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Alternative Energy Resources Development
 

Project Paper
 

"'''~ 
A. reconvendation 

. : ,,, :a.A OI$S O m 1L0... 

That a grant of $5.0million beapprovedfur expanding 
India'.s technical capacity to develop and use 'alternative energy
ndresources and selected energy technologies, 

on. lT;7oGrantee: -The- Presdent-of-indsi 1 

K 

- - 2. 
o altSources of 

Ap eneend Aency: 
nergy (CASE).* 

Commission for Additional 

* 

- -

/ fo-$t3.financilng:--ea -n 

1)b a.s $ ADM: $5.0 million gantn
b: Mr0: $2.285 million equivalent. 

- . - -- B.Summuary Description- - ---

1ProJect Pups -ol 

*.- - S. The purposes of the project are to expand India's 1 
technical capacity to exploit its alternative energy resources 

* and to develop selected energy technologies to astage of applica
tion. The purposes will be achieved through several colleborative 

-.---------- sub- poJects designed to transfer technical knowledge inthe field 
- - - -of alternative energy development. Achievement of these purposes

0 -- will in turn contri bute to attainin the goals of (1) reducing
0India's dependence on oil imports, ?2) reducing the rata of de

forestation, and (3)increasing energy efficiencies inthe9 transport and industrial sectors.

-

0 

0 

* 
-

* 

.0tion 
-

2.,ProJoct Dscription 
Sub-projects will cover the following technical areas: 

~(1)biom~ass production and conversion, (2)coal conversion, (3) 
energy efficiency inind~stryiand transportation and (4)informna-

exchange They will be implemented through the collaboration 
of U.S. public; and private sector organizations with Indian public 

-

-

-

0 
0 

0 
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The modes of colilaboratiol willandpriatesecoy nstitutions. 
personnel intittionalsupports including short-term tralnling,, small scale equipment andinvolve (1) exchange oftechni al 

and (4) formalizedservices), (3) applied researchtecncn .
 proposed U.S.~ organizationstechnical information exchanges 'The 
:,. p o e0 . . ..~e J ~ J the Depart

for implementing theseveral different components are: . 
ment of Energy (OE) forcoal conversiona d b.o.mass. conver sion 

technologiesas well asfor Information exchange; the National 
Acadomry of Sciences/National Academy ofEngineerilng (NAS/NAE) for
at sectorspri ....... c ne

conservation ~topics sand a~unversity~9onsortium for biomass
 
produscton.
 

Although the n+ature of each collaborative relationship 

will differ in detail withOeach sub'projectgenerally the role of 
1 -b~o'o~e~-ehlkowledge inthe-U ;$--o rganl zatioswil 

completing the design of specific s6'projects as well ifltheir: 
Itwill also include monitoring and evaluation
implementation.


functions. With some sub-proiectst the U.S. organizations will be
 

asked to arrange for the procurement of specialized services and
 A feature of most sub-projects in
equipment where required.

promoting the exchange of technology transfer will be the travel of
 
U.S. and Indian scientists.0
 

The completion of the overall project isestimated to
 
take four years from the time grant funds are obligated or by
 
June 1986.
 

;00 
3.Project Issues
 

The Asia Project AdvisoryCommittee (APAC), inreviewing
 
the PID, recommended that: (a)research activities supported should
 
be adaptive inemphasis and offer the promise of near-term applica
tion and (b project funds for fossil-fuel development and energy
V efficiency technology should be used for training and information 
exchange rather than for purchases of large-scale capital equipment.
 

duscussion of these issues which are listed inthe APAC cable in 


a.Research Aimed atNear-term Aplication: Research
 
activities proposed under the project are all oriented toward the
 
near-term results of increasing fuel supplies. For example, field 
trials of fast growing trees, experimentation with producer gas 
systems utilizing wood or charcoal, and, emerging technologies to 
improve the burning efficiency of impure coal are all contemplated 
under this project. They offer the promise of near-tarm appli ca
tion inaugmenting the supply of fuel inrural India. Basic
 

0 
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*research 	 insuch areas as photosyntesis,'tissuecultureI or bi> 2 
mass conversion to'liquid fuels are-recognized asimportant energy :>j 
~research subjects thtaemr p orael'use-ne eta
 

S AID/Washington funding#~ They are not contemplated for this project.
 

* ~: 	 b.Fossil fuel Development and Eneray Efficiency: Project
Yc~vities popose invove l)coa~as:-th prnialfsi1'fuel and 

of technical personnelJn prfsinldvlouhsot-tr
 
*viSits'tothe U.S., Initial Workshopswill ,be'held~to-determn the 
________precise~nature of technica assistance-required. 1Extept-for I small,

amut-fisrmnain rcmed--b-frhrn.r'erh-e 
in fluidized bedcoinbustion systemis, there areno~argescale capta 

4.Project Relation shieto Country Development Strategy~ W 
Statement (COSS) and Host Country Priorities 

Alternative energy development isincluded among the <I
 
*It's
0 	 priority areas for USAID support. importance' is underscored by

: ~ India's need to augment all forms of fuel supplies for achieving0employment and food supply objectives that are discussed at length -~

j in the CDSS. The CDSS outlines abroad mix of energy types which 
0 	 this project proposes supporting. Cbnsi~tent with the CDSS, major 
0~ emphasis of this project will be support of biomass production and 
0 conversion technologies.
 
0 The development of alternative energy su pplies is an
 

* 	 important element in poverty reductionbecause of t~e impact of 
0 rising fuel prices on the incomes of poor households. Biomass pro
0 duction (energy plantations) and conversion (gasification) offer 

* 	 prospects of near-term solutions to a diminishing supply of fire
* 	 ~~wood and a lower cost alternative to diesel respectively. lt' 

I0 The GOI's Sixth five-year Plan (1980-1985) has placed a 
0< 

-	

high priority on the allocation of funds for research and demonstra
0 	 tion programs inalternative energy development. It envisages s 

0 amount of over $56 million (Rs.5uu million) for the plan poriodV, 

0 

1/U.S. $1'Rs.9.OO
 



JI Background and zDetai 1ed Description 7>.Im.
 

4~j; ~A. Overview of India's Energy Sector~
 
and India 'senergy resources~are~obtained from both coiiiercial w 
andnon-comm~ercial ;sources$. Themost important conmnecial.-form3 0ofenergy are coa$ oil and hydroelectric power# Firewood$ agriculturu> alland 'animal2 wastes (dn)are important non-co~fercial srurces*. -As Table 1below. shows.- commercial sources~have gainedI16portance . 

over the last thiirty years' surpasIsing non-commrcial forms o~f enor y 
~ also shows, demand for trdtoa nrysppishv otne to 
~rise during the'same period, -The increase in the demand for energyresulting from India's eonomic development efforts has led to ~ ,-- -''-----prObi ems-as--expai ned-below7i n-Section -whic-r -proposd to -b -~ * 
addressed under this proJect. 7 i ; 

Commercial and Non-Comercial Energy Demand 

1953/1954 to 1975/1976. . 

1953-54 1960-61 1965-66 1970471 1975-76 . 

Commercial 60.4 147.0101.2 197.3 252.7
 

Non-coomrcial 125.9 145. 15j.6 172.2 194.6
 

Total 186.3 246.7 306.6J 36Z.5 447.3 . 

S.Enoro RolatedProblems 

'.71. 

According to a recent unpublished surveys fueiwood accounts 
frmore than.60% o? the energy used In urban and rural households andIs used primarily for cooking and heating. Ifowevero India's forests are disappearing at an alarming rpto as the needs for a gowingpopulation continue to rise. Deforestation has in turn led to the.

diversion of agricultural and animal wastes frod their .uses asvaluable fertilizers for food production to meeting the requirements* of household energy needs; lower agricultural production* Incomes andemloyme~nt can be the result. The G01 has recognized the fuelwoodcrisis and has taken active steps in seeking practical solutions.Among these are establishwmnt of two biomass centers, which have as 

0 



9their broad p.bjectlves reseac and dJemonstration programs, tha 
wo dlead to the'de'velopleflt of,,fast ,grow'ing, 5pec1@es of 'treOS.

:'$§AID support of these centers is'designed to, stre_ngth'en and' expand W
9 -existing capacity,.to make their program a sUccesso'-These centers: k4 

S 	 will: support major social- forestry programs being adrtaken by'-thee 
* 	 rashtra, (proposed for FY,83 funding).K The cordinatio'n of the blo. - ~ K 

rsscnter~act1vi ties with those of the state soc1 alfoiresty 
ceta ams;~ becieo is a hADspot 4ro 


If the developm~ent and introduction of fast growing ~~iA ~ 
* 	 species'are successful, increased supplesQf fuelwood can be0 

0 ~ utilized directlyiin engine systems to produceo as that can inturn
Power onn-pum-wirrriaai ps-forigrcaultural-productin-O-ther:echnolo-Q
 
gies that utilize agricultural wastes (straw, .rice husks$ corn cobs,
 
etc.) for the same purpose are also under experimientation. AID. 

~financing will support both of these options indetermining their 
technicai .and economic4 feasiblity as alternatives todee oe 
or electricity in rural areas.,0poe 

2. Oil Dependence
IIndia's continued progress inexpanding agricultural and 

industrial-production depends insu,4tantial measure on increasing

0inputs of energy# Oil has played acritical role inIndia's achieve
*I 	 intnt of virtual-self-sufficiency infood grains, serving asa&fuel 
* ~ 	 for irrigation pumps and tractors and as a feedstock' for fertilizer 
* production, India is a smajor consumer of oil products and isamong 

0 the' top five oil importing countrits spending about-75% of its 
ecport earnings for oil., The cost of its 20 million ton crude oil 

l i 180-1.was $7billion. rLargely as a result of oil pricebiin 1980.'Idi finds itself today with a problem of declining,
0* foreign exchange reserves. Inorder to cope with this situationg,,

0 	 the 601 has ta en steps to increase domestic production and2 rices,
and to encourage the substitution by other mnore abundant fue s such ~
 

*a coal. Howevers the Use of Indian coal as an alternative raises
 
* 	 In removing this constraint, research efforts are underway ina 
* 	 variety of emerging technol ogies to maximize the energy value of 
* 	 poor quality coal. Somoof those involve coal gasification and the 
* 	 ~design of boilers that can efficiently burm high ash coal. AIMD .2 

funded activities incoal technologies are designed to provide
contiuo support of Indian re earch effgrt? aimed at arriving at,
Rots fopt ng-converston technoloog s. 

* ~ 	 I/The term biomass rofers 'to plant and animal material, that can
* 	 be converted into energy. 

0.
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kS43. Energy~ Efficiency 
-4., 

The industria~an~rnpotto setr aroV 9v

Sconsumers of,,ene accounting1fo r 8b~Qt 70% of tboa enrg Kco~numd, 
Sin~ce::theose-ctorsodepend lrgely on commercial surcesthey hayve 

~~A v wiiV support .studiesand other activities to identify areas andto 
~dsi nprogram~s fo*or fficint'use' of energy. j)V,p 

~~ IC ThieRole0 of CASE ij>'~' ~ 

The nowly ostabllshed (Ilarchb WB1) Commiission on Additiloy~ 
?l-i ~~~~~~~~'ersosbefrdyt day 'projV

management and admiistration.~ Uiderlts author'it,- (omnttO~t 
monitor and evaluate sub poj d1~ established.' 

SThe;Comission is composed of five high level GOT offici' ls 
rresfWnq the Departmient of Science 'and Technology, the Depart-~

of Power, thie Dpartment of Expenditure inthe Hinistryof,->mrent 

Finunce, the Indian Council of Agricultuiral Research (JCAR), and the~ 
Ihadi Village Industries Commission0:1t Is chaired by the Secretary
of the Departm~ent of Science and Technology. Principftl'aiouig CASE's
functions are (1) formationof policiesoand program~s for the develop.
ment of now and renewable ener'ios,A(th0tecoordination of research 
activities in new and renewableoenergies, and (3),the ifle1O)OItation~
of the Oovergimnt's'policies with regard to'thoso energy sources. S 

CAEis also responsible for preparing and administering an ana 
budpot,.and unlikemost other governmenta1 bodies, CASE is able to W.S 

4 ~ authorize its own exenditures. 14embership by the Department of,
Expenditure on the Copmisslon' provides the basis of this authority,9
a factor that will facilitate the approval of sub-project actviie
and the release of,,Gol Rupee funds, w < 

The prim ary impetus behind the, sal hn of rCASE is,0
A ~India's goal of becoming self-sufficient> in energyjsupplies and its
 

desire to develop all forms of Indigenous energy resources.I'Prior
 
to the formation of this new energ couiisslon. the Dpart~nt, of 
Science and Tehooy wsprim~arily rsponsible for promoting and0 
crnalng esch nd dvlopoent (PAD) efforts in new and 

renwaleenergies. These responsibilities will now shift to CASE, , 0 
where in a singlo entity will 6b vested the financial and'executive 0
authorities for fulfilling the, SGis alternative~ cnargy programs
The creation ofCASE and the powrs it hws-been delegated reflect 
the imuportance the tI01 places on energy issues, 



9 J4, 

. . 

*contains 

* 
* K 
* 

Bec8oause CASE 1s a new organization, 6 of th 'probieem s 
that it'uvj face In~ i~ts nitial.-,staes isthe absence of sufiin
staff.~Thisjrobem 'I befjg 14ddressed by the establishment of a 
se'cretartoat tat 0w11 assit CASEI 4picarr~ying out 1itst technical 
ma parial, and amn~ist tiveItasks.> The ieretariat presently'the sam~e professional and~adistr''6irve-personnel of thie 

fomrNwEnerigy' Sources Divisonof the D9epartment of Science adTechnology. (DST) &They will remainas permanentCASE empoyes. . Pas 
ro being~fihoinfo~ augentin~g this staft hadl thicras 
ork .load expeted uring thecurrent five yeapln 

~ D.Logia Frmwr Nartve(e Annex 3 for Logical, 

* 

*0 

* 
* 

The goalstowhich this poject will cotibute are a reduc.
* ~tionof"India's depdhdehce' or oti mports, a reduction in the' rate of~

deforestation, and an increase inthe efficient 'ise ofenergy inthe
transportation and industrial sectors, _,The6project's-purposes which 
iJn turn wi ll contribute to the attai nment, of_,these go.al's are- thee

*0 pansion,:of India's tochrnical-capacity ,to xp,1oit itS #lternatiyeoenergy
*resources and-to develop'selected ' ofhnoappic* tion. Inorder to achieve these purposes,a.nuumber o-f.sub-projects

that involve the collaboration botween'Indi n nd.U.So 'institiitioWn<will be formnulated. AID grant financing of $5million along With te2 * CO~s; estim~ated $2.3 milllion Will fund these sub-oprcjoctsq. Several,key assumptions govern the achievement~ of tho project'sgoalsl, purposes
and outputs as discussed below., 

1.Goal~ isumons:_ Goal assumptions namely ih~'t ,coal is
ded ~ efuelwood is considered an i otatenergy 

0source inrural India, And energy e1fficency, in-the transp'ort and.....industrial sectors isPossible have reasonable-chances'of occuritig>India has already taken policy decisions to switch'lfrom. 0.1 to coal, in7
major,,sectors of iseconom~y, he among thmhDeeainorower. 

0Sup ort of research rograus to ZeI2the energy, outputof Indiap 
0 ~is underscored by the fact that almost 90% of rural households depend.
0on itfor energy Its continued supply 1.therefore a critical factor. ,. 

inthe lives of India's population. Energy efficiency is regarded as0an efciemeans of aumin~g fulsupply. As fuel prices continua 
to rise, energy conservation and associated plans are important to'India's industrial and transportation sectors, the maJor consumers of ,.* oil prouctsi 

in 

~ 

0 

;,.~ 

tosaffecgth pcs pu psean ouputs rsetv are
th capability of India's technical capacity to build on technolo 
transfer in alternative energy development and the aveilability.

2.uhe 
7; , 

, . 

7 . 

