. 1i"AL PROC2™ PUNCING ALLOTUENT YEIULITED 3000}

8. ALLOTUENT @EIUERET 0.

13. PUNOD ACSCAVED POm 4L LOTHENT

. FD- AM-G8Y 4 e
-.cv P08 (MTEANATIONGL JEVELIPLEN T . TRANgACTION 2308 PAF
* PROJECT AUTHCRIZATION AND RECUEST 2o s
FOR ALLOTMENT OF FUNDS  PART! ! 3 seeere | & 30cmsT S
. CBUNTRY ENTITY l 4. SOCLMENT AEVISICH VL wOE® 'c—'
World wide , |
- PAQETT WUMBLR T giqirsy ¢. QUREAUSIFTICY j 7. PAG,EST NIT L Wesioum 0 cherecters)
a, SVuEOL 9. S30¢
z B [~ Energy Expansion through Biomass -
536':”09 - 0 | G36 21 = Productign, Conversion and Use <
. 8eQ,CT ACTION TaxEMn 0. C3T. PERICO JF MP LuENTATICN
ApeROvaL Y a NITTLT 1)
DECIUCH O . 2isamesgvgd ' | Il U
2« JCAUTwQEILED vas, aray, 2
0. APORQVED BUQGE™ 410 ASOROARIATLD FUNQDS $200)
s amoec ,T 1. saimaay LYY DR =R :30([ € 's7ov 19 l m. INO #Y __ ] < IO oY
v a-en symscig
LD 1T Rt ! cht:l | € dman~ D 08w | » 3mamct 3. wOoam ! i amas? 4. QO AN ’b. ImanT | w. LOoan
T | 1,100 . 11,100 ; I l ,
n 106 ? r 30 | 500 | | | T
n i ' ! | | ‘ ] |
" ; | | { | | | |
TOTALS { | [ |
a. avoac. | N AT™ OV [ Qu ST O e, ] LIPE 08 Pac.ECcT || Auveomfyn" Y ’a-‘tu Qi
PRIAT N ‘ I N l C'D'.Ol‘tl.n‘...o..“ b4
! 0. '@am? ® LO0anm N S@am 5. LOar T efan"” V. wOanm VY aiPE 9 sag.ge
ooy | [ l 11,100 1eomcatEn AL
1] 106 : ) ) ) i 500 |
" : f | I I | ! € o
Y] ! I | { | } | ®RQ.EC" FuNDing l l I
esvaLs | l l 1 ' ! AUTHUQOAILED Tulty
|

T
. APORQOPRATON
I €. SRant 0. Loam TYPLD wAME Chu/, SERIFM/PFSD)

' By 1,140
" Vo i £00N i SICnATURG
" { |
" | | oAaTg

*3vaLs |

4 PQUBCE SRiQ.m JF L300 amD SERVICES

(] o0

m fa) D LOCAL D OTHER e

b FCR AMENCMENTE, SNATYRE JP SHANJE POACACIED

[ B wQRil'ng 17, AQTIGw Ja"L 19, ACT'OM REPERENCH ACTION AQPEAKNCE 24"
(1.1 ] C,"Cl XY 1-I% —— 20 v 'Oprienst) - $0 1 *v
T ITITY) ' |
e Ny ] I I [ ‘ |




Project Authorization and Request for Allotment of Funds

Part II
DTTTY : Worldwide
PROJECT :+ Energy Expansion Through Biamass Production,

Conversion, and Use
PROJECT MMBER : 936-5709

I nereoy authorize a grant financing of not to exceed $1,600,000
for the above named project as described in the Approval Memo and

attached PP.
\ wi |-

LY -

Assistant Adminlistrator
Development Support Bureau

Clearance: I
D5/PO1RS {mpson _@_ﬁ__ Date __E‘a_';[_}j
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1.

2.
3.

4.

5.
6.

Core Staff (USDA)
Salaries pli: fringe benefits

4 senior scientists

1 admin. asst/secy.
Travel for senior scientists
Consultants (fees)

(travel)

Secretarial help (part-time)

Total
Technical Assistance Services

Regional Meetings to identify/set
priorities 320,000

Technol Assessmen ram Dcvelgt
Consultants (fees, per diem, region
travel) 100,000 per region)
Overseas Travel 2318,000/region
Mid project review meeting
"State of Art" meetings, 2 310,000
NAS panel review

Manual Preparation (3)

Overhead
Total

270,000
27,000
53,000
96,000

9,500

18,000
473,500

294,500

80,000

400,000
72,000
25,000
20,000
15,000

70,000

150,000

1,600,000



MEMCRANDIM
TO: AATS, Mr. Sander Levin
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FACM: DS,/TY, Alan Jacobs
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Problem: To approve the use of funds, in the amount of $§1,600,000 to:

1. Establish a core assistance capability within the U.S.
Department of Agriculture on the use of biorescurces for
energy in LDCs.

2. Initiate an 18 month analytic appraisal of the suit-
ability and/or adaptability of existing bioresources
technologies, and development of new technologies,
that will assist LDCs in meeting their energy needs.

3. Assist missions and LDCs in the design of bioresource
energy programs, that are either freestanding or inter-
grated with other development projects.

