule broken down by task is shown in Figure 2.

Equipment Suppliers

A list of suppliers of power plant equipment appears below. The suppliers listed
were those who provided actual cost information. Note: Other suppliers in each
category were also contacted, but were reluctant to supply cost information with­
out detailed formal quotation procedures.
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a Wood-Fired Power Production Facility

t:~
o (!)
HI ::s

0­.........
U1 )(

tlj



BOILERS

E. Keller Company
238 West Str.eet
Williamsport, PA 17701

(717) 326-3361

Erie City Boiler
1632 Union Street
San Francisco, CA 94123
(415) 771-3494

Foster Wheeler
10 S. Orange Avenue
livingston, N.J.
(20T) 533-1100

International Boiler Works
250 Birch Street
E. Straudsburg, PA 18301
(717) 421-5100

We11ons Inc.
P.O. Bo>: 381
Sherwood, Oregon 97140
(503) 625-6131

CONVEYOR BELTS

Conveyor Systems Inc.
6451 Main St.
Morton Grove, IL 60053
(312) 588-0200

FMC Corporation
Material Handling Systems Div.
Box 202
Colmer, PA 18915
(212) 822-0581

Mayfran International Div.
Fisher Industries
Box 43038
Cleveland, Ohio 44143
(216) 461-4100
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TURBINE/GENERATORS

Turbo-Dyne Corporation
Coats Street
Wellsville, New York 14895
(716) 593-1234

The Trane Company
19782 MacArthur Blvd., Suite 220
Irvine, CA 92715
(714) 833-7816

Terry Turbines
Lamberton Road
Windsor, CT 06095
(203) 688-6211

Coppus Turbine Generator
344 Park Avenue
Worcester, MA 01610
(617) 756-8391

CONDENSERS

Ecolai re Condenser
4340 Redwood Highway, Suite 226
San Rafael, CA 94903
(415) 472-6360



CONVEYOR BELTS

Radar Company Inc.
6005 N E 82
P.o. Box 20128
Portland, OR 97220

(503) 255-5330

Rexnord Inc.
Material Handling Division
Lebanon Road
Danville, KY 40422

(606) 236-9400

Stearns-Rober Mfg. Inc.
P.O. Box 5888
Denver, CO 80217
(303) 758- 1122

EIMCO PMD Division
Envirotech Corporation
669 W. Second South St.
Salt Lake City, UT 84110

(801) 526-2123

Koppers Co. Inc.
Mineral Processing Systems,Div.
P.O. Box 312
York, PA 17405

(717) 843-8671

M-E-C Company
Box 330
1402 vL Ma; n
Neodesha, Kansas 66757

(316) 325-2673
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or locally manufactured

DRYERS

Bethlehem Corporation
The Process Equipment Group
25 and Lenox Streets
Easton, PA 18042
(215) 258-7111

The Heil Co.
3000 WMontana St.
Milwaukee, WI 53201

(414) 647-3333

Louisville Drying Machinery
232 E. Main St.
Lou;sville, KY 40202

(502) 583-7646
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ECONOMIC TABLES

Table 1

Power Plant Raw Fuelwood Energy Cost at Loading
(100 Hectare Module)

Local
(Peso)

Dollar Equivalent
('8 =US$ 1)

A. Annual Direct Costs

unskilled labor
Silvicultural inputs

72,900
15,000

9,112
1,875

Total annual direct costs 87,900 10,987

B. Indi~ect Costs Annualized Cost Capital
recovery factor @ 20%

Initial investment costs
Tools (4 yrs. life)
Roads (10 yrs. life)
Architecture & Engineering
Administrative (4 yrs.)

18,150
48 i OOO

(2 yrs.}' 4,200
33,000

905
1,431

125
1,593

Total indirect costs
Total annual indirect cost~

103,950
4,054

C. Farmi7' s Margin
Land-
Total effective c~7ts (a + b + c)
Costs/million BT~

5,271

20,312
$0.74

hectare
the

Wood
BTU

Annualized at 20% interest rate.
As discussed in main body of text this is essentially zero.
Harvesting will be managed on a 4-year rotation cycle with one
producing about 100 MT of wood per harvest. Only one fourth of
module or 25 hectares will be planted and harvested each year.
is assumed at 34% moisture content, 5000 Btu 1 MT = 11 million

lb.
the boiler. Effective cost/million Btu =after drying and when entering

$20,312
-.",.---:--,.-----:-:...!...:..:::----=....,------ - = $0. 74
25 MT/ha/yr. x 4 yrs. x 25 ha. x 11 Btu

1/

II
y

' ..
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Table 2

Transportation Costs

..

Local
(Peso)

Annual Direct Labor Costs

Dollar Equivalent
(J'8 = US$ 1)

Unskilled labor
Skilled labor

~tal annual direct labor costs

Capital & Other Indirect Costs

Initial investment costs
Cableway
Transport equipment
Installation
Architect & Engineering

'rota! capital & other indirect costs
'rotal annual capital & other indirect
Effective total cost
Effective cost per kilowatt-hour

159,231
72,429

231,660

8,080,000
2,200,000

600,000
~,OOO

11,636~000

cost

19,904
9,'054

28~958

Annualized cost capital
Recovery factor at 20%

219,299
55~583

15,159
3,941

293,982Y
322,9402/

1. 47¢-

1/ Annualized at 2'0% interest rate and capital recovery factor at 25 years.
2/ Operation of the 5 MW wood..,fired power plant is planned at 601; capacity

or 5520 hours per year, calculated to generate 21,946,000 kilowatt-hours
of net energy. ,
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Table 3
Generation/Transmission/Wood Handling

Local
Peso

Annual Non-Capital Costs

Dollar Equivalent
~B = US.$l

Maintenance/Utilities
Skilled Labor
Unskilled Labor
OVerhead/Administrative

Total Annual Costs

Capital/Equipment Costs

Initial Investment Costs

Fuel Handling/Firing Generation
Site Development
Architecture & Engineering
Other Equipment

Total Capital/Equipment Costs

1 I

Total Annual Capital/Equipment Cost-f

242,000
278,217
176,963

77,000

774,180

19,208,000
960,000

1,049,000
4,920,000

26,137,000

30,250
34,777
22,120
9,625

96,772

Annualized cost capital
recovery factor @ 20%

485,288
24,254
26,503

124,303

660,348

Unit kilowatt hour (kwh) costs

Annual non-capital costs = $96,772
106 kwh = •44¢/kwh

21. 946 x

Annual capital costs = $660,348
106 kwh = 3.01¢/kwh

21.946 x

11 Annualized at 20% interest rate, capital recovery factor at 25 years.
3/ 21.946 x 106 kwh is net energy generated by 5 MW wood-fired power plant

planned to operate at 60% capacity or 5,520 hours per year.
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Table 4
Summary Comparative Cost

Cents per Kilowatt Hour (¢/kwh)

DieselY Diesel§!
Wood-Fired Ranqes·- (Average)

Fuel
l
/. 2 1.06 6.0 -12.0 8.5

Non-capital Cost -l .44
Fuel Transport ~ 4/ 1.47
Capital (Power Plant)- 3.01 2.75-4.3 2.9

Total 5.98 8.75-16.3 11.9

!I Fuel requirement of the 5 MW power plant as shown in Appendix E page 6, is
calculated to be 1.04 per megawatt hour, .using wood at 34% moisture content
with heating value of 5,000 Btu/lb. The power plant is planned to operate
at 60% capacity or 5,520 hours per year. The computation of fuel cost at
1.06 cents is shown below. Selling price of wood is 165 per MT ($8.125).

1.04 MT/MWH x 5 MW x 5,520 HOURS/YEAR = 28,704 MT/YEAR

28,704 MT/YEAR x $8.125/MT = $233,220/YEAR

Annual fuel cost = $233,220
21. 946 x 106 kwh = 1.06¢

Based on Table 3, Appendix F, Generation/Transmission/Wood Handling.
Based on Table 2, Appendix 8,Transportation Cost.
Based on Table 3, Appendix F, Generation/Transmission/Wood Handling.
Based on international costs. Assumes large unit, effective heat rate
10,000 Btu/kwh, diesel economic value $8.5/MBTU, 800 kw, 25 yr, 20% CRF,
other operation and maintenance 3.5% capital annually.
Estimates based on international prices for diesel, ranges of small to
large units with capital costs $-l,OOO±/kw, the latter 750±/kw, heat
rates vary considerably with large units.



Table 5 Wood-fired Power Plant and Tree Farm: Economic Benefit/Cost and Internal Rate of Return (IRR)
Analysis (for 2000 has.) (P1000, 1981 prices)

Total Total Present Value at 20% Present Value at 15% Net Undis- P. V. of Net
Economic 1/ Economic21 Discount Rate Discount Rate counted Benefits at 29.3%

Year Proj. Cost- Benefits- Costs Benefits Costs Benefits Benefits Discount Rate

0 100 - 100 - 100 - - 100 - 100
1 1046 - 872 - 910 - - 1046 - 809
2 31174 - 21648 - 23572 - -31174 -18646
3 24318 - 14073 - 15990 - -24318 -11249
4 2386 - 11513/

643371/
13643/

9844011
- 2386 - 854

5 1213 27275 2861- 4378- 26062 316793/
6 1213 27275 - - 26062

..
25

TOTAL

.
1213

84497

.
27275

572775 40705 64337 46314 98440

.
26062

488278 21

Benefit/Cost ratio at 20% rate of discount: 1.58; at 15% rate of discount: 2.13
lnternal Rate of Return (IRR) = 29.3%
Net Present Value of Project at 20% rate of discount: P23.6 million ($2.8 million);

at 15% rate of discount: P52.1 million ($6.2 million).
II See Tables 8 and 9 for estimati on of economic costs.
'1J Based on 21,946,000 kwh sold starting in year 5 priced at Diesel Central cost of 11.9 cents/kwh. Exchange

rate used to convert to P is 8.355 + 25% to reflect shadow foreign exchange rate. See Table 4 fOr
derivation of Diesel Central Cost. Since diesel fuel is refined from crude oil in-country, the profits
(revenues minus total costs) of the refineries should be deducted from the wholesale price as not representing
Philippine economic costs avoided. These are a rather small percentage of the wholesale price of diesel,
however, (no more than 2%, about half of which accrues to foreign owners) so ignoring them in these calculations l71-6'
does not result in a significant bias. ~~

11 PV of 21-year stream of constant costs or benefits beginning in year 5. ~....
x

USAID/P, OD/PE, 4/5/82

0J_______

"T1
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Table 6 Wood-fired Power Plant and Tree Farm: Economic B/C and IRRlI Sensitivity Analysis -- With Costs
Increased 20% and Benefits Reduced 25% (for 2000 has.) (P1000, 1981 Prices)

Total Total
Economic Economic Present Value at 20% Present Value at 15% Net Net Present

Cost Benefits Rate of Discount Rate of Discount Undiscounted Value-at 19.8%
Year + 20% - 25% Costs Benefits Costs Benefits Benefits Rate of Discount

0 120 120 120 - 120 - 120
1 1255 1046 1091 - 1255 - 1048
2 37409 25978 28286 -37409 -26065
3 29182 16888 19188 -29182 -16972
4 2863 13812/

482532/
16372/

73829Y
- 2863 - 1390

5 1456 20456 3434- 5255- 19000 45538Y
6 1456 20456 19000

TOTAL 101405

.
25

.
1456

.
20456

429576 48847 48253 55577 73829

.
19000

328171 -57

Benefit/Cost Ratio: at 20% Discount: 0.99
at 15% Discount: 1.33

Net Present Value: at 20% Discount: -594
at 15% Discount: 18252

Internal Rate of Return (IRR): 19.8%

11 See Table 5 for basic economic cost and benefit estimates.
Y PV of 21-year stream of constant costs or benefits beginning in year 5.

USAID/P, OD/PEt 4/5/82

~

6

O\:J»
"C

~i
::s

\O~....
)(

."



Table 7 Wood-fired Power Plant and Tree Farm: Economic B/C and IRR Sensitivity Analysis
-- with No Shadow Pricing (P1000, 1981 Prices)

Total Total Present Value at 20% Present Value at 15% Net Net Present
Nominal y Nominal 2/ Rate of Discount Rate of Discount Nominal Value at 25.3% Rate

Year Costs Benefits- Costs Benefits Costs Benefits Benefits of Discount--

0 100 100 100 - 100 - 100
1 1622 1352 1410 - 1622 - 1294
2 25721 17862 19449 -25721 -16383
3 25953 15019 17065 -25953 -13193
4 3233 15593/

51470Y
18483/

78752'Y
- 3233 - 1312

5 1474 21820 3477- 532~ 20346 3233gl1
6 1474 21820 20346

TOTAL 87583

25
.

1474 21820

458220 39369 51470 45192 78752

.
20346

370637 58

Benefit/Cost Ratio: at 20% Discount:
at 15% Discount:

Net Present Value: at 20% Discount:
at 15% Discount:

Internal Rate of Return (IRR): 25.3%

1. 31
1. 74
12,101 ($1.4 million)
33,560 ($4.0 million)

<P.;;>

1/ From Tables 8 and 9.
2/ See Table 5.
11 PV of 21-year stream of constant costs or benefits beginning in year 5.

USAID/P, OD/PE, 4/5/82

....... ):::0
"'0

0"'0
~m

:::l
c.o Q......

X

-n



Table R EGonomic Cost of Tran$port and Power Plant for Wood-Fired Power Plants (Serving 2000-Ha. Farms)
('1000. 1981 Prices)

Year

Initial ~Qn$tryct;Q" CQlt5
FpY'f3fgn lJn~lilTTfi9~~-~-~"

Exghiin~e L{1.P?r ' OthSU: TQtRl

Annual Operations and
Maintenance

~~lTha ---
labor Other Total

Nominal
Cost

Total

Total Economic Cost1J
Foreign Unskilled
Exchange Labor Other Total

o
1
2 24l~a
3
4
5
6
7
8
9

10
11
II
13
14
1~

16
17
18
19
20
21
?2
23
24
25

TOTAL ~41?-&

]j With S"h,ad,~", pr,ic,es, applied: 1;0 unskilled labor (-50%) and foreign exchange (+25%).
2/ Cost of wood for trial run (less harvesting cost of P15.000 included in Table ).

USAID/P. OD/PE. 4/5/82.

~

30160
1056 22248 23304

124 592 716
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650
124 526 650

Oi)):Io
~

o~
""1'l(l)

::::s
I.OQ........

X
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FINANCII\L TABLES

Table 1
vlood-Fired Power Plant

Summary of Start Up Costs

Tree Farmers Association - 100 Hectare Module

Year 1 Year 2 Year 3 Year 4 Total

Tree Farm Start-Up Costs
Farm Supplies Jl!23,490 '21,740 , 21,740 , 36,740 '103,710
Labor Costs 57,600 57,900 57,900 72,900 246,300

81,090 79,640 79,640 109,640 350,010

Escalation Factor 10%
Compounded 8,109 16,724 26,361 50,884 102,078

Total Start-Up Cost '89,199 '96,364 .Fl06,00l '160,524 ~452,088

Dollar Equivalent per
100 Ha. Module $11,150 $12,040 $ 13,250 $ 20,060 $ 56,500

Dollar Equivalent for
6000 Hectares $669,000 $722,400 $795,000 $1,203,600 $3,390,000

NOTE: All costs will be in local currency and will be funded by the GOP.
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Table 2

Wood-Fired Power Plant

Projected Resource Flows
Tree Farme~s Association ~ 100 Hectare Module

Estimated Growth 25 MT/HA/YR
(in Pesos)

I. Inflows
A. Loan Funds

Year 1 Year 2 Year 3 Year 4 Years 5-12 Years 13-25

B.

1. Cash
2. Farm Supplies

Sub-total

6/
Wood Sales -

Total Inflows

57,600 57,900 57,900 72,90o'Y
23,490 21,740 21,740 36,740
81,090 79,640 79,640 109,640

162,500 162,500

81.,.090 79,640 79,640 109,640 162,500 162,500

II.

~

Outflows . 1/
A. Tree Farm Start-Up Costs-

1. Nursery planting
2. Permanent trees
3. Fertilizer and pesticides
4. Tools and equipment
5. Contingencies

Sub-total

B. Operating Expenses

1. Farm Supplies
2. Transport

7,750 6,000 6,000 6,000
3,500 3,500 3,500 3,500
5,500 5,500 5,500 5,5004/
3,750 3,750 3,750 18,750-'
2,990 2,990 2,990 2,990

23,490 21,740 21,740 36,740

7,500
12,500
20,000

7,500
12,500
20,000

!'V:to

o:g
t1)11l

='
!'VQ,
0 ...·
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Table 2

Year 1 Year 2 Year 3 Year 4 Years 5-12 Years 13-25

4/
C. Amortization of Loan 83,00er

-- .., 20,000Total Outflows 23,490 21,740 21,740 46,740 103,000

Net Cash Balance to Tree Farmers
Association 57,600 57,900 57,900 72,900 59,500 142,500

Net Cash per Member
10 members 5,760 5,790 5,790 72,900 5,900 14,250
15 members 3,840 3,860 3,860 4,860 3,967 9,500

NOTE: All costs will be in local currency and will be funded by the GOP.
W:J:"
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Table 3

Wood-Fired Power Plant

Projected Resource Flows
Tree Farmers Association - 100 Hectare Module

Estimated Growth 40 MT/HA/YR
(in Pesos)

I. Inflows
A. Loan Funds

Year 1 Year 2 Year 3 Year 4 Years 5-12 Years 13-25

B.