. 



sS' thr'1ags 

has todpy. Technology t ranfr shoquldntpsaprbescue 

TheInf~dan 	 scetfcCoruniyifp "~ 1h ln thorlnd 

*oa ctpart Indian scientists are well quali fied to conduct~rsac 
vitie. Several propsl 4 in~ ofJe poets comonenshv,
ac 


rubof sub roje~ctsshoul~d no s anycosa n a.
 
tionelWith regard to theprovso of fiacialt reso s the -

Sconsi orabl~ amountoofunds plannd for CSE progams exe project 

~A.Technical Analyi Sunimarl 

I.DiomassProductionl and Conversion 

T"rduheIdlnnenmn is pacing major emphasis on biomass 
>particula 	 yreforetation.prc tions 	 The Sixth iva e ar Plan 

~tions'. Reforestatlon offortst are Underway-,or planned ithe'state of 
Gu1rafo 	tahya:.Ptablosh Utofi,PraO9,0t ',1ctarohtraqns Beantal 
'and other 	states.>'The.Depart4mont~ofVoretry of -the

s 
Mi~nstr/f0

Agriculturoe ordinatos and supports these~ state-mana ad programs.The
total budget for foresty poram's in the Sixth Plan s$8667 'illion, 
or roughly 	10% of-the 7total'SXth Plan investm~ent- inagriculture.; 

To support theoeprogras ,the GOI is increasing Its finan 
ing of biomass rosearch~ahd forest maaemt knwnst ilte Of ~~ 
Forest H 	a4V nt wdll be estabished' fBhopl~n $adtiya,1 Pradoh J,

SCASE has 	 dosignated. $adiirAl Kamraj Uttlverslty'.l(KU) *flnd.rth*. NationalI 
Botanical. 	Rsech Ititute (NDIt as bo ass' rasoiirccenters and
has approved funing of $278f,000 fRs 2.5, 1llio6);for thoecenters~4 
over the next-three years. The main objecWes of these centers are:y 

(1) to assess the potential of plant. species of prove r~ ~ 9 

adaptability to soi) *1kal~nit for biohsjiiodut1on;y;: 

(3 to std~poo ly thsi 51in relaton to plant productl 
vitan ntrintcy~cliog'o 4olcted species n nitrogen eooy
 

survoy the land and wator potential, of the areaand 
formulate programs on th uit 

5,(4)-to 

lization of tnincipl and agricultural
wastes for 	energy conservotion;, 



S(6), 

* 

* 

*2 


5 

S 

*Technical 
* ~tion: 

*and
* 
** 

(5) to concente one y ftersr& ad 

to underak easbilitytude on mor efiin use
of biomiass for otainin maxmumenrgyg q apnd 0J developli Jappoprate
technology for energy crops produtiona systems -hrestgad4,CQ lct 

This projct wil supor t evopient of theresearc 
the e ',of theprjet these centersilb
 
ontrlbaon to st tfrest programs an wl hv estalse cls

liks,'t sele tedpro ra s.Anx4ec Ibo Prp 91g"d 


0*1 h -'at,.s pect of the prjc-rev 'sinsthev lo nt o 
i1nstitution1al collabor'ation betwm a osrimo U.','~oro t 
schoos and NB!rd:MQ Thrug tis mechanism 'training, technical

adviso~' services an~l~pecialized research equipten ill be prvd 
to deyoroq a resarch''programp 1n the olwn i areas:
 

Field Trial' 10plewlttion;
3Pi'antation :Estab~smtRltosis

4 -.Sed Prourpementa nd'Hiteane
5 N~utrient Cycle'Reltionship
6 1nsecttalnd ieas JImpacts; 

Both-NBI and ?iadura1,Kam~ra Univorsity._have wollItrainedscientists,but there 15sCpfr further e~xperience inforestry research.
oxchange- would thus be essential fo anefcieillmna 

of the' researchr program. 
totn On the biomass conversion sides thieconcontrationwilb16o 
tesingsystems'forth. production of Producei gas;, or gasifcationfof wood, charcoal, and -crop ''tQSidues. $SmaW ooucor gas ptpet 

ated for different foodstocks. IInsome .parts.of India$available~crop residues appear. sizeabl. enogh' to uso~as,alee.dsock. ith the 
benefit of rosidue-!powaed: irrigatio PUMP agricultural 'productionpu s

rosidue output~ can be inceasOd. Annex,:5 describo.: the pr~oposals
~bJ3YtiSolar Energy Rnstitu4an,dthe IndianrInStitute, pf Technology

fltI '"~' 14qfofield deontraton of -producer gas systems andthe~~fdesign .ot'engines specifi~a, 9~ Ic!gs
 
a clyfo pc gas i .
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0 	 Threnojtthe ota .Sad nd niangte thna uecage n lUnited 
0 	 oriprvmrntsi eneg fiinyi'idsr.
 

0 	 program inenergy efficiency focusing-initially on three specific indusfor
lrproveentsren !!
0 	 tries: pulp and paper$ sugar, and cement. An initial-.workshop will be


held to review energy use inthese industries and plan a program of
0 	 collaboration. The main purpose will be to compare experiences and
* 
 increase the awareness of Indian Industrial managers of the available,
 

energy aU.S.control technologies andenergy management techniques thatJ
 
0nmight be applicable In India. Key areas for examination include:


0 	 maintenance, waste heat recovery, fuel substitution and capital invest
ment innew equipment or control techniques. Proposed colaboration
 
between the National Academy of Sciences (NAS) and the Association'of
ndus -foci I11 

engineers, managers and energy specialists inthese industries. Both"
 

_7-I ndli an- Eng Ineeri ng-1 ty-.(A IEI)- wi'- tate-the- exchanges- of--

0 	 organizations have broad acces to industrial companies intheir respec-.

* 	 tiv6 countries, AME membership consists of many private companies, and
* 	 one goal of the organization isto increase the economic efficiency of

* 
 its members so they can compete~more effectively ininternational marIets.
* 	 Improved energy efficiency is seen as one approach. AM strongly supports


joint ventures with U.S. companies. 
 4 

A 	similar arrangement isenvisioned for the transportation

* sector. The Indian transportation sector isthe largest single oil
'0 consuming sector and the fastest growing. Itaccounts for over 55% of
total oil consumption. Yet itishighly inefficient by international
 
0 standards and, as noted inAnnex 8,a transportation system inefficient


inmoving goods and people is energy inefficient by definition. The
 
, major reasons 'for this energy inefficiency are: congestion, outdated
 

0engine technology, poorly maintained vehicles, vehicle over-utilization,

* 
 poor intermodal coordination and limited infrastructure. Again, working

* through HAS and AlE!, a technical exchange will be nitiated that
 
0Iwill 
 brin? together experts and industry officials concerned with -nina

0: 	 cnd vehic e production, transportation system construction and plann ng

and other facets of transportation to identify and assess possible
solutions to these problems. An initial workshop will define a specific

* 	 program of technical collaburation. Activities wmuld include sominar;,.
* 	 industry assessments and transportation studies, plant audits, industry
4 	 missions to the U.S. and internships and longer-term personnel exchanges.
 

9 	 4.Information Exchane inNew and Renewable Energy
0 
*One of the functions 	of the Indian Commission for Additional

* 	 Sources of Energy (CASE) will be to function as a data bank on all 
0 aspects of new and renewable energy sources. Specialized centers for 



solar, Jb1omass, and wind ystemsare bol <,,,stablished that will 
~ a' sistCASE in niaintain1ng, arid, Updating the data~bank on rohowabl 

energy soredseiai tcnalnformations 'providing
guidance' to potential.us'ers~ of-renewable energy. systems and under

$4.taIkint projects 1n the fi~eld., :
 

~This.project wiil help support the inforniation collectioii
 
and isnidnation fuiiction of, CASE7by devdlo inga formnalized, -link. 
be~en CASE an information sources~in the, nited[States through
DOE sources, possibly the Solar Energy Redrcr~nsti tute (SERM or 
soiie other' aceptotble alternative. A wide range' of it for~ation' sotkrcos

walner'gy exists/in the United States: 
research institutes, governwentoined- research. faci1ltios,,iiationa1l~ 
on now ad e~ nonprofit 

.' 

,inforatio ceterss conmnercially-ava1 labld computerized data liases 
and dietre.SR' Energy Informnation' Data I3ank(IWB)in 

'0 

Golden, Colorado contains a number of data bases of interest .--- . 
relevance to India, 

5. Conclusion.~r 

The above componetits and rocconnonded sub-projects are based 
on the detailed technical reports prepared by two separate design team$ 0
 

eaho hepoethsfu ras ae n tttem thniroccasl'i' 

FAA611a)riont, equFr etaledcos esimaes~ndbudgets see 

B.nsttutioalAnalysis
 

1.CASE
 

CASE~ isanettly established commission and isinthe process0

of defining the specifics of a long-range program of activities consis
tent %fithits broad sot of responsibilities. Those include the plan
ning, monitorin , and financial support of a national integrated re-" 
search and dovel pirnnt program encotopossing a wide ran a or technolo
gies. The technologies of interest aire solar, ind, b~cmass production
and conversion, and the development of decentralized energy systems,.
CASE may support nublic and private sector antities In pursuing programs.
to develop tochnologics. Other major CASE responsibilities are to: (1M 4!~
coordinate on-going RAD work innew and rene-vablo energy resources, (2
 

S'4 

0 

http:dietre.SR
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function as the 	national agency for international cooperation in thoseSenergy fields, (3) reconiiiend inceotivesfrcnnrllzn'bek 
* 	 throughs, and (4)function as adatakank on all-aspects of new and,7 renewable energy sources. Amore detailed list of responsibilities 

-0 -can 	 be found in Annex 9.. 
oThe 0A staff of the former Noew Energy Sources Division bof*DST now0 forms the nucleus of the CASE secretariat and conists of 14 profes*0 	 sional scientific and administrative officers. An additional staff of* 	 approsimately 20 individuals provide, technical and administative

* 	 services for CASE. The present number of individuals appears adequate* to 	manage the CASE program (including the AID financed project) over
 
* .... tho irwediato term. Amuch larger staff is required to carry outfuture programs, 	 and to ",his end plans are being finalized to noot

poetdrequirements. It is anticipated that by Mlarch 19849 CASE .____ 

* 
. 

offective panageoment and administration inproject implementation, 
0, 	 currer.: and proJected staff levels, AID is reasonfibly assured of 

One of the principal advantages of CASE is its authority to0 * .. 

expend funds. This derives from membership of the Secretary of Depart*1 ment of Expenditure of the Ministry of Finance (h1OP). 001 funds forsub-proJocts can 	therefore be approved by CASE without prior approval0 
, 	

of parent ministries and the 140F. Itis also envisioned that CASE will
* 	 approve the specific activities ineach of the project's separate
* 	 Icomponents. 

wi0 While CASE has been given alargo sot of responsibilities
witreardto research and development, its primary roewill be to 

manage and achinister the programs itfunds to assure consistency with
* 
 G0T policy directives concerning now and renewable energies. Day to 
0 ~day implementation of specific research proposals will bethe respon0 sibility of local institutions receiving CASE grants. The proposed
0 Indian institutions which will collaborate with US organizations In* implementing this grant are described below. 

2. Biomass Centr 
*The biomass production consultant 's report has hi oh? ghtod

0 ~a number of strengths as well as weaknesses in each institutionulIn
0 some 	cases, the shortcomings are cosmn to both institutions such as 
0 their limited experience in analyzing biomass problems and finding
0 solutions. Both Institutions bave a staff of capable scientists and
 

* 	 have a successful record of research achievements. Howver, they* differ in their present orientation to solving biomass problms. 110RI* 	 is embarking on aprogra that emphasizes, the practical application of* 	 their resqrch results. ror instance, they are informally coordinating
0 with theo local forestry officials and agricultural research stations. 
0$ J/PIi eind HK$1 



On th te 1hand, 110's stronaths lie~ in a fairly weldvlpd6
~faculty fif s ttstict, computer scienc, aecononics, sociology, and
the biological scielmes. it lacks the~same degree of orientation 0: 
toward a practical approach exhibited by 1DI. 

AIiacn sintended to strengthen each Institution 9
iWdeveloping wid 1tnplementing a practical Aid viable biomiass produc

,tion riogrin. Collaboration with a U.S. university will provide an +++: + + + 

institutional relationship for strangthening tho Biomass Centers.
 
Fra datailed analysis of tho reconmiendd programns as contained In,
teconsultontis r4tport, see Vnn'ex 4, 4i 

Tlt Jyt FarEeg nttt,(ytI)s attached to 0,'e 
ThI,,1" )t Th 17 ~11is i 1S titvt f,, 0Ud t6keivnvwbemr of rsearcii 

prnqrmr 4wtfi :,ec, It i., cme of the first 'Infintituti ns to 
~ i~.v~'~i,)*r on iasiffier#, It iscura~ntly condiuctling


111old tcstir,. vl H~Ilowtt (Ell) tjasificr inconjunction with
 
'~z~yo l4~,a eutch~unt n ~c or 'niiiation. The research

Mi $ri f Ahi i Ford Fowuiation, AID finanicing will svpport0
riiloi1r rpslai t, ' mvlfllr qasifliers which sould bc dosigned to 
powor iiviowl sd~ tcctuse of its evqsricnce, withi work ond9l$ifiitlfr Its eAs-ti4ow with Pn engineeritio collcefie the Jvoti
in1stitutf. Is w"11 ccuirped and hts a qualified staff to imtplement the
Alf-fimntccd ruscai,0 lropescd at this institution.0 

4. )jL~nehi flimasonversion 0 

Reseorch tnd e~tionstriition Activities in Miomass coflver-
Sion tcrinologjies (p nlucor -pass pyrolysis, etc.) will be carried outCftwvicr.1in tI* 0~rnto Lnginecriuq it the Indian Institi'4o of
Technolo~iy, ( tt), nOhi. Tiho Droartmtent of' Cheni1col Engineering has 0 
a current . taff of tourteen including the director vnd is involved in 0. 
a varitt (J rtovrvorch pro~lects within itt. oii doparttj~ont as swell as witth
other 11if deparlxt s,Principally the Dcparftvwnt of tVcchanical Enginocrinfl
and tbh. IWIe4 g9neerW9* Research Center. The Lopartment of Chesmical
Eniorn is aIv wi~agod it)collaborative iuerkiit~th the University

of Svlonwt soutih xolvs# U.K. It is curiently experitcnting iti 
pa~ilc~tiof syU~s slo bioas rater10l, The design of engines

utili:11;1 i; ptxd from H~o_ ass Is Phs wic n 0r~n 
AID-f In~tictd col)Wkwatlioo Y.1th ME will afflst iniefIning thftSeoi11sivat~r~trr sod ovolvation procoss of on-Voln9'6101s convar-W

Sion twlrk. Tho IlU O~ff WnOWo in ids wirk are swll qualified to
 carry vot the iwccs*;sary resetirch Waks anvisioried. 

Y1/Wr& Y1zPhvajava Pautavidyfaeya 0
0 
0 
0 
S 
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* ~ <jmA 5i BHEL 'wCoal 
* 	4 Bhara~t HeayyElectrical Ltd. (OHEL,a government owned~ .~vu 

4 company engaged in the production of power, generation equipmnnt and 
Machinery, hs been given the lead role for developing fluldized bed* 	 combustion (FO8)boil1ers. The boiler plant at Trichys Tamil Nadu has
0 	 been assigned the responsibility pf developing feasible FBC systems 
under the guidance of the fossil onergy group, HELs corporate R&Dcenter islocated inHyderabad and iscurrently working on the tech
nical and economic feasibilityof coal gasification and combined cycle


nvgeneration
systems that have 	longer range implications., Both BHEL

* 	 groups are well staffed with trained scientists and are generallyawnll


Sequipped to carry out their research and demonstration programs.
 

lba Proposed collaboration with DOE will provide the necessary ex
*pertise that will assist insolving technical problemsrelated to -HEL's 

* coal program, The particular coal laboratory which is finally recomended.
 
for collaboration with HEL will have access to other DOE laboratoriess

-such-s-Oak-sRidge n.at1onal-1aboratorieshasTennessee-"oye dthArgonne- fror1-whch-----" 
Sspecialized coal expertise can be obtained for BHEQI. Because of BHEL's
past 	and continuing involvement intechnology transfer arrangements with
 

U.S. companies such as Combustion Engeneering, this component will serve
 
to fastpr technical contact and collaboration between and U.S. .EL 

private and public sector institutes.
 

* 	 6. The Central Fuel Research Institute (CFRI)I a government
laboratory located nearthe Fsnbad
coal fields inBihar* conducts 
applied and basic research covering all aspects of coal technology. Among 
o 	 Institute isconducting researchon problems assoother activities, the 

0 ciated with coal liquefaction with oil and water mixtures, FOC systems

(aothoiegh on a smaller scale than OHEL), and coal beneficiation processes.
SSince its establishment in1950, CFRI has enjoyed the reputation of being0 India's leading coal research facility. CERI has a staff of approxirate y
1400 and anTample rsources for research expenditures, Its budget for the 
Indian fiscalI year 1980-81 was approximately $4million. Because of its

* 	 technical capability and experience gained inexperimenting with FOC systems,
 
SCFRI provieos technical assistance to D FBC program.
 

collaboration 0 

of coal beneficiation and liquefaction, This can also be accomplished
 

.... 	 DO E CFRI isalso recomended inthe areas 

through the provision of services by one of its coal laboratories. One
* of the principal tasks of this laboratory will be to coordinate the work
* of CFRI and SHEL.
 
* 	 7.AlE! - Efficiency 
* 	 The Association of Indian Engineering Industry (AIE!) is the 

* 	 i/The tNorantown Energy Technology Center has been recommended as the* 	 lead DE coal laboratory that can provide technical services required.
 



association for the Indian engineering industry, public an&~pirivate,
 
with about 1700 members representing small, medium,a r units
 
its basic objective isto provide information and consulta~ye
 
services to industry and government, Itisparticularly interested
 
in the expansion of Indian industrial exports. Energy isa major 
concern inrelationship to theinterests of its members inefficiency 
and competitiveness internationally. Inthis regard, itrecently 
sponsored a workshop on energy conservation and has prepared a pro
posal for incentives for energy cotiservationfor Indian government
consideration. Itplans to pursue this line ofactivity inthe future 

.4 

and I$ looking forward to a collaborative relationship with a U.S. 
private so r organization such as the National Academy of Sciences. 
Thi :relationship will involve principally the joint sponsorship and 
execution of a workshop for Indian local industry andtransportation......
designed to define major problem areas in industry and the transport 
sectors whore efficiency and conservation measures show promise,

ti rkshoplou, 
comendations addressing specific problems through the provision
Spec 111 enora te4-from-tho tc- td -daftndri. 

r 

of technical expertise or needed studies would be foil owed up by the 
U.S. organIzation selected. S p ' 

C. Economic Analysis
 

This project supports accelerated development of India's ca
pacity to produce on-petroleum forms of energy and reduced require
ments through greater efficiency in the use of energy. The ultimate 
economic test of each non-;'etroleow alternative issimple: itcosts19 
loss titan domestic or imported petroleum, or itdoes not. For energy S 
technologies inthe early stages of development, the issue iswhether . 

there are reasonable prospects that costs will eventually fall below 
the cost of the equivalent unit of petroleum. Since the appropriate
 
econouic analysis forthis type of activity isan analysis of costs
 
only, *the activities under this project have all been selected on -St
 
the grounds that they have reasonable prospects of reducing energy
 
costs or-producing energy at costs competitive with petroleum. Insome 
cases the sub-projects will include a specific economic analysis compo- 0 
nent. These issues are discussed for each sub-project inthe consul
tant reports prepared for the project and are suniarizod below for coal
 
and bioniass, the two major project components. The energy efficiency
 
component isto help assess the costs/savings potential of different
 
technology and management options inspecific industries.
 

1.Coal
 

India isthe largest coal producer among the developing

countries. Annual production is currently 114'million tons, and is 94. 

projected to Increase to 260 million tons by 1990]!. Estimated 

YWorld Bank 19831 "Economic Situation and Prospects of India"
 
quoting Department of Coal filorits.
 