Discussion: Renewable bioresources represent a high percentage of the energy
used in the rural areas of LDCs. Until recently, rural populations found that
that fuelwood was readily available. That situation {s rapidly changing.
Increasing populations, increasing agricultural demands and the increasing
world demand for lumber and pulp and paper are accelerating forest destruction.
Deforestation and the resulting ills—erosion, reduced agricultural pro-
duction, and lack of fuelwood are becoming endemic in the LDCs. In certain
situations, bioresources also are seen as feasible substitutes for petroleum,
the cost of which again is severelv straining the capital resources of most
LOCs.

Improved bioresource management, production and utilization, in cambination
with careful attention to the socio-econamic impact of technological
changes, could provide a useful approach to alleviating the energy and
capital constraint to LDC develoment. The breadth of the subject matter
cambined with the diversity of the energy needs and interest of LDCs
requires that a core bioresource program be carefully constructed. This
project provides for the necessary, camprehensive planning and program
development as the first action toward a systematic and substantially
increased Agency-wide bioresource program.

The sequence of principal actions foreseen during the 18 months of this
project are as follows:



A. The Mobilization Phase (Month one through six)

1.

2.

3.

4.

The identification and recruitment for a period

of not less than 13 months of the core USDA staff

of four senior scientists and one secretary.

Identification and recruitment, for as needed
periods over the 18 months of the project of
about 640 days of consultant services 2 $150/day
plus travel and overhead).

Solicitation (by the core USDA staff and
consultants) fraom the geographic bureaus, field
missions and LDCs—by means of field work shops,
seminars and other means—detailed recommenda-
tions on key region and country specific bio-
resource interest areas.

Technical assistance to provide geographic
burcaus and missions project design services
(available over life-of-project).

TOTAL QOMPQMENT A

$ 406,000

143,000

93,000

294,500
$936,500

Successful campletion of item three will result in definition of the

analysis work (i.e.,
anticipated to be about

the remaining 12 months of the project.

B. The Implementation Phase (months 7 through 18)

1.

A combination of twenty varied and discrete
technology analyses applicable in either a
worldwide, regional, subregional, or country
context. The scope of work for each of

these exercises will be defined urder item A.J
above. However, for the total effort it is
anticipated the following inputs will be
vequired in addition to the ongoing activities
under items A.l and 2 above.

- Consultants (1,300 days 2 S$150/day

plus per diem and overhead) $454,000
- Consultant travel 83,500

Total Consultants

the so-called technical assessments which are
20 discrete activities) to be performed during

S 547,500



2. Mid project review meetirg (month 8) to, 29,000
inter alia, specify activities for the
remainder of the project.

3. Preparation of "State Of Art" papers, field
manuals, and a 3iocresource Strategy Paper for

years FY 31-84. 70,000

4. MNAS Panel Review 17,000
TOTAL COMPONENT B S 663,500
TOTAL ESTIMATED PROJECT QOST $1,600,000

™he geographic bureaus are in agreement that a centrally funded bioresource
program is needed. Eacn bureau, however, has indicated an intention to use
the program to differing degrees. All expressed general agreement that a
core USDA staff and or—call consultants for project: design assistance will
be an important service, as will the preparation of the State of the Art
Surveys, Field Manuais, and a Bioresource Stratecy Paper. The N.E. Bureau
vill use all elements of the project. The Africa Bureau indicates it is
well into defining the problems and priorities anticipated for item A.3,
and! therefore would look more toward use of the elements anticipated under
the Implementatior Phase. The LAC Bureau woulc concur in all elements, except
those in the Implementatior. Phase that: are ccuntry specific. The ASIA Bureau
would lock to the project for short term design services.

necammendation: THt you approve the proposed 18-month project, to be
Implementcd Dy PASA with the Forest Service of USDA, at the requested level

of $1,600,000. ~.
Approved: ‘-t o\
T
Disapproved:
Date:
Attachments:
). PAF
2. Project Paper /

’

Orafted: DS/PO1TO'Keefe

[
r:learance: mm:rsm_% Date
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of sneir energy needs from imported petrcleum. The cost of oil has

risen €ive €ol¢ in the period 1573-78 and the increase in cost is acceler-
atinc ir 1976, This escalatinn has caused serious dislocations in the
gconomies of non-oil producing aeveloping countries. Foreian exchange
earnings are diverted to the purchase of petroleur products restricting
tne turchase of other imports essential to development. The cumulative
cts of excecsive expenditures for imported fuel pravide an over-

whelring incentive for increased utilization of indigenous fuels both

fossil and renewadble.

Bisresources can serve as an economically feasible energy substitute for
com3arzial $2s55:1 fuels both in developed and developing countries. The

irrersity of the resource is only equalled by 1ts underutilization.

Sioresources supplied most of the energy needs in the United States just
century ago and today sup)ly more than half the energy used in LDCs.

sowever, .7C bioresource/ererqy conversion is in the noncommerical

sector. Tne generation in the LDCs of electricity and of the energy

used *. industrial apnlications and in transportation, as in the developed

countries, iy primarily derived from fossil fuels.

Bioresources represent an undervalued and underdeveloped renewable energy
source that can reduce dependency on fossil fuels., The magnitude of the

resource is immense. The weight of all 1iving plant matter on the earth's



‘and surface s estimated at 2400 bHillion dry tons. Annual growth adds
ancener 1°7 Hilviom tons. &A1Y of this rlus aquatic and marine veaetation

are poten<tiaillv convertible inte energy.