1. Cash
2. Farm Supplies

Sub-total

Wood salesV

Total Inflows

57,600
23,490
81,090

81,090

57,900
21,740
79,640

79,640

57,900
21,740
79,640

79,640

72,90~
36,740

109,640

190,890

260,000

260,000

260,000

260,000

.-0
'\, j
"

II. outflows 1/
A. Tree Farm Start-Up Costs-

1. Nursery planting
2. Perman~ot trees
3. Fertilizer and pesticides
4. Tool s and equipment
5. Contingencies

Sub-total

B. operating Expenses

1. Farm Supplies
2. Transport

7,750 6,000 6,000 6,000
3,500 3,500 3,500 3,500
5,500 5,500 5,500 5,5003/
3,750 3,75G 3,750 18,75<P
2,990 2,990. 2,990 2,990

23,490- 21-,740 21,740 36,740

7,500
12,500
20,000

7,500
12,500,
20,000

~»I
'0

0"0
HIm

::l
NO.
o ~.

G'l
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Table 3

Year 1 Year 2 Year 3 Year 4 Years 5-12 Years 13-25

C. Amortization of Loan 83,00a!!

Total Outflows 23,490 21,740 21,740 36,740 103,000 20,000

Net Cash Balance to Tree Farmers
Association 57,600 57,900 57,900 72,900 157,000 240,000

-

Net Cash per member
10 members 5,760 5,790 5,790 7,290 15,700 24,000
15 members 3,840 3,860 3,860 4,860 10,467 16,000

Footnotes to Tables 2 and 3

.y In kind.

~ The increase over the three preceding years is an incentive bonus at point of completion of first four
year cycle.

~ Includes 15,000 for harvest equipment.

~ Includes principal and interest payments during years 5-12 at 12% plus interest accrued during four
year grace period.

2V Wood sales are calculated at the current market price of ,65.00/ton.

~

U1:l"
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Table 5a
Assumptions for

Financial Analysis for 5 MW
Wood-Fired Power Plant
(34% MC. t 5000 Btu/lb)

A. Given Factor

1. Power Plant capacity

2. Investment

3. Investment/kw

4 Fuel/MWH

5. Price of wood fuel/wt (Year 1)

6. Number of power plant employees

7. Foreign Exchange Rate Used

B. Assumptions

1. Economic life of project

2. Average operating time/year

5r1~1

~48,488tOOO

~ 9,697.60

1.04 ~n

~65.00

37

~8. 00 = $1. 00

25 years

5520 hrs.

3. En~rgy available for distribution (less plant use) 90%

4. Transformer efficiency

5. Distribution efficiency

6. Maintenance cost (Year 1) as %of investment

7. Administrative and General Cost as % of Production

Expense

8. Annual increase in wood, personnel, maintenance

and general costs: Years 1 - 10

Years 11- 25

C. Policies

95%

93%

0.5%

3%

10% Compounded

55; Compounded

1. Energy rate to distribution system will be NPC grid rate for the first
year, then 90% of NPC grid rate or cost plus ~0.12 which ever is lower.
The mark-up corresponds to a 4% ROI and assures recovery of investment
within the economic life of the project.
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2. Financing will be through a loan of ~48.488 million from NEA under the
following terms:

Foreign Component Local Component
U.S. Dollar Pesos

a. Amount

b. Interest Rate

c. Repayment Peri od includi n9
Grace Period

d. Grace period

Ji24,128,000

9.75%

25 years

6 years

~24,360,OOO

3% (Years 1-3)

9.5% Years 4-25)

25 years

1 year

3. Depreciation: Straight line, 4% per year for power plant and 10% for
transport facilities.

4. Organizational cost will be amortized over 25 years.

D. Eval uation

1. Energy generated (5 x 5520)

2. Wood fuel requirement/year (1.04 x 27600)

27600 MWH

28704 MT

3 Operating Cost - Year 1

Total Per KWH %

a. Wood Fuel ~1,865,760 ~0.08 21.96
b. Personnel 455,180 0.02 5.43
c. Maintenance 242,000 0.01 2.84
d. General 77 ,507 .004 0.78
e. Depreciation 2,710,110 .12 31.78
f. Interest Expenses 3,087,280 .14 36.43
g. Organization cost 70,001 .003 0.78

Ji8,507,838 ~O. 377 100.00

4. Energy distributed (27600 x .90 x .93 x .95) 21946 1\1WH

5. Revenue (Year 1) (21946 x .50) ~10,973.00

6. Financial projections for 25 years (enclosed)

a. Income Statement
b. Cash Flow Statement
c. Cost Breakdown per KWH

C(\



Table 5b
Income Statement of a Wood-Fired Power Plant (34% M.C .• 5000 Btu/lb)

(POOO)

A. REV E N U [ B. TOT A l EXPENSES
c. a. Production Expense b. c. d. e. ----rfet

No. of a. b. Revenue Personnel Adm. & Org. Depre. Interest Total Income
Year 11/ kwh hill sol d a x b Fuel Cost Expenses Maint. Gen. Exp. Expense Exp. Exp. a+b+c+d+e A-B

1 PO.50 21946000 10973 1866 455 242 77 70 2710 3087 8507 2466
2 .51 11192 2052 £;Gl 266 84 70 2710 3086 8769 2423
3 .54 11851 2258 551 293 93 70 2710 3445 9420 2431
4 .61

<

13387 l<ia3 606 322 102 70 2710 4560 10853 2534
5 .63 13826 2732 666 354 112 70 2710 4526 11170 2656
6 .67 14704 3005 733 390 123 70 2710 5120 12151 2553
7 .72 15801 3305 806 429 135 70 2710 5660 13115 2686
8 .72 15801 3636 887 472 149 70 2710 5544 -13468 2333
9 .74 16240 3999 976 519 164 70 2710 5416 13854 2386

10 .77 16898 4399 1073 571 180 70 2710 5275 14278 2620
11 .77 16898 46i9 1127 600 189 70 2710 5120 14435 2463
12 .78 17118 4850 1183 630 199 70 2711:) 4950 14592 2526
13 .78 17118 5093 1242 661 209 70 2710 4763 14748 2370
14 .79 17337 5347 1304 694 219 70 2710 4556 14900 2437
15 .80 17557 5615 1370 729 230 70 2710 4330 15054 2583
16 .81 17776 5896 1438 765 242 69 2710 4082 15206 2570
17 .81 17776 6190 1510 803 254 69 2710 3809 15345 2431
lR ' .82 17996 6500 1586 844 267 69 2710 3508, 15484 2512
19 .82 17996 6825 1665 886 280 69 2710 3178 15613 2383
;>q .83 18215 7166 1748 930 294 69 2710 2815 15732 2483
21 .82 17996 7524 V136 977 308 68 2710 2416 15839 2157
22 .84 18435 7901 1921 1025 324 68 2710 1977 15932 2503 \0):>

"0

23 .84 18435 8296 2024 1077 340 68 2711:) 1495 16010 2425 0"0-.,m
24 .85 18654 8710 2125 1131 357 67 2710 964 16064 2590 ::l

NO.

25 .85 18654 9146 2231 1187 375 67 2710 381 16097 2557 o~·

><
G"1

TOTAL 408634 129413 31570 16797 5306 1733 67750 94063 346636 61998

7f?o
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Table 5d
Wood-Fired Power Plant
Cost Analysis per KWH

(In Pesos)
(34% M.C., 5000 Btu/lb)

Fuel Personnel Total
Cost Expenses ~1aint. Exp. Adm. & Org1n Dep. Interest Exp.

Year Amount Amount Amount Gen. Exp. Expense Expense Amount

1 •08 .02 .01 · 004 .003 .12 .14 .38

2 . 09 .02 .01 .004 .003 .12 .14 .39

3 .10 .02 01 .004 .003 .12 .16 .42

4 .11 .03 .01 .005 •003 .12 .21 .49

5 .12 .03 .02 .005 .003 .12 .21 .51

6 .14 .03 .02 .006 .003 .12 .23 .55

7 .15 · 04 .02 .006 .003 .12 .26 .60

8 .16 .04 .02 .007 .003 .12 .25 .60

9 .18 .04 .02 .007 .003 .12 .25 .62

10 .20 .05 .03 .008 .003 .12 .24 .65

11 .21 .05 .03 .009 .003 .12 .23 .65

12 .22 .05 .03 .009 .003 .12 .23 .66

13 .23 .06 · 03 .01 .003 .12 .21 .66

14 .24 · 06 .03 .01 .003 .12 .21 .67

15 .26 .06 .03 .01 .003 .12 .20 .68

16 .27 .07 .03 · 01 .003 .12 .19 .69

17 .28 · 07 .04 .01 .003 .12 .17 .69

18 .30 .07 .04 .01 .003 .12 .16 .70

19 .31 .08 .04 .01 .003 .12 .14 .71

20 .33 .08 .04 .01 .003 .12 .13 .71

21 .34 .08 · 04 .01 .003 .12 .11 .70

22 .36 .09 ·as .01 .003 .12 .09 .72

23 .38 .09 ·as · 01 .003 .12 .07 .72

24 .40 .10 .05 .02 .003 .12 .04 .73

25 .42 .10 ·as .02 .003 .12 .02 .73
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Table 6a
Assumptions for

Financial Analysis for 5 MW
l~ood- Fi red Power Pl ant
(40% M.e., 4515 Btu/lb)

A. Given Factor

1. Power Plant capacity

2. Investment

3. Investment/kw

4. Fuel/MWH

5. Price of wood fuel/wt (Year 1)

6. Number of power plant employees

7. Foreign Exchange Rate Used

B. Assumptions

1. Economic life of project

2. Average operating time/year
,

3. Energy available for distribution (less plant use)

4. Transformer efficiency

5. Distribution efficiency

6. Maintenance cost (Year 1) as %of investment

7. Administrative and General Cost as % of Production

Expense

8. Annual increase in wood, personnel, maintenance

and general cost: Years 1 - 10

Years 11- 25

C. Policies

5 Mt~

~48,488,OOD

~ 9,697.60

1.14 MT

~65.00

37

~8 .00 = $1. 00

25 years

5520 hours

90%

95%

93%

0.5%

3%

10% Compounded

5% Compounded

1. Energy rate to distribution system will be NPC grid rate for the first
year, then 90% of NPC grid rate or cost plus ~0.12 which ever is lower.
The mark-up corresponds to a 4% ROI and assures recovery of investment
within the economic life of the project.



Appendix G
14 of 20

2. Financing will be through a loan of ~48.488 million from NEA under the
following terms:

Foreign Component Local Component
U.S. Dollar Pesos

a. Amount ~24,000,OOO ~24,488,OOO

b. Interest Rate 9.75% 3% (Years 1-3)
9.5% ('Ears 4-25)

c. Repayment Period
Including Grace Period 25 years 25 years

d. Grace Period 6 years 1 year

3. Depreciation: Straight line, 4% per year for power plant and 10% for
transport faci1ities.

4. Organizational cost will be amortized over 25 years.

D. Evaluation

1. Energy generated (5 x 5520)

2. ~J6od fuel requirement/year (1.14 x 27600)

3. Operating cost - Year 1

Total Per, Kwh

a. l~ood Fuel ~2,045,002 ~0"O9
b. Personnel 455,180 0.02
c. Maintenance 242,000 0.01
d. General 82,001 .004
e. Depreciation 2,710,110 .12
f. Interest Expenses 3,087,280 .14
g. Organizational Cost 70,202 .003

~8,691,775 ~O.397

4. Energy distributed (27600 x .90 x .93 x .95)

5. Revenue (Year 1) (21946 x .50)

6. Financial projections for 25 years (enclosed)

a. Income Statement
b. Cash Flow Statement
c. Cost breakdown per kwh

27600 Ml~H

31464 rn

%

23.53
5.24
2.78
0.94

31. 18
35.52
0.81

100.00

21946 MViH

~10,973



Table 6b
Income Statement of a Wood-Fired Power Plant (40% M.C •• 4515 Btu/lb)

('000)

A. REV E N U E B. TOTAL EXPENSES
c. a. production Expense b. c. d. e. ~

No. of a. b. Revenue Personnel Adm. & Org. Depre. Interest Total Income
Year P/kwh kwh sold a x b Fuel Cost Expe~ses Maint. Gen. Exp. Expense Exp. Exp. a+b+c+d+e A-B

1 .51 21946000 11192 2045 455 242 82 70 2710 3087 8691 2501
2 .52 11412 2250 501 266 90 70 2710 3086 8973 2439
3 .55 12070 2475 551 293 99 70 2710 3445 9643 2427
4 .62 13607 2722 606 322 109 70 2710 4560 11099 2508
5 .65 14265 2994 666 354 120 70 2710 4526 11440 2825
6 .68 14923 3294 733 390 132 70 2710 5120 12449 2474
7 .74 16240 3623 806 429 146 70 2710 5660 13444 2796
8 .74 16240 3986 887 472 160 70 2710 5544 13829 2411
9 .76 16679 4384 976 519 176 70 2710 5416 14251 2428

10 .79 17337 4822 1073 571 194 70 2710 5275 14715 2622
11 .79 17337 5064 1127 600 204 70 2710 5120 14895 2442
12 .80 17557 5317 1183 630 214 70 2710 4950 15074 2483
13 .80 17557 5582 1242 661 224 70 2710 4763 15252 2305
14 .82 17996 5862 1304 694 236 70 2710 4556 15432 2564
15 .82 17996 6155 1370 729 248 70 2710 4330 15612 2384
16 .83 18215 6462 1438 765 260 69 2710 4082 15786 2429
17 .84 18435 6786 1510 803 273 69 2710 3809 15960 2475
18 .84 18435 7125 1586 844 287 69 2710 3508 16129 2306
19 .85 18654 7481 1665 886 301 69 2710 3178 16290 2364
20 .86 18873 7855 1748 930 316 69 2710 2815 16443 2430
21 .86 18873 8248 1836 977 332 68 27Hf 2416 16587 2286
22 .37 19093 8660 1927 1025 348 68 2710 1977 16715' 2378
23 .88 19312 9093 2024 1077 366 68 2710 1495 16833 2479
24 .88 19312 9548 2125 1131- . 384 67 2710 964 16929 2383
25 .89 19532 10025 2231 1187 403 67 2710 381 17\)04 2528 .... J:»

U1-C
-c

421142 141858 31570 16791 5704 1733 67750 94063 359475 61667 Oll>
.... :::s

0.
N ...•
ox

CO")

-0
~



Table 6t
Cash Flow Statement of a Wood-Fired Power Plant (401 M.C., 4515 Btu/lb)

('000)

- CASH
A. NET INCOME PLUS NON CASH EXPENSES B. CASH OUTFLOW BALANCE

a. b. c. LOA N FUN 0 S f. g. Annual
No. of Net Interest a+b+c d. e. Investment Amortization f+g Total
Year Income Expense Depreciation Total Foreign Local Cost local Foreign Total A-B

0 24000 24488 48488
1 2501 3087 2710 8298 - - - 8298
2 2439 3086 2710 8235 1460 . - 1460 6775
3 2427 3445 2710 8582 1460 - 1460 7122
4 2508 4560 2710 9778 2550 - 2550 7228
5 2825 4526 2710 10061 2550 - 2550 7511
6 2474 5120 2710 10304 2550 - 2550 7754
7 2796 5660 2710 11166 2550 4283 6833 4333
8 2411 5544 2710 10665 2550 4283 6833 3832
9 2428 5416 2710 10554 2550 4283 6833 3721

10 2622 5275 2710 10607 2550 4283 6833 3774
11 2442 5120 2710 10272 4287 2550 4283 11120 ( 848)
12 2483 4950 2710 10143 2550 4283 6833 3310
13 2305 4763 2710 9778 2550 4283 6833 2945
14 2564 4556 2710 9830 2550 4283 6833 2997
15 2384 4330 2710 9424 2550 4283 6833 2591
16 2429 4082 2710 9221 2550 4283 6833 2388
17 2475 3809 2710 8994 2550 4283 6833 2161
18 2306 3508 2710 8524 2550 4283 6833 1691
19 2364 3178 2710 8252 1550 4283 6833 1419
20 2430 2815 2710 7955 2550 4283 6833 1122
21 2286 2416 2710 7412 4287 2550 4283 11120 (3708)
22 2378 1977 2710 7065 2550 4283 6833 232
23 2479 1495 2710 6684 2550 4283 6833 ( 149) ..... »

0'"0

24 2383 964 2710 6057 2550 4283 6833 ( 776) "l:l
0/1)

25 2528 381 2710 5619 2550 4283 6833 (1214) .... ::1
Q.