I0 0 



_____ 

40reserves are 85 billion tonor enough to last 75 years a iacon-~
 
0 ~stant demand growth of 4%ayear,
 

9 	 The activities identified in the §coal, com1ponent would j4A "2'* j enhance the'attractiveness of coal as an energy resource by reducing >''4 

0 	 costs (through improved efficiencies in'distributi on and,util lzatlion)

0 	 or by producing gaseous or liquid fuels' from coal to compete directly

0 	 ith petroleui.' Of the five coal' activities which receive~the largest
0allocdtlons under the project, three are in the formier category (im

provo efficiencies) and two are In the latter catogory Igaseous orliquid fuels). The three in the former category -'fastfl uldizod bed
 
0 ~combustion, coal beneficiationscombined 'cycle power gee-aton 'would


0 	 all reduce costs by pemittinig the' fuller utilizatiwnof India's 
* 	 high-ash coal. 4The two inthe lattor category-coal/oil and coal/~

0 	 water suspension fuels and coal liquefaction -,'could potentially 

I 

____provide substitutes for petroleum. Coal/water su pension fuels could___
 
-- 6whos1 


*million tons, equivalent toS$769 million at current world oil prices.
 
1e i 11 -~f--1 i1. current "annual :consumptionis'; 

0'Coal liquefaction is a long-term option' for producing either fuel
 
* ' oil or middle distillates, depending on the process. Coal/oil

* 	 mixture's have been demonstrated to be tconomlcally viable incertain
* 	 U.S. conditions (i.e. Florida Pow~er'and Light Co.) Coal/water suspen

sions, and fluidized ied combustion are currently inthe demonstration
 
paeand improved economic and technical data should be available by


193 Combined cycle and coal liquefaction are longer-team options

whose economics appear promising as international oil prices app~roach

$40-45 barrel. Miajor demonstration plants are being built inteUS.
and Indian access to the results of these' programs will aid in decisions 

* 	 on whether to' invest inconstruction of deonstration plants or purchase

* of U.S. processes, Thus, economic as well as technical feasibility


will play amajor role inthe exchange of information among the
 
various collaborators. This will provide the basis for decisions on


*I 	 which technologies to pursue to the stage of large-scale application.
,*j Because the Indian organizations involved are all run on acoimmercial
basis, only those technologies which are economic will survive. 

2.HOM
 

Biomass in the form of woods agricultural w~ites and dung
* 	 still provides a large percentage of India's energy requirements, as
0 	 noted above. This project supports increased product ion of woody

0 	 biomass through an expanded research effort and the development of 

* 	 technologies for conversion of biomuass into gaseous fuels.
 



The research program for wody boass production is 
dir~tet, t i-rasing the yields. or ,'dQAtt ob Vb1 

and'other rosources sand thus 'reducing costs. The Nlational Botanical 
Research,InsttIW 5 -'and Madura i Kamraj, Universi ty , as the 
doO 'gnated-,nationalV Bioiiss.Centejrs,~wll.Work closeqly with h 
Foest Research'Institute (FRI ,'.the agrcult~ral: uW$vorsities~and 
the',state fo'restry departrients indovoloping and' testing :new tree 
varieties for use inVarious forestry progam~s throughout~India,

social forostr.. The~economiccanalyiO5 for:tho Woprld
Sparticlarly 

Okn~assisted soctal1 fdrestry projacts lr'Gujarat, Uttar' Pradesh~,nd~ 
jRWst Bengal andAID-assisted, proJect inlMadhya Pradesh' dimostrato, 

~that the econoi chtes of returni to 7sucial forestry ar6 sattsfactory 0 
when i sting varieties are used. The deeomntoi de 
varieties would-reduce production co'sts .nd thus increase the ec~oo

rates of return to soclal -forestir' pro~ects1. This would enhan~ce~mic 
th cmitiivnosof fuolwod 8pnd nwke social foetyacti--ties 

miore attrate-to*~ aqe.SU1
 

programs for Wooy biomassi ncludes funding for economic and social 
assessments to provide m~ore dtailed informtionr onthe economics 
of various fue1wo productlonn alternatives. Thoe.econmic analys 
in the "adhya Prades Social Forestry paper projects an Internal 
Rate of Return (IRR) of 13% for the stand modolthat consisted 
primarily of firewood. Inhere comeorcial prodIucts were mixed with ~jq 

flreWood, the IRR was in,excess of l9%. <'0 
The proposed activities in biomass conversion emphasize,0

the development of gasi fication processes basod on odor charcol,
picpally for powering engines suitable for irrigatiop pmping on 0 
smal Tho rates of roturn to ground-water-irrigation areoldings.

generally very attractivot as is shown in the Project Paper for the 
ID) The issue is whether. 01Agricult.ira1 Development Credit project.

small engines powered by poductr gas can pupi~ rrigation water at 0 
costs competitive w4th existing diesel or electric onyinos. The 
preliminary economic analyses cited in the consultn srport
indicate that there are good prospects that producer gas engines. 

~< <w ~could b comttio. The three comlementary producer gas sub- 0 
proets to ho carried out by the 1I and JyotiEnerg Institute 
will Permit a technical and economic comparison of charcoal vs. 
direct gasificationl for smiall (3-5 horsepower) engines. As noted 
in the consultant's report the data generated by the project could 
provide the basis for a marketing study to assesz the prospects for 0 
of operating systems inthe Philippno suggests that they are at 

7 least half the cost of diesel systems.-
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0 so on Mkasq b~vproject: benefjic~aries iidit ptiipaton 
0 1im.act On wmn.: Trol Ofot; : ag' 'o "isao 

Is circumsCribo4 by the fact- that the prOj 40scpots h vespnt' 
.0of Various alternativeet~p 0ehooisactSuoorit.t-evlospmet

the subsequent stg p xtenso oI a~ircialization, Alps$ oYt
* >~i the. techinologies (V~g those involved in 	 Alse~f~oandio 	o


* effKi*ticiency subuprojects), 	 r~t~oom~r Of the,'coal and energy0Processes for exiqting powe
k. 	

P1ants, industries or mnodes of transport.As 	intmusdfat Inut nto 	existing activtie thoy do not rais* 
 oilI0e inany Significant sense.Cisqetyta sciobelow is1 	 totdAo$qunl th~ituso 
0and producer ea~t sub Projetss based prtially,onl previous USAW <D
social analyses. 

0 A ~Full utilzationl of researchrejsults frome two BiomaSS
 
0, Ccctabli oflpns o otre thig on thle soial and cultural.

* accct~tillt Ofsocil fresry programs. This will no doubt -aYbY 	 regions and will be the SuWOct, Of stdies, and evaluations under 

tae ne0narloe 	
the Social forestry Projects nott being initiated inr On fIdi' vor statis. Th soia anaysiPareforth AI-ssisted 1tadhqr aPradosfr~ocia Forestry proj pro* 	 as 14ll as the WCr limited analyses prepared by the World Bank for
0the (Cumrat, Utter Pradesh and Uost Beng81 projects* indicate that
tesil ttlcabnticlOf village India could bea4*4 constraint to the devel opuent of Successful* 	 models for local msanagesent of forest resources.* 	 organizations iWill be 

Amajor task of the forestry extensionto 	assess the nature Of these constraints and* devISe WAYS to minimilze their negative fapACt. The problems are notinsurmountable and ire no#t a reason for delaying the devulopment ofabtter research base tow social forsy.b 
*With 	 r*spet to producer gas, amajor qeto flb*o 	 Whether the operation and Maintenance of the gas Prdcsan* eNnS will be feasible in Indian village%. Vill age skills in the*0 
 operation and maintenance of diesel and elfttric PWfiets developedrepdlyInthe 1%60s as the use Of these tochnologfes spread, and0 	 It is reasonable to expect that these Skills could be adapted to
 

gaSifirs and Producer gaSpowrod eNnS (which would be very

* 
 sim1lar to their diesel counterparts), tlevartheless, the operation 
0	 

0: 
0 

0 

0S 
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tan hose issuewillbeIvstgte QJringthlelksystes.~Thi 

testng~nd f te lentvemostraionphaes sbpoeteo 


p~n4arti cio in delio1 kql hae . o mpthoert~sie 
o :sluccess t h 4 sseo feasuohlli t il-1pa1tfso 0oe~ 

Social Furostyvrojoct.y 

councils (Pnchaa)wl'eofWo oblenefltf 'ocalf\ -ry 1 

It is difficult to estimate the~incience 0t~e~r~H 

of aricuturlboofls~ tconuu~es fof Inces rof~eaic, 

foresutprductsein ndi proably hav thefrotos relatve1i~prtacoth conu~plon ttenot expon. As n craeI hehneaykene theDiooas a e souc an nohr oetp
uldg Te wod pNe 

drctitn reery iortantefi ariessns ipct.. Jut ied toodgard 
duet such i es orhlenes to consumors fri 

trestvardutis inpIodiat pror vllavoe, oe.rltie 
importanei he osumi palso paatioerns~ oficiapor.eso 

resevrc. dndlnt onlwo s ajuelt boil o-,il 01generated~ heft pr
oless S~lris,'Te warginal 

arcoro benefi ruerso areicearly frorms orhenadoptowar 
laducts sch besdigia andlidgnu 0awr 

also otrevarieties whichopitpfrductive Uso fnngrcluallns 
Totholoent dthtrsincresults byCentorrproduto the 8100855 
rsercin soci fo emymentogensrathedec ofbenfitsrmailyolo'

andaiaPrmeos
thnes aorerIndtedInaPrjcmerfo thel 

Social Forostry-project,(38W6.0). Inasmuch as the viability of
villaga plantations requires broad cooperaion from all village
residents* the prospects for equitablorsharing of production benefits 
are reasonably 4.vod, 



rpoducor~gas~ wilIl not~ differ from tho ~i'1Ibu nobeftsrm 

3-orscpowoie) . The ini~cdenc, of~bnefit' shouLld b ihyfyr
abesne umig it eng n'In the. horsepowerjrage. i 
gonerall1conoice oven~i or hioldinos imallor ~thauione hectar. lhis~ < 

* 7lflns that ,smal J' nd tnarginal' farmnom arr l~iko1, to1 tb aajor benefW.: 
0~ ~ ar~Rof-producer gas~,.rr~iionpumping.i Lan.dlessi tabors a1so 

,benefit Substantially1from eip1 yunt created by~ lyri toi.'Fra 
Mre dealddsus 4cso),J, Projoct ?Pp fo a,Dgiulu

Developtnentrei pri t 3606) 

*The maurity1 of' Indi4)~O agricu1tI~al resarch~ 4yste dmon-
StrWstnshtAnttt tin1jnsS&t.hlB MSCn roi Lra.1us WIne a

1division of labor for, fo reL try research~and*xtonson appears t
offer a cqit-ofect framewort ir frtttar extenlsion.J 

Dotermi1nin Jth potential fo roplicability, ie., wihether 
producer gas anpines cn be manfactured and marketed in India, vjJ' 

1.ba majo0r objective of the pro~ cer gas sub-proje~tsr., 

women play a major ro 6 in forestry projects as both par
* ticipznts and beneficiaries. Inmost, areas of- India imm~en ame the* primary gatherrs o fireod and minor forest productso,as well as

the primvary 1users, ror,a dtailed discisssion of'the sIotential for 
ivligwomon As a resource in forestry~ projects$ and the scope 
forItne iig ineseeto PIP for H4Othya rdsh roresti 

.. 

P 

ga The affect on v.**mn of irrigation pumping with producer 
othe r nergy souces Vlion will benefit primarily through incivaod huseoldIncos. For furthr discussion see the Prs forthe griultralDevlopntCredit projoct and the Rajasthan Meditu 

Irrioapimaril
(3s6067)pronc 


Project cost oWitsare.We rmrlyo siae 
and projvctiovi prepard IVAI' py design too%incosl

*in- ~th-1 thei ('1 n alu teprostntotivol fth4 nia rai 

http:oWitsare.We


t1V1ns'propse fo impetn'cific -c o of the project. 

m>~tted for ATQC Oprv Tf~@ti&~ r poptdtbqAEoyl ine stmate r no~rt w t 

STabl IS~tr CotEite aninncial Pla 

Rit-Ss 1930 370 2300 93 3230 J
 
Coa 100 SD 930 65
29
Conservation 500 SDO 200 7009 

rxch. Soo SDO 100 60~~ 
Othier Wait 

Tota 4630 '370l 6000 2 285 7285~
 

As iitCated In the table above. approxiamt Y93%
7financing of1 the AID.Contributlon wtill be utilized for foreign ex-

bfl~tnIDa costs. The r0m&inin 7%twillbe us~a to I er 1icalcurnycosts M toto,the salivi as of salacto Scienists at the 
two bioasps insittions 1 0local iatioo tao t is in
tended to provida,an icnvet hsIsiutions Wrecruitan
appoint local scientists in spc lzd~i d.to itre gthen the
research itid outreach capacities ofthe biomass p rans AID10 ~ 
finaniced instruntaion represents 20% of the& total AID'grant' and
is based ont currant e tvAates Including air frlight charges from
the U.S. For detailed costs pertainfi to each of the proJect's
major coqwenntst see Annex 10 tablosZ to S.~ 

2. Ns Country oC§2 B 

CASE his allocited for Its use Asw of Rz.500 million 

Rate of Exchange: $1.0* Rs.9,00 

0 



n ~IM" ~ 1~~1 

*~~ I~ 3bq 
*r app oximl o fr-ltorai 'lqactili

prhprng rret 0 it ieydlPl (9018)0 ho*ur 

Su4pojottvtte/',il;b coviplto4, by,ho colltbpor~tig n;tmt

eoent $ur cut-rent~,stl#*tos ofth 601contrl butitt~ shwta~ hGI 

i~nt' nt10(amoeha~stisfe sU~ Ui,.6%q iAjr stipulate rA 


An~Ivironmonlo11hich is cnfined' to: t"~)1mera"carofully .moitord on 

Th rco*.n~ation w' aprovedby'to Assistant~Adinstrtor, ($W4t 

IV. OP.Aaj ft 1oanwoiimand Admiqftrtir 

I. Mfift.Prit PIAnnd
 

0 Yho broad areas of Jndo-., collaboration and problem

tbeaddrosvd havebeen id*ntlfiod and estos of costs made. 

*..... Ionatheloss dM~aile sub-project designend cost ostisates wil11b 
~mde duing preject ipientaitoft afte the colbrtigisi

tuinsIvtOL" W~etted.SeetoofteU.iniuinss 
expectdto take three to six nutbs after the signing of aProject
Arawt vith the Col. eonding onte*S0 izioaPr 
ciatn gec Servi eA n FA) t -or directAID' 

0 contracts P t uivariy consortia and with HAS will be' used. Amop
*other thins, a rtruetot* each contractual arrang.Ent will. be 

S the prqratlon of a uorl, plan by th Indian and U.S. collaborators. 
worpahits int~ided to prvd dta, ud dos~ n dcost data.Tho iub-plloct objectives.0 aswll theo~lO1ngnformtof: (,#, 

Wr raspf fbilitios and (c) an I olwmentation* , .(b)Lativities

scedl. Tho workplati% oto bforwrdod t* ASE andUSAID for 
approval prior to the stat of rsearch, activities# 



_______ 
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2. 	Sub-Proj1ect Montrnan eotn 

a. 	llontbrinn 
,.-

USAID plans tf, make site visits to each of the collaborating Indian inctitutions approximately twice a year for the first0
two' years of the sub-project and once thereafter, It is planned that a USD11 will participate inthese visits at least once a year, More 	 I 
frequent monitoring visits will occur as warranted. The purposes-of
tme field visit$ will be to: (a), observe sub-project progress (b)review sub-project financial records and accounts (c) monitor dl sposi
tion of AID fi 
 nced equipment where applicable and (d)*resolve any
implementation problems that Payarise, Atechnical back: stop com-
the U.S.-,Department o~r~tz UAw1prvdassaej 

~Y~idngoltinsto particular technical problems as 	 they arise. 
CASE has indicated a willingness to participate with AID
 

in "nomitorfnq project progress and the establishment of monitoring

con.pitteas are contemplated for this purpose. However, the exact com-.position and scope of such c oiit tes 	 re, . 

0-
Progress reports will be requested of each collaboratinggroup every six mnonths, more frequently if warranted. For MSAID 

~rojec t manaqoeonV purposes$ those reports are expected Ocontain
asicinfrmaionreltedto ub-rojct tats i moinUsub-project
objectives, the degree to which specific tasks and activities are proceeding on schedule, and the type and extent of problems encountered. ,


Wlhere possible, attempts will be made to obtain this information priorto 	AID's bi-annual Project implemntation Reporting (PIR) deadlines 0
for inclusion inthe PiRs. 	 

c. 	Cvalutlon 
The evaluation progrom will review progress inmeting

project objectives. Annual reviews are proposed for each project

compoent with the primary purpose of reviewing the technology being
applied. The first review is expected to occur in the last quarter 0
of 1983 when sub-project activities are expected to be fully
operational. The results of the annual reviews Pnd the findings of
AID's monitoring visits itould be incorporated into a regular ovaluation report thant would assist project managt.t in making interim 
decisions. Apart from those reports, an indeptndent evaluation isalso proposed hy the end of 198ri. A team of AID/ashington repro
sentativos is proposed for such an evaluation; the exact te.m coMposi

:: 	i + .... :: Y: :+ 9 
i 	 !
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Ition,its scQo and tinhirli woulId be d~termlned at alater date, The 
team would examine among other things (a)the success of thb institutlon building efforts with NGRI and M1KUs (b)the effectiveness of
1' thelected U.S. organizations ininvolving the U.S.' private sector 

9 inexpanding Indian access to technology incoal and energy Ionserve
0 tion, (c)the effectiveness of U.S, technology transfer, and (d)the 

uverall management of the project and the effectiveness of CASE in
 
0-	 this process, It is expected, that funding for the team would be made
 

available from mission resources. A Project Completion Report.(PcR)

will be'prepared inaddition to all other proposed evaluations,
 

0 
* 	 USAWD intends to pay close attention to'1the Imonitoring

0 and evaluation program inthe interests of disseminating findings of 

4 3. Procurement 
0 U.S. technical services and commnodities will be procurred
* 	 consistent with AID regulations.
*
 
*0 (1) Technical Services 

0 During the course of PP development several iptions 
0 were discussed for obtaining the technical services for ea n of the
* project's components with a view to an optirtum mix of U.S. public,
_0 aiid private sector involvcqi,4nt. Blelow is a list of proposed U.S.01 	 O
0 	 institutions and a brief rationale for their rcomm~endation. 