Forest -iomass. the major bioresource reserve, constitutes 98% of

terrestrial plant matter, and represents 20 times the worlds current

annual energyv consumotion. More important, the annual production rate of
forest biomass is more than the worlds total consumption of fossil fuels.
The largest forest areas, 2.5 billion hectares (half the worlds total),

are in the tropics. The annual unused forest increment in the LDCs fis
equivalent to ore-half the worlds total eneray consumption. The arassland
areas of the developing world approximate the forested land area. Grasses
may be as suitable for enzrgy conversion as the more promising tree species

and tna annual qrowth yields may be comparable.

Cost estimates for the U.S. show that bioresource/energy is more economical
tnan energy derived from fossil fuels., Studies indicate that raw wood
biomass - collected, pellitized, dried and transported to a utilization
site will cost about $22/tor, equivalent to about $1.33/million BTU. This

is more than competitive with natural gas, fuel oil or gasoiine.

Serious studies as to large scale use of biomass for fuel in the U.S. have
been made and there are applications under way in both municipal power
companies and industry *o use wood as a fuel for electric power and indus-
trial heat. The city of Burlington, Vermont has a 10MW generator powered
by steam produced with wood fuel and will soon move up to 50-60MW. The

cost of electricity from this generation is twn cents a KWH as opposed



to threa cents for oil firec generation. Burlington uses waste wood

nut ¥s studvine cultivated wood as a source of continuing supply. The
w002 2roducss industry is 70° self sufficient in electricity supply.
Syerto Rico nhas a rlan to ultimately become almost energy self sufficient

based on the efficient utflization of various biomasses for energy supply.

wWith cost factors as they are and growing conditions constrained to Ssome
extent, tnere is still a strong drive to introduce biomass into the U.S.
as an alterrative to some of our fossil fuel uses. In the LDCs, cost
factors ‘or cultivation, harvesting and conversion are much more favorable
and benefits greater for introducing bioresources as a major supplier of

energy.

Tropical climates are characteristic of almost all of the LDCs. This
offers a wide varietv of potential plants that are suftable for fuel
purposes. i.e., 20-30 species of wood, 8-15 species of tropical grasses,
root crops, fresh water, and marine vegetation. Many of these are fast
arowing, grow in abundance and can be repeatedly harvested from their
original root stock. Although growing conditions are aenerally favorable
many of the plants will qrow under adverse sofl and climatic conditions.
Plant soecies will provide raw material for solid, liquid and gaseous
fuels. Conversion technology {5 well advanced in all of these areas but

qeeds adapting to specific local conditions.

Bioresources in addition to their potential for making a major impact on
the energy needs of the developing world can offer additional environmental

and economic benefits. For example:
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tiomass is widely used ir LDls primarilv as fuelwood in ryral
nousenolds. Sianifizant amounts are also consumed in urban areas
and oy smaiier inzustries. The extent of this usage varies with
income and ir the poorest countries wood may supply as much as
75-90% of total energy consumed. This use of wood as fuel
particularly in the poorest LDCs is linked to deforestation, an
issue of increasing ecological and agricultural concern., A.l.D.
and other donors have launched projects to test the hypothesis
that through fuelwood oriented planting programs, more efficient
stoves, and improvements in charcoal manufacture, deforestation
due to fuelwood can be reduced. A central bioresource program

can contribute to the effectiveness of these programs by supplying
technical know-how and appropriate expertise both in the production

of biomass and conversion to energy.

Commercial production of biomass fuels can provide income and
employment in rural areas. In many ways it is like adding a new
agricultural crop with a steady market to be produced on land
formerly considered marginal, The IBRD has estimated that a fuel-
wood tree farm project in tne Philippines averages about 65 man-

days of labor per hectare per year (over a nine ycar period).

Systems based on bioresources hold promise for delivery of certain
productive energy services (incustrial heat, clectricity) at low
cost to small decentralfzed loads in rural arcas and small towns
that can also contribute to increased income and employment oppore

tunities.



OS/EY can brinc together a solid force of experts to advance the use

¢ =iomass i~ srne LDZs. The!r researzsn and personal advice would be

inssitutions anc individuals from academia, government and tne private
sector working togetner under A!D funding could investigate the state
of art, identify areas for concentrated study, correlate information
for availability to field use, conduct adaptiv research on specific
biomass production and conversion both in the U.S. and at LDC locations
agreed upon by Geographic Bureaus and supply specifalist advisors for

bioresource orograms proposed under AlD's assistance.

Coincidentally, in a draft report "Survey of Biomass Energy programs
and Use in the Developing Countries,” prepared for the “Comprehensive
Assessment on Energy from Biological Processes” undertaken by the Office
of Technology Assessment, the need for utilizing U.S. expertise is
emphasized. The authors of the report state:

“We conclude that the most effective assistance that could be

given by the United States to the developing countries, in

the biomass technology area, is likely to be basic scientific

and engineering information...... The laboratory facilities

and technical experience to acquire much of this information

can often be expected to be much more accessible in the United

States than in many developing countries.”
The authors also arque for U.S. support and participation in “"widescale"
efforts to "network” {nformation related to biomass management “via

fnformation distribution systems and in-depth seminars,

These arc the very types of activities that the proposed bioresource/

energy program can provide.
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“ne gza' of tne AlT energ, orucrar is to assist LDCs approach
self-sufficiency in enerqy production through the use of indi-

genous conventional and non-conventional energy sources.