N~·

74509.!!
0><

TOTAL 61667 94063 67750 223480 8574 59020 81317 148971 ~

liThe declining trend of annual cash generations is the result of a MEA pricing policy whereby prices per KWH are calculated at cost plus a cons-
tant factor. As the interest portion of loan amortizations decreases and the principal portion increases, revenues remain tied to expenses.
Thus, increased cash requirements must be met from prior accumulations. If the table projected interest and principal payments equal from year
to year, the annual cash generations would be approximately equal.

~.
~

~:_.,_~_->,>-",~f;l;"~"":""~J:;i~;M';""';;;-i:;."_C,:...,"q~~_;:~*"-i!;;:',.>~~!:'_~""_i""7'_W ..."1C:;'~';;;<:'~""""':''''"'''''':;~~;;';:;:;:;:~''~~C:-lJffC~'!:";;;ij.~,,,.;;:",,,,~,.,~~,<;~;;~:~-]-"_~,,,~C~,ii';:';;:';;--_--7.:-'''-~;'ro:1':!'':+;;\:":*'~·<~;i.~~~~~~t"t:7:",.'~~'1":e:':':~:!~~.c~;'O~"~!'_~'~~~~"'.=!'~~~_!,~¥",-~~",,:,_,~_~.,,,,,_~~__,o:-..,,,'''~'~'''~~~'''''_~~''''''-''-----'''_''''
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Table 6d
Wood-Fired Power Plant
Cost Analysis per KWH

(In Pesos)
(40% M.C., 4515 Btu/lb)

Fuel Personnel t~ainte- Adm. &Gen. Org. Depre- Instal. Total
Year Cost Expense nance Expense Expen,e ciation Expense Expense

1 .09 .02 .01 .004 .ooi .12 .14 .39

2 .10 .02 .01 .004 .003 .12 .14 .40

3 .11 .02 .01 .004 .003 .12 .16 .43

4 .12 .03 .01 .. 005 .003 .12 .21 .50

5 .14 .03 .02 .005 .003 .12 .21 .53

6 .15: .03 .02 .006 .003 .12 .23 .56

7 .17 .04 .02 .007 .003 .12 .26 .62

8 .18 .04 .02 .007 • DC)) . 12 .25 .62

9 .20 .04 .02 .008 .003 .12 .25 .64
i

.003 .12 .24 .6710 .22 .05 .03 .009

11 .23 .05 .03 .009 .003 .12 .23 .67

12 .24 .05 .03 .01 .003 .12 .23 .68

13 .25 .06 .,03 .01 .003 .12 .21 .68

14 .27 .06 .03 .01 .003 .12 .21 .70

15 .28 .06 .03 .01 .003 .12 .20 .70

16 .29 .07 .03 .01 .003 .12 .19 .71

17 .31 .07 .04 .01 .003 .12 .17 .72

18 .32 .07 .04 .01 .003 .12 .16 .72

19 .34 .08 .04 .01 .003 .12 .14 .73

20 .36 .08 .04 .01 .003 .12 .13 .74

21 .38 .08 .04 .01 .003 .12 .11 .74

22 .39 .09 .05 .01 .003 .12 .09 .75

23 .41 .09 .05 .02 .003 .12 .07 .76

24 .43 .10 .05 .02 .003 .12 .04 .76

25 .46 .10 .05 .02 .003 .12 .02 .77

\~~





Tabl e 7
Average Power Rate per KWH

Charge by Electric Cooperatives in 1980
(In Pesos)
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Total KWH Line Losses Average Power
REGION Sal es (M) (%) , Rate (P/kwh)

Ilocos 185.72 25.1 0.58
Cagayan Va" ey 23.56 22.3 1.18
Central Luzon 214.06 25.8 0.49
Southern Luzon 160.26 20.3 0.79
Bicol 118.61 18.2 0.72
Western Visayas 138.11 16.5 0.90
Central Visayas 35.38 14.7 0.80
Eastern Visayas 45.64 16.6 0.96
Western Mindanao 61.88 20.2 1.06
Northern Mindanao 134.20 8.4 0.43
Southern Mindanao 60.16 17.9 0.85
Central Mindanao 29.43 22.9 0.65

TOTAL 1,207.01 20.0 0.78- ~

Note: As published by NEA.
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I
Table 8 !

Wood-Fi red Power Pl ant
Sunma ri zed Costs for Install ati on of Three 5t~W Pl ants

($000)

Ye~r

1 2 3 4 TOTAL

1. Power plant equipmentY ~ 8,334 900 9,234

2. Transport facilities 740 1,480 1,480 740 4,440

3. Ci vil works 1,079 1,000 2,079

4. Mechanical &electrical 702 702

r Local A &E 64 200 300 564~11<o

6. Contingencies 388 388 388 1,164

TOTAL 740 1,932 11 ,481 4,030 18,183
-

YESF portion will total 9,6 million and win be paid hi foreign exchange. Dis­
bursement will occur in years 3 and 4,md commitment will occur in year 1.
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LOAN PLAN

A. General Descri~t~on

The Livelihood Support Fund as part of its objective to promote rural employment
opportunities and enterprises, supports NEA's program to generate electric power
through the production and use of locally-available resources.

The loan obtained from LSF enables NEA to establish three 5 MW wood-fired power
plants out of approximately 70 wood-fired power plants programmed to be operated
throughout the country by 1987.

A wood-fired power plant project entails the development of a tree farm to function
as a continual fuelwood source, and the construction of a power plant to convert the
fuelwood into electricity. These activities, together with the operation of the
thermal plant, requires extensive labor inputs from two hundred unemployed rural
poor. The development and construction of the two project components is financed
thtough loans.

1. Tree Farm IDan

The tree farm loan includes the cost of land preparation, planting, management and
maintenance, harvesting, labor, tools, equipment and planting of permanent trees.
At 12% interest rate per annum, the loan is amortized quarterly for 12 years. The
ini.tial payment is due and payable on the first quarter of the fifth year of the
project after a 4-year grace period and succeeding quarter periods until the
loan is fully paid.

The loan is disbursed according to material input needs and work accomplished on
the tree farms.

2. Power Plant Loan

The power plant loan involves a non-cash credit package to electric cooperatives.
Loan coverage includes power plant equipment, transport facilities, civil-mechanical­
electrical works, engineering services, freight, insurance and pre-operating ex­
penses. NEA-DTDO provides the technical assistance to electric cooperatives in the
construction of power plants which is undertaken by local A&E firms.

Composed of foreign and local exchange components, the loan is payable within
25 years with a 6-year grace period for the foreign component and a I-year grace
period for the local component. .

The foreign component of the loan is relent to the electric cooperative at 9.75%
interest rate and amortized semi-annually. The local component which is amortized
quarterly incurs a 3% interest rate for the first thr~e years upon release. This
is increased to 9.5% on the fourth year until the loan is totally paid.

B. Loan Releases Scheme

In lending to electric ,::ooperatives, NEA adds a .75% service fee to the terms of
the loan. Fund release::; are based on compliance of the electric cooperatives with
NEA requirements.
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1. Tree Farm Loan

The NEA releases loans to the electric cooperatives and the cooperatives relend
the loan to the Tree Farmers Associations. The initial fund release is made avail­
able upon the approval of the project feasibility study by the NEA Board of
Administrators supported by the following documents:

a. BPD endorsed approval of electric cooperatives application for a
tr~e farm lease.

b. Soil analysis.

c. Relocation and subdivision map of the area.

d. Modular assignments of farmers associations.

3. Articles of Incorporation registered with NEA.

Subse~uent releases are made at the beginning of every quarter after the loan
contract is signed. The general manaqer of the cooperative is required to submit
an annual development plan and budget dUly approved by the cooperative's Board of
r~rectors. These are further stUdied and reviewed by the NEA-DTDO Finance and
Ag~o-Forestry divisions. Once approved, funds are readied for release.

Other requirements necessary for the release of funds are accomplishment reports,
financial-audit-accounting reports, trial balances and cash-flow statements.

A quarterly physical inspection and evaluation of the tree farms ~ld books of
aCCowlts is conducted by NEA-DTDO staff as a control measure for fund disbursements.

:'I. Power Plant Loan

The power plant loan is essentially a non-cash loan granted to cooperatives.
F4uipment and materials are released in kind with the exception of pre-operating
c~~enses. Further, local A&E contractors are paid directly by NEA.

~heelectric cooperative is required to submit a board resolution applying for the
loan after a feasibility study has been approved. When this is approved, the loan
contract which includes the promi~sory note, mortgage and other documents required
by NEA are prepared. These are presented to the NEA Board of Administrators for
approval.

Loan releases come in the form of equipment delivery. NEA exercises administrative
control through the regular irtspection of all books of accounts, records and other
documents pertaining to the project.

C. Collection Scheme

NEA prepares a loan amortization schedule along with the feasibility study before
the inception of the loan contract. When the corttract is approved, the amortization
schedule is followed for the repayment of the loan.

Payment is done by the general manager of the cooperative to NEA on amortization
periods specified in the loan contract. The power plant loan involves two re­
payment schedules. For the foreign component, amortization is due on the seventh

..
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year from the date of loan release. The amortization for the local component is
due on the second year from the date of commissioning. For the tree farm loan,
repayment starts on the fifth year upon the sale of wood.

Official receipts are issued by NEA for every payment made.
correspondingly entered into respective books of accounts.
K(;pt and open to audit by NEA/DTDO.

OVerdue payments accumulate interest at 1% monthly.

Loan payments are
These books are properly
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and

~ KNO'A ALl~1F.t~ EV THESE PRESENTS:
i=
:;. This CO~IT~Ci9 made an~tenterad into this _~ day of

by ina between:

NAn~Al ElECTRI FI CATION I\DMINISTRfl.TION. a government C6rpora­
tfon created under Prasidentia1 Decree No. 269~ as amended. repre­
sented he rei n by .• Fi 1ipino,
of legal age with office address at 105~ IT & t au11ding. Quezon' City,
~letro r~anl1a, hereinafter referred to as "NEt~lI.

Attachment 1
NEA Loan to
Coo1lf!ratives

Cl'lllTRJ\CT OF LOM

FOR

THE DEVElOPf£NT OF A

DENDRO THERMAL TREE PLA~TATIO~

, a ccoporl1tive
organT'h~e~ar---a~n~d'-e~x~l ~stM1~n~9-::p~u~rs:"!'u~an':"Jt~to':"""!lP~r~e~"s~i~a.,~;. n~t"'h""'ll"'"WL'!ri~.c'ro(,l ~lo. 2fj9, as
amended. wi th offi ce adlJrcssat .
represantGdherefn by .-----.-----,"'IIIF"'i~l1r:p:Tfn=O:o:-t
of 109a1 age, hereinafter referred to as f1MMowER".

H.1I!!~~§'!.!!!

WHEREAS. tha BORRrn~ER has applied for I'l loan from NEA for the
deve10plllijnt of a Dendro Thermal Tree P1ant3tion.

WHEREl\S,tho NEA isw1111ng to extend said loan to the BORROIoIER.

r~(1I. THEREFORE, for and in consideration of the mutual covenants
herein contained, NEA and BORRrn~ER agree as follows:

.'\RTI elE I

THE lON-hi

SECTION 1. The NEA agrees to lend to the BORROWER an amount not
exceeding

-------------:-to......,f....in-lI...n..,..ce~t,..he~·(ll"""ev~~'""'l~op~m~e"""'nt.
operations and maintenance of the hectares of
tree plantation of .Province of

to support the fuelwood requfremenrts~o?f~a~3~.~o~Obw--­
~ki"1~ow~1I~t~t~De~n~d~r~o~Therma1 Power Plant.

MTIClE II

lON! TE Rt·1S

SECTION 1. The NEA shall lend and the BORROWER shall borrow an
amount not exceeding

(, ~-----~""""""'O--""'ln-"a-n~ce~t~e~p~a~n'Tt'rn~g-.-:m::-::i1~l=-0-
~te-n~a-nc~·~-,~h~a...r-ve~s~ting. Sl v cu ture. and administration of the PROJECT.

SECTION 2. The debt created by the loan shall be evidencad by
a note to be executed by the BORROYER. payable to the order of the
NEA. The note shall bear interest at the rate of 11% per a~num. In·
terest will commence only when funds are withdrawn by specific
requests from tge BORRQ~ER. Intzrest will be computed on withdrawn
funes at the end of each calendar year.



SECTION 5. I'pplic~tion of Pilyrr~nt - f~ll installments shall be
applied first to tho paylOOnt of interest dU2 and then to the repay­
ment of principal.
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SECTION 3. The BORRO~'IER sh,Jll repay NEf, the principal and
intcreshl1thin l~ YOurs in 33 equ.~\l quarterly installments» the first
insti\llmentc:letng due not later than the first quarter of thi! fifth
year from the date of first release of the loan; provided, how~ver,

NEA ~y accelerate the repaym?nt if th~ financial condition of the
GORROWER warrants.

SECHaf 4. Should there be default in the pay~nt of any ins ..
~ tal 1l!'Ient , the amount in arrears sh.J 11 beClr interest at the rate of
~ one per cent per month.,.'-:;:

SECTION 6. The NEA. through its authoriz~d representatives,
shall have access to and the ri gilt to inspect Ilnd requi re the BOR­
ROWER to submit all such books, records. accounts and ether
financial and technical documents p~rtainin(J tc the management.
oporat1ons and maintenance of tho PROJECT.

SECTION 7. The NEA shall from time to time issue implementa-
tion letters th~t will prescr1ba the pr~cedurcs ~pplicnble to this

~ Contract of loan. ~Iithdrawal of funds shall bo PliH1Q only in
~ accordance wi th speci fi c programs approved by rjEi;.

:; ARTI elE II I

TER~1S FOR RELENDING1 I\OVI\NCES ,AND
DISPOSITI'6N of FuNDS

SECTIOO 1. Totel 101\n of ".... -,

shall 6erelent and70rdisbursed by th~BnnR~En as follows:

(1)
as a loan to the

..... r ..

Dendro Thermal Farmers
1\ssodati ens.

8
(Z)

as 1I lOiln to the
u Dendro Thermal Power

Plant;

(3)
for administrative expenses

of the B~OWEft.

SECTION 2. The Contracts of Loans between the BORR~dE~ and
Dendro Tharmal Farmers Associations

"='an~dr---------- Dendro Therlll31 Power Plant Corpo-
ration shall be submitted to the NEA for approval. Said Contracts
of Loan shnll, among others. contain the following terms and
conditions:

•
a) The Loan shall bear interest at 12% per annum;

c::::
LIJ
~ b) The rrincipal and interest accrued thereon shall be p~yable

within 12 years from the date of first releas~ of the loan in 33
equall quarterly installments, the first installment to b~ payable
on the fifth year from the date of first release of the loan;

c) Thl: rol €!<\ses to the PilOJE CT 1nd the di sposit i on of such
funds so released, shall be in ilcccrdance with tlw conditions and
procedures tlli\t the NE/'. Shl11 [lrescrib~.
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d) The NE{\ shall have the power of supervision over the manage-
ment operations and maintenance of the PROJECT;

e) The lean shall be secured with a chattel mortgage on the
tree crop to be produced.

SECTIOO 3. The BORROWER shJll deliver to theNEJ'" when directed
by the NEA and subject to its approval, the following:

II)
V'l
~ a) The promi ssory note;
I--~~ b) Copies of the Contracts of Loan between the 90RROHER and

_____-------- Dendra Thermal Farmers f,ssoc1etions,

c)· Other documents as may be reasonably required from time to
time.

MTICLE IV

DEF',ULTS AND r..Ef'EDIES

SECTION 1. The happening of any of the following events shall
constitute default by the BORROWER:

::a a) failure to perform any term, covenant. promise, condition
~ or agreement as set forth in the Contract of Loan:

sa b) breaCh of "ny warranty or gross rnisrol'Jresentl1tion;

c) violation of !lny p('\lic ies and rubs issued ~.Y NF.f,.

SECTlCJl 2. In the evant of de'F~ult. the: NEf. r:1i'!y, 1n addition to
the rights, pr1vcle!les. pClwers and remadics grantQrl to it under
Prosidential Decree No. 269, ns amondQd, tnd othar pertinent laws,
exercise any or all of the f{')llo\~ing remedies:

a) Suspend and/or stop It)~n releases:

b) Declare all un~aid obligations t~ be im,~ciatcly
due and payable;

c) Assign or appoint a Project Supervisor and/cr
General t~anager;

d) Take-ov~r the development. operations. ~anagement
and contrel of the PROJECT, and

e) Take any ether lawful rer.~dial measure.