* 	 a.DOE
ad9t
 
0 	 ror coal and biomass conversion work as well as

0 ~for information exchange on necw and renewtable energies,0+ 	 m++ DOE offers a
0 * ide tccess to both public and privAe sector servicyes. Several coal

0 laboratories - Jiorgantovn Energy Technology Center (14ETC) t Pittsburgh
* 	 Energy Technology Center (PITC), Lawrence Berl~ely Labiratories, (LBL)

*and 	 other DOI: laboratories - are conducting %worPof interest to BIfEL.liBased on DOE recomndations, AID will approve a PIAS with one of
these laboratories, 0hich If needed, stould be able to obtain the

0 specialized services of the other laboratories without resorting to
* special arranqcet~nts. Itis also contemplated that the same PAA 
*0 till) provide the seyrvices of the Solar Energy Research Institute 
.0 (OEM)for services related to biomass conversion and information
* 	 exchange. Tho collaborative relationship proicsed with DOE is accept

9 able to GO? officials responsible for project implementation. In con
0 sidering DOE as asource of technical services, anumber of factors 



scstwid acosstopublic and w 


sector services, GOI past familiarity with DOEan PA 1
 
We e consderd~sch t 

Js, 

addition to the foregoing,,coordination intho planning and implo- 0
 
rentation of energy activities with DOE isconsistent with FAA * 
Section 106(c). -IfaPASA is'not possible, a competitive proIcure- 0
 
ment for a non-profit research organization Isproposed covering.
 
the soeservices mentioned above,
 

.UniversityCosrium
 

prhniQ.Since the recommended biomass progrim isquite co.0
rchesvei scope andi one that demands a wido variety of technical 

consortium offors broader access to the type of services cal led for' in 0
establishing sound institutional relation'ships with the Indian bio
mass centel's. Corop'titive procuremeot for ohtaining the servicos of 
a universit~y consortiv-ii isanticipated. A direct AID contract is
 
also recompjended, as neither NQRI nor 110U are familiar with AID 0 

-procedures for hostcountrY contracts. 
40 

c. NAS/UAE0 

The 1iational Academiy of Sciences/National AcademyIof rngi ne(eringi offer tho best network of wide access to U.S. public 
and private organizations that are engaged in energy conservation 
in industry and transportbtion. 14c envision a predominant capability 
contract consistent with AID regulations.
 

(2) Prormnf C orwtes 

As currently envisioned, the procurewent, of equip
ment will b~e the responsibility of the PASA agent or contrector as 
applicable. Of primary consideration when procuring will be com

atid adherence to applicable AID procurement regulations. 
pliance wilth U.S. source/origin rules governing AID grant financing 


0.Project Administrat4ol
 

1. Implementation Plan 0 

Shortly after the Project Agreement is signedI USAID staff 
wilfinalize scopes ofwork (see draft versions InAnnex 11) and 

JPL/BIIEL solar energy sub-project tinder the Technologies for the 
Rural Poor grant. 



**S 
,A/SSn W~wD i!an 

.prer P/Ts for contractual sorvicos. n oroer to@e@p t. 1i8im7lycompletion of each contract or PASA AI01W wtlhbeuthorized tonegotiate on behalf of the i1ssion. Sufficienlt time has been Neeted,to accomplish these tasks as indicated inthe schedule blow Periodicfollow-up will be made to avoid or min1iize any slippage* 

l () 2,p!or lemenation Schedule 
*Activity Acin Agent TrptCm .Dt 

) roject Autorizaton: USAID/New Dlhi June
2 Agreement Signed: USAID/New Delhi June 
1982 

3 I]Letter No.) issued:SAID/ew Delhi 
1982 

August 1982
4MCASE September 1982
51POlTs Prepared For,* 

SConsortonsortium Contract:)

-- -- AS Contrct -ae USA|D/W1 July/August 1982DOE PASA: I 

(6) PASA6 DOE signed: AID/Wat hington October 1982(7)7-AS Contract signed, AID/Wahlngton October 1982S(8) University Contracti/
0 ~~~~signed ADWsigo eray18

0 (9) Workplans uaryaubmitted:n 19
 
DOt 
 February 1983
NAS USA ID/CASE February 1983
SConsorti 
 umi August 1983
*(10) Workplans Approved:
*DOE )March 1983

0 AS USAID/CASE P~ rch 1983 
0)Monitoring Plan 
 Spebr 18
Prepared USAW/t41hi K)rc h 1983 

0 1/Assum.~s following schedule:
 
0 PIO/T reaches AID/Wavhngton :September 19820 *AIV1W rrepares solicitatio~n for bids: October 1982 

0~~~~Biscoe ectwiber 1982 
0
i
 Bids evaluated :January 1983 

*Contract 
signed 
 Febrtuary 1983
0 
0 
0
* 
0 
0 

0 
0 
0 

0 



84t'"t Acio Agot re:o. Pri4" 

4<4~~~~Ncob4 ~~ '1983'5'''4 

(3~1"~Second Annual RoyiwtC~E/tJSAID QNcember 19$4,
S14) In Depth Evaluation: USAI/Qelhi

CASE 
,, 

DcemIber 1985
 
t$~~j 
 AID/W 5 

4'11 Project Completed :,CASE/U$AID Juno 30 1986, 
~16, Project Completion UAI/ii' "A us' 18 

Reor USIDDohiAuus 16
 

It is currently proposed to assign project management and 
_________admiftstrative responsibility to USAID s Project Development Office,

1o~ethow1 ththree oither- projects-(Agricu tvral-olopmpet-Credl ti 
Rural Electrification, and Technologies for the Rural Poor), Pols,
project portfolio will total' four projects. Agricultural Credit and
 
Rural Electrificationar scheduled to tonuinato inJune 1982 an.
 

4June 
 1983 respectively. Major responsibility will 'thereforefocus 9 
on the Alternative Energy and the Technologies for the Rural Poor
(TRP) projects which inclUe a total of 12 sub-projects at seven 
locations1 . Furthermore, i.t is anticipated tht USAID's forestry
advisor would be able. to assist inthe monitoring efforts for the. 
biomass programs at NBRI and HKU thus lessening the overall load to 9
 

4, . som degree. Inmanaging the sub-projects. staff time will 'nonnally
be allocated to tw mai ara of responsibility-, monitoring (field0

visits and reports) and administration (voucher review, correspon
danice and logistics). Below is an estimated level o'f effort re
quired to carry out the rionitoring and admninstr~tive rosponsibilt
ties:
 

~Lel o tffprt for Mnitoilq and-Admintratn 0 
FT1gures inIndividual Work Montbs 
TRP! Alterativ EnoM? Toa '0 

1982 4. .0 . 
1983 4.4. 0 
1984 3.0 4.0 M.
 
1985 .0 2.
 
Total 11.0 1102.
 

.F $i sub-projocts. Overall ;tvject terminates Ditmber 31, 1994 
7/Six sub-projects, Over3ll -roject terminates Aust 31, 1986.0 

0,
 
0 



The amount Of time allocated to each sub-proje(tassume$;AIDI
0 
0 

an average of 6 workdays for a monitoring'fvisit *inapproximately
two workdays ayear for administrative details. The calculations
ph1.
0 also assume two site visits to each sub-project, onco itbecomes
 
0 operational, for period of two years and one visit thereafter 
 n .


last year. 

amount of effort increases substantially 193 and 1984 for project
 

S! dthe Although it isevident from the table above that the
 

.management, 
 USAID/PD staff resources should be able to handlt
th.i.
- load with th 
phase out of tho other on-going projects.
 

S 4. Qsbursemnt Procedures end Schedule
 

Disbursements will be made for foreign exchange costsSrelated 
 to the two contracts and 
 as l astfor local costs
/ pdireotly related to sub-project implemntation. Disbursement methods 
generally expected to be on a cost reimbursable basis supported by. prescribed documentatiun for the PASA. With regard to non-profit0 ~organizations such as HAS, and universities the Federal Reserve 

* Letter of Credit (FRLC) procedures may be used. Disbursements forlocal costs will be made0 against the GOI submission of claims alongwith appropriate supporting doruffentation. Specific details concern* 
 igdocumentation requirementt will be set forth inan Implementation
* Letter.
 
0
 

0 FY82 FY83 FY84 FYB5 FY86 
0 

*C. todtosan oeat 
S Inaddition to the standard conditions and covenants, the0 fol lowing io~uld be incitided in the Projett Agreement: 
0 1.Prior to any disbursement of the Assistance% or to* 
 the istuance by A.I.D, of documentation pursuant to which disburse* 
 Nints 0i1l be made, the Grantee will, except as A.I.D. may otherwisetgree in writing, furnish to A.I.O. in fomr and substance saisfactory 

0 
0 re~ignation by the 6rantce of an impleirenting entity for thepjetedasaertofpro;ceHures to be followd in iiparoyln4,* research octivities to bt financed under the Orent. 

0
 

0
 

0
 

0
 



2. ~~Covenanits~ 

()in order to mlmnth uPoet neea ajr'
component of the Project, the designated lmiletnentin entity Will. 
ensure that work plans for each comiponent (iio-nmass production, bio
mass conVersion, voalj'energy officiency and infomiiotln''exange)I

consistntwith the ProJect obiectives are-developed by~tie UIS.
 
and Indial collaborating instittions in about six~ months after 0 
A.I.D- has signed agreements-with Ithe identified U.S. institutions 
for collaboration.
 

(b)The designated implementing entitynwillensure the
 
es~ablishment of an adequate number of~additioa ipositions and 
also ensure the employment of qualified'staff to fillthes positions 0 
for the bio-mass production programs at the Niational Botanical 0 

(NBRI) and_$adurai, KauraJ University}MKtU) withj___________Rei'eArchInstituite 

-A-1983. 

economic) The designated implementing entity will conduct 
econmicandsocial assessments in the areas of bio-mass production

and conversion program. S 

0 



PROJCAUHRZTO
 

*Alternative 
 Energy Resources~Deeomnin
 

SNA.I.D, 	 Projoc' Grant No. 386.0474J 

Pursuant toSectionsI03, and.108 of the Foreign Asista 'ne Act
* 	 of 1.961, as amended, Ihereby authorize the Alternati'Ver-Erergy Re-~ sources Developm~ent Pr'ojec t (the, "Project") for India- (the "Cooperating Country' ) involng planned obiain fno'.oece
Five milli oin Vrijted States Dollars' ($500Q0,00) in~grant-funds,~"* 	 subject to the availability of funds in accordance with the AO.IiB* 	 OY/llotsnent process, to help in financing foreign exchange and~* 	 locb,1 currency, costs~for the Project.. 

Tca acity~to~ exploit its alter'native energy resources and to de* ;~2~yop selected 	energ technologies toea stage of application. 
Project financing will beutand demuon

straionactvites
hatconbe roaly ateoried ntofour majortechnical areas as followgs: (1) bio-mass production and conver'siono(2)coal conversion, (3) energy efficiency in industry and transpor. ~tation, and (4) information exchange and prototype equipment, 

Th' Project Grant Agrewe~nt which miay be negotiated and exotuted* by the ufficer to whom such authority is delegated in accordance with
0 	 A .4. regulations and Delegations of Authority shall be subject tothe following essential terms and covenants and major conditons9 	 together with such other torms and conditions as M.ED. may deem
 

appropriate.
 
* 	 a. iource and Ortgin ofGoodi-aid Services 

0 
toods and services, except for ocean shipping, financed by
A.ID, uinder 	 the Project shall have their source0 t	 and origin in the 

B++
*+	 Cooperating Country or the United States# except as A.Id may other. 
4 	 wise agree in writing. Ocean shipping financed by A.JD. under theS 	 Project shall be financed only on flag vessels of the United States~ 	 2.. '* except as A.I.O. may otherwise agree in writing. 

* b. ConditionPrecedenttoDis&%rsouent 

Prior to any disburswment of funds under the Grant, or tothe ilsuance by A.I.O. of documentation pursuant to which disburse
ment will be made, the Cooperating Country wilIo oxcopt as A.. 

***my~9. 	 othorwise agree io writing, furnish to A.D.. In form and
* 	 substance satisfactory to A..: 

0 

0 



Designatioi by theGran~tee of an i.p 'menting e~ntity for . 

~ the Project 'and a statement of procedures to NQ followed$inapprov-'
ing research activities to:4e financed under the Grant, 

The Cooperating Country shall1 covenant to,, 
(a)
Ensure that work plans for each comiponlent W~~o-mass pro


duction, bio-mass conversion, coal* energy efficiencyF and inforenmo0
 
tion exchange) consistent wilt the Project objectives are developed

by the U.S. and Indianl collaborating institutions inabout six~~,

months after A4I.D. has signed agreemients withidnified U.S..>~:;

institutions for collaboration,
 

(~-nsur-t&-ost-abl-istwfnt-Of-M-a
-- uate-mber-7f . S
additional positions, and also ensure the mploymont of qusalified ~
 
staff to fill these positions~for the bleoemass production progrItas ~
 
at the National Botanical Research Institute (NORJ) and M4adural

KXrnraj University (MKW) with reeeceto AI.D.financed activities

by approximiately December 1983.
 

(c) Conduct economi~c and social assessments inthe areas of~
bio-mass production and conversion program.
 

SignatLure0
 

Dud~
 

Clearance: 

USAW/LEG:$Ao (indra ft 
RLA:Spielman (in dafirY' i 
CO:LWight (Pi 0
 

0
 



Annd 

PP RUEHND 

FM SECSTATE WASHiDC 
 4.-.4'r-.

~~-'TO Ai4EMBASSY NEW DELHI, PRIORITY 9Q6? 7~ 

UNCLAS STATE163419
 

AIDAC 1-'4 ££~4 4 

*E.O. ]2085: 'NA 
. 

AGS: : .449 

~-. .>£r4S-4- CVNvD4LTER14TV ENERGY RESOURCES DEVELOPMENT PROJECT. (386-0474) ~ 

I ., ASIA:PROJECT AQVISORY COMMITTlEE (APAC)REYIEWD SUBECT ON JUN 18 
ADAPPROVED PIO' .. , 

2. APAC FULLY SUPPORTS PROPOSED INITIATIVE INf FIELD OF ALTERNATIVE 
 . 

RECOGfl1ZE THE NEED FORA 14ECHANISH TO SUPPORT ACTIVITIES IDENTIFIED 

BY TIIE ItWO.U.S. JOINT SUB-SC09IS$ION ON SCIENE AND TECHNOLOGY. 

. 

HOWEVER, PA AGREED WITH MISSION THAT LIMITATIONS TO SCOPE OF
ACTIVITIES TO BE SUPPORTED SHOULD BE SPELlED OUT EARLY INPROJECT. 
 ,- 4DESIGN TO AVOID MISUNDERSTANDINGS. .. ., 

3.TO THIS END, APAC SUGGESTED THE FOLLOWING AS GUIDELINES:
 

:0 (A) PP SHOU1.0 MAKE CLEAR THAT WVILE flASIC RESEARC41 IS ROT APPROPRIATE 4 
* . . FOR FUINDING UNDER TIS PROJECTs ADAPTIVE RESEARCH ANDE DEVELOPMENT

AIMED AT EARLY USE OF RENEWABLE EIIERGY. TECHNOLOGIES -PARTICULARLY I
 
01... RURAL. AREAS - BE SUPPORTED..
. 

(3)WHILE DEVELOPMENT OF FOSSIL-FUEL TCHNODLOGIES (PI0 PART 1,A). IS....NOT APPROPRIATE FOR FUNDING UNDER THIS PWOECTo TRAINING ANDI 1IUFORMTION. . 
EXCHANGES~ IN THESE AREAS MAY DE UPORED 

0 (C) VIHILE EQUIPMNT PROCUREMENT TO PRONOTE CONYERTIOK&A ENERGY-USE
-0EFFICIENCY WOULD NOT CE FUNDED UNDER THIS PROJECT* TRAINING. INI6FARTIOU.. 
* EXCHANGIL, ANDO SOME TECHNICAL ASSISTANICE IN THIS ARfA MAY Or SUPPORTED. 
.0.... 4 . APAC AGREED WITA "ISSION1 WDNTIFICA l01t OF OTHIER PROJECT ACTIVITIES...
*........SUGGESTED IN PWO PART 10 0 (1TtflS 2, 3, 4,1 o#i 5),sBUT EXPRISSED CONCERN
 

THAT PROJECT DEVELOPMEN'T Or AIMED AT EARLIEST ACIIEVEIIE' OF CONCRETE..
* . 