8. Program Purpose

1. To develop a coherent, well structured bioresource/energy
resource composed of institutions and individuals that
will provide as needed short and long term expcrtise to
assist Bureaus/USAIDs/LDCs in creating and implementing

appropriate bioresource programs and projects.

2. To utilize existing U.S. institutional capabilities in
bioresource/energy to improve or develop appropriate
technoloqgtec for urban and rural use patterned to LOC

needs, and resources.

3. To assist AID's rural development objectives where bio-
resource developnent may be relevant, this includes support
for inftfatives to arrcst deforestation resulting from
fuelwood use by the fncorporation of a fuelwood component
in reforestation, and the provi<ien of a supply of mechanical,
electrica), or agro-industrial process heat for <mall decen-
tralized rural loads.  Thus, direct combustion could be used
10 generate electricity; pyrolyses could produce ofl for use
in diesels. HRiogas could be used to operate stirling-type

engines, otc,
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ASSUMITIONS unde=rinning the proposed bioresource program

incluae tre followine:

C.

Sioresource materials can be produced on a large enough

scale to have a major impact on meeting LDC energy needs.

There 15 enouch of a net energy gain in the production
anc conversion of biorecource/energy to justify the

large scale production cf bioresources.

For the foreseeable future land allocated to production

of bloresources for energy production will have no adverse
effects on food production. In fact, a beneficial effect
will recu’t in instances where Yloresource proarams

fnhibis or reverse the process of def . restation,

Bloresource/enrrgy production provides a reasonable
economic chotce as carpared U other energy alternatives
{e.q., rydru, <olar, conventional).

Anal cve of country etiero, needs and resources will be used
10 tndicate whelher 3 Lioresource prograr 15 the tesnnolooy

of ¢chgrce before spegific projeclsy are tnitiated,

Functions

Two d1ttinctive functions are envisaged for the D5/LY bio-

reiource/energy program,



Tne first is to provide a field oriented services for
Bureaus. USAIDs/LDCs. Tnis includes such diverse activities
as organizinc seminars and workshops, providing appropriate
consultants both for shert and long term consultancies,

information dissemination, etc.

The second is to develop an adaptive Rand D bioresource
program that generates analytical and experimental work
responsive to field requests and addresses problems of

concern to LDCs in general.

The bioresource program is not perceived as beina 1im{ted

to the development of demonstration or pilot projects.
Research to nrovide kev knowledae that can hasten the
implementation of bioresource proqrams and applied

research proarams that will help adant existina technoloaies

are equally essential,

weeping these functions in mind, program activities will be
divided into four broad qroupings. The first is a major

effort on bioresource production that cuts across all activities;
and three subprograms that emphasize the end uses of biomass

and simultaneously focus on the major distinctions between

users. These three subprograms include the following:

8. Smali uters' wubprogram, which addresses biomass use in

households (urban and rural), in sma)) commercia) and



anc industrial enterprises. and in villages. Very
rougnly suzr a orogramr wouid be directed to users of
nc more tnan 0.5 - . gigajouie per hour (by comparison

a cooking fire is about 0.02 gigajoule per hour).

b. Industrial and electrical applications Subprogram.

This subprogram is oriented towards larger scale stationary
aprlications of biomass for heat, steam and electricity.
The scale of units may in fact overlap, however, with the

small users subprogram.

c. Transportation fuel and chemicals subprogram. This sub-

program is oriented towards fuel for internal combustion
engines which are largely, if not entirely, used for
transportation. The emphasis in a chemical product
(fue') maybe extended to other chemicals such as ammonia

and ethylene.

Each of these three subprograms will be concerned with elements
extending from the end-users to the primary bioresource,

though in practice most of the work will be concerned .ith
conversion technology. The program is defined in this manner
to focus attention on the energy user and the service which
energy provides since this, rather than an energy technology

per se, is what is of interest to AID in allocating resources.

No division is entirely satisfactory in such a complex area

as biomass. While an end-user approach tends to incorporate
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more svstems anc economic concerns, it may fragment work

ar tecnnica. issues i€ this wnrk appears in each subprogram.
The outstanding example of this is the primary production of
biomass. Not only is primary production the single most
important aspect of bioresource utilization it is likely

to ramify into many areas such as reforestation which may
extend considerably beyond energy concerns. For purposes of
planning, therefore, it is essential to keep bioresource
production together as distinct subprogram even though it
cuts across the user-oriented sub-programs. In addition, it
explicitly delineates how resources are allocated between

production and conversion programs.

D. Program Activities

1. Bioresource Production

Very generally the goals of this effort will be to supply

raw material for subsequent conversion at a variety of

scales of use at as low an economic and ecological cost

as possible, to develop guidelines for selecting among
alternatives in the various unit operations involved from
production to utilization, and to strenathen the institutions
that would be involved. There are two broad sources of raw
materials - waste residues and materials which are grown.