/\RTICL:: V

!J,ISCELU'l.t4EOUS

SECTION 1. The Contract may be revised cr a~~n~ed by mutual
consent of the parties.

SECTION 2. The BOP-POkIER shall not assign to a third party any
of the ri ghts ari sin!] from thi s [,fjreenent.

SECTION 3. Should any part of this Contract be (leclared invalid,
such declaration shall not affect the validity and enfc.rceability
of the other provisions.
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IN W~TNESS WHEREOF, the parties have affixed their signatures on the
date and place first above written.

NATIONAL ELEC'l'RIPICATION ADMINISTRATION

BY:

____________ EL~ICCOOPERATIVE, INC.

BY:

WITNESSES:
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REPUBLIC or THE PHILIPPINES)
)

s.s.

BEI'OJiU£ ..Notary Public for a~ in
'hUippin~, on this day of _-_-_-_-_-_-_-_-_-_-_-_-_-.:_-.:_-_-':':19~8:---
p&r8Qnally ~red -.",.".,......,,.,..,,....,.......,....-__-,,,.._.,.,,.........,......,.,,...__
__________--:0_--.::--, NEA with Residence Certificate No.
___________isaued at -

on 19 a~--"'"""!-,- .....---- pre8I4ent -----------.t-p---
B1ectdc~.Uve, :Ene. with Reald.nee Cert1tioate No.ilwed at GO _ ...·...-'$.00..• ---

---""'l1r.::9~·...· , re.pectiveiy, both known to .. to be the 84l11e pereons
who 8X8CUtJihe fOl:'ogoinq Contract of toan an4 who acknowledged to lI\Q
that the .... 18 the1r tne and voluntary Act and deed and thG true an4
volunw.zoy lei: 1.n4 deed ot the OfUc•• they reepecU,vely represent.

r CBa'In.that tlti. contract con.i.ts of pages
inclu41nq thls O'le, eaeb page duly signed by the PAR'l'rBS a~ their
instrumental witness.s at the left-ha~ marqin except page .,..,.._...,..__
which is s!9ned at the foot thereof and this page whicb is the aeknow­
ledgment.

:m WITQSS 1IHBRBOP, I have hereunto affixed my signature and my
olUei4l .~l on the date and at the place first above written.

Notary Public

My Commission expires on

PTR NC. _

Doc. NO.
Page No.
Book No.
Series of
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PROMISSORY NOTE

On or before , for value received
we premised to pay the NEA, at its Office at

~---~----______________ Philippines, the sum of

Philippina Currency, with interest at the rate of ~~ __
~~_~~__ per &Mum. Before the date of IIIo!lttirity, we
hereby bind ourselves to make partial payments, the first payment
to be maae __-='"~__~ ~~_~ ~~

after the date of first release and the subsequent payments shall
be on the first day of every thereafter ,
a~ each of all such payments shall be ---~-~o:-----::"":"'"'---
__~--::~~~~__~_(' ) • All unp:\id
amortization shall earn interest at l' per month.

In case of .non...payment of the amount of this note.or any
portion of it on demand, when due, or any other amount or amounts
due on account of this note, the entire obligation shall become
due and demandable, and if for the enforcement of the payment
thereof, the NEA is constrained to entrust the case to its atto~~s,·

the cooperative binds itself to pay attorney's fees, as provided for
in the mortgage contract, in addition to the leqal fees and other
incidental expenses. In the event of foreclosure of the mortgage·
securing this note, the cooperative binds itself to pay the deficiency
if any.

COOPERATIVE

BY:

SIGNED IN THE PRESF..NCE OF:

Witness witness



CONTRACT O~' ~.OAl~

FOR THE DEVi!.OPHEHT Of' A

FARt-1EII.S M;:;OCIATlDri TREE PLANTA.TION l'iODULE
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Attachnlent 2
cooperative Loan
to FAnners'
Associations

an electric
pur9ua~lt to
with office

KNOW ALL llEN flY 'aIE2t: .PRE~r;i'iTS:

!his CONTRACT c~de and entEred into
this day of 191:>at _"':""'"-:--~ _

by and betweerd

cooperative orsanized and existing
Presidential Decree NO. 269, as amended,
address at ......_._.,""""=-

.,... -----duly represented in this CONTRACT
by -,._~__-=-_"""":"__-~==-~~:__---and
hereinafter referred to as COOPERATIVE

and

a farmers cooperative organized and existing under
Presidential Decree NO. 269, as amended, with office
address at __......,..-........~~~~~.,....-_------
duly represented in this CONTRACT by __~ ~__~__
_____~~~~__-------__ar.d hereinafter referred
to as BORROWER.

WHEREAS, the COCPRRJ\l'l VE has o!ltained a loan from the Na tional
Electrification A&ministratl0n to finance the esta~lishment, deve­
lopment aud operations of ~ tree plantation to support the fuel
requirements of the COOPERATIVE's dendro t~ermal power plant.

WHERE/.S, thJ COOPl::i .. ·...~IVE h,\~ ';Iad\) ~)ortions of this loan.avail­
able for :ele~dinB t~ far~~rs .issociatione w~o will perform the
actuale.tabllshment, d~vclopment and 0peratiJ~1 of tbe tree plant­
ation.

WHERE,,S, the BOl'.ROI'.L'. ha" ~Plolieci [0,: e ~"''.r, from the COOPERA­
TIVE to develop a portion of the ,~ee plantat~on with an ar~a of
_____hec taxes loca ted in _'_' ~-_,____----"...-..."

0nd hereinafter ~eferred

to as PROJECT MODULE.

NOW, THEl\EFORE, for and in conside"a~ion of tht;l mutual cov,-'
nants herein contained, the COOPEP.i.TIVE aud the aOI,;\O.'lER agree as
follows:

ARTICLE I

THE LOAN

Section 1. ~t. The COOPERATIVE will lend to the BORROWER
the amount of __.,.- _

PESOS t~ finance the establishment, develupment and operations of the
PROJECT MODULE.
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Secti,JO 2. Type. The COOPERATIVE may release portions of
this loan in cashc;r-in kind as may be agreed upon by the COOPE­
RATIVE fln,jBORROWER from time to Lome.

ARTICLE II

LOAN TERMS

Section 1. Interest. The BORROWER shall pay the COOPERATIVE
interest which shall accrue on the outstanding balance of the
principal and any due and unpaid interest at the rate of twelve
percent (127.) per annum. Interest will commence only when funds
are with~rawn upon specific requests of the BORROWER, Interest
will be computed on withdrawn funds at the end of each calendar
year.

Section 2. Reeayment Period. The BORROWER shall repay the
COOPERATIVE the principal ·and interest within ~welve (12) years in
thirty three (33) equal quarterly installments. The first install­
ment shall be due not later than the first quarter of the fifth
year from the fir~t release of the loan.

Section 3. Arrears. Should there be delay in the payment of
any installment, the amount in arrears shall bear interest at the
rate of one percent per month.

SectiOf, 4 •. Apelication of Payment. All payments shall be
applied first to the payment of interest due and then to the repay­
ment of principal.

Section 5. Inspection of Books. The National Electrification
Administration and/or the COOPERATIVE, through authorized representa­
tives, shall have accass to and the right to inspect and require the

'BORROWER to submit all boOks, records, accounts and other financial
and technical documents pertaining to the management, operations and
maintenance of the PROJECT.

Section 6. Security, The Loan shall be secured by a chattel
mortgage on the tree crop to be produced •

•
ARTICLE III

DISBURSEMENT AND

UTILIZATION OF FUNDS

Sac tion 1. ~el~asc. of Funds. The COOPERATIVE shall release
and the BOP.ROWER shaH use loan funds in accordance wi th the work
plan for the development and management of the project, .

Section l. T:!.'pe of Releases. Part of the loan may be released
to the BCRROhER in the form of jupplies and materials as may be
specificaily agreed upon between COOPERATIVE and BORROw~R from time
to time.

Section 3. Use of Loan Funds. All parts of this loan, in cash
or in kind, shall be used by. the BORRo\JER exclusively for the deve­
lopment, maintenance and mat.41gement of the PROJECT MODULE.
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ARTICLE IV

PARTICULAR COVENANTS

Secti"n 1. Tenuree in. Project Module. The COOPERATIVE hereby
iuarantees that the BORROWER shall have security of tenure~ occu-

. pancyand operations of the PROJF;CT MODULt: as long as it is used to
provide wood fuel for the COOPERATIVE 9ubject to government laws
and rules as may be prescribed by the COOPERATIVE.

. Section 2. Use of Pro'ect Module. The BORROWER hereby
guarantees that the PROJECT MODULE will be used primarily for the
production of wood fuel for the use of the COOPERATIVE, No crops
other than the wood crop prescribed by the COOPERATIVE Will be .
pLanted or cultivated without the specific prior approval of the
COO?ERATIVE.

Section 3. Disposition of Wood Products. Wood products from
the PROJECT MODULE shall be sold exclusively to the COOpERATIVE
or as the COOPERATIVE may require. No wood product shall be re­
moved from the PROJECT MODULE without the specific prior approval
of the COOPERATIVE.

ARTICLE V

DEFAULTS AND REMEDIES

Section 1. Definition of Default. The happening of any of
the following events shall consti tute default by the BORROWER;

a. Failure to perform any term, covenant, promise, condition
or agreement as set forth in the Contract of Loan;

b. Breach of" any warranty or gross misrepresentation;

c. Violation of any policy or rule issued by the COOPERATIVE
for the operations of the PROJECT MODULE.

Section 2. l,emedies. In the event of default, the COOPERATIVE
may, in addi~ion to the rights, privi~eges~ powers and remedies
granted to i. under Presidential Decree No. 269; as amended, and
other pertin.;nt laws, exercise any or all of the following remedies:.

a. Suspend and/or stop loan releases;

b. Declare all unpaid obligations to be immediately due
and payable;

c. Take over the development, operations, management and
control or the PROJECT MODULE; and

d. Tak~ any other lawful remedial measure.

ARTICLE VI

MISCELl:ANEOUS

Section 1. Amendment. The Contract may be revised or amended
bv muruAl ~on~~nt ~f rhp. nArtip.~_

lJ\'\
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Section 2. Assignment of Rights, The BORROWER shall not
assign to ~ third party any of the rights arising from this agree­
ment.

Section 3. Invalidatlon," Should any part of this Contract
be declared inv.lid~ such declaration shall not affect the "validity
and enforceability Jf the other provisions,

IN WITNESS WHEREOF, the parties have affixed their signatures
on the date and place first above written.

_________________ELECTRIC COOPERATIVE, INC.

BY:

FARMERS ASSOCIATION, INC.

BY:

WITNESS:

. '



REPUBLIC OF THE PHILIPPINES)
) S.S
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BEFORE HE ~ Notary Public for and in
on this day of 198-
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ACKNOWLEDGMENT

personally appeared
______________-='o:--_~-~---~-~~President

Electric Cooperative, Inc. with Residence
Certificate Number issued at _
on """':':'_--:"-:-~--and _

o::- ~-_=___:~-_=_--l?res i den t
Farmers Association, Inc. with Reside~n~c~e~C~e~r~t~i~f~i-c-a~t-e~N-u~m~6~e-r------
issued at on

-------~----~respectively, both known to me to be t.he same persons who executed
the foregoing Contract of Loan and who acknowledged to me that the
same is their true and voluntary act and deed and the voluntary act
and deed of the offices they respectively represent ••

I CERTIFY that this Contract of Loan consists of pages
including this one, and that each page is duly signed by the
parties and their instrumental witnesses at the left-hand margin
except page which is signed at the foot thereof and this
page which is the acknOWledgment.

IN WITNESS WHEREOF, I have hereunto affixed my signature and
my official seal on the date and at the place first above written.

Notary Public

My commission expires on

PTR N.

Doc. No.
Page No_
Book No.
Series of
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PROMISSORY NOTE

p ~ 198-
ON or BEFORE

we jointly and severally promise to pay the _
Electric Cooperative; Ine. at its office at

the sum of _r
-w"'!!'i-t'!"'h~i-n-t-e-r-e-s-t-·"'a-t-tw-e~l-v-e-· -p-e-r""c-en-t-·"'(12%) per annum. BefotS the
maturity, we hereby bind ourselves to make pa;ttal payments,
fi r s t payme nt to be made on _~__-:-__--:-_"':'":'__-:-_---::--_-=-_
and the subsequent payments to be made on the first day of each
quarter thereafter. All payments in arrears shall earn additional
interest at one percent (1%) per month.

In case of non-payment of the amount of this note or any
portion of it on demand, when due, or any other amount or amounts
due on account of this note, the entire obligation shall become
due and demandaple, and if for the enforcement of the payment there­
of, the COOPERATiVE is constrained to entrust the case to its
attorneys, the BORROWER binds itself to pay attorney's fees in
addition to the legal fees and other incidental expenses. In the
event of foreclosure of the mortgage securing this note, the
BORROWER binds itself to pay the def~eiency, i~ any. -

FARMERS ASSOCIATION, INC.

BY:

SIGNED IN THE PRESENCE OF:

Witness Witness \rIA
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TABLE AND MAP SUMMARIES OF PROGRAM DEVELOPMENT

This appendix contains the following tables concerning the NEA1s Dendro
Thermal Power Generation Program:

Table 1

Table 2

Table 3

Table 4

Table 5

Dendro Thermal Program, 1981-1987

Sunmary of Progress Report, February 28, 1982

Dendro Power Program List by Year, Including
Location Maps

Summary of Tree Farm Development

Annual Tree Farm Targets by Site



Table 1
Dendro Thermal Program

1981-1987
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Installed Capacity

Number of Power Plants

Annual Energy Produced

Jobs Created (Direct Only)

Hectares Reforested

Estimated Cost (1981 Prices)

Foreign

Local

Barrels of Oil Saved Per Year

200MW

72

1050 GWH

11000

70000

$220 million

}"'900 million

1.75 million

Year

Power Generation Program Targets
1982-1987

Power Capacity,MW

1982

1983

1984

1985

1986
1987

Total

29

26

32

35
38
40

200 MN



Table 2
DENDRO THERMAL DEVELOPMENT OFFICE

SUMMARY OF PROGRESS REPORT AS OF FEBRUARY 28, 1982

Last Report
12/31/81
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Total as of
2/28/82

1. Institutional Development

a. Plantations Organized
b. Farmers Associations Registered
c. Total Number of Members

2. Loan Agreements

Plantation Development

a. No. of Loan Agreements
b. Amount of Approved Loan
c. Amount of Released Loan

Power Plant

a. No. of Loan Agreements
b. Amount of Approved Loan
c. Amount of Released Loan

3. Plantation Development

a. No. of Plantation Sites Identified
b. Feasibility Studies Approved
c. Total Land Area Covered (ha.)
d. Area Planted (ha.)

4. Power Plant Facilities

a. No. of Power Plant Sites Identified
b. Equipment Ordered
c. Feasibility Studies Approved
d. A&E Services Contracts

*Adjusted

25
229

2,544*

24
P97.9M

25.4M

1
P41.9M

72
27

64,465
8;299

72
17

9
9

29
264

2,895

27
Plll M

29.5M

14
P514.2M

72
27

99,034
9,173

72
17
14
11
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Province Electric Coop. Town MW

50. Palawan PALECO Puerto Princesa 3

Sl. CagayaJ). CAGELCO II Aicala 3
I

52. Camarines Sur CASURECO IV Garchitorena 3
I

53. Pampanga PELCO I Arayat 3

54. Cagayab CAGELCO I Enrile 3

55. Sulu SULECO Panamao 1

56. Quirino QUINELCO ,...
38

1987-
57. Negros Oriental NORECO I 3

58. Cebu CEBECO III 3

59. Cebu CEBECO II 3

60. Capiz CAPELCO 3

61- Negros Occidental CENECO 3

62. Negros Occidental VRESCO 3

63. Batangas BATELCO II 3

64. Nueva Ecija NEECO III 3

" r: Bohol BOHECO I 3\:1:1.

66. Aurora AURELCO 3

67. Negros Oriental NORECO II 3

68. Northern Samar SAMAR I 3

69. Polilio Is. 1

70. Mt. Province MOPELCO 1

71. Cuyo Is. 1

72. Kalinga-Apayao KAELCO 1
40

TOTAL: 200
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DENDRO THERMAL PROJECT SITES
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Table ~

Summary
Tree Farm Development

Year of No. of Area
Energization Sites MW Reqmt. 1980 1981 1982 1983 1984 1985 1986 1987- -

1982 . 11 29 10,900 822 3,262 3,159 1,737 1,303 617

1983 10 26 9,800 32 1,403 3,025 2,264 1,842 . 1,234

1984 8 32 11,700 27 1,579 3,771 2,550 2,379 1,394

1985 13 35 13,000 4 419 3,700 3,150 3,062 2,665

1986 16 38 14,200 4,600 3,400 3,200 3,000

1987 14 40 15,200 5,000 3,400 1,400 3,400-
Total 72 200 74,800 885 6,663 13,655 14,301 16,986 12,510 6,400 3,400

Cwn: 88'5 7,518 21,173 35,474 52,460 64,970 71,370 74,770

General Area Requirement: 1.
3.
5.
6.