RESULTS. TO TOIS tNDsAPAC SUGGESTS PROPOSED rIRSTPHA$E OF oUSIG EFFORT 
PriIrLIR~ftITOIMS~~f TIFHOSE T4O ORt TARtE AREASI ThAl OFFER TPE BEST

S.POTENTIAL (OR #APPLtCATIOII/REPLICATION IN INDI/A. WITH T111S IN 1*.
S.550 PAY jfI5f TO EXPANIRS PHASE DESIG TEA TO IINCLtUD OCOOGS 

.D 
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EFD T APA RC MED tA$IABUEU 0O-PEROINC 	 DD,, ON 

OEN$GDE Tf ML OCE TE.4S PIRpkhSII4G ARWAR SELETED , WE .ASSUE 
SEON PHSEDE'lTEM:OLD' f~iAtNALYZE TECIWIAL, PEA$5WIY.~i'-
AS 3M II TY.:OF ,PROPOSEOK TMERVENITIOU>A&, 	WELL AS RECEPTVITYkLAHO -A~PFlFO '-,-UEAVU WO~ULD APPRECIATE-'.CHA?4GE TOREVIEW REPOIRT 9tN FIRST PMAS OF ~~~ 
DES~aN BEFORE SE.COND PH~ASE ISLAUNCHED AN PP~15 IfR1TTENO 	 ~ ,,- -

S. Pp SHOULD CLARIFY WHAT IS MEAUTV~ QUOTE APPLICATION STAGE UNQUOTE
CITED INI TUE DROJECT PURPOSE. DOES M4ISSION INTENDQ TO'INCLUD)E PROTOTYPE 
'ADFELD1,!ETIGINTSC OCEPT? IF S5OO PP SHOULD EXAIN COT' 

IMLIA$,OIO :,ROE T,,,SWEL S IMPLICATIONS FOR DURATION OF 
'0 

0 

6. 	 IE RECOI"ENOATIONt FOR NEGATIVE DETERMINATION WAS ACCEPTEO BY APAC.w~ 

79F*LLs AAC~WAS CONCERNlED THAT FACTORS THAT HAVE.S0 FAR. DELAYED 4 

IDENTIFIED AltO, TO MAXIUM EXTENT' POSI.EI AVOIDED IN$TliE FINAL DESIGN4 
-Of THIS PROJECT, CHRISTOPHER 	 ~;i

<f' 4, BT	 
-"' 
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.0 UMAY AD RECMMNDTIN 

com&Texalterna ive 	 Qof ene. the Prmdti1n&rnewblQsoarces rnoram: 
of oody 	Moma4ss Altoug th no-moA etijsepaleehS progra reut are applicableAto bthh comrca "n owc*r
 

4.ors.'h thi fou isprvde y
Ajustification fo 

',hqn,'
focsthe-strategy.4
 

An intensive, sevenpont pracicallyoriented rsearch pro mo*woodiy bio.mass ,production is-Isuggested. hi progrmcudb m~rne 
in~cduqc iyth on" goinO bomas'rer.p ram inteBims
 

thBomss enters coordinating a~dtiq lhec-Ph t h
Forest Rosearcth Iestitut ',state social forestryp"r 
wut~~v.~sitfes, *~apt e eoct d research lao *tories 'p tt pI~.forestry rprogr~rn critically need the research resu'lstat il*i1b
produced and will likol be the most efectiv~ omchanismfor paigte 
into practice. 

SA 	 plan for implementing the research prgmo od ims*production isproposed. Itrequires the dvs opment ofmutdsilnr.0research teams that apysystems approAches to the solution of woody* 	 biomass production probems. Akey feature of the plan Is the participa
tion of aU.S. biomasuiproduction specialist. throughout its lif. to 
tw~tweon the various oroanizations doing~btomass research, anid toprovide

4continity~ between USAID energy and social forestry' pracqrs, Theplan .* 	 identifies project coordinations institutional strengthening, andS
*......research compone~nts and supeosts fundinq eves. Inaddition, aproposed tirve sequence for the' resear~h activities and anticipated,

reserchprogram outputs are included with the plan,
Alist of the organizations that We re visited and consulted Is* 	 presented inAppendix Fof the 'detailed report, 

',ections ofthis douethv tn xepe rmth opeerpr
whcso 	 iewith USAIDfttew Calhi and ASIA/PR/EFC,. 

0 



strengthening9 se 
Allocatefl$74,0 to th ainlBtnca eer nttt 

Alocae $6o1j6oo to Hadvra-:mra Uj niesiytoasiti
inititing their propse research proga n od bos 

Emhaiz growQth egIulation and eow~ic and oila~s 
++,~~ 2~ ,,+.,+++++++"+rl; -6 

Forultemutspnar
Ssystem approach to th~e solution of w-oybiomass product i.,F+.................. .......... h+ 3 h
.. ,+ 

Liii P+Y+t-l1+I.lil~ii M+U:++ .U +i-1+UNSI*Contract a UOS. biomass production spcialist to provide 
resarch coordination fopr the woodyP $io51 production prgrt-.and to maintain continuity between the USAID energy . n~s 
forstryprogrm 

FoErall involve the ForstResearch Insttutte$ stteocilfkrestr. progrm agricltural universities~, and appropiate
national reusearch laboratories withf the SiomssCetres in 

The role of alternative renewable sources CoOnryi Wn 
India's dependence on oil "sits _p1 10 rQ$@ "ani~rtn su
in the mid 1970s. This topic 0~ thoroughlyd%Csseud naapor.

on NewWron'o'tMn on aUnited Noions Conferonne InNairobi pIW 
orces of, Enargy (9), lin an 9vrvievof enryproblem* policiesti0


and progrw InIndia by, Ichord (S* andnot rtently in a report by
Flatiga, emphasizing oner use in India's non comerIII sector 0 1. 
I2 ith FieerPMa especilly recoqnizs the twd to dtyt opnian s
mwt and ruealsure feeg and sets fot a prga oda 

'wih tepoblm (). s aresltof that planning efforts IV*problemis being sttacked from run differenit d~rettions descuibe In the prt.
ftnt of Science and Technloy' recently prepared st~Ate of theart++ ++++?++++++ ++k,:: :++ +Y + + + +++0++++t++++++ '+ :++ roporton the production and availability of bioms Mq) 

++:) +??:+ i+,+t +t+i++?+::i+:+ 5++:+,+*+ +++++ + + 0 

0|i+++ : .':{}::+++).;,++.'i' I ?+................ f +....
 

+ ++ ++++ 0+++++ I)++i ++ +, 
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.This report focvseWor4~ inqle, narrowly deftnd tof Indiot
comploler~ative~ renewable sources of~ etnrgy program:i the Production 
ofhWoody Dimass, Although the emphasis is oil the non'conercial ectr, 


s results 	
>0, 	 the pro ran are applicable to both the COdIiercial an non-co1ercial
 

sectors, This is illustrated by the fact that methodoogies deveA, in
nd 

this program are applicable to the production oftwoody biomass for ndia's


Spulp) and paper industries, construction industries, COIn1 "rcia i- ,
.	 11conversion facilities and thalike, 
 bneteeregd
 

* 3,Q WOODY BlIOMASS PRODUCTION: IT'S IMPORTAN CE 

*Although 	 75 million ha of land or- 23% of India's area isclassified as
 
forest, only 40-50% of this area is actually under adequate tree cover andan estimated 20 million ha, is seriously affected by crosion, Thus, no more 

Sthan 12% of India's land area is forested, as against a targe. of 33"
 
recomm-nded in the National ForestPolicy of 195? (In).
 

Fores~ry is an old and well-estibli~hed activity in India. In 1865

the first Indian Forestry Act was passed to reuldoie exploitation of forests.
 

_ _ ,.1mwotnP o -m v1ng-t he-Iroducti vitof Indian-1Jreits was -n.i . generally reconized, however, until the early 1970's when the NationalComission on Agriculture (NCA) extensively reviewed IndiA's fprestry

prospects and policies. The NCA report recof"ended that India's strategy


*-for forestry development focus o a "production forestry" to supply the
 
growing eds of the domestic womod products 
 industry and "social forostry


* to Supoly fueIood, fodder, small timber and othr forest products to the
S .. rural population (10). 

Tue Sixth Five Year Plan (4) shates that 

tie 1a.in objectives of the forestry pr raiitye. .willtbo the conservation of exis'%ing forests aiAd tb: launch-
Ing of countrywide afforestation Iand social forestry

thi.IS. adconfor ity with this objective the ,-4Jor
Ar.a of thrust will thf projrotion of a tepeople's 
forestry movehnent,
 

* -	 Crreritly, social forestry .proqr is exist or pre being ,tablised in4?1

thenvOajor Indiin states, 

9"iven 	 th strong Oependence Mf thr rural population ftn-on.,cmvercial 
9fuls, pvrticularly firowood, and the high probability that thi, d" 4...4* ~~ 11lccotintjo, the' central question beccxiis: whit is required 	 to mt4i0 stupplie5 rore nearly equal to dur.aii1? In additon to the Sixthi Fivo YCeer

*Plant this fquustion if, addressed irthe report from (fic siorkisv tirrnp on* Science and Techniflogy on onerqy 1,(ltcy (3). This fortised (IMncern has Leen*0 afiiiJated by Flanimin into iisuieted str-itviiy Vteat will Suppo t~41h4's 

*ITte le! snciifl Corlnstry !'i f 't ror,ir t-i iai n r4'4 t~ o
* forvstry,, (,tfvsfnn, rvcromkionfl fore-stry ifd tn'yfrtry- AM* dffe4byth~ ~an4,Insc- iss I ntf Vator 	 4tni 



S comnprehensive effort inrenewable enry an w s 9!' SIs o
funds (1)t>The strategy toisi ecnig priority are: 

1.reforestationi (social forestry and enoer)olantatons) ~ k7~~I~
2,producer qas pum1p sots0
 
3,plantation liarvest p1 anning 	 0
S4 other conversion processes 
Although India has a significant infrastrocture for the managemen 

rosearch and development of her b.o.ass resources, the Department of 
Scidence and Technology established two specialized centers with a view 1 
to promote time-targeted and result-orientid developnment work ind acce- S4,

*lera~te, derionstration proJects in the area of biomass research (9), One,center was established at the N~ational Botanichl Posearch Ins~ti tute(tNftI) 
inLucknow and the other at tMadurai-KamraJ University,(VIJ) inMad ,.:i The complete objectives and functions of these wo cpnters are 
inclu~ded inAppendices A and C. The objectives of these research centers


becanN unrized as(0'); 

Study photosynthesis of selecte specie. inrelation to plant
 

productivity, nutrient cycling, and n trogen econo te*Suirvey the land and water potential of in area and formulate: : : Utndrake eagribl stuleonsue ef~ for bnegysplantationprograis(or the utilization pof municin ihd agricultural
* wastes for energy conversion
 

*Cvncentrato on terrestrial anti aquaitic evergjy crops
*Undertake feasibility studies on norqu efficient uses of biomss

*for obtaining maxin crorgy and dovelop aptnropriate toehnolo
qiet for energy crops, ie.production systems, harvesting,

pretreatsiient, and different conversion processes 

The Sixth Five Year Plan provides the Dopirtment of Scienci and S
1#,!chnology An appropriation of As.50 crores over the next $yea.r, for 

otxi$ss risarch, To date Rs.75 lakhs have been alleated to each 	 0
fstitution (7). Additonal pricrAts in tte Sith five Year Plan Whtch 
tiport n1 ('!nm fent the M$orAs Centres include ti establiWojnt of 
* Voflrst Srypy of Indim to provide reliable infomtlotn on existinq; and S
potitntial 	for st rtsource"s; StaillsIsmnt of an Autonmnus Institutoof 00 
4rrst 'elirtqrient; e*1andI4 forestry rvsearch progr.ms at the flohra Dun 0torest ;f-oirch Institoet (fR), Instituts tndert 	 the Indian Cooncil 

of Ag :rlcultural Rt)eirch, and At Ltate Ftrot vupartrents and aqricultural . 

. 

41vi(lirtles" Ind # *blitjfr-nt of a IlvisInio of rorestry tnrfloe at L 

...* c in h d. ih..... .1. 	 ...... en of ..... .... 0 
00,1iPAfl4, 01 It 14Ftt~rlyA ,A~n,

'ledpt( 40f'lim t. ~ p(4 . s0 til. 

0 
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SWQOQY BIOMASS PRODUCTION:, A R EEARCHt % F9OY SAI
 

This report propos thaWt VAIDs strateg b directed at providing
the nueded researchtfoo Flanigan's (1) first p bority:;reforestation,

* ~This cAn be accomplished by Iiplemnting a program directod at Woody 1
* RBiomass Produ~ction similar to the one outlined inSection 4 (1 and
 

cooperatively supported Ixy the Government of India, Department of Science 
and Technology and JSAID. 

*i , -This programushould be implemented through thefboassContros at

iL.ijknow andiladural, The 001 and USAID need to emphasize the coordina.
 

0 tion of Biomhass tre projects with FRI, steasocal1tfors try departi nts
 
- and agricultural universities in addition to o oing proam's at other
 

at the National Chemical
4 institutions, specificaslly tissue cultural work* Laboratory (NCIL), Pune. 

* Thissection suggests USAID support in terms of the overall woody
.
0 , b production t ec
.iomass (flg bI sioass

* Ineach case, the~ support isrlatod to thle research pro ram outitned in 

7.1. Proect Coordination and Institutional Strenothening
* .
 
* As discusse4 inSection 6.0, the success of the USAID program depends

* on tho biomacss production research efforts in India heing focsd and coordinated. This requires the deve1onent of comprehensive research team 

- !that apply a syste as pproach to the solution of woody binmiss production
.0. problems. 

* It is sugqsted thatuSAID contract a bions production specialist
0 to wo~rk with the Ijiotiass Centres, forestry organyations and agricultural

.0. universities in coordinating the 4ctivities of tho research program. This
 

*wood pr-vidQ thv research instittions needed assistance in
 
1.focusing their programs,


*0 P.applyiry systems apprnachvs to problem solvinq, and.
 
0 -3. rodolt biols!s production systems
 

0 It oljd alio insure USAID of Peeled coordinitinn betuepn research instito
.0 . tions and grovite a continuing evoluation of the progrAm. 
*It it s fous and coordinationauqsted that proqran. hp initited with. 

* . ~ 41GY4:n p)4ntatfon *ssmsrtent tour. The tnqr whouhO include: 
1.the biostgss production splalist, 

-~~~~ :. . tw 0nsts fryi NII 

W1t~scientists, (rcl 1)"(1 
*. 4tne agonoist fro" the Aqrfrultopal NPiy*orvity 4t 0vur~i,

0~ Invvnr ot fOAK~, WASeArchJ n4 eevot Arrip, on,
 

0
 



---

44 44 ;j6, one forest silviculturist roi' -r:' 2I~ ' 

4 

tleiitial direction-of the'reseorch program ini woody biomtaus production,Upon completion of thew tour the group could preparp a,study plan to guide -0
 

The study plan would identify critical Wo types, woody plant species, 4J 

Vtintercrop plant species, spacings, and agronomic practices that should bu.0 
scienti'fically evaluated. The plan wouldi servo as thg focal point for olS 

-the -two Biomass Centres biom~ass production researchr programs. 


In addition to the plan, tkr tour would expose forosters, agriculturists, 0
 
'-

an biolgist to each others problems, identify ateas incritical need of 1 
coodiatin nd collaboration, and formally initiate a dialogue between the 

research inst~tutions Associated with woody biosiass producticn. 
0 

The biomass production specialist would continue a$the lahson person94> 

for the life of the project, cooperating with liBRI and MKU in the coordinan 
tion of the complete GOI/USAID woody biomass production program. 

4.'- - ---------------

444 0 

SLUR? had a program directed at the use J bioM as an altornative 0 
energy source in1980 when they received their Biomes Centre designation. 0
Sinc~e tE.en they have increased the scope of their activity and havea initiated 
plarts of the program they proposed intheir BonsCentre proip-sal (Appendix A). 

has record of Irplerentinq prt~ctlces and programs
associatedf with their research projects. Thay successfully use. tho 6anthta 0 

PIsP an excellent S:-

Research Station N~ this ciaoity. Past projects hae resultet insuccesses 
-

InPmedicinal plants, non-traditional agricultural crops, and aquAtic programs
to raw a few. A further PXnfp1e Of their desire to imlmn e*JIs 
illustrated Intheir Aninual Rpomrt. Itists scientific publlcat*ions directed 
At profcsstlonel and sut~pofossonal cliental vihich are uritten in both 
Rnolish ond Hindi as W1l 4%sA brzad trray of wod'shops ard s1emlfinrs. Tteir 

--

E(jconic Blotanly Inforrntio0n Service and Liirary ise~ellont both fromr the 0 
tandpoint Of staff as Well as fromc tS. number en~d ttoro1Tlhnts Of to-t tas .tht'ey undertake,0 

Altho4sglt tne; 1§01 sCctists' have excellen~t credlentials a~nd ha-'ve A 
history of corducting4 field e~peritenrts at Panthra $ksnrfl S4tation, they

areinepciere4in the airea of weedy bionass vtoJvcetion, Lt 
-

W4In terv*5 0i 
-itrs~sof prbe swl srtooeisto adsstuo probir's They 



wood biras 4Ths,
resarcers their desirfe to red VAs *effienq'is 

-V4tstedW' prIOjets (or Involvine IPIiinaw*ooybwl mrcinrsrh S 
~ ~ mris* rt~~*sI$ et4 ulired In Scin4.tsvewtr-~ 

0 



_______ _____ 

9:::" 7.2,.1.eExitnPlaI :ionAsessen: Reseearch mpha is 

0 Continue and 	strengthen onoing proets tulatinV
bliographies on bimass prodctsnn

*Participnto 	 inreviewing and assossing existing biomass
 
production programs throughout India
 

0 Provide leadership in collaoration with tho biomass
 
S..production specialist for the overall bimass research
 

programu 
* 	 Principal investigator - 0,I. SA rhanduja 
* 	 Mr. I .P. unaja 

Strengths -Excellent facilities 
*Strongst Biomass Centre hio ssresearch program 

tDeficiencies- eed assistance in providing focus to the woody
10 bior~Ass production programu

Need assistane in qutvification of rsac 
* 	 resul ts 

0 ~Coordination Agricultural universitic 
* 	 Collitroration M13oFRi State Social Forestry Proqr.ms 

SU.S. Assistance -Miouass Production Specialist Information 
* 	 Scientist 

1..2 rield Trial lrplerentation: Research E.mph~s 

0. Continue and rxkpani studies evaloating the perfnmtnce of 
0 selectedl 104A specie,,

0 	 . nervase project ettphasis on %tudips focused it production
0 rates under various anranomic practiCeS 
0 6 Initiate a project, to ovaluate the 1mpact of interplAnting

woodiy 	 plants, qr4 tes ind/or agricultural crops in biomass 
9 	 plantations


0 	 4 Iitiate a project reli~tng bicwasi ptoduction to sot), Climatic,
0 	 intercrop1, arnd aginomic practlcvs

0 	 6 tl*terrnk enwrj hbudets asciated with oivnass plantations 

roinon
11VO Oav pn "jdC for severil 1pectes
* 	 flave ficid trid vqf~rfenwo
* 	 r~I4&1r~(fr witho stte 5vcidl Forestry Protir. 