It is anticipated that this task group will focus primarily
on systems where biomass is grown but will include waste

residues to the extent feasible.
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Ir considering how the primary production task group will
interact with the end-use oriented aroups (which can also
Fave interest in primary production), one principal will be
that scientific experimental work on raw material production
wiil be almost entirely the responsibility of the primary
production task group. Very small scale production systems
(such as village woodlots) will be the primary concern of
the small users' task group particularly, in the phases
after the more basic R&D since the major problems may be
similar to those encountered in the rest of the small users'

program rather tharn in the primary production program.

There is a need for rather fundamental conceptual and ex-
perimental work to select appropriate species or combinations
of species and to improve management practices suited for
different purposes. It is expected that the program will
initially focus on silviculture. How'ver, work on aquatic

plants, bushes, and grasses will also be pursued.

rrimary production is site specific. As a consequence,
an effective experimental program will have to be conducted

in large part in the developing countries.

The primary production group's adaptive research will go
beyond technical experimentation to include work where
necessary on all issues hearing on the successful management

of ecosystems to yield energy. It will thus be concerned
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with a diverse range of issues such as the relation of

reforestazion in general to expanding the use of forests
for energv, or tne problems which may be encountered in
attempting to organize a group of small-landholders for

reliable tree production, etc.

More specifically the types of problems to be addressed
are both technical and cultural and will require the develop-
ment or identification of techniques to best do the following:
- Involve communities and individuals in the biomass
program despite their realization that fuel will not

be free or gathered at will.
- Select appropriate species and growth sites.

- Maximize dry matter production (e.g., spacing, rotation

periods, maintenance of soil quality, etc.).
- Harvest biomass both manually and mechanically,

- Transport the harvested biomass to point of utili-

zation,
- Manage and store biomass prior to utilization.

Industrial, Electrical, Transport and Chemical Applications

This subprogram arises from a combinatior of two subprograms
orfented towards industrial scale conversions. Of these

two, the industrial and electrical applications subprogram

must be regarded as having a higher priority.
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Industrial and Electrical Applications Subbrogram.

“ma two primary obisctives are aemonstratiorn of relatively
well developec technologies and feasibility analysis.

The task group will have the engineering capabilities for
detailed design and implementation. This will permit the
inclusion of a realisitic engineering element in the feasi-
bility analysis, and will provide a foundation for demon-
stration project implementation as resources may be made

available.

Two distincet "markets" are envisaged here:
- Industrial process heat, either in urban or rural

areas with or without electrical co-generation.

- Electrical generation in plants ranging from 500 to

20,000 kw.

The key fuel conversion technologies will be direct combustion,
char-oil production, and small gasifiers in addition to

systems to convert these various heat or chemical products

to mechanical work (stecm turbines and piston engines, internal
combustion engines, gas turbines and fuel cells). These
markets are basically to substitute for fuel oil used as a
bofler fuel. Boiler fuel is the largest single end use of
petroleum produzts in LDCs almost without exception. In

many countries that do not use large amounts of natural gas,

the use of fuel oi1 (heavy distillate and residual oil) fs



approximately equal to total petroleum use in the transport
saztov. Tnese markets tnarefore represent an important
cossibility for petroleum substitution using conversion
processes which are simpler and more efficient than those
characteristic of the transport subprogram. There are many
instances where biomass is used in this way today. The
objective will be to expand these applications by,

a. Upgrading the quality of the fuel (e.a., by drying).

b. Improving its transportability (densification, pyrolysis),

and,
c. Improving the systems designed to use biomass.

Much of this technology is rather well developed but could
use additional engineering (e.q., improved driers, gasifiers,
and internal combustion engines). Work on these technologies
is accelerating in domestic United States programs at the
State and Federal levels. The primary activity of the task
qroup will therefore initially consist of a detailed review
and screening of technologies that exist or are becomina
available in order to assess their appropriateness and to
identify adaptive changes that might be made. Another
activity, common to all task groups but perhaps most prominent
here, would be the development of manuals accessible to field
engineers for easy reference on information not readily

available in standard sources (e.g., impact of gas composition

or engine compression ratio on efficiency). This activity
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may involve a limited amount of experimentation.

In rary geveloninc countries, fuel oil is heavily subsidized.
As a consequence it is frequently difficult for any alterna-
tives to compete, unless there is some compensating subsidy.
Evaluations of the feasibility of expansion of biomass into
the fuel oil market will therefore involve careful analysis
of how governments may deal with the problems posed by
artificially low fuel oil prices, as well as the more usual

factors considered in feasibility studies.

Transport Fuel and Chemicals

Initially this effort will be primarily analytical and will
be oriented towards methanol and ethanol. The following

issues would be considered:

a. The cost, import components and operating problems of

methanol/ethanol plants.

b. The problems of introducing methanol/ethanol into the

market.

¢. Environmental, safety and health implications of the

use of alcohol as fuels.

d. Means to increase the by-product credit from methanol/

ethanol production, including increasing efficiency.

e. Evaluation of extractable oils and oleoresins for diesel

substitution.
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As part of *tnis effort, a competent thermochemical aroup

woulc review, exoeriment with and eventually install gasifiers.