MW =
MW =
MW =
MW =

500 has.
1,100 has.
1,800 has.
2,200 has.

.....
/s,?

Summary :

Total .Area:

72 projects

74,800 has.

»
.... "D
eN "D

tDo ::::s
...... CL­.... )(

-J
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'. 5I Table11
'J Annual Tree Farm Targets1;
t! by Site.~
t;
I

1982 1980 1981 1982 1983 1984~ MW 1985 1986 1987

'I Ant:ique 1 8 152 225 115il .I...,
t
1
t 2. Occidental Min. 1 53 325 122,
t,

,iJ
-~
'j 3. I10c08 Norte 3 300 571 229
1
A 4. Pangasinan I 3 300 610 190'J
J

i 5. Isabela II 3 10 136 350 250 250 104
I
:1

}! 6. Zamba1es 3 15 502 250 250 83'!,
,~ 7. Abra 3 110 Boo 190H
'/
~

1 8. Isabe1a I 3 15 77 350 250 250 158"~~
!:
:1

~ 9. Aklan 3 14 266 350 250 220
,I

'f 10. Camarines Sur IV 3 50 85 350 250 250 115
,~

.a
II. Nueva Vizcaya .2 10 350 250 250 240i

!
;1
I

29 822 3262 3159 1737 1303 617,~

j
f,

I
II

1983~,
12. Pa1awan 3 12 521 250 250 67

~
'g

105 350 250 250 14513. Marinduque 3

.j 14• Iloilo II 3 15 350 250 250 235
~

~ 15. Cebu I 3 350 250 250 250
~
']1

16. Catanduanes 1 13 148 200 139it
-£
,~

.~ 17.' Lubang 1 225 125 125 25~
I
,~

'~ 18. Camarines Sur III 3 350 250 250 250

~ 19. Masbate 3 350 250 250 250
,~
11

450.~ 20. Central Pangasinan 3 250 250 150
;~
Ii 21. I locos Sur .2 _7 164 300 250 250 -11.!J

"
I~

26 1403 2264 1842 1234, 32 3025,Ji
'!

~
f
i

~\ry .
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19811 MW 1980 1981 1982 1983 1984 1985 1986 1987

22. Pampanga II 3 109 350 250 250 141

23. La Union 3 350 250 250 250

24. Bataan 3 571 250 250 29

25. Quezon 3 350 250 250 250

26. Bu1acan I 3 26 350 250 250 224

27. Nueva Ecija II 3 278 350 250 222

28. Nueva Ecija I 3 350 250 250 250

29. Pangasinan II! 3 2 441 250 250 157

30. Camarines Sur I 3 350 250 2,0 250

31- Tar1ac (B) ....2. ~ 725 500 300 250

32 27 1579 3771 2550 2379 1394

1985

32. Capiz 3 4 334 350 250 162

33. Iloilo I 3 350 250 250 250

34. Central Negros 5 500 450 450 400

35. Boho1 I 5 40 350 500 500 410

36. Negros Occ. III 3 30 350 500 500 420

31. Boho1 II 3 350 250 250 250

38. Tar1ac 3 350 250 250 250

39. Iloilo I! (B) 5 15 350 250 250 235

40. Camarines Norte 3 350 250 250 250

41- Pa1awan (Brookes) 1 200 100 100 100

42. Tawi-Tawi 1 200 100 100 100

35 4 419 3100 3150 3062 2665
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~
~
I 1986 MW 1980 1981 1982 1983 1984 1985 1986 1987I
1, 43. Camarines Sur II 3 350 250 250 250
'~

44. A1bay 3t, 350 250 250 250;
,~

l 45. Negros Occ.~

.~

.J, (VRESCO) 3 350 250 250 250
Fl

46. Cabu II 3 350 250 250 250
[j

47.;1 Batangas I 3 350 250 259 250I-,
fj

JJ
·1

48. Batangas II~j 3 350 250 250 250
1
b
'~ 49. Iloilo I (B) 3 350 250 250 250
~
f. 50. Pa1awan 3 350 250 250 250'1
It
"i
I,

t 51. Cagayan II 3 350 250 250 250
1

h!s 52. Camarines Sur IV 3 350 250 250 250·1
!j

} 53. Pampanga I 3 350 250 250 250
1•
~ 51f. Cagayan I 3 350 250 250 250
i

n
!
,9 !::'" Bu1u 1 200 200 100
-~ Xl.
~

~ 56. QUir1no 1 200 200 100
;1
,~

38 4600 3400 3200 3000
"Ii
u
9 1987
@
t
1j
,'1 57. Negros Or, I 3 350 250 250 250
11
11
.~ 58. Cebu III 3 350 250 250 250
k
:1
'it

'I 59. Capiz 3 350 250 250 250
Ii
~.,

60 . Cebu II 3 350 250 250 250
'PJ

~
n

61.','1 Central Negros 3 350 250 250 250
Ii
'jj

Ii
li 62. Negros Occ.:$
?i
,j (VRESCO) 3 350 250 250 250
~
Ij

63. 250 250 250to Batangas II 3 350
~

~
~ 64. Nueva Ecija III 3 350 250 250 250"4

~ 65. Boho1 I 3 350 250 250 250
j]

~
;;

66. Aurora 3 350 250 250 250fif
;c!
;J

~

\~'~

,1
-i;j
i!
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1987 (cont) MW 1980 1981 1982 1983 1984 1985 1986 1987

67. N'egros Or, II 3 350 250 250 250

68. Samar I 3 350 250 250 250

69. 1'011110 1 200 100 100 100

70. Nt. Province 1 200 100 100 100

71. Cuyo Island 1 200 100 100 100

72. Kal1nga-Apayao ....l 200 100 100 100

40 5000 3400 3400 3400
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FUNCT10NS OF THE DENDRO-THERMAL DEVELOPMENT OFFICE (DTDO)

The DTDO establishes the cbjectives and targets of the program, formulates
polici~s and systems, obtains funds, coordinates with local agencies and over­
sees the implementation of wood-fired power plant projects carried out by the
electric coops and the Farmers Associations. The Office is composed of six
divisions whose functions are divided into administration, engineering, agro­
forestry, finance, institutional development and a program control and informa­
tion center. (See Attachment 1.) The organization is headed by an Executive
Director who directs all office activities including: development plans, tar­
gets and priorities, coordinates with foreign governments and financing insti­
tutions for the funding requirements of dendro-thermal projects and supervises
the proper disbursement of these funds in accordance with contracts, guidelines
and policies, and evaluates program implementation. An assistant executive
director helps the executive director perform his main functions and is in
charge in the latter's absence.

'rhe DTDO has a total of 59 employees whose competence I dedication and enthusiasm
for the program have been responsible for its initial success. During 1982,
the DTDO staff is being doubled to cope with the increased work load and to
implement the larger program even more effectively in the coming years. The
offices operating budget has been increased from -,6 million in 1981 to -,11
million in 1982 to fund the new employee level and a recruitment campaign is
underway. (See Attachments 2 and 3.)

The Program Control and Information Center is composed of a project supervisor,
contracts administrator, information and project specialists who monitor and
evaluate project implementation in relation to plans and schedules through the
operation of a data bank and provide NEA management wit.h regular progress
reports. This division prepares project proposals, conducts research and
special studies regarding the impact of the program in rural areas. The divi­
sion distributes study findings and information on new data and techniques
regarding species characteristics and care, and tree farm management, as well
as program promotion through its information service.

The Engineering Division establishes procedures and guidelines in the extension
of technical assistance to electric oooperatives, assists in the negotiation of
local Architecture and Engineering contracts and supervises the construction of
the physical plant and transport systems of the projects. These activities are
currently executed by a team of highly qualified engineers whose fields of spe­
cialization are: four mechanical, three electrical and two industrial engineers.
Also with this group is an architect and a contracts specialist. Two more mecha­
nical, two electrical and three civil engineers have been selected for hiring in
the near future to augment the divipion's capabilities and to provide needed in­
house expertise in civil works.

The Agro-Forestry Division provides the guidelines for tree farm operations and
management, technical assistance to the coops and the associations in the esta­
blishment and maintenance of tree farms and undertakes research in species
applicability. It is composed of university and agricultural college trained



Appendix J
2 of 10

agricultu~ist&, ~gricultural engineers, economists and foresters responsible
for project pl~nn~ng, carrying ~nfo~~t~on and technical services to the field
and evaluation. During 1982, the division will double its present staff of
nine agriculture and forestry specialists to assist in realizing this year's
target of planting 13,600 hectares of energy tree farms. This office will
also receive a large part of the species culturation and tree farm development
and management assistance being provided under the separate Techni'cal Assistance
Project, as well as the staff development that will evolve from working with
the project's consultants.

All activities related to funds and budgets are undertaken by the Finance
Division. It. maintains books of accounts, prepares and reports budgetary
requirements, assists in negotiations for loans, releases funds to electric
cooperatives and monitors their use, The Finance Division also conducts
periodic financial and management audits of projects. The audits are accom­
plished by a group of qualified bookkeepers and certified public accountants.
Because of the increased fund releases dictated by stepped-up program imple­
mentationi this division h~s programmed the employment of an adnitional four
accountants, three budget specialists and four auditors/systems analysts to
buttress its present complement of seven.

Ttle Institutional Development Division plans for and provides members of farmers
associations, electric coop management staff and operation personnel with con­
tinuous specialized training to equip all program participants with management
concepts and skills. The division is subdivided into training and organization
development units manned by eight project management specialists and analysts,
organization specialists and training assistants. The hiring of four other
training specialists, a sociologist and a lawyer specializing in land lease/
acquisition will complete the division's staffing needs.

The Administrative Division provides general and personnel services. Personnel
and administrative officers are in charge of recruitment/placement, internal
policy implementations, employee performance appraisal, and allied activities.
Supply and records officers render staff functions in records management, and
supply/property programming, procurement, custody, allocation and distribution.
Its present complement of six will be doubled to implement this year's hiring
schedule and to meet an increased need for staff assistance resulting from the
program's growth. This Division also oversees security, janitorial, document
reproduction, transportation and messenger services.

A technical support service composed of 'locally based foreign consultants will
assume a pivotal role in overall program implementation. These consultancy
services, are part of the loan or grant packages negotiated between NEA and
various foreign governments and lending institutions, e.g. France, United
Kingdom, Japan, Asian Development Bank, A.I.D. and by the cable systems supplier,
Lasso. Working in close coordination with the various line divisions, specia­
lists in this group have already started providing technical services at all
levels of operation: the NEA, the electric cooperatives, and the farmers
associations. Others, such as AID and ADB will be starting in Summer 1982.

The technical support consultants' relationship at the NEA level is essentially
on a policy formulation basis. By implementing research and conducting studies
on biomass yields, species evaluation, energy plantation management practices,
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site exper~ence~, and energy p~oduct~Qn econQ~~cs( ~on9 other~( the consul­
tants shall ass~st the NEA in develop~ng d~t~, iriformat~on and advise Qn
improving production and management practices, The consultants w~ll also
assist in conducting NEA's continuous program review and evaluat~on process,
assess its prospects and potentials, and recommend refinements and revisions
to further strengthen the program. In addition, they will examine the pro­
gram's engineering aspects (such as cogeneration design, gasification system,
plant capacity) to determine possible improvements, and provide other inputs
for program decision-making.

At the electric cooperative level, consultants will provide superv1S10n and
guidance in the physical construction of 17 sites and in the commissioning
of 11 power plants programmed for this year, totalling 29MW. Similarly,
Lasso will also oversee the installation of the cableways at the project sites.
The consultants focusing on fuelwood production will work closely with the
coops.

Technology transfer will be most apparent at the Tree Farmers Associations level.
Some of the technical areas to be covered are failure to meet production tar­
gets, alternate species, innovative farm management techniques, pest infesta­
tion and fire protection planning. In addition, the technical support services
initially provided by the consultants shall evolve into a program action center
manned by NEA st,aff to deal with specific problems that arise at project sites.

NEA - Coop Relationship

The electric cooperatives are the direct implementors of the program in their
respective rural areas. This task is delegated to the coops because of their
exceptional performance in developing the country's successful rural electrifi­
cation program. NEA provides support to the coops and the Tree~Farmers Associations
through the DTDO's established technical, financial and administrative support
system.

Consonant to NEA-DTDO guidelines, an electric cooperative employs full time, one
forester and two agronomists for every 1,000 hectares of energy farm to assist -the
Tree Farmers ASsociations. The electric cooperative's pool of engineers are
ful~y able to carry out the program's technical aspects with some guidance
from DTDO's technical support service.

Funds provided by NEA for project development are accounted for by coops in
terms of fund disbursements and overall project output. NEA's guidelines for
program implementation are made flexible in order to allow electric cooperatives
to adopt and adapt systems which are best suited to each organization's particu­
lar situation.

NEA - DTDO Training Program

NEA-DTDO has a continuing education program designed to train and equip central
office, electric cooperative staff and Tree Farmers Association members with manage­
ment and technical concepts and skills for the timely and effective implementation
of the program.

Through the Institutional Development Division, nine workshops were conducted
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in the second half of 1981 and more than 400 members from 50 electric coopera­
t:v,!" throughout the country participated. The workshops covered introducing
new tree species, tree farm development and management and examined the pro­
q~Qm's impact on the economy and society of the communities involved. The
education program also conducted several workshops and discussion sessions for
tra.ining farmers, and provided them with information and demonstrations on the
latest farming techniques and tree care.

Attachment 4 is the DTDOls tentative schedule of training courses and seminars
to be conducted in CY 1982.
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DENDRO THERMAL DEVELOPMENT OFFICE
FUNDS FLOW STATEMENT

1981 1982 1983 1984 1985 1986 1987 TOTAL
--.::::lI"-- - -- -..-s- -- - -

Sources of Funds
~

Government Counterpart 55 207 181 182 . 173 206 214 1 218

Foreign Counterpart 173 156 62 237 286 333 420 1 667
----- -

Total 228 363 243 419 459 539 634 2 885
.-- ==== ---- ==== ===== ---- ---- -----

Uses of Funds-
Loans to Farmers Associations 30 55 53 51 12 20 14 235

»
Operational &Capital

rt
rt
0>

Expenditures of Coop 8 6 6 7 7 3 2 39 ()

~

3

Dendrotherma1 158 283 170 346 424 499 600 2 480"
m
;:,
rt

Wood Gas i fi er 26 8 34
.N
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Attachment 4
, .

198~ TENTATIVE SCHEDULEOFDENDRO TRAINING AND SEMINARS

A. AGRO-FORESTRY

l. Sem~nar-Workshopon Energy rlantation Development and Management

Date 2nd week of March
Venue Central Luzon State University (CLSU)
Duration 5 days
Participants Agriculturists/Foresters
Number of
Participants 23

2. Seminar-Workshop on Advanced Plantation Development and Management

Date
Venue

Duration
Participants

(2 schools) 2nd week of February
Continuing Education Center (CEC) UPLB College,
Laguna
3 days
Agriculturists/Foresters who have attended the
basic course on Plantation Development

J.