I Iu i eVIr~	to CroiA %to; 'h 1fl-qotJ' project5
nwias~nie .~iuntl If t 1)i of re r<h 

* 	 ?Ieo4# tZo i'(10 IWO stUi1141 In th(- 144oretrry cod 
* 	 thto field 

http:Proqr.ms


Anno 4 

Colbrto tfrto SoiAl Forestry Programns p 
~0 

V U.S. Assistance. B~tiomass Production Specialist 0 

7.2.3, Plantation Establi shment Rel ationships.*Research Emhai 0 
Initiate a project to doeomino the minimal and optimal
characteristics of plants to insure high survival and
rapid initial growth

Initiate a project to determine tho optimum~ time vfo~r 
planting
Initiate a project to determine the milnimal and opttimal
rates, timling, and types of irrigatlon and fertilization.
durintD the initial year of the biomnassalMntatitor and

relaeL~ft eatices toplant surviva 

K 

S. 

A 

Strengths - Banthra Reseircti Station 
Excellent laboratory facilities 

Deficiencies - Not an on-going research project
tilted assistance in quantification of 
Research results 

Coordination -W(IJ FRI 
Collaboration *State Social Forestry Programs 

U.S. Assistance - Reforestation Specialist 

7.2.4. Seed Procurement and Maintenance., Research Emnphasis 

~+. .. . Initiate a project to select woody biomaass plants wi~th
genetically desirable characteristics 

a initiate aproject to develop serd collmnction criteria0 
. Initiate aproject to Identity seed stnrage rethodologies 
.Develop mass seedlIng propag~tion irethodologlas 

0 

Principal Investigitor -Dr. P.D. Dogr4 
Dr. 4.11 rupta
Dr. H.C. Chaturvrdl 

. 

0 
Strongths - xcellortly traineil sciontlits 0 

Ftpreiced rrsearchwrs 0 
tPeficletirie% OqLck exrrince in specific wody plant species 

0 
0,
0 
0 
0 
W 
0 
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0/ 

0 
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*Initiate 
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*Strengths
* 

*Deficiencies 


* 

0 


*U.S. 

0 7?I..6 

* 

0. 

* 
*Lack 


* 


0 

I1ifdt Ioanish:'FrstTreeSedColcto 
Prog~rami
 

Collaboration, MKUIJ.
 

U.S. Assistancq -Tree and Shrub ?Improvement Specialist, 
Nlutrient Cycle Relationships Rsearch '.7phasis
 

field and laboratory projects to deterine the

minfinal and optimal rates, tim~ing, ond typof fertiliza

to maintain long-torm soil productivity in biomass 
plantations


*Initiate field and laboratory projects to evalwate the useQ

of interplanted plant species to biologically m~aintain or
 
supplement fertil1ization inbiomass plantations
 

Principal Investigator -Dr. S.D. Khanduja
 

- Excellently trained scient''sts 
Experienced researchers 
-Lack specific field txperience
 

Coordination -ERI, State Social Forestry Programs,

Agricultural universities
 

Collaboration - M 

Assistanco - 4cue 

Insect and Disease Iri,-cts: ReS04M rcI 'PhSit 

.Assess potential Wanfrl~.insect And 'liioase problems In iemass 
plantations and relate theem to spocies, %oil. climatic,

intercrop, and areroio~c practices and factors

Assist inthe preparation of quidolin(es for an Integrated Pest 

P~rincipal Invoitiqwtr ret~rest rottomoFtgfst (own position) 

Peflciencie& -30t en on-going rescorch tvrplect
woody plant insect,and disciste rolprtise


TWOe 4stlstonce iti qtantificttc'n of rets'ar~h 

4 Assilstnce to 4volcp an tnrtegrazei Post 



in
 

Corinto - o r yPorm ,oSat 

U.S. Asstst onceI - orest Insec and Disease Specals~~ 

economiRc investmnent criteria. . 

Princl Inaivestigator R~e ource oiin -tnms'oe 


Strengts - None 7 ... j 

'Dficie4ncies, totian on-going research proec 
Lack economic epeortise
N
teed assistance inundertaking economic 

Coordination -FRIs State Social Forestry Programs 
Collaboration -MKO 

U.S. Assistance -Resource Econoist 

7.3. ladurai-Kamaraj University - Madural 

W4U had a limited bionass production program~ prior to their designation
3%a Bios'ass Centre., It does not appear that the limited bioass program
has perceptively changed since tht designation. They ares however,
currently beginning to increaso the scope of their activity and to initiate 
parts of the program thiey prpoe in their Biomass Centre resarch proposal
(AppendixC) 

-

I4KU's strength lies with Its faculty and its educational programs. The
filct that It Ita university with di sciplines in statistics, comuter science, S
mathmticst sociology, atonomics as tool IAs biological sciences makes ita 0
uniqi~e iomass Centre. U$AID should tapitizet onthi: feature. ~' 

The faculty's experience iMimplocntfng th practical aspects of their 
scientists have excellent 

credentials thy are inexperieniccd in the area of woody biomass rdcln 
scientific endeavors islimited. Al though W1KI 

both In term of awaren.,ss of problems as iwil is methodologies to address0 
the problems. Although they verbally ackrostl edge this dtficiency, to date 
trlw haes notewl ooeae with scientists expeite Inthe field


iswcite unposamtprolm, wthwofa' ion. ical prOe istraining researchers and biomassf pdadctalhoion lprrti~e
 



0, utonspcals and if thy cively, co laoae W h 

howeershowld orncntrate onr growthi regulationprojects (se73. n
7..) and4 ol economilc and~ social assssmnts (see 7.3.7).12 

*The followigsubsections of this report p~resen~t, inV a ,nmrized formi,
0 suggested projects for involving MKU ina woody bioiiss production research,

0 programi as outlined in Section 4..Complimentary proposals have been 
0 5tibmitted by ?MKU scientists and Are included inAppendix 0. 

* ?7.3. 1t. Existing Plantation Assessmentst, Research Firphasis 

- , Participato in review~ng and assessin1g existing biomass 
production program~s thoghu Ini
 

-Principal Investioator~-Forest Silviculturist(crety 

* ~Strengths - one 

*Deficiencies -Need assistante Inpioviding focus to the 
* woody hitynass production program
* tNeed assistance inquantifiration of 

reerc resu~lts
 

* Coorditicii Agricuiltura~l universities 
* Collat~ration -4BRiqu stite social forestry Programs,rRS, 

U.S. Assistan~e -Womass Praducti Specils
 

*7... Field Trial Imple.vritation: fleseerch Eph~,is 

0 Initiate propo .vd tom4%< p'roduction stuot*os
0 Initiatt, a vroject 1o pstiwto biwo.4%s p~roduction rates 
- uner varioqs o,;'iic pr~cticvs
t Initiate a prtiject to eou tte fit pctofitepa.

0 Ing woody plants, trassi an4/or Ailricult rol crop, In 
t*I 's Ii#t)tatit-o 

.Itlitlate a pro-ioct reltbitr V4s% prod~cttop to Sol), 
0' lirAtic lntorcr'4p, Ar4 afjtonc--4r pcactiros
* Otem-Al" Ctnorgy t1'lets af.Oc$*ti'4 with rantitikinipls 

'0 

http:7.3.7).12


gAn 

Deiince Lac expriocednex1ort io 

Needviif~~ inqaniictonoassistanc 


U ~Frerstry-Programs'~ 

U.S. Assistance Biomass Prod~uctinpeiais 

7#.3 PlanjtatioPEstablishment Reloshi~ ps: Reseac Emhai 

~.. ~._nitiatoa projectto d~emn tho.m n ima Qn~otiml "~ . 

~hrate~1ttoi1"14v--to- SU 
rapid initial growth

Initiate a project to deter*$inot optmA p..~fo

planting~
I	nitiate a project to determine h minimal an timal 

during the initial year ofi theb1iomass plan~tation and
relate those practices to plant suervivalp~.' 

Principul Investigator -Dr. A.Gnanam 
VStrengths - xcellently trained scientists 

['p . ... f~effi xperinced~ resoarchers0 
Defciecie - n-gingresearch projects are not oriented 

at those problemsK 	

Need assistwne in quiAntificatfiin of research0
rsu~lts 

Coordinat ion -UNbRI FRI 
Collaboration -state social Forstry Programs 

U.S. Assistance -Reforestation Specialist+i+ip++++?::,:+++ ++++++4 ++++:+0++ltb+ +i+:,:+: 


pp+,++, 	 ++++ 0+++++ii+:::ii++~
7.3.4. Sod Procurwemnt. and Mainteonance: FosArctt f~phass +	 0 
++++++++++ i:++++:+++?:0++
!+!+:;+++++>+?+++?+:,:?:+++::+,+i++.(Y,+++++
;+"+++,+,)+: +++++II?
+++ 	 ...........................................
++++ 	

~ 

oonotflcaly doisirble charactrtlicsInI 1te a project to deolop see collction criter~ia0 
++ ++:++ , p 	 p++++; ..... 	 0+
0,0,+
p ~ ' p .+ P £ P4, 	 0. 

+++:++++ ++++++++,++++++++M r;+i ! 	 iP "P| 9++? ; +iii+i+i 

PP++++:p.++!++ .p++++pp\ U , pe + o +++ 	 >p .++++:++P pp 	 +€ :|t++++{ + l~ 	 +. 
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4~ I nn~ X'T 

Prnia notgt) oetSliutrs
 

~---~Deficiencies -~	No anon-going reserch proet Jw--
Lacl. wod ln-eetc xot 

0 

hoDnihFrs 
 Tre See 
 - loe 

tion Prog'rai 

Colbrto -o 	 - I-	 I 

U.S.'Assistance -Treeqand Shrub Imrvmn Spcialist 
.735 Nurin Cycle R ationships: Res Arch Emphasis I 

*_________________ Initiate- field-and laboratoryprojects to deteruine the *~

*fertilization to Mnu ln-term soil poutvt

*In bions plantations
 

.Initiate field4 d laboratory proJects to evaluate the 
use of Interplanted plant'species t bioogltJlymintain 

II 

or supplement fortillzation in biomss plantations 
Prinipl Investiator -Dr. A. .Nanam 
Strengths - txtllently trained tcientists 

Experienced researichers 
I,4 

Deficiencies -Lack field experience 
Coorin~ion- rI, State $ec0al Forastry Programs 

A:AgrIcul tural universi ties
 
0Col laboration - 489
0 
*U.S. Assistance - none 

0 4..6. Insact and Dinstm Imcts: Research Emphafi 
9 Assess potential at-Ioat, Insect and disease probloens In0 	 bfo41ss lantations and relate them to speies, soil,* clioatic, itwrcrop, And aigronoenic practices and factors 
* 	 Principal Inwestigator - rorws $1lvicualturfst (currently

being rocrited) 



Cr 

/3A 4 

Nedassisane inwahi f ~icat f rsac 
In aresu t 

Coodin~atio FI tte Socialp 4TQSpoe Fuportry Prlra 


U.S. AiplVst a ot Inec ond OiseaeS pecialisth 
7..,cnmi n Socia s ) Em hais~Asese t Researc 

Collaboration .....
-

Iniiate4, prec odvlpsl/ed relatonship' fo 0'''-'' 

alerniveource none rQe$o; in ruralaJ~ 
Itreit-s project tde in enrgy!icns on>tupi pten
a1i71 I
alt, os Qforgb,:&jourrural~fIi arasI:i:iQIII 
Poriniatln Istato Dr.1$1 orstr. Pudrsighs,
 

Assstane Rsc.oseaIJ~S .Iest 0----, 

priod ordiaton# FRI, SteaitSoi or Iisr~gt4rsa 0, 
Deroiienciera"os -Nottn ntg o on - ad
ts o:tph 


onstir.c Clatbortin -oos~ nv~~ts
NORgaiainarc!ua

pv:'cii;TiogremFi771!i111!
7 1osi n od iinspoutlr.roec T.1ittc ilo fa 5 rdnationa
U.S Assiranres ad-the Econ I s Cetes tos sgsed * 

r~oue.1 of-rojot nd
llusroJwt and the ezanendingpoits 
"0atilILII;I!Ito !':I ;on1iou to tw
,!Ii';9 :loms
this inpo
ani 4o)anod~ will4.alsoy S 

nio o$scal th ist ugese 0 

reuidr froat . iooiw thipseand . ntnoitos 

reerhlbrtores~ pran e is Conrs t 
3' -. '..S!-. - '--*-'3!: 9 

I7ii[ ,iiili
 0 
*0 

3, '-''1 



I-1n Secti~on 11 SI'aary monies, providedthe M for now sciortiWt 
*. < Y1@04 oit&144fl9, permanen0t postio$ns. If the Diofmssposition are~iee $ 

rn be sgc
ti on. the 601, ms t continue financino those vositos And 4aaditibnal 

oto ram i$to, sfully. continuod fol loiltqn USAID'01s participa
positionsinfrs onto1Dy, forest pathology, ,resoure -cn~wt'silviculture, *gronopty, Iond fotrst.9oietcs os needdi! !ii
'~~~~~nO(i ii 	 4ii'Annual work~shops are iuggested and prof raowvec to insure romnication 

*0 *otwoon cooporating scientists mifd scientific organizations and to provide
a ftwa mghanism for reportinq onnual progress. Tho third year workshop


should present final results of theo GOnIISAWD prograll and prioriliae
researchable: problems for continued Biomass Contre programs., Table I-

.- I 

Indicates products that sol sutfmthsrosoarch program by th4I
* ~end of the third year, ~ OUtrMt~,. 

Appendix 	G suggests an activity and budqetinq sctwdulo an~d desirable 

so Apedi giv n idication of the scopo of worhsproject.
0 to bo provided by each of those spec iai~t.~ 
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USAI D GO 

Strengthening $336s600 Rs 3,91,500 

Na~tional Blotanical Research.Instituto 764,800 27-23v5O0 
Extsting Plantation Assessments SlO9,$0 7 
Plantation Estabi istvoct Relationships 201 ,500 
Seed Procurement and Mairntainence 197,200
Nutr'ient Cycle Relationships 25$300
 
Insect and Disease Ia~acts 97,500

%Economic and Social Assessments 23;100
 

4aurai-KamaraJ University____ 601,600 25,51$500Q
T~1Wn~g 

___ 

iiiti~iiV~ossnnts5V-30(W

Field Trial Iumpezentation 104:000
 
Plantation Establistmnt Relationships 126,400
Sood Procureont and Miairtainanco 6,300

tiutrient Cycle Relationships 25,300

Insect and Disease Impact* ~ 66,300
Econmi1c and Social Asseiswents 182,40M0 

Total $1,603,000 $ts .66,66,600 



___ 

if Scheduling and Budgeting
 
*a. 6-month Start-up Period
 
* 1,~ Recruit staff,(US/Indo),


2. Preliminary work plans are deoloped

3, Intensify tile literature review effort
 
4. Order equipment not dependent on projact desigjn
 

0b. Project Work, Plan Development and Approval (6-m~nth period)

0~1~. U.S. coniultant! are inplace at tho biomass Centres.
 

* 2. Indian staff ishired and inplace
 
03. Project development tour Iscwipleted

0 4. Formal work plans ave prepared per schedule 

0 c,___Pro~ect Execution an epring,(poI4L_____
10 R~artporm rareout~ 

0 2. Annual workshops are hold and progress reports are prepared
* and submitted to GOI/U$AW 

4 3. Research products are distributed to social forestry
* organizations and the scientific com~unity 
* d. Project Budgeting

* 1. Funding will be In two tranches, The Initial tranch Is to 
0 cover funds for the first 12 months of the project (aand b)#
*' 
 The second tranch is to begin after the approval of the 

0 ~fornala work plans. 
* 2 Annual expenditures


0 Year
 
*1 2 3 4
 

*Rs (L41hs)

* AID 51 51 51 0 0 

Got 19 19 19 33 33
 
Total 70 70 70 33 330
 

STotal proJect Cost 276 Lakh
PsR 
0 3,1 millIon,1in0!

0 (01.7Militon U.S. and114 1io61)
 

0
 
0
 

0 
0
 
0
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''i'-'-' 
B 	I pOiiPrOU4!tion Specilit

1. Work iretly with the Sioms; Centre Dirctors incoordinating	 0.a
 

wood biomass production roearch IprogrO ACtiVities bOtwL@n tho 
two 	tiomass centers, forestry orpenizations and agricultural
universities.. .... . .. 