Tne goal of casifizaticn i to oroduce low BTU aas from

bigmass. Tne oas car be usec zirectly, uberadec to synthetic

natural qas, or used as 2 feedstock for the production of

metnanol, ammonia or petrochemical substitutes. Improved

qasifiers are central to any proaram of thermochemically

derived transport fuels. Developina a good technical nucleus

on aasifier technology would r2ceive high priority. Other high

priority efforts would include measures to increase by-product

credit and/or efficiency of methanol/ethanol production. A

basis is to be laid for larger scale commitments if these emerge.

In general, the minimum goal is to collect together, make

available what is known or ongoina and explicitly identify where

research is needed and where constraints lie. Higher funding

levels would permit more in the way of support for experimental

development work in specific areas. Hichest priorities for such

support are:

a. Gasification,

b. Bagasse driers.

¢. Techniques to minimize aldehyde and unburned alcohol
emissions.

d. Engine design for blends and "pure" alcohol with attention
to fuel modification.

e. Veonetable oil extraction techniques.

f. Fermentation processes.
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work is going on in all these areas, so it is important

to assess where AlID involvement in nardware experimentation
design or demonstration would add. The case for (a) gasifi-
cation, (b) bagasse ariers, and (e) oil extractions is
perhaps strongest. After experimental work is begun, the
thermochemical group will maintain a review function and

be available for additional support services.

It is possible that in addition to transport fuel, this
subprogram would eventually involve work on "energy intensive
chemicals" where biomass is used as a substitute feed stock

for oil or gas in the proauction of certain petrochemicals.

Small Users' Task Group

This task group is directed towards the diverse needs of
small energy users, both urban and rural, The type of end-
uses which would be prominent are cooking, some small
industrial/commercial heat loads (e.g., bakeries), and some
small mechanical drive applications (e.g., a small aenerator
or pump driven by gas from wastes). The main feature is the
small size of the conversion device. In practice, however,
there may be some cases where there is an overlap with the

industrial and electrical applications subprograms.

Projects of the type that would fall unde: the purview of
the small users' task group constitute the bulk of the new

inftiatives taken by AID bureaus. Technical experimentation,
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ifnitial demonstration, creation of reference materials and
assistance in traininc would appear to be the most valuable

contriputicn that 25/ZY could make.

Areas of technical interest include biogas digesters, cooking
devices, driers and other devices used for process heat in

small rural industries, heat engine systems to produce mechanical
or electrical work (including engines under development such

as small Stirling cycle engines which promise minimal maintenance)
and village primary production systems. In all of these areas
some experimental work remains to be done, including the develop-
ment of improved cooking stoves. Note also, that as already
discussed in the description of the primary production group,
much technical work on village primary production systems

should be explicitly part of the domain of this task group.

Most of the DS/EY subprogram will be technically oriented.

This is because much of the feasibility, institutional, survey,
and socfo-economic analysis will either be funded by the
geograohic bureaus or by the Survey and Assessment Program in
DS/EY. In addition, the DS/EY project with VITA will develop
applied projects at the grass-roots level. However, the task
group should be structured to have strong capabilities in

these areas in order to assist in performing this work coming

from other programs,

In selecting institutions and programs for experimental work,

8 major consideration should be the establishment of nuclef



for a training program, and individual projects should be
structurec to contribute to the development of a training
capability spread over several institutions. small gasifier
systems, biogas systems, and combustion systems (including
cooking) appear to be three appropriate nucleii. Such

training centers could be domestic or located in LDCs.

II1. Implementation

A,

AID Project Marnagement

The project will be managed by the Office of Energy, DSB.
This will provide centralized project supervision and a
mechanism fcr dissemination and interpretation of results
that can be used for Agencywide policy and programming

purposes. A DS/EY eneray officer will be the project manager

The proiect manager will be assisted by a technical advisory
coomittee composed of a representative from each of the
regional Bureaus, DS/EY officers representing different
energy areas and specfalists from other disciplines whose

expertise may be needed on specific issues and projects.

Contractor

To carry out the desired activities we propose to contract with
an appropriate institution to serve as the supervising entity
for the program. It {s anticipated that this entity will not
only be responsibic for program supervision but will play a key

role in (a) formulating program priorities; (b) subcontracting



witr inssitutions tnat nave expertise in tne priority areas:

‘2" arrancinc waTksnors anc seminars anc dicseminatinc information
tr U025 zonzerring Tne maorituae 0f the enerav ~roblerms and of

tne bioresource produzzior and conversion technoloqy available

for solvinc zneir problems; (d) identifyinc and supporting short

term and long term consultants for specific field activities.

Alternativelv, because of thy complexity of the proqram, two
lead institutions could be selected that have respectively the
requisite basic skills in the two areas of prime concern:

a. Proauction of bioresource materials

b. Conversion of bioresources to eneray use.

These two institutions would serve as closely collaborating

‘manaqement entities.”