Number of
Participants 22

Seminar-Workshop on Dendro Power Projects (for new implementing teams)

Date
Venue
Duration
Participants

Number of
Participants

o schools) 3rd and last week of April

2 days
Board President
General Manager
Dendro Coordinator
Accountant/Bookkeeper
Agriculturist
Farmers' Association President

128 (8 cooperatives per school)

B. ENGINEERING

1. Training for Power Plant Operators and Engineers

Date
Venue
Duratior.
Part.icipants
Number of
Participants

1st week of February
Mindoro Occidental Dendro Project
3 days
Engineers and Dendro Power Plant Operators

34 (17 cooperatives)
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2. Seminar on power Plant Operations and Maint.enance

Date
Venue
Duration
Participants
Number of
Participants

2nd week of May
Mindoro Occidental Dendra Project
2 days
Engineers and Dendro Power Plant Operators

34

3. Training on Transport System

Date
Venue
Duration
Participants
Number of
Participants

2nd week of August
Bolinao Dendro Project, Pangasinan
3 days
Engineers and Dendro Power plant Operators

34

4. Safety Seminar on Operations and Maintenance

C. FINANCE

Date
Venue
Duration
Participants
Number of
Participants

2nd week of November

3 days
Engineers and Dendro Power Plant Operators

34

1. First Accounting Seminar on Dendro Projects

Dates

Venues

Duration
Participants
Number of
Participants

D. INSTITUTIONAl.

(3 schools) - last week of February
- 2nd week of April
- 3rd week of June

(1) Anhawan Beach Resort, Iloilo City
(2) Last Resort Hotel, Alaminos, Pangasinan
(3) Rural Electrification Training Center,

Agoo, La Union
3 days
Accountants

30

1. Seminar on the Organization and Supervision of Farmers' Associations

Date
Venue
Duration
Participants
Number of
Participants

3rd week of March
Last Resort Hotel, Alaminos, Pangasinan
3 days
Dencro Project Coordinator/Organization Specialist

25

\~



2. Orientation Seminar for Farmers on Dendro projects
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Dates
Venues

Duration
Participants
Number of
Participants

september and October
(1) INEC
(2) ABRECO
(3) PANELCO I
(4) CENPELCO
(5) TSELCO I
(6) rSELCO II
(7) NUVELCO
(8) ZAMECO
(9) PELCO II

(10) TARELCO
(Ill PALECO
(12) ANTECO
(13) AKELCO
(14) CAPELCO
(15) ILECO I
(16) CEBECO I

plus 25 new sites
1 day
Farmers in the Associations

3. Safety Training for Farmers

, Date
venue
Duration
Participants
Nmnber of
Participants

last week of November

2 days
Farmers
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ENVIRONMENTAL IMPACT ANALYSIS OF WOOD-FIRED POWER
PLANT PROGRAM

1. Tree Fanns

The data in Table 1 show the influence on the environment resulting from
tree farm development activities at the three sites identified for this
program. The time frame of these influences, their onset and duration,
are also shown. These influences are individually assessed as favorable
or adverse in varying degrees of importance as perceived by the team.
Finally, measures which can mitigate or correct adverse influences are
suggested.

On the whole, the change from the present vegetation and land use to
energy tree farm development using ipil-ipil, and ether fast-growing
species, is perceived to have a predominantly positive impact on the
environment. Whatever negative influences result from this dhange are
outweighed by the positive influences and can easily be corrected.

The highly adverse impacts indicated in Table 1, are expected to be of
short-tenn duration. One, the increase in soil erosion because of soil
disturbance during site preparation, cultivation, and road construction,
is common to all plantation development projects. This adverse impact
takes effect during the immediately following rainy season, but only for
the first season as vegetation development and soil stabilization quickly
follow. second, the influx of pests like rats because of the concentra-
tion of available food provided by the new plants, is also common among
reforestation species. This is critical during the early stage of the
first growing season, and can be mitigated by proper cultural practices.

It is believed by some that the heavy rainfall, the allelopathic effect
of ipil-ipil on the underbrush, and the rapid decomposition of ipil-ipil
litter would tend to induce sheet erosion in the long term. However, this
is counteracted by effective rainfall interception by the canopy and in­
creased infiltration resulting from the interweaving root system of the
plants. The negative and positive effects would therefore tend to balance
each other and the total effect would be of minor consequence compared to
soil erosion in degraded grasslands.

Another consideration is continual harvest of biomass. The harvesting
process in itself will have only minor effects especially if carried out
during the dry season, since the nature of the product would require only
the use of manual, animal-powered, or cable transport methods. Moreover,
the duration of its impact is quite short as ipil-ipil stumps coppice well
and quickly. The rotation of four years should not cause much drain in
soil nutrients since the plant produces organic matter and fixes nitrogen.

Other potentially adverse impacts are of relatively less significance.
Many of these, such as loss of genetic diversity, increased susceptibility
to diseases, and short-term increase in siltation of creeks, are again
common to tree £CAlm development activi ties. Others, such as air and
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thermal pollution because of the power plant itself, are common to thermal
power generation. But the burning of wood is considerably cleaner than
the burning of coal or oil. Pollution would have less direct effect on
settlements as the power plant could be situated away from settlement
areas.

On the other hand, the highly favorable impacts of tree farm development
on the bio-physical environment are of long-term duration. One is improved
microclimatic conditions, such as stabilized soil temperature and moisture,
because of the higher and close ipil-ipil canopy structure. Another is the
increase in primary biomass especially wood resulti~g from the reforestation
of degraded areas with fast-growing trees.

Other highly favorable impacts include the vegetational change from Imperata­
Themeda or Chromolaena-dominated grasslands to tree farms with consequent
change of vegetational structure to that of close-canopy, open understory
type; increased soil fertility; stabilization of water flow with improved
infiltration, drainage, and aquifer recharge; and decreased run-off because
of the more effective rainfall interception provided by the canopy.

The net result in the interplay of the long-term favorable impacts and the
predominantly short-term adverse impacts is the considerable improvement
of the bio-physical environment from a grassland or savannah type to a
forest type. These conclusions are co~on to the three sites of the study
and in fact to other similar sites in the country, as well, which can support
ipil-ipil or other forest species. Whether or not the forest plantation is
used for wood-fired power generation, charcoal production, or simply for
fuelwood production, its beneficial effects are essentially the same.

2. Wood-Fired Power Plant

A wood-fired power plant in the 5 MW range will have a relatively minor,
if not insignificant, adverse impact on the surrounding environment. This
issue will be considered in terms of the interaction with the surrounding
air, water, and land. In general, the major pollutants in a typical combus­
tion process are the oxides of nitrogen and sulfur as well as particu­
lates and ash. Wood, however, is essentially a sulfur-free fuel and the
oxides of nitrogen can be controlled in the combustion process. The
majority of particulates can be removed with a simple multi-cyclone se­
parator while the bottom ash can be disposed of by applying it to the land.

Furthermore, with a wood-fired plant, there is no potential for major
spillages or leaks such as from liquid petroleum, gas or radioactive sources
which could harm the surrounding environment. In fact, the establishment
of the surrounding energy tree farm will have a positive effect on soil
and water conservation as well as the overall improvement of the region.
Denuded lands are subject to erosion and deterioration.

In two sites the cooling water requirements for the plant will be satis­
fied by nearby rivers. In both cases the river flow is approximately an
order of magnitude greater than the requirements by the plants. The cons­
truction of a cooling pond will be necessary to satisfy the cooling water
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requirements of the third site. The boiler blow down can be injected
into the 'spent condenser cooling water and consequently discharged in a
very diluted form in the downstream section of the river.

Specific aspects of the environment assessment will be developed from
available data on wood firing. There is a paucity of documented data on
the emissions from the combustion of Leucaena and other fast-~rowing

species.

Air Emissions

The firing of wood in a boiler can result in the emission o! particulates
and traces of carbon monoxide, sulfur, nitrogen oxides and hydrocarbons.
The hydrocarbons are mostly low molecular-wei~ht hydrocarbons and some
polycyclic organic material (POM). Although some POM's have been identi­
fied as photochemically active and potentially carcinogenic the amounts
disc::harged to the atmosphere in a remote area should not cause any signi­
ficant health or air pollution problems.

Airbone emissions are determined by several variables including composition
of the fuel, firing method and flame temperature, physic~l form of the fuel,
completeness of combustion, excess air, pollution control system installed,
and degree of fly ash reinjection. Also, increases in the fuel moisture
content will reduce the heating value and boiler efficiency resulting in
increased fuel consumption and hence emissions.

Particulate emissions have the potential to cause the greatest impact on
ambient air quality. Several control technologies can be incorpOrated
into the system design which may be used to reduce these emissions below
the significant threshhold. Control efficiencies as high as 99.9% have
been noted with achievements generally between 90-99% in conventional
practice. Generally I mechanical collec'cors and two-stage combustion tech-:
niques can reduce emissions to the 0.1-0.5 lb/l06 Btu range. Mechanical
collectors are effective with wood fly ash due to the relative coarseness
of this material. Some recent studi~s show ~verage uncontrolled and con­
trolled particulate emissions to be 6.0 g/NM and 1.1 g/NM3, respectively,
for emission levels monitored on 26 boilers firing wood waste. The average
collection efficiency for control equipment consisting of cyclone collectors
was 83 percent.

When viewed in terms of the amount of emissions or. an energy basis, the
wood and bark fired boiler data indicate that particulate emissions on the
order of 1.4 to 3.6 g/MJ and 0.2 to 0.4 g/MJ occur for uncontrolled and
cyclone-controlled systems respectively. For consistency of presentation,
using average values, this would correspond to 0.58 to 0.07 Ib/l06 Btu
for the uncontrolled and controlled respectively. The proposed 5 MW plant
with co-generation will require an energy input on the order of 70 x 106

Btu/hr. Consequently, based on the reported data, the uncontrolled parti­
culate emission could be as high as 400 Ib/hr. With controls this would
be reduced to about 48 lb/hr which is actuallt higher than the other
mechanical separation data (ave. of 0.3 lb/IO Btu) i.e. 21 lb/hr of
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particulates. Most likely, using some controls, particulate emissions on the
order of 30 lb/hr can be obtained.

Emissions of oxides of nitrogen are basically determined by flame temperature
and fuel-bound nitrogen content. Available data indicate that NOx emissions may
range from 0.2 to 1. 2 pounds per milfion.~tu heat input. As reported by the EPA,
studies by Oregon State university!! (197S"tIIlthow that air emissions rates of
23 Ib/hr for a 100 million Btu/hr boiler have been achieved. Whether or not
these quantities of NOx are significant depend upon other site-specific con­
siderations such as the existence of atmospheric inversion layers, the migration
of plumes, etc.

Sulfur dioxide emissions are directly related to the fuel-bound sulfur content
and the rate of fuel combustion. Since wood contains virtually no sulfur, SOx
emissions are not significant.

No well-defined emission criteria can be attached to the carbon monoxide (CO)
and hydrocarbon (HC) emission rates to delineate a level of significance.
Data provided by Supernant et al~ (1976) indicate that CO emissions from
biomass may reach 2.6 to 3.1 pounds per million Btu. Data reported by Boyes3(
(1978) indicate that the level of HC emissions may reach 0.44 per million Btu.
In general, CO and HC formation is excessive only in poorly-operated and/or
uncontrolled boilers. The emission levels of both of these compounds may be
adequately controlled and substantially reduced by achieving a high degree of
carbon conversion to C02 in the combustion process. Wood combustion at ~oo low
excess air produces high levels of CO and HC, but these are regarded as ex~

c~ptional circumstances and can be avoided by proper operation procedures. If
proper excess air levels are used, 98% carbon conversion efficiencies (to C02)
can be achieved and hydrocarbon and CO emissions can be minimized. In order to
avoid fouling problems, occupational health, safety, and explosion hazards as
well as emissions, the maintenance of proper excess air levels is absolutely
necessary. CO emissions from high temperature combustion may also arise from
dissociation of C02. However, wood combustion is typically carried out within
the 1600-2000oF range. Calculations show emissions due the dissociation of C02
are less than 100 ppm and are, therefore, not a major concern.

Liguid Emissions

A certain amount of liquid effluents may be produced as run-off from fuel
storage, particularly when the moisture content is above 60 to 62%. The run-off
may contain minor amounts of water-soluble extractives such as tannins which can

!! preliminary Assessment of Biomass Conversion to Synthetic Fuels, EPA­
600/7-78-204, Industrial Environmental Research Lab. USEPA, Cincinnati,
1978.

~ Supernant, N. et aI, Preliminary Emissions Assessment of Conventional
Stationary Combustion Systems, TCA Corp. Report to USEPA, 1976

if Boyes, P .A., Comparison of Emissions Between Oil-Fired Boilers and Wood
Wastes Boilers, USEPA, 1978.
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impose a small biological oxygen demand (BOD) and may also contain some pigments.
Typically, it has been shown that run-off resulting from rain falling on fuel
piles is not significant because, in a properly constructed storage pile, the
rain water does not penetrate beyond the surface of the pile.

The normal practice for dealing with the cooling water is to recycle all but the
small quantities contaminated with oil. These waters flow through oil coolers
in turbines and boiler feed pumps and61.re exhausted into a settling tank to con­
trol contamination in the coolers. Their quantities are equipment-specific and
not of great concern. In some cases, water is used to quench ash and slag. Ex­
perience has shown that for small-scale (i.e., less than 100 x 106 Btu/hr) sys­
tems, dry ash handling is economically feasible. Also as previously mentioned,
boiler b10wdown discharges are small and easily controlled.

Consequently, in general, the potential sources of pollution may include acid
substances, tannins and 1ignins, and suspended solids. These substances ,have
an inherently low aquatic toxicity (i.e., relatively large concentrations are
required to damage biological systems). They tend to affect aquatic environ­
ments by depressing dissolved oxygen concentrations, because of their bio­
degradation, decreasing primary productivity by reducing light penetration (be­
cause of the brown color of tannins and 1ignins) and increasing sedimentation.
Ash from biomass facilities possess low concentrations of harmful elements and
none of these are highly toxic to aquatic life. Furthermore, the chemical com­
position of some woodfue1 ash contains 19 ppm silicon, 3.6 ppm aluminum, 2.9 ppm
calcium, (the most abundant elements), but contains only 0.003 ppm lead (the most
abundant heavy metal).

The cooling water requirements and their impact can be summarized as follows:
A 5 MW plant with cogeneration will discharge approximately 53 x 106 Btu/hr in
the condenser cooling water. Using a flow rate on the order of lS00 M3/hr, an
energy balance indicates that the temperature of the cooling water would in­
crease about 7 to SoC. Since the river flow at two of the sites is at least
an order of magnitude greater than the required river flow rate, and the third
site will utilize a cooling pond, the amount of water discharged at a 7 to SoC
elevation in temperature should not pose a threat to the aquatic biota in the
st,ream.

River Flow Rates and Equipment Cooling
Water Requirements

(M3/HR)
Equipment

Site River Wet Season Dry Season Requirement---

CENECO Bago 36,000 25,200 1,SOO
BOHECO!! Inabanga 10,SOO 2,160 1,SOO
ILECO Jayobo Tagbacan 26,600 7,200 l,SOO

11 During the dry season (approximately three months), the flow rate in the
Inabanga River (Bohol site) is reduced by approximately a factor of five.
The cooling requirements by the power plant can be satisfied by including
a cooling pond with a capacity of about 106 gallons. The construction of
the pond would increase the civil works cost of the project by approxi­
mately 1.5%. A cooling pond has been selected instead of a cooling tower
because of the pond's cost-effectiveness and simplicity of operation.
Furthermore, the pond would not increase foreign exchange.

'.
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Solid Waste

The solid waste associated with wood combustion includes the bottom ash from the
boiler plus residues collected in the air pollution control-system. Fermentable
carbon in the ash is the most serious problem. It can be reduced to less than
5% for bottom ash and further controlled through recirculation of fly ash.
Unlike the wastes from coal combustion, those from wood do not contain signifi­
cant quantities of hazardous or toxic materials. The amount of ash generated
is estimated to be about 5 to 8% (by weight) of the total fuel load.

A t~'pical combustion facility would yield a 98% conversion efficiency of carbon
to C02. This conversion efficiency implies that a maximum of21 lb Cloven-dried

ton of wood can be produced even assuming no production of CO. Thus, solid
carbon discharges are expected to be in the range of 200-800 tons/yr in moderate
size facilities. These quantities are of the magnitude as the particulate
emissions mentioned previously. For the 5 MW plant, the particulates remaining
(not discharged into the atmosphere) could be about 1000 to 1500 tons/yr assuming
24 hr/day, year-round operation.

Noise

A wood-fired plant using roundwood fuel is less noisy than one using chippers.
Some noise emissions result, nonetheless, from fuel unloading, fuel hogging
(if necessary), gang sawing, the operation of the boiler equipment (1. e., the
forced draft and induced draft fans), and the transport and disposal of the
residual ash. Of these sources, the sawing or hogging systems are the most
significant noise emitters.
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Table 1
Environmental Impacts of Tree Farms for Thermal Power Generation

Pre d-i c ted -1 m pac t s
Causative Time Frame Relative

Description Factors unset Duration Weight Mitigating Measures and Remarks

1. Run-off

2. Erosi on

3. Soil
Fertil ity

*Symbols

a) Overall reduction
of run-off due to
i ntercepti on of
rainfall, impedance
of surface flow,
and increased in­
filtration

a) Net reduction of
soil erosion from
less run-off and
raindrop impact

a) Increased soil
fertility

Presence of
ipil-ipil canopy
cover, organic
matter and deeper
root system

Presence of
ipil-ipil canopy
cover, organic
litter, and
interweaving root
system

N-fixing
capabil ity
of ipil-ipil
and increased
organic matter

M*

M

M

L*

L

L

HF*

F

HF

Positive impact

-':, Positive impact. Any activities
;1:hat may cause soil disturbances

should be conducted during the
dry season.