2.Assist Biowass Centra Directors in focusing the direction of tho 
* . woody bio.ass production research prgrm oi critical cnergy


and 	%00ial forestry plantation needs, 
3.i 	 Worki diretly with U.S. specialists in coordinating Individual

research components into the woody Mdorass production research 
program 

4, 	 Formulate and conduct a biomass plantation assessment tour in 
collaboration with the Biomass Centrepirectors, forestry organizations,--4 

. Provide assistance with and Identify training needed in methodologies 0, 
associated with the quantification of research results 0 

6. Prepare written report;I Identifying Individuals neding qUAtitatlV8
triningo,2) describing cific type and length of taining
nteadoand 3)Lassessinw upon complition, teImpact of the

trainitiq on th program. 
7. 	Pt@rvpar witten reports 1)evaluati ng the progress of the woody 0,

bier-ass production prograit 2)defn ing problems and constraints 0 
affecting woody biomass pIruction program results, and 1I)rvttw*ndfng needed mody biomass ptrodu*tton program oiiton0 

nfov~tion Scientist 
*1. Vmulate acorptiter-cemptible systemn for Indexingq biowass
 

literature tha Is consstont with N691t1 needs and comIatible with 0 
Its 	current intom_4t-on services and )ibrery 

7. CrtewIne 00~ type of training needed In comuterized thfor-Ution 

3, PrtArp Auritten report 1)describirg Acomutor-tomp~tIble qtmt
for indexin9 bicer,.s )ittraturs 2) I~tati~yIng IndIvIduAls neollir;
f~viuterlzed Informstion 3ngm~nt sysr traininI, and 3)

he 	 en~ksribngp~cfictyp legthof traliing neded 



A--

APEN I.- Cont~inued 4 

Reforestation Specialist 
ge no 	 A 4s~l
1. Tour selected forest production .... biomass
 

- plantations and identify criticaldfactors and practices affecting
plant survival 
. L.kt"' n2.IA 	 "4- "4',- "4-''nWork
directly with the Biomass Production Specialist to Identify
& n 

.. 
*n 4-	 g n edd--n ) .. . . ng t -'rways of coordinating factors affecting plantation establishment into
 

* 	 the woody biolmass product In research program

4 3. ForiulatO a researcht problem analysis that addresses nursurymanagement and plantation survival needs 
0 	 4. Doterwine the type of training needed by resvarch scientists

* 
 wrking inthe nursery management and plantation survival research


0 	 program 

-S P rep area 	 th e :prob
- 0 	 . w r tt n r port 1)ds c l trribiogr s c le manalysis,:* 	 2)identifying Individuals needing nursery managem~ent and plantAtion

•urvival research training, 3)describing the specific type and
*e~t 	 oftanngnee and 4)assessing the progress of the
 

0 	 bOmass research program
 

0 ~Tree and Shrub 1mprovement Spectislist
I. Tour selected btomass plantations and natural forest% on marginal0 	 and suftarginal lands and identify factors which may suggest

0 
0 "'0 ""+;+ 'tab"+li plnato es rnto~ 10at onsisct of the2. Voniiulate a genetic trve atid shrub improvewmnt program for woody* plant plantations	 oody 

0 3. Nermine the type of training ne.ded *iyresearc!- scentistsworking in the genetics retearch prografi 
4. Prq.-are a written re.port 1) describing the genetic trte Andshrub improve-trt progran,, 2) Identifying individuals nt-*ding* 	 genretict trainin2, 3)describing Owe specific type and lengthof trainirg reoedd and 4) assessing the progress of tMe seeid 

* 
* -

prvcurewvft ond 'ralntainercecoemonont of the woody hlor*asresearch program 
0 
0 

0 
0 
0 
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'r4ThresTrntoct 

I-AI I ft. Coeri, In e 

4Daed Specialist .. 

1, Tursle~t Momiass plantations an ,,V~t< frts o winl 
and submarginal lands, identifyMpatt ardfotitir' 
di o s a a ea d a s s ac o s t a a result in future ,anteral , inset kind disease problems 

2. Work 4irectly with the Biomsass ProOuctian Spclitst to identify 
ways of coordinating *anial,'Insect and 415045 factors affecting
$iomass plantation ptoduction into the research proqram0 

3. Forlate an Intcegrated Pest M4nagewent research Program for-
* woo~dy blcssass plantations 

4. Qoeanine the type of training needed by rsc*tch seienslst,
wvrkfir~ Ins 'post inagtwin research programs 

I~9xev~-t writtenmrpartA1& m444al4p~
riai4e#~ent research pro rjim, ?) idertifyint Intdvidvjis neelding 

pes mnacretesa~ ran~ 1 ') dcritInqtMpecific,
type, 4114 length of trainingj needeod, ind 4) wessin the progress

of het~eae nsctsan1~acs ~p en ofth ~ dy0 

0.j 

06$r#v<4 

9 
0 

S 

imt"t to (rrpst~ 

t~fni;4s tU ~ntatlinto iA'*1if; t reSefarc ror 

tpbt~i Inovet hnt nr t.ds tA tIJ t tcrws of vren ar:,id oca 

ltteoriwe tht type c01 trtIr5; -tedea 6y rrrearit dnsts 

wr rp 4 iitht errote Itc v(rwsies rese Iprn (f rn, 

trafii, 23) dkescri)ng tF, oTeifi t4s14Ir~ of training 

, 

0, 
0 

0
 

0
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~~~APPENDIX it. Continued 1 

Rural Sociologist 47 'tt

0 ~ 1. Identify factors which influence avii 1a*e' consumpton habiti,
 

goals and value systems
 
2,. Work directly with th'Biomass Production Specialist and the
Resource Economist to' coordinate economic and social factors affecting;
biomass plantation production into the research program 

0 ~ 3, Formulate a research problem analysis focused at social factors 
0influencing blomass pl'antation production adconsumption.
 

6 	 4. Qetermlne the type of training needed by research scientists 7*

0 	 working'ln the rural sociology research program
 

* . 5. 	 'repare a written report 1) describing the research problem
training, 3) describing the'specific type and length of training 

, 

needed, and 4)assessing the progress of the economic and social* 	 assessment component of the woody biortass research program 

9
 
9
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1t.FlaRiganINOVJ , "Alternative rnegyi Resouro POlopmnt Repot,"S
 

3.Govoriwmont of Ida lnigCmsin of~prq twuYWorkingwf1 
A +:+ , 44>. , ...... +4> ... H -#++4 A'- <++,:: +++

Croup onScience and Toconolooy for te Sixth Fi Yea r+ n" 
Docwiber 1980. 0fs~l S~t ieYa ln 0 

4.Goveriumnnt of India, Plnning o isoo"itioY~ ln 

5.ch~d, r.R. F- O~ne 1:Oerf of EnOrgy Problers, Policies,and Prograums in Inndia.* _________________ 
6.aduraI-araJ--University,- School of- Btiogccal $0ct, *Biomass 

7. ffational Aca40oy of Sciences, Board os Science and Technology for 
Inttrnatona Dovaopwnts Trip Rap~oto OPotential Projocts for-
Colib!orativo Research Between U.S. and Indian Institutions on 
Energy froz Oforast," P. 19M. 

4.P. NatinAl VoanIcaI Iosearch fusttute. olms% Rosear~i Cerro~.u 
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0umr 	 DeUI'V~crifl;1onfl rBuoIIss Conv@ersion Programn* 

..
A invostigation of 	the energy use levels Intho noncommorcial setor
 
* '~of, India showes that the supply of energy inthis sector isdorivod front the
 

conversion of firewood, crop reuidue, and animal dung,. The processes fo
 
converting these fuels to other forms of enervy, were reviewed for their
 
possible appl ication to the present demands and proJected ned of the 
economy, These three products constitute 1the principal biomiass resource
of India whose energ policies were revieswed inrelation to them~. From~

* this review, a strategy for providivg increased biomass fuel stocks through
* reforestation, irrigation, and planned harvesting techniquos has been~

* 	 £olo~Qped. 
0 thatIt is suggested that the forestry program be givn top-prio rity and <9 

~~~ t arch I program for prdue set0 ~ th rs i.u~ deooint 	 gas pum beintatd 

* ~Systcais for the. use of crop residues or fuolwood ar'o recomwended wiherever 
therodutare to be 	 chiarred first and then giasified or"gasified directly.'

Teresults would provide an evaluotion for either of the two options., The 
puqs~ sets tmuli be. 	instrumental in supplying irrigation for crops or %.-od
plantations, ond for both, the conswv'd biomass would increase the biowass

S product. Crop residues presently appear to two the only bim~ass material 
*0 froma 	which there Is a "lalsurplus, and the potential use of this surplus

0 to increase tfiv supply is ottractive. Also, a pilanned harvesting system~ for 
* 	 aurturinp furlwood plantation is recoondod so that the plantation's

0 ~harvest could be saximolly utilized to drive aplanned 1.5 11W power 4tation.
 
*: The last topic of concern is to provide limited support inthe area of
41 alcohol fuels, and it Is suggested that funds be provided for protroatmont.

0 %*ork at III Delhi. The steam explosion process Is considered to be adapt
0 able 	 to India's biomass foods, and apilot scale systes" utilizing this 
* 	 process could ba modified to accept such feeds for inproved performance. 

The projocts suggested in this report should rake ainimal deinnds on
* IISAID's 	 limited fintancial resources and still create a high potential for
* increasirol the fuel supply of India. It is proposed that lIT Delhi We..esUblished ai biomass centtr for studying conversion procosses along ith ........ the IBotanica"A Research Ins~tit at Lucknowt and WIdtral Kraj Universi ty~
 
...... at I14durai ts biomass centers for production. 

* . WICLUSIq1S 
* 	 1. India has a severe firwd crisis that has been brought about through 

* . large scale harvesting and denuditiq of Its timber resources. 

*~Dotailed Report is on file wit;- ASIA/Th/tVE and USAIV/11ew Delhi
 



Atotal support of all thIdianpoe who must rovia thghest prior 

3,.,Crop rosidues appoar to provide a#wall surplus,~tsich can beused # 
asoIe. 'Increased productivity of the residue can be realie much ore~

quiclyP then reforestatlion. 
A.Charcoal product ion systos will na it easier to -Use crop residue 

as a fuels *tid they could provide avaluablei neca rdc o il~r 
and roduco their us* of firewood.podt rvila rs 

6.~ Corolrcal producer gas pWI sets will increase. residue production
and oner9'yplatton yields. The will decrease India's~doand for 

impre liht distl~te IJDUIseIU 

6.No ytm supy1h
a he introduced to India's villagers toi~~ 

r.Plnton~ Plaille rs ne to designefficient$ lowcost havesting
syst ws that, properl Wnef and ccosider the use of the end produtct., 

8. India'& planners Itave structured avoll-wordod energy plan and have
given consierable attention to the renewablc (biowas) sector, 

knowvdq# and rquipsmnt Informtion for a vorkable oerqy plan,
 
RECEUDTIOIIYS 
 0
1.rutiding of avillage lovel, charred bioss project for Irrigation:, 

2, rt*diP 8f~o a jyott Solar Institute birnst V#i1cat#*'Mdtzonstra

3. Eundis of aproposal entitlcd "Pm'roer Gas Powered Soall Home 
power Utlty tnq~nW 41$930). 

4. rWslng of a project for the prtrvaunt of tiomawss by sto 
explosion: ($162000)0 

S.6. Agrant fai, plantation harvest planning should Ito solicited from tMo
Gujarat tntrgy 0.vOWi tAecynd fumw eat a lteraWe# 

AAhould ke vwd6. An offr to coordite and funod on a l1Md basis
totissue-culture work at Ow HWna Cbhmical Laboratory at Punce 

7. DST should uwosider 11T Delhi as a POfmass Cnter (or coaverion 



a.8The iocentor shoul cosier soliciting fud o h now All)
*agency account z nti tl4d *Scientific and Technological Cooperation", The
* 	 tfrnti* puld prpvidta the aiocenter pithresourcos tocontinub their leading
 

0 role 1oIhyd racet bon' eupIhori 4 research and qauodvlpet
 
09. 	 DOE's Dioass Cnorgy Systems BP'anch should be requeitedjoprovid~~technical moitoring of the funded conversionV and planning pro~jects., 

It is ihoo tht~a tho sw~qosted strategy outlined below in descending 
,Ipriorities wi 1lsupport India's efforts in renowetblo energy and provide 

*___________1. POWWrOWtto (social forestry and energy plantations) 
* 	 3.Plantation harvast~planning 
* '~4. 	 ~.Other convrsion processes 

11oh critie1 state of the firt-woc oteds of India and the debilitating
of"( that tlese wfds htAv alivady had on) the country's forest preserves

*0 me~stateot Irr*late *tistoni. A'strono ond decisive iforestation 
* pirrA .cvst V~ Wt~rtaketn as soon as%possible. Riouass centers need to W~

cst0411;hedo and thoir eviwations orared to neor-taer reforestation goals as0 quirt'ly if, IpMOssb. 1r. Socklar of the Ford rowndation insuggestinq a* %,cme 8reon Pevolution simlyzed the situai1Iconlomically~ and dotorPmfl@ 
a 	 t cet of prodotiem of (toe nteded plontationt. Ile ramo.nded that
0 #0moJ Wshe 	 for planting village forestsbo e to local land ouners 

0 ##*J~ sledsW Mot mell Vstifirs bo used to oporate diesal engine pcird
to Irigate We Plantaticht, to intrease production.46 Wetr~ %ti 	 Reo na

t* IM th1t Wye to be expedited with haste end vaziam ef ficiency for 

Prodi~or Vas ptws W~s are of special importanco In the convorsion processes,
koust~i y serve as unol) bleass posifiers IvA produce (lie gas rwedod to
fir the i ertA) tcnttlo nos of the ptwps, 1fowwvrs the1* sets at

* thI* Wteo rtIrtfurtlwr laheratory de elot*#nt aiid field testIn Weore they
ran I* #ppli" toprci,411 InVoerural artas of India as suggosted by the country's 

The avalabili ty or tho w~ssAry fuel uwiL be considered fiust. In review. 
+ 	

Ing tI*, m awrC114 sorces, the, agriculturol rutdeo da indicato that there
+SK	 K9 .....iat leastom~1 	 2of aquivalotn esidv ccessible o swe villages. In

))i ' +K i +++++
tm,+++Km.	 K+
0~cansldaring this reidue tnd its vuseina dwnraft csifle-ro soveral qvostion
0 art%# with, rerd to .si1fler dosign, fuol thoractor ss operati porfonancos 

;KK + ]++ + K 	 K.#...... i tomo, and r.bil ty 



becueo fth wh Nis thrdcgs thewn n'rnd ,-.atrw level an increase 

to sotisfy, To offset thiWdifficulty, Dr. lroRo e rother onwiton 
has su gsted a stpa11l dovindr~ft, e 1Cwould,rusa charcoal instead of9stir whcf 
raw bioma.ss. 'The 100tonnos per village reiduesurplus co*1d be chatd
and' propared as fuel for-the gasifier, The gasification then becpoms41 

this promes~is thp onsidswrble loss of tnergy in the charring (pyris)
 

C112 10 

C + 21120 C0lA + 21l12 

i__hihot___C__d_12_recobutile._hi pasification of, tho chorriA 

Srtvot 
ashw4~ 

in the cbwrcmnd proc. s. The hot Pat !for 
i~yclon n filter comiation into the 

the .$ifi ho, 
TodjbYnAOorniw 

;oroco ,s(r1q'ro 7). but the advanapo is tVot it' is iwtrv%~ n# 0,2O
roido tithor Ddespl Or 105eljne rngie i~n the~~i~spir ag

Fa-nV'wvdbut the ungion vasifier systct, that tise propmrd clor areo a 
t*ee"1v he eroraint QUIetions of Onqfiwe rolIability, gsand gas quality ntve not as yet bran Satisfactorily anwrd 

tray's Mat pormit te use of rosidue. The chaicol is prepared Iy oxtivding
a bedc charcoa~l clay Rhixturo throu~gh a aoparatcd sausap gtl$.r. 0 

Usimatos sheot that TU cost of Production would oa 0.35rupees 1)(11 kilnogrt. This fitcludes tho capital INsm~nt ~aod ilm meicluo 
and operating mots. Thle cost or charcoal inPONhi~s 1.3 rvpKo "er kIiogram. CUrront coimates bo0cver, do not considr sevoral fho p1yolss
and extiv!Joo Iso:Mtoilitlec. suchi as Tta sdeos ano v ioat-0 
coivept %. 11 1o vtOeomv s~thre of ffiQod in' 10 tharrIng Frocoss s$0

that it cAn be ctxparod with tlwe residoe in the ptoping srs M "It
iqiOrtfit thing is to dm~mrtrate and dovolop the s...i the (tou d Oreits prteratlon till) Weine lit Piortt ThO imqPOrtent features for tssin rst~,*4due to limp irrigoi water aiv that 1)hilovass tmterial isilentifuls andgetkrfttive 2) tOw use incr~osez productivity, ,n3 pr~hstiLvoro 9i ucas asurplo5 throvogh irrigation, 4) j rovitdes a ow v )logo nidutbyu cuir,4c.I S 
production, 5)pioyldes additional Jos, 6) incrases economIc Income fronthe sole of the charcoal*etd?Y)Woroves cooking efficiency through the.vzo 0ot tho clircoal. 

The concept,, Withf is sctteaticAlly Illustroted in Figure, hs'on
prlnipl dIsadvonteclo: the loss of enorgy, (M the pyrolysis proCOS%. The 
yrio1ysis procosu con be used only to 06e point of driving off the nectisnrymVfl tars* but iOether villagors of avorago futolligence cmild cCMtrol

the sy7tex to this 'Ogeo is questionble* 90 

http:bioma.ss
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L A E~4A~ % 

o r Energ Iniut have prepard a prpslt .Ost104tfor ho Jyot ~f this o1 plir1 ~th~ C11 
the 0 0'iV~~ Thefo##1 'wht~v ifMM ill o i1threcryTheau fuel prej: 

woionvle on eyr fodsion~bandn~Q~ thvolopmen n two years1~laoator 
would ie theop~t~naWvl~t4desig5:hrseo Infoe fel'dmfWtottouitsbe i 

the* s~The $Ioedsotin oldO tbe pimarilyr woosd whcop resided tstanI&I1 
The-fuelThe lAiterathrouif itpostox e o icly inpt mthe al wilt. 

toge oldh ~tegiv cosdrblvl At~tiO An0i cso ,t ol 
vlter in th *pad dosgn4he.Ior bonificiatewou he oxoimlt 

Fiu ,tho wood or reidue woud bfetori thtevgafiethpertshown tint~O 

tion of the process, 

Once the tWo pro4ectn o completedo it is essential that their relative 

controls for doto rnllectloa and o%sign quality so that the Prooets slil 110t 
te4 without the reprosontotive Pidu ctwlotv results tice 11)xpresse4W* Wo~ 

f eultin torral of the hiphest aaodeqdiw4et. A%trttegyfor provid#, 
igthlit quality assuerae iol eur i h it olcinssu i 

hotrn Ino (o U.S.slndUPOAM41 f Et'l and that tit 00 Wr 

UIo result of the proeO will 14, used in thoe vaWlion and WIll t-410, 
it oWibl# to co osre the tvo processcs. After UK, decisinma~kors havo 
settW4 ofm # proVItI Pvtbod of usingjprodutcer wltrie~rators for lift 11,094
tion, tuwy can provide additional assist~nce to te irripAtion problem0 tod 
IM4 rnMWPi. drsin changs 03t will I 1Iseficial. R~esearch work at MoT 
D11111 hos allrondy inittatted? deov# Nlt Pr~oject in which t-1.re will lt 
Ali evahu.tia" 04,a0lirt-vp tWsi of either dioseol or petrol engines, thteir 
coolitng by either air or itaers their cmjine lifel and 0inv4ijonica reqtuiro.

.idwfnts. [valuotin~on.&)ong-tore bass vilx an enyine dosign 5podf
for~ prouco jvlutor constrafctlon, andt1140s1col , w gos tftr 

O dt-9t of 01t Ionis fivu the engine. AJWU4mcnt about itt applica~ity
 
to-R~rtho char or hiwss drivon systm wil bo mado. This work will need
 

to I evluo(A ly * wrionrol frru the, DcprtmJ of Energy7 on1 ti i nitial 
# l bti rtsnt in the final roviow process. The propose]lvisit$WeAtuSo 44t4 

for t0is wort is included *sAppndix 0 in the detailevd report. 

P thendu1la tie. ptriod is three yoars for the* davoelopott project%. 
Six oth of daoited to a Srecoorteno4 nd rlAl hi%,tm 011' Ii iml o1 
tios. The 110.4 r(q vrCoofIdoadWvlIICr.&O0 

"T.OtodVA04 fea-sibility stuty 011 provid@ Ne Inorsting ina*Aln 
about t1e forket.bility 61" 0he pW-r4Ue Cspecally $hcn e are alroody

In jn4I. tod). 
Cortfullycnioe tt1 th frtyar of the rosearth projoct.4,4 pilion4~e1 .('(%s 11is martot t~Ud shtuld W9P 

*
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Theb i ~nst ghan$ n,a ie traat 
IIIQit 01t of~ arn'on0L9tJ) f VVt:$echnvccollaboraion in the hote ho lov o ,dta ndiaWna4nd the United $otae# 8

5 
oc+urred in tn&a durln9 the pp'rt4 1K '... toJune l.81.** Pollow-up nV.at t9'oOs to Votolv# Policy icse 4s
* relevant to coal %ector Colaboration ovcurved inl Washington' rhortly


* *of &hooatc +thro ugh dtneiVupsto within AID) and wtch tha POPartoen 
 *Energy, Thi4 list of organizatlons COnitactd in Inldin is shown
*in Ttable 71-1. The Office of Enorgy inAD/Wavhlnqton conduct.od
* the ilv@Rt it4Oini 

India 1s the largest cool producor In the developing world, and <ii
LIMhUnited 8tazo i the largest coal producer in the dovelop d '.world. BOth countr1et face the oame problem Intheir energy socw'
*torn, nomoly;: how each should )hoot utiliz(e .',!vAst caml resource
to mkniznizc, the iumottotion of pettroloum. Bioth counltries uuipport

* #u tantial rvi arch And doevlopmhtt Institutions and factilt on, 
7f____ttboth a t e ,,a n 44 n-r- es ac gh-a',.... 4 t 

s 

to find effective solutions to the potrolouur-impqrt minimization

problem.
 

wel-cnceied
* Ths, echljcl colakratinnpro~gram in*Q' co ctOr e1.PprOvid the
benefits to both cou ntr e e, awl progress*tcinrd acheieving the ultimate solutions can he ac(',elornted.*Activities can be chosien, to avoid df'rlicotlon, to prov ide ont!Imaion Of findiin, 

9*g Apsnd tQ provide !synergism in thec Cfception of ideAv andto prboi nvinq. 

no to efomplement individual findings and ovoid 

* The oxpt rnt on tr ctbn t, dis0tribl9 ~~Ca ution , and uts li r-s.tion~~ fWatv te~I w-.0h, 1 in i I-i., 41t 14rgely naeon,*,nc pkn~ *:.~r~ywithiir !.h. public ilector. Theo tttot* no~t rB ntc ircS.. r~im.f tjp; vern nwtn t,jQr laiirgelyo 

t* Ctivitj I#,-coaIot trer ar"vcdfenit ~-crt4~f tieorgi44 ki t~# 

* in~~~~~tP Vntl S! n t Isrt~rrdnit):s thcidt, Vb In 

*~~~~ty prit ~i'1 atntvotweoct~or returnui (m thei r 
* ~ Ctnqr t, rdithwbi6 t4 p174r.wt etorv; the wubic 

* i tstplot#c #tptrt i%op (fiQ It-, A$IA4/Ef, $T/EY and lISA? L/Delhi. 
0- • ,It..S . t W ,:++ .. + trjn 4 . o i r+ toI +.' +I t, w V+. . ....... . u l. c 
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LIT0 RANZATI"1ONS CONTACTEDi'IN INDIA0 

DO~atmen ofSineadTcnlg Now Delhi 
Petroleum and Mineral. Attache, U.S. Embasay, New D0Jhd 
The Worl>d Danko N~ow Delhi 

Depar'tmront of Coal, Ministryv of Enorgy, Now Delhi 9 
NatinalThortnal PoerCrporation, No Dlh 

Rail Ind$.aTechnical and Economic Services Lt. PomIDeh 
_______Bharat Heavy Electricals Ltd.o ?Tiuchirapalij 

Bharat: Heavy Elect.ricals Ltd.0 Hyderabad0 

Bharat 11eavy Elcricalstd.$ Now Delhi 6 
Regional~ R.~soarch Laboratory of Council
Industrial Research, IlvderabaI 

for Sciontific and 

Central Fuels Research Laboratory
and Industrial Resiache Dhanbod 

of Council for Scientlic 

Counc~il for Sciontific and lnduatr14l P0504C~h, Now Dollit5 
Inatituto for Rosorvoir 
ComIia~ono AhA10dabad 

Studies of the Oil and Ntural GOO 

Gujarat Induntrial Inve'stment Corporation td., Nhmednbad0 
Industrioso flinea and 
GuJeriatt Ahmeodabad 

Paoer Departrnonto Govurnment of S 

Off ice of the 'Chief Miniater, Gujarat Stiitet AhmodAb~d 
Rail India ?echnieAl and Economic Rorvicen, lotd., Now IDolhi 



0' 'trio Ifl4Late that tho potontti.l topicu fo toh a coboratin' 
0~~a' Aro U ly to fi into either~ of~ two cogQrion nomqy: (a) colla

0 itnstitutibna And U.S. private aetor or~laton 
Th n~tui# of0 the fit shul be chractrize for anh aro or topice onLL(1ii40 for potont~ial colaboration, 
0 2. PUPS N cope 

0 Tho baici purpotsa of the collorottton into Aceeo*r*to the0 ul4i~ation of co*1 In the energjy sec tor of both countvioz and0 
 thoroby rediuce the connumuption of potr oupmdarvod prdts~t.
0 pupose is to b@ roalize4 through fciltoing btwen the 
Tbis
 

O __trios (a) accona bytcnqlprQ coun 
-0 ------- J-ra1o a# th- ul tho-
 bo of

* r@4aach at-#d dov opimont prof rama which havo 110Cn Adoptod In each* country and M1 concopt and M4a gonorAtlon that can occur from
0 di,4cus1~n~ among p~,raonnol of mnh,$)ar technical intoroato. 

* Thio huic~aovpo for tho collaborotinn, waa co~t by the Dopartmont* 
*0o 

of Scionco and ? ,-mluogy {IS4) of the 41vrnpient or inctiA. DSTtho problom in the Indiain cal oector in,tarmc of atsiuring0 4t thin 3,rct~c will (voJ ~a nuhstaintial Arowth and devolopimont of.0 twi hIdin (oy.Ulttly, through tho uno of ind on coal
* rotiour%ei,1 rutin 1,a to lUvo w~thin its own1f indigoouw produ~ction (5toil. IAthis iu ttsv vave o rc-vinon that~oxbta for* tliv uaitod Ztdto3 o(orta i n its~ coal Aoctore 'lie Govc'rm~tont nt* Irnii rltritten in thle ro~poct ar@ in tochtnology dovop*nt and0in tiq*p -~q,;-ifal A0%,*0Pment of itv aclontlta mel omqnv~ra.*kIt of tfivk Prioritle. vAn Ie met thraugh the prorpvti L%chni0 vA 1e ort~n a:t Ivtion~. 

S 4ti tocritptj dove Iop~tnt aro.,t (a5) tL-0 noevtr 

a ltr ;hn ndr1ipt~ (t) tho"se, WhhewichJe1a both*~~ haea ~ , ovolopitnt in tthe noear 4-14 in tho *rediiut 

0 ~ ~ 1~4 ~ a reoi1) e, n rQtrw Vt~I 

t 4 i "Cl3 1o 



,.0
Part C Substantive D0a3cipon of.Collaboration A'oa 