Field Supnort

The supervisory entity and the collaborating institutions form a
bioresource proaram support group that will assist the Bureaus/

USAIDs/LDCs in the development, implementation and evaluation of
proresource proarams ana projects. The resource established will
provide a "critical mass” of basic knowledae and practical know-how
that will assure LDC bioresource proarams to be well-conceived,

technically and economically feasible and relevant to LOC needs.
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Tnave *3 2 zetziza’ mgegd tor energy’ exnertise locatecd on a long

sawr 233%3 e osng UNIr, Ivpze ttove noT feasivie at o tnis time
Saw USLUTS toosuDpavT ener™y Jcfisers e o3z of tne Missions, lone

tarm zonsyttants orger by 25UEY and tasecd reatonally can be
s.o5%1Tutes.  ne manenitude and nature of this assistance will
vary witn enargs needs as verceived by the Bureaus/USAIDs. [S/EY
is prerared t0 subyort a spectrum of options ranging from one man
ir one reaion tc 2-3 recional centers within a geographic reaion
with mylzinie expertise in bioresource utilization, water power,
solar technoloqy, conventiona! eneray development and eneray
planning.  Such &-€ member staffs will be under the direction of
direct nire Sureau Personnel. Tnese individuals will work with
tne LSALLS/LECe te analyze eneray needs and develop relevant
assistance projects that meet th~ir identified needs, Project
development will be under direction of USAIDS tn cooperation with

LDC counterparte and key LDC covernment officials,

The reaional encrqy advisors will aluo asets . in arranging seminars
and workshops and tn disseminating fnformation within the reaion(s),
Periodic meetines of these individuals andg U4, sctentists aclively
engaqed In energy rescarch and appltcationt will provide ¢ fechantem
for exchange of caperiences and hew inio,™ation 1hat woald eprove
existing or proposed projects,  An irportan? ouliyt of these
meetings will Le recorpendations subggesting <yitable research and
pilot projects that have uyntversal applicatiot and are syilable

for DS/LY fundina,



Adaptive Research 'Adc’ications

Tne U.S. instituticns ennagec in adapting bioresource production
and conversion tecnnolocies described in the previous section will
work ciosely witrn L20 institutions. Knowledge of LDC limitations
anc¢ ar understandinc that ‘technoloaies advocated must relate to

LDC needs and capabilities are essential to proaram success.

At this point it is impossible to justify any very precise allo-
cation of adaptive research effort among the subprograms. it
will be important to maintain flexibility in these allocations.
It is useful, however, to bring out factors that could influence
a preliminary estimate. These factors lead to something very
roughly like the following distribution of effort for adaptive
research:

(a) primary production = 30-50%

(b) industrial, electrical, transport, and cnemical

applications = 25-30%

(c) small user's subprogram = 20-30%.

Primary production is conceived as the largest of the subprograms.
The basic reason i¢ that primary production is the most site specific
part of the bioresource program -- hence there is relatively less

to transfer and there 15 a areater need for repetition of work in
different reafons. Furthermore, {f we are interested in a

significant impact from planted biomass, 1t is almost certain that
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R&D or orimary Droduction will be the key initial factor pacing
<ne entire program. Tnus, there is a premiur for aivina relatively

more resources at ‘teast initially to this subprogram.

“he industrial aoplication and small users' task groups are shown
to cover similar ranges of effort. A tentative recommendation is
that the industrial applications task aroup should receive a
slightly larger fraction of funds than the small users' task aroup.
One reason for this recommendation is that there is a rather
vigorous development of several small user oriented programs which
incorporate some adapative research (as in the Ghana oryolysis
project). Thus, there may be overall less justification for a
technical and catalytic role for DS/EY in this area than with
industrial applications. This could be counter-balanced to some
extent on the service side where there may be more demand for
small users' consultants as compared to industrial applications

consultants.

Funding and Time Frame

The bioresource orogram is envisioned as a four year $10.0 million program.
The rationale for "funding and time frame" follows:

Field Support - It is anticipated that one bioresource "permanent"

advisor in the field plus his travel, etc., will cost approximately
$80,000/vear. If an average of six experts per year were supported

ayar the four-year period, this would represent an investment of

approximately $1.9 million.
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Short term consultants, workshops, etc., would add another $400,000/
vear or §1.6 million for the four year period. Total set aside

for field support, S3.5 million for four years.

Adaptive Research/Applications

Funding for the adaptive research/applications program will roughly

follow allocations of effort.

Primary Production, even though larger than the other subprograms,

is nevertheless a relatively small program in terms of the job to

be done. Our interest is in maximizing growth under a variety of
climates and soil types; a number of studies will therefore be required
at different sites. Illustrative of the potential program cost is

an unsolicited proposal for an R&D program and training center for
silviculture that requests $5.0 million for a comprehensive program

in one Central American country. Since experimental work on site

must be an important component of primary production programs, an
effort will be made to “"pigayback" to the greatest extent possible,

existing AID projects.

Fundina for the orimary production subprogram is estimated at $3.25

million for four years.

Industrial application subprogram costs can be substantial. For

example, a single test demonstration of 2 200kw device with a

producer gas gasifier could cost $250,000 or more. On the other hand,
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applications involving direct combustion may be less expensive since
there is considerable commercial technology available for transfer.
Demons<ration of a direct combustion system is designed to prove the
reliatility of the logistics of the raw material supply system rather
than the efficiency of the conversion device. Experimentation may,
however, be more important and costly for other parts of this sub-
program, such as transport fuels and biogas production. Again, the
funding request is relatively modest. Funding for the Industrial

Applications Program is estimated at $1.75 million for four years.