Positive impact

Onset--

I = Inmediate
M= Medium term (about 4-5

years)
L = Long term (5 and above)

~-'"o
Cl

Durati on

S = Short term
M= Medi urn term
L = Long term

, . Relative Weight

HF = Highly favorable impact
F = Favorable impact

A -. Adverseiinpact
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Env lronmenta1 Pre d i c ted Imp act s
and Resource Causative Time Frame Relative

Items Description Factors Onset DUration Weight Mitigating Measures and Remarks



Envi ronmenta1 Impacts of Tree Farms for Thenna1 Power hPnj:lor('ti on

Env 1ronmenta1 Pre die ted f m pac t s
and Resource Causative -- Time Frame Re1at;ve Mitigating Measures

Items Description Factors -- onset Duration WeiQht _ ~ _.~ ~a.nd Remarks

d) Loss of water in Water requirements for L L A Locate dendrothermal power
rivers/creeks or boiler and cooling pond plants in areas with suf-
underground ficient water output; and
water tables if construct small cooling
wells are used. pondsi f necessa ry.

5. Microclimate Improved and Higher and close canopy M L HF Positive impact
stabilized soil structure of ipil-ipil
temperature and and the wind-break effect
moisture t humi- of its rigid stems
dity and wi nd
movement

6. Air quality Overall improve- Concentrated tree growth I L HF Positive impact
ment of air
qua1ity in the
region due to
increased oxygen
and reduction of
dust.

B. Biological
Environment

1. Primary a) Loss of some Site preparation t clearing I L A Extension campaigns toproductivity savannah and for road, transport system~ emphasize importance of
secondary forest and other infrastructure remaining trees; careful
trees within the planning so that construc-
plantation area tion activities will veer

away from forested areas
b) Increased pri- Reforestation of formerly M L HF Positive impact

\O~mary biomass denuded areas with fast 0'0
especially wood growing ipil-ipil and other H>CD

::l
trees 1-'0.

I-' 1---
><
X

~
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Environmental Impacts of Tree Farms for Thermal Power Generation

Mitigating Measures
and Rema

2. Succession a) Vegetational change Dominance by faster M L HF Positive impact"
from lmperata- and taller growing
Themeda or Chromo- ipil-ipil through
laena dominated shading, general
grasslands to pure improvement of soil
plantations of ipil- structure and fer-
ipil wi th conse- tility and protection
quent change of from fire
vegetation struc-
ture to close
canopy, open under-
story type

b) Change in animal Transformation of their L L F Pos i tive impact
population from habitat
predominantly
grassland/savannah
types to forest
type

3. Genetic Loss of geneti c S!mplification of 'lpn~la- M L A Intercrop other species
Resources diversity and also tlve cover to adomlnan with ipil-ipil and plant

probably the flexi- species which is ipil- '- belts of mixed species
bility to adapt to ipi 1
envi ronmental
changes

4. Pest a) Increase of Monoculture/concentra- M L A Monitor pest occurrence
Occurrence insect pests tion of the insect and perform necessary

especially pest's food source pest management strategy 6~

of Araecerus "0

fasciculatus which o CD
H\::S

usua lly attacks 0.
~ ....

giant ipil-ipil ~)(

xpods

........~
"/

'"



Envi ronmen-tal
and Resource

Items

Environmental Impacts of lr~e Farms for Thermal Power Generation

Pre d i c ted Imp ..L c t s " "
Causati ve Time FrClTle Rel ative - /-11 tl gatHig Measures

Description factors unset Duration WeiQht and Remarks

b) Potential influx of Young shoots of I M A Clear area where young
ipil-ipil are plantedvertebrate pests ipil-ipil are
and growinglike rats (i.e. food for these

Rattus mindanensis, rats
Rattus exulans
gueratn

5. Aquatic Possible degrada- Planting and construc- I,M L A Strict implementation ofResources tion of aquatic tion activities, wood
erosion control measureresources (i .e. harvesting increased

fish) due to silta- local demand for plant-
tion. ing and domestic needs

(see 4a, 4c &4d)

~<::

~»o
~'O

'0o til
I-t>::l

0..
~I-'.
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PROJECl' SITE DESCRIPTION: INCLUDING COOPERATIVES'CAPACITY
(CURRENT AND PLANNED), PLANTATION DESIGN AND ENVIRONMENTAL STATEMENT,

~his appendix focuses on the three power plant and tree farm sites to be financed
under this subproject, and consists of three sections. First, is a description
of the current and planned capacity and demand of each of the rural electric
cooperatives involved (this appears below). Second, copies of instructions sent
by the Director of the Bureau of Forest Development (BFD) to all Regional and
District BFD officers to provide NEA and the electric cooperatives full and imme­
diate assistance in starting tree farm development. Third, is the site investiga­
tion report and suggested tree farm development and operational plan as prepared
b~ outside consultants. Because of its size, this report is submitted as an
accompaniment to the Project Paper.

1. Cavacity and Demand

Negros Occidental Site

The Central Negros Electric Cooperative (CENECO) is located at Bacolod City. The
cooperative had a peak demand of approximately 21 MW in 1981. Energy requirements
were over 100,000,000 kwh to serve the cooperative's 36,000 customers.

Revenue in 1981 was almost ~80 million with a margin after expenses of about
~7 million. This cooperative faces no problems of economic and financial viability.

The peak demand for 1985 is forecast at 38 MW. Energy requirements are forecast
at 180,000,000 kwh per year by that time. Revenues will not increase commensurately
since power costs and, consequently, rates will fall sharply as new generation
plants corne on line. These new plants will be the NEA!CENECO mini-hydro and wood­
fired power plants and the National Power Corporation (NPC) geothermal plant in
Southern Negros.

Iloilo Site

The Iloilo Electric Cooperative II (ILECO II) is located at Pototan, Iloilo and
served approximately 19,492 customers in 1981. It purchased some 12,174,000 kwh
in 1981 and had a peak demand of about 4 MW.

Gross revenue in 1981 was about ~8.7 million. The cooperative is relatively
affluent and faces no problem of economic and financial viability.

By 1985 peak demand is projected to be well over 8 MW and energy requirements
are forecast at 39,332,000 kwh. To produce these requirements, the cooperative
has started two wood-fired power plant projects; one of 3 MW and the 5 MW plant
funded under this subproject. The former to corne on line in 1983, and the latter
in 1985.

Bohol Site

The Bohol Electric Cooperative I (BOHECO I) is located in Tubigon, Bohol and
serves approximate1y 18,000 customers. It purchased some 5,000, 000 kwh in 1981.
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Its peak demand was about 2.2 MW. In recent years demand has grown at more than
30% per year as new lines have been constructed to reach additional customers.
By 1985, peak demand is projected to be just under 5 MW and electric power require­
ments to be about 15,000,000 kwh per year.

ReViSllue in 1981 was J1I6.2 million and operating expenses just over 13.0 million.
Loan amortization was ;1111.35 million. For 1985, its revenue is projected at
'18.3 million in terms of 1981 prices, with a margin of about J1I2.5 million.

In 1985, a 5 MW wood-fired power plant will come on line. Excess power will be
sold to the neighboring BOHECO II which by then will require 10,000,000 kwh per
year. By 1990, however, the combined power requirements for BOHECO I and II will
be 45,000,000 kwh per year.

2. Instructions to Regional and District BFD Officers

Copies of March 1982 instructions sent out by the Director, Bureau of Forest
Development to all Regional and District BFD Officers are Attachment 1 to this
Appendix.

3. Consultant's Site Report and Letters from Reviewers

The consultant's report on the three sites identified for this subproject
accompanies this project Paper separately because of its size. The letters
(Attachment 2) were received from four different private sector forestry groups
and serve as a review of the consultant's report as required in State Cable
No. 317473. The four groups have extensive experience in growing trees for profit
in the Philippines, and in three cases, have managed very large reforestation efforts.
NOTE: The letters include the three original project sites: Bohol, Negros
Oriental and Negros Occidental. The Negros Oriental site, NOCECO, has since been
dropped, because of population density, in favor of :the much bl!!'tter Iloilo site.
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Attachment 1 (a)

Republic or the Philippines ..
Ministxy .of Natur~1 Resourc

BUREAU OF FOREsT DE'

04 Mu-ch 1982

Ceo. Pedro G. IUJDl
Acbin:1strator
NatiaW. Electrif1catica Acbin:1stration
E & E Bldg., Quezon Avenue
Quezal City

Dear Gen. DImll: .

I am pleased to ac1o:lowledge receipt of your letter
of 25 Febroary 1982 reiterating your request for the expedi­
tious action on applications filed by electric cooperatives
for tree plantation developIBlt.

Mly. I infcmn you that I have given inst:rueticos to
all the Regi.aJal DiI:ectors and District FoteSters of the
Bureau of Forest~t to spedite the processirlg of
applicatioos of dendto-t:hennal· plantatims fUed by electric
cooperatives ea:redited by the NEA. In addition, .I have also
instweted tbese· foxesay offici..a1s to al.l.ow such ,pplicaDts
to \I1de:rt:ake 1l11l11diate cievel.6pmental aeti,,'ities in the.are8S
applied for, such as nursery estab11sl'lDEllt and plaldng
operatia:ls, providecl the area is available.

lb:losed is a copy of Urf inst:ruetioos for your
infotmatia.l mdreferEllCe.

With my waxmest personal regards.

Very truly ywrs,

<:=}~.'~
.,// ~~tor

·i

Encl. :

DILlMAN. QUezON C1TY

I
\.

,r;-.)
.'\.\I
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TO

~DIO ~£SSAGE/TELE",JW' -~ -< TrW!SnSSIQ;!

ALL DISTRICT FORESTERS
ALL ~GIONAL 01 RECTORS
BUREAU OF FOREST DEVELOP~'i:NT

IN Ccru/ECTI<J.I ~lnH THE P.EPP.ESE:·lTATImISr~DE BY THE ~iATIONAL

ELECTRIFICATI~i ADMINISTPATI~l REGARDING APPLICATIa4S FILED

BY NEA ACCREDITED ELECTRIC COOPFATIVES FOR THE ESTABLISHt£NT
OF [£NDRO THEPJ1AlPLfl'lTATIOUS. YOU P.f£ HEREBY mSTRUCTED TO

Irt£DIATELY TAKE ACTION AS FOLLOI4S:

1) AREAS COVERED BY APPLICATICllS TO ESTJlLlLISH DENDRa THEIlr1AL

PLNiTATlONS SHOULD Hf£DI.t\TELY DE VERIFIED MID THE STATUS

OF SAID AREA BE REPORTED. Ifl CASES UHEJt: THE I\PPLIEO

AREA E"'RACES OR ENCROf;CHES ON RESEF;'; AREAS SUCH PS

HATI~AL PARK. THE st.t£ SHOULD BE IHl'£DIATELY DELINEATED

MD Hf1Rl<ED P1iD ALSO REPORTED.

2) THE PROCESSIrlG OF AlL.?~CH I\PPLICATIONS SHALL BE EXPEDITED
AND IN COtISOOANCE !HTH BFD CI RCULAA NO 52. SERIES OF 1980.

3) IF AN EVALUATI<Xi OF THE f:?PLIcr.TIOl AND ALL SUPPORTItlG

PAPERS DISCLOSES THAT THE SAfE IS IN ACCORDfflCE WITH

P?l,ICY AtID REGULATI(Y.olS, THE ELECTRIC COOPERt'\TIVE CONCERNED

S'II"UI 1 BE ALLOtfED HKOIf.TELY TO tt1DERTAKE UIITIAL

DEvnOY.,I£NTAL ACTIVITIES. DISTRICT FORESTERS ARE REI')UIRED

TO GIVE UTMOST PREFERENCE TO I\lL I'J>PLICATIOfIS OF ELECrnIC
COOPERATIVES BY EXPEDITIOUSLY ACTItlG 0:1 THEIR APPLICATI(XI
PAPERS AND IF POSSIBLE. TO BE HA:lIlCARRIED BY SPECIAL

MESSENGER TO THE CENTRAL OFFICE THRU THE REGIOflAL OFFICE

FOR FURTHER ACTION.

, -,

4) DISTRICT FORESTERS AND REGIOrlAL DIP.£CTOns ARE FURTHER

DIRECTED TO SUBMIT REPORTS ON THEIR fICTIONS TAKEN ON

THIS INSTRUCTION tJITHHi FIVE (5) DAYS FROt1 RECEIPT

HEREOF.

,~F~E1r:.1Fl~YF. ~RCA7i
DTDO Administrative
11 March 1982

(SGD.) EDMUNDO V. CORTES

Director



March 1, 1982

FAR EAST WOOD CONSULTANTS
GROUND nOOR, VALDERRAMA BLDG.. ESTEBAN STREET

LEGASPI VILLAGE. MAKATI. PHILIPPINES
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Energy Department
United States Agency for
International Development (USAID)
1501 Magsaysay Centre Bldg.
1680 Roxas Boulevard, Manila

Attention: Mr. Lawrence Ervin

Dear Sirs,

As requested by you, we have read NADECOR's report on three sites prepared
for NEA Dendro Thermal Plantation Projects which we understand are considered
lor some assistance by USAID.
We find MADECOR's presentation in general clear and adequate with emphasis on
all main parameters which should be considered when assessing the suitability
of the proposed plantations. Particularly, yield and fuelwood harvesting and
transport are discussed at some length in the report. In these comments, we
would like to focus on these two main fields of observation.

MADECOR have based their assessment of the production possibilities on a
previous study that encompassed 62 yield plots "all over the country" (and
on height measurement in existing "Giant Ipil-Ipil" plantations at the
Lacson ranch in CENECO plantation site).

This makes} probably, their basic yield data conservative for the
following reasons:

1. Some of the measured trees are likely to be of other and inferior
origin than from the giant clones K8, K22, K28 and K27.
Seed control has not been the strength of Philippine silviculture
and especially at the onstart of the 'Giant Ipil-Ipil fever' in this
country, the extraordinary prices paid for Ipil-Ipil seed gave reason
to uncontrollable shortcuts.
MADECOR's production figures assume the usage of K8 and K28.

Tel. Nos. 817 -1541·43
88.1226

Tel." No. 63619 Metal PH Cable Addren: FEWMANILA
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Attachment 2(b)

2. Especially in a short rotation cycle, the condition of the plants
at the time of planting will affect the growth conditions.
In the material that served MADECOR as references, a variation in
this respect was, most probably, represented.
Such a variation would be much less in a dendro thermal plantation
using direct seeding limited to the start of the rainy season as
assumed by MADECOR.

3. Good management of plantation likewise will contribute to a higher
yield as detailed in MADECOR's report.
In all probability, MADECOR's reference material was not subject to
such intensive care that they prescribe for the dendro thermal
plantations.

On the other hand, MADECOR based the effect of upgrading of growth
conditions by liming and fertilizing on field observations covering
a period of only 16 months. Considering the application methods
recommended by MADECOR and aware of silviculture practices in the
Philippines, this calls for some cautioning:

The type of upgrading as prescribed by MADECOR certainly gives a
good start to the plant - but a decline normally occurs during the
later part of the growth period when the roots of the plants have
spread out.
Therefore, the effect of the application of lime and fertilizer should
be kept under observation and additional upgrading efforts may prove
necessary in a strive to achieve the production target.

MADECOR recommend Giant Ipil-Ipil as the main species to be planted,
but advocate "species diversification," in one case 20% contouX' planting
of Glyricidia sepium, in other cases second growth forest development.
It is a weakness of the study that it does not discuss the production
effects of such a mix. We assume, however, that such diversification
generally will be on a scale that does not influence on the main
conclusions valid for Ipil-Ipil stands.

The total effect of the conservative reference material and the somewhat
optimistic reliance on the upgrading of the soil is not possible to
judge - but it should be within reach to counteract on a retarded growth,
thus, until further studies, ~~2Q!:~_I!~!~_!!a~!~~_!!I_~!_!~~!f~~~~

MADECOR's conclusion on harvesting methods seem practical and tally with
our own experience. Also their analysis of skidding and hauling arrangements
seem practical. However, there is a slight over-emphasis of cableway
transports in their recommendations.
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/

In an intensively managed plantation area. many other transport tasks
arise aside from the hauling of fuel wood. A comparison of the economy
of cableway transport with that of road bound transportation methods
must include such other benefits of road constructions. Also usage of
light wheel tractors with trucks for hauling on temporary log bed roads in
the gullies may be considered.
The organization of bundles and the crosscutting into shorter sizes would
have to be analyzed in some detail.
In general. cost of wood transportation is lesser when long bundles can
be handled. However. without a physical inspection of the areas, we can not
give any critical remark to MADECOR's recommendations in this respect but
that!!!2_2~!!-!O-2!!-2!-~!!2!e2!~_!~2~!~_~!_~2~!f~!!!~'A mix of various
methods may well prove advantageous. '

Other aspects covered by the report are either not possible to comment on
without our own site inspection or seem convincing enough. Q~!_!!2!!!!!2~_f!

th!~_~~fQ!~-!~2I-!~~~i!Y!_12~_!~!!!~~!~~_~!~~i!2~~~_!!_~2_IE~!-~!~f!f2~
!2_!~ff~!~.!~_f!222!!2_£!~~!~!22!_2~_~2~·

Sincerely yours •

.

FF~AR..~~.oo...CONS1lLTANTS CDIU'.

(/lW /~~-/~
/

'F ERLANDSON

UE:eva



PALAWAN LUMBER MANUFACTURING CORPORATION
3RD FLOOR JEG BUILDING

ISO LEGASPI STREET
LEGASPI VILLAGE, MAKATI. METRO MANILA
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Attachment 2 (d)

Much 24, 1982

Mr. La.r••c. J. ErTin
S••ior Bn.rl1 Ad.i.or
U.S. AID
RaaoR M....,.~ C••t.r BldS.
Rozas Bl.4•• Manil.

Subj.otl KIA D.a4rot••r.al PlaatatioD Project.

Deal' Mr. "riA,
tkaak 70U tor all••ias •• to per... o.er the proj.ot .tu4J

ot the abo.. .ubj.ct proj.ct••

fakiRS i.to account the coet .t oil .o.adal. 1a produciD,
.1ectricitl. it i. r.all, hiIAti•• that •• cOD.i4.r uaiDS ta.
re•••••l. r •••vo.. ('or••t plutatio.) U ••1II'C. of t.l.

lov pro,.•• proj.c' rill t1ll"th.r ...i.t tlao .o••r t· •
••rio.. proar" ot refor••tatio. ..i4. tro. the ••,10,.••t -
ratio...d otaer b•••fit. that the local p.pulao. will "ri.o
tro. aait ,roj.ot.

loar o'-lc••f ar•• i •••ritorio.. 00..iter1.. ~ .....a­
tio••, ~o tore.t of lit. Kaalull ill I.sro., • ..,Ja 80re .. ri~

Bohol ,ro.iao. ..icla i. 0.. 01 our 110.' ufol" ....t. ar... .hicll
ia Dot ODl, i ••••4 of r.tor••tatioD an4 .1.ctricit, ••t i.
pre•••tll be••t bl lack of .ood ••ppl, to the poi.' .her.i.
ta., •••• us. ooco.~t trUDka .. .ood po.t for th.ir houaias
con.trueti.D.

'or lOur Rext proj.ct, .il1 70U pl.... coui4.r Pal....
a....ite••p.oiall1 Pu.rto Prillc.a. Citl ,oinc aortll7 Thi., ••
will hiShll appr.ci.t., aillc. this 1. aleo the ho••town of
Mi.i.t.r T. Q. P.la of ~ Natural R••ourc•• M1Iliatr.r.

SiDc.r.ll,

\1!



T,le~ NQI.: ITT 45044 & 45521
fiCA 22142
E.."rn 83648

PAPER INDUSTRIES CORPORATION OF THE PHILIPPINES
A. SORIANO CORP. - GENERAL MANAGEIIS

UI'1lC "'~_. _ IIUIHDIA IIX'nNaION, "AKATI. MITRO MAN"'"
P••• _ • COMMIRCIAL ClNTKR. MAIlATI. MITIIO MAJlIU. PHILIPPlMIa

CftL, NO••·.·11 MAIN 1_K1

26 March 1982
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Attachment 2(e)
MILlSITE:

"SLIG. SURIGAO DEI. IUfl
MINOA~O

eo MARIA CRISTINA. 8ALO-1
lANAO DEL NORTE

MINDANAO

Mr. Lawrence J. Erwin
Senior Energy Advisor
USAID
Ramon Magsaysay Center
1680 Roxas Blvd." Pasay
Metro Manila

Sir:

This has reference to your letter of 5 March 1982,
requesting for reaction/comments on the correctness and feasibility
of the operational plans prepared by Mandala Agricultural Develop­
ment Corporation (MADECOR) for the CENECO and BOHECO I
dendrothermal plantation proj ects.

In this connection, we are pleased to inform you that the
plans prepared by MADECOR are technically feasible except for
a few constraints which are as follows:

1. CENECO Dendrothermal Plantation Project

a. The need to apply lime in area at 450 g. per hole
or 2 tons per hectare to neutralize the acidity of the soil is very
costly. Based on the average price of agricultural lime at P700/ton
the project would spend P6 million in terms of lime inputs alone.
The reduction of the dosage recommended to one half or 225 g/hole
or 1 ton/ha would mean a savings of P3 million and there would
also be considerable effect on the growth of the seedlings/trees.

b. Direct seeding of inoculated seeds of Ipil-ipil is
not quite a good recommendation considering the characteristics of
the plantation area which are mostly open, cogonal and denuded.
The use of nursery propagated seedlings would ensure higher
survival of seedlings planted in such areas. A temporary nursery

llDORESS ALL COMMUNlCATIONIlO 1ItE CCMPNtlI.IlOT TO ~VlOUA\S

\
/i \

r \'
\



Warm regards.

Very truly yours,

We hope we have been of assistance to your office.

•

A,ppendix L
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Attachment'2(f),Mr. Lawrence J. Erwin
Z6 March J98Z
Page two

z•. 130HECO 1 Dendrothermal Plantation Project

PAPER INDUSTRIES CORPORATION
.OF THE PHILIPPINES

A. Soriano Corporation ~ Gen.. Mgrs.

JI-~~
()~nior Forester .

located inthe.most strategic location within, the plantation area using
around 6 to 8 personnel would not cost much it' compared to the
higher 8Ul"vival rate of planted seedlings which would be very low
using the direct seeding technique.

Furthermore. we believe MADECOR made· a good job in
preparing the subject plans except for few necessary revisions.

Except for the direct seeding of ipil~ipil in planting
holes the operational plan, looks sound and feasible.

YEB:tll

•
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Attachment 2(9)

Harch 31, 1982

Mr. Lawrence J. Ervin
Senior Energy Advisor
U.S. AID
Ramon Nagsaysay Center Bldg.
Roxas Blvd., hanila

!olr. Ervin:

Comments on ltiadecor f 8 Paper; "Operational
Planning for NEA Uendrothermal Plantation
Projects".

The above project if pushed thru, WOllld be
a laudable one. It will be hitting the heart of
the problem-which is the economic underdeveloped
sector of the society, which is the "slash and
burn" shifting cultivators and the upland farmers.

In 80 far as the local situation is concerned,
We envision the following scenario:

A. You will be adding fuel to the couptry's
growing momentum on reforestation @d
afforestation, specially on area. sur­
rounding the mountain ot: the project
site.

lie Erosion will further be prevented thus
lessening floods and damages on lowland
areas.

c. The income of the local people will be
auglnented by participating in said pro­
ject.

D. The residuals of the natural forest
will not be over-burden by constant
cutting of the community for their
fuel wood requirements.

I

1

i

.I
i



Attachment 2 (h)

E.When the plantation is ongo:i.ng, it
will induce other farmers with idle
lands to plant trees, since We pre­
sume.that it can also be sold to the
proposed Dendro plant but even the
local sugar raills which have conver­
ted to fuel wood will have continue.
supply.

Th~ project Will just act as a
Catalyst for the further development
of reforestation programs of our
country.

F. And finally, when the pl ant.is On
stream, it will be a great boom to
busine.s development considerin&tba
low CO$t of electricity it can otfer
to the community.

The possibilities, therefore,
are endless. And this will support
the industry's contention that "we
can only have a stable forest with
a stable community and vise-versa".

We wish you success in pUiilhing thruthe
said project.

Very

~.~A"J\R I
Vi e-Presid -Forest

Conservat.ion



PROJECT FLOW SHEET

This appendix contains project implementation/

development flow charts for each of the

subproject sites.

NOTE: The flow charts were developed
for an April 1982 PP approval.
While this approval date no
longer stands, the basic time
frame remains the same in
terms of project months.

APPENDIX M
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VISAYAS·GRID DEVELOPMENT

As a result of discussions held in August and October 1981, called for by the
Prime Minister and coordinated by NEDA, NEA and NPC reached an agreement on their
respective roles in the generation and distribution of electricity in the
Philippines. Of the many points of agreement reached the following are most
relevant to this project:

a. NEA will be responsible for developing wood-fired power plants.

b. NEA will increase its
Visayas with priority
100\ on diesel fuel).
decreased.

electrical generation efforts throughout the
attention given to Panay. (The Visayas rely almost

NEA efforts in Luzon will be correspondingly

c. NEA's wood-fired and mini-hydro projects will be integrated into NPC's
development plans in the NPC grids. NEA is responsible for constructing
69 KV lines on Panay, Samar and Lanao Norte Province in Mindanao.

d. NEA and NPC are to hold coordinating meetings at least once a month to
ensure effective development planning.

The discussion below is based on meetings involving the USAID, Secretariat,
NPC, NEA and ADB officials. The discussion focuses on the development of the
Visayas grid and the collaborative program of the two agencies involved (NEA
and NPC) •

Since power planning was first introduced in the1960s, the long term power
development program of the three national grids: Luzon, Mindanao and Visayas,
has undergone a number of revisions, particularly the areas of project priori­
tization and load supply optimization. The present Visayas power plan has
evolved from dynamic iterations and has recently been replanned to incorporate
the latest assessments of load growth capabilities, geological potentials, as
well as other techno-economic parameters, including the NEA role.

The Visayas grid consists of five separate island grids: Leyte-Samar, Cebu,
Bohol, Panay and Negros. While the grid program emphasizes development of
geothermal and coal generation, priority is also assigned to the development
of wood-fired power plants and mini-hydro units to augment power systems that
will have to be installed.

The program features a major reduction in heavy reliance on imported oil-based
fuels through the exploitation and utilization of stable priced, indigenous
non-oil energy resources. The expanded use of geothermal, coal, wood-fired
plants and mini-hydro is expected to effect a shift in the current power supply
structure, and provide a favorable mix of resource supply. The increased
introduction of the latter two technologies will also enable NPC to reduce
its development costs.
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NEGROS----
The power program of the Negros grid will pursue, as its primary source, the
development of the geothermal f~eld i.n Palimpinon. Three geothermal units
(112.5MW) now under construction, are expected to be operational in 1983 and
m,vther two are planned for 1985 (see Table 1, Negros Power Grid), making a
total geothermal capacity of 222.5 MW, and realizing the full capacity of the
field. The newly available power will satisfy the requirements of the Con­
struction and Development Corporation of the Philippines (CDCP) and Marinduque
mining companies. The availability of power would allow these companies to
wldertake production expansion programs. With the full commissioning of the
five planned geothermal units, the 32 MW diesel power barge #1 (currently
servicing the requirements of cooperatives: VERESCO, NOCECO and CENECO) can
be transferred to Panay by 1987.

The power outlook for the Negros grid presented in Table 1 shows the installed
capacity growing from around 386.1 megaw~tts in 1985 to 528.1 megawatts by
1987. This reflects an 11% growth over thE; three-year period. Of the 386.1
megawatts in 1985, geothermal is 59%, diesel 37%, wood-fired 4\ and hydro 21%.
The total dependable capacity will be 340.4 megawatts in 1985 and 465.9 in
1987. The installations of wood-fired power plants as base load units will
enable the NPC to reduce its use of oil-based power generation in the Negros
grid by 10.6% and 27.3% in 1985 and 1987 respectively.

CENECO, which served 36 thousand customers, a total of 100 million kwh in 1981,
has a projected peak demand of 38 megawatts by 1985. The wood-fired power
plants will be used to help meet the growing demand for electricity of CENECO
customers.

In absolute terms, the contribution of wood-fired power plants to the island
is around 281,666 barrels of o,il equivalent in 1987, realizing a gross foreign
exchange savings of $9.6 million in current prices of crude' oil imports.

Peak demand and capability for 1980 to 1990 is presented in Figure 1. The
energy requirement and supply aurves for the same period is sl10wn in Figure 2.

PANAY

The Panay grid is currently 100% diesel dependent. Panay is serviced by diesel
systems in operation since 1974 and before, which in the past provided sufficient
amounts of reasonably priced electricity. As the cost of using this equipment
has become quite high, as would be the cost of introducing additional diesel
units, the island's rapidly increasing electricity demand is not being met.
Thus, economic development is restrained and household electricity needs are
not fully met.

By 1985, however, the NPC and NEA power expansion program of the Panay grid
(see Table 2, Panay Power Grid) provides for an additional installed capacity
of 21 megawatts from wood-fired power plants in addition to the diesel. In
introducing the new systems, a continuous and expanded supply to the coops will
become possible.

By 1985, the total installed capacity is estimated to be 98.94 megawatts,

~.
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j,nc:t:'e~~ing to 19l~94 meg~watts by 1987 or an increase (:If 25%. Of the total
in~ta1led capac~ty in 1985, d~e~el i~ 79% And the balance is ~rovided by wood­
fired plant's; reducing diesel consumption by 27% in 1985 a.nd 35% in 1987.

By the end of 1987, oil's share of the total Panay grid supply ba~e/is pro­
jected to decrease to 57% as a coal thermal plant and two new wood~fired

plants are added to the system. The expected contribution of the wood-fired
power plants by 1987 is estimated to be 561,666 barrels of oil equivalent or
a foreign exchange savings of approximately $19.1 million.

The system peak demand and capability as well as th$energy requirement and
supply curves are presented in Figures 3 and 4 respect~vely,

BOBOL

At present, Bahol's total installed capacity is 23.2 megawatts! The present
epergy mix is such that 93\ (22 MW-) is provided by diesel and ;the balance
(J.2 MW) by hydroelectric.

The generation expansion program of the Bohol grid is g:eared to approx,imately
doubling its capacity by 1985 and then a slight increase between 1985-1990.
Although the Bahol grid carries a small load compared to Negros, Cebu, or
Panay, its requirements are important to the NPC and NEA because 73\ of its
customers are coops which cater essentially to householC!s. A primary goal of
the two agencie's in Bahol is to enable the cooperatives to expand their services
to more r~mote areas.

By 1985, the NPC and NEJ\ programs·will be capable of generating 6.2 megawatts
from a new hydro plant and 13 megawatts from wood-fired:~wer plants. The
tot.al installed capacity by 1985 is estimated to be 41.2 tnegawatts and 44.2
megawatts in 1987. (See Table 3, Bohol Power Grid,)

Of the 41.2 megawatts installed capacity by 1985, diesel is 5::)\, wood 32\,
a.1d hydro 15%. By 1987, the share of diesel' s contribut~ion decl ines to 49. 7\,
~ith the wood-fired component increasing to 36% and hydro remaining at 15%.
r~he construction of wood-fired power plants is projected to reduce diesel
consumption by 59% in 1985 and 73% in 1987. The availi~ility of 16 megawatts
from wood-fired power plants on the island by 1987 is projected to reduce
diesel consumption by 150,000 barrels of oil equivalent for a foreign exchange
savings of $5.1 million.

The program in the visayas grid calls for an added capcity of 675.9 MW between
1982 and 1990, with total capacity at the end of 1990 projected at 1121.64
megawatts from the following sources:
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ViS~¥qS C~pac~t¥ b¥ 199G±I
tIn megawi3,tts, MW)

HydreY

166.0

Geothermal

228.5

Coql-The;rma1,

278.0

Diesel

364.14

Wood-Fired

85.0

Total

1121. 64

A total of 407 megawatts of new power generation ~~ projected to be added to
the grid over a six-year planning period (198:4-199b). Between 1982 and 1990,
the total demand in the Visayas market is project~d to increase from 2400.4
gigawatt-hours to 5413.3 gigawatb··hours. See Tables 1 to 4 for details. Th~

last column of Tables 1 to 4 shows either a surplus or a deficit. The surplus
means thqt the diesel component of the total generation capacity can be reduced
and non-oil fuel used in its place.

In summary, the total contribution of the 85 MWs produced by the wood-fired
power plants between 1985 and 1990 is estimated to be 800,000 barrels of oil
equivalent or gross foreign exchange savings of $27.2 million.

The power program of NPC and NEA in the Visayas grid will result in foreign
exchange savings, employment ger.eration, technology transfer and linkage
effects on the industrial as well as the agricultural sectors. Although fossil
fuel products (mostly imported) will continue to be the largest single fuel
source in the islands, non 'oil-based energy use will become a significant fac­
tor in future electricity generation.

The system peak demand and capability curves is shown in Figure 5. The energy
requirement and supply curves are given in Figure 6.

1/ Excluding Leyte-Samar.

~ This does not include 46.5 MW of mini-hydro units being installed by NEA
during this same period. While the majority of this capacity will be in
Panay, the NPC has not included them in their tables as the final decision
on most of the exact sites has not yet been made. The development of this
capacity is, however, agreed upon between the two agencies.
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F'igure 6

Bohol Powe:~ Grid
System Energy Requi_ement & St~ply Curve

(1930-1990)

Source: Syst.em Planning
Nati0nal Power Corporation
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Figure 7

Cebu P<")Wer Grid
System Peak Demand & Capability Cu1~e

(1980-1990)
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Figure 8
Cebu Power Gri':i

System Energy R(1quirenent & Supply Curve
(1980-1990)
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