"Small users'" subprogram can complement and be supportive of

ongoing field projects. Assuming that a single four-year project
may require $300,000-500,000 and that 3-5 projects will be initiated,
then funding for the "small users'" subprogram is estimated at $1.5

million.

FOUR YEAR PROGRAM

COSTS BY CATEGORIES ANNUAL BUDGET

{(in m1iions) (in millions)
Field Support $ 3.50 FY 79 $1.50
Primary Production 3.25 FY 80 2.50
Industrial Applications 1.75 FY 81 3.00
Small Users' Program 1.50 FY 82 3.00
$10.00 $10.00

It could be arqued that a greater emphasis should be placed on the
service field support role with a commensurate drop in resources for

adaptive research. It may further be argued that the rough two-to-one
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split in allocatior not only cheats service support, but will tend to

make tne program less responsive to the "real" problem.

Several points snould be made in favor of the rough allocation
croposed. First, the distinction between "service" and "adaptive
research” is not sharp. An important part of the "adaptive research”
work is likely to be on the order of feasibility analysis, development
of basic manuals which are only a gradation away from the sort of
thing to be done in the service trips. Second, there appears to be an
idea that the service functior. is oriented towards the field while
adaptive research is done at home. In the bioresource program at least,
this idea is not tenable; an important part ot the adaptive research
must be done in the LDCs. Adaptive research in itself is not likely
to be any less ‘"realistic" than service work. Indeed, it can be
argued that it will be easier to get some good quality people into the
overseas part of the program (particularly the longer term aspect) if

there is the opportunity for experimental work in the field.

Phase I

DS/EY realizes that the bioresource program while comprehensive and
appropriate, will require a considerably sharper focus to bring it to
manageable proportions., We, therefore, propose that at the completion
of a first phase of 18 months the program that evolves during this
period be critically reviewed. During the first phase, the following

will be accomplished:
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(a) The managing ertity (ies) and cooperating institutions will
be selected and partially funded. Under consideration as the
lead agency (ies) are:

National Academy of Sciences

Forest Service, U.S.D.A

Bio-Energy Council
Discussions have been held with key personnel in each of
these institutions.

(b) A broad range of applicable technologies will be examined
and agreed upon projects will be initiated. Some of these
studies will be done primarily in the LDCs, others
have substantial U.S. and LDC components, and still others
will be carried out primarily in the U.S. Regardless of
location, all studies will call for complete cooperation
among the DS/EY/Regional Bureaus/USAIDs.

To insure that the bioresource program is responsive to
Bureau/USAID/LDC needs, the following steps will be taken
once the lead institutions are selected.

(1) Based on their experiences and an initial "state
of the art" review, tentative project priorities will be
set by the lead institution(s).

(2) Missions will be advised of the proposed bio-
resource program and asked to comment on proposed projects

in terms of their own perceived priorities.
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'3) The Techrical Advisory Committee which includes
Bureau representation will meet with contract personnel to
review, modify,and concur on briorities.

(&) Bureaus will be asked to recommend countries
where tnose projects that have an LOC component can best
be implemented. Bureaus will also be reguested to identify
Regional locations for energy "advisors."

(5) The lead institution(s) will identify and begin to
fund appropriate subprogram projects that are predominately
U. S. based. In addition, regional bioresource experts will
be recruited for the Regional Offices.

(6) USAIDs (based on Region recommendations) will be
advised of projects that can be addressed in their countries
and invited to participate in the proaram,

(7) Teams will be sent to LDCs where Missions have
expressed an interest in the proposed program to evaluate
available resources, institutions, the need for proposed
projects and whether existing projects can be "piggybacked"
to orovide desired results.

(8) Based on team reports, projects with a major LDC
component will be initiated.

(9) Regional seminars/workshops will be convened.
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The first phase wiill demonstrate the feasibility and utility of
proposed mecnanisims to supply permanent field support, and will
alsc provide the time and experience to develop an indepth

comprehensive bioresource program.

A review of the bioresource program will be held prior to the
completion of Phase I. Based on the results of Phase I, a

revised bioresource program will be proposed.

Activities to be initiated during Phase [ and a budget are

attached.



BIORESOURCE SUPPORT PROGRAM BUDGET

(in thousands of dollars)

Salaries
Travel (domestic & overseas)

Adaptive Research
(Production)

Tropical
Semi-Arid
Coastal
Adaptive Research
(Conversion)
Gasifiers
Fermentation
Combustion

Pilot Studies including training
Field Consultants
Seminars/Workshops

(including LDC participants)

TOTAL

PHASE I
1979 1980
350 500
50 60
150 165
150 165
150 165
150
150
150
300 500
250 400
150 100

1,550

2,505

PHASE 2

1981 1982
650 700
75 75
175 175
175 175
175 175
160 175
160 175
160 175
600 750
480 480
50 50
2,860 3,055



State of the Art/Project Priority
USA1Ds Review Priorities
Bureau's Review Priorities

USAIDs Selected for Project
Implementation

Overseas Team Visits

Collaborating Institutions
Identified

Overseas Consultants (long term)
Placed in Field

U. S. Phase Adaptive Research
Initiated

LDOC Programs Initiated
Seminars Convened
Program Evaluated
Revised Program Reviewed

]
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PHASE I ACTIVITIES

10

o1z 13 14

15 16 17 18 MONTHS