~~~ar 0 - IMplomentation and Mn4PQP'nt 

Part F -ludget Ao. ton 

PART? A. INUTA'S COAL SECTOR -PRQI)LK$ AREAS AND PRO3L~EM SOLVING *
0 

I, COAL PRODUCTION AND CONSUMPTrION 

India'a coal rooreg has boon es~Lmated by the Geological
Survey of India at;5.4 billion' tons, baso4 on includingthe coal 0 seam that are greAter than 1.2 motors (4 ft.) thick and not doop r 0
than 600 
otrn (ubout 2000 ft.)-bowd theourface., Proven roerves9
are 24.6 billion tons. 
 The balance of the zrenerves aret indicated
 
¢oh --proven- rtho too reprocents prima coking coal. Thsoe roervosAe lArg.ly located in the
oastern poaieof tbe country. They aro equivalent to about 350
ii~ionborrel 
ofotil inenergy content# and at curremnt rates of

production, thny last about 700 year. .hould 


The coal re~soureo ien probably groatcr,49iven a more intennive
 
xploration th-rin nit4 today. An additional 27 billion tons of

coal are .I.hought to axist If nebms a. thin au 0.5 
 eters an aand
doep an 1200 Atvraa are included. 
-nIII Alo poaares significAnt reaurcof of ligsnite In theaquth, etimtd ut about 2.1 billion ton, 751 of which are inthick ae. Additional but 4vop sourcoa of lignItQ occur Inthe 
 0:
 

ndtasjrro,,ucLion and utilUzation off col for 1979-80 (2_pril
thru Aa~dnd *t projoctvil for 1904-0-5, Are shewn In rble 11-7.Curront ann-;vl pr ductrc~n (1960 1) ts 114 miLllion tonn, up from
tho 1979-0 product on of 1n4 million tons. About 2 1 of t a
1179-80 proLT cone frm or).npitoqno. Thi increase in tho1960-a pr qt"r iii larijoly 4ttriblited to an oven greater reliance 0,on opon-pit mining, tho proportion having inereaned te) 354. 

-Ahv naijr eo~il conciming Indu~itrier, arc, aso shown in?abloe
112. Ma~or coel tutlization,1979 t&0* in ordor of tho quantity conn~iso4 Inoi~cur~ in po-wor goneration (32i)p in brick tAuking and 5Z1411ar proiutitn (244), in Iron And Atot0l manufActure (21%), 3nd ,n rva pr t l(12). A mitnor quantity i§*xpnrt#,4 t, 011ag~a~it.~ellr~elcoail, largeoly tmportod from hUittliat 0oti-#ui~4 o *l-s tno f*4pplyssdoma4 goo In tho Indie.1 irotnst2~eo ntr,: i ;,q ,ntor. It to uuqd ati a blendintg tt Y to 

ond 
I nzst vnI~ to 174 In thtp raw~ coa1 in coko r~~n 

I bt1ltn 4*t 140 ~lo.0 

0 
0 



TADL48Q,
ra§4z. 

1.- S olR 	at ho etl 22.52 34 .5s0 

0
 

* 	 3. Power 33.34 	 .0
 

. 4. Ralwy 12.53 11.70
 
0 
 S. Comant 
 4.53 8.60 
*0 6.-~ tJ~r 2.11 	 5.60 
* 7. Sott Coho/LT'C 	 3.38 4.00 

U. Briec and Othor# 	 24.51 32.70 
(0.70) 	 (1.50) 

9. Collior7 	Contsumptfon 3.55 3.50 
010. 	 Export 0.09 0.40 

1.Total, requ i remont 106.56 	 180
 
(2.221 	 (5.00)
 

12. producton 103.96 	 150
 

0 w oe )3.be' 3.00 

0 
0 
0 	 ZIndijenoa r~w coa1 oquiva1.nt of 0.94 millioni to,,,.Oaof* 	 i1zp4jrttmJ ef41 

* 
* .	 

u 4Wt~104)t n h~ ~ 4 17AIAQ.7,p 
43, eiVv4 Yoi Nanl(R

0
 
0
 
0 

0 
0 
0
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2. COALCHARCTE
 

no-oing coals.
be. lw () ill.. p~olsCn genooing a r an ero ha~rd t o.rcoa-l ~highorad (5-.vry i0 th 

o *id
Tho aah in Indiancoals in highly dis nateod ~ incuton .
coals tend to bo difficult Lo baoilcicato by washkqI. 14 washtriv; 0 
4;44tiao been constucted to date having a total capaci4ty of 25.37
 

milionton nnua of raw cl with Individual capiition rang
ing from 0,4 to 2.84 million tons annualy. i..The :ionaconcentrate largely on troating metallurgt':al coal to met th 

0 
final.ash content specification,, uet by the; Indian stool industry'
at 17rximt. 

3. SECTOR4 STRUCTURE~
 

(a)ProiluctonW
 
- l9 i**.Cosgolyk~~lO(n~hzdL....... vn9 -.
:.
India'a coal prcoduc~ion-lies alm~ost *ntiroly in tho public

zector, and la retprosantod by thle operations of' Coal India Tolited(CIL). CILin a~hoing company# w'holy cownod hy tho natiial 
quvern; ont. CIL., in turn, operatac through fivo wholly-owned
uu~zidiary comvaniens whose shares of the natonal production in
19be-6t WerA tile following: 

Su~ tdI~ry1980-81 Production Incroazo from 107904
M Mrrrtoi-ir 

Li4ite4 ($ECLE 22.72 10.7 

lhArAt~Coking
CoAl Litqd f1CCI.) 21.42 6.5 

Centrlr~ Ctiet~141G 
iitdt$~ CCI. 27.415 10. 2 

Wostorn Ctilf iid4
 
?d~~,WICL 28.74 
 10.)1 

4PS4 r r r'Y ~ 
Ymccv rr 



4 

90 tb.In4$an Iron And 800'tOIO (TTSCQ)in tho pul.e 
 *,ctrean* the Dmod~r Valley Cor~p~zotion (DVC) Added4 * to~ of neo"W throowmidllion tona. Ligjnite production amnounted to about five illion. 
* ~ 01-: (in 1980-O1)t w~it~h noar1Y 93% coing fromn the Heyval Lignite,'~j* 	 QCopora.tion (ZN4C).
 

MPoer Gneration
 

India's powergnrto ocrI ootalzdtrtg 

0 roponsibltttos to St~to Electricity Ooar1s f8E1a). ZQn L9rtt,twoan systems~ 4a minil a n on4 
@ch systems 	munt ACCOM~o4at theo
 
4VO#)R uq a19an varition botoo ~ ndbanc-)#A44k-.hroIah--dijuatmen--

W opportunidty * into for transoo of largo block* of power fr'om oo
0 oystam to anothar.
 

0 uhSD ie t own lovol, an trutur of electricity

Itvonhojettiit0.4. 	 ndatrctres hve benauhjoctivP4W established and in ontt eimnot hive fatlld to go~nezr*to now invottwontci.pitaj for 	inlvreA8Linq 4natalled c4pacity', while#, ht the nameQ time,encoiraqinj 	ioi4j growth. Tho not result bas boon a gener~al.0 Mbl~ botwvoot tuuppIy And demtand. During the por lod from April0 )l~i throtugh Doo~emt 190 the ahortfall betve~n suJpply and ionti0 cipmtoA requiret h43 Avirageo abotst 16t of the rquirewrnt. 

0 

Trotal. lnnr~lel q#4I Poreqnt Ttil~ 
0 
0 46*402i~ 41.6 

114 C #Ior0 C6 	 2.7 

* 1,01 	 100.0 
0 

* Woil 	 h j~ ~ n ~ t~ tow~* 
 i, 

0Se1 , t;, i,, q 	 ~ qr t9 f 

* ~ ~ ~ 	 4 t nA & np) h 

0 A 4.-nt-1, ;



receiving thi+s extarnal p Pr'yi o ointo iAto nnd peak4 0 

1rnportatioi 

Th iiibw~Pagn rtaon++++sysiLemin+i arrieby 0 

(c). . and Distribution 
Idian t flUt 1077/70rail And by highway, 69.3 million tona of coal an avorage' tance

of 673 km. of which 92.21 movod an ovozr~gq ot.61 km. by rail and 9<Oalmont 7.91 an average of 408 km. by tcuck. Coastal. shippiLng 0carried 670,00O tons of coalo but tho proportiton 4Qc41n@4CQfori 

I --

but# as the avoraged movement siows, significant haulage tatancon 
--

0S are of ten involved *Indian trucks arc 4gosigned for 18 tons with an 0allowed 25% overload. fowavarp ov@eloading beyond the walloabl 0weight in com~mon. 
4 

India ha onq dodicated unit train 4yntom to tranaport coalfor power generation. Incontract to tho pacic in the Unitad
Staeattho entire systom tho track, locomotiveno and carn - areowned and Qporated by the powar company Tito system incloe~d to
all othor trAffic And in not part of th. local railroad. Bottom*
dIncharqu hopper cars Are osqd# and it talcos 10-15 sec-onds to 

O'
 
dischargo the coal from oach car. 
 Thip train Apoed during dichatrqo*
is4 to 6 )s/hr (2-4 mph$. Loading takes placo from a s ilo at on*cAr per mitnuto 4t 4bout i kx/hr.. Cars. carry about (60 tonx)o a&ndtho pvwer plant ioz about 50 km (30 milet) from tho rtno. iTraina 
ao 30-40 cars longj. 

Normail shipmont of coal I#wPach differont. ConorAip)urpose cpvlt pt rido-opening, cdrs, 4re unad In n-ddiwotdgqrVico. i.e., 4t times the cars can c~rryr other oulk ao*xo~itimsLoaij~ And unloading xothodx are ofton swehntcAls but some hay*
ho cars 0:~~o~ % s aul 1"oe can ho shippod In regulbr troigh

traing inZ1111 groepno or arrangomonto can be mado t~oahip~full
tratnloads3 whch Avoid many #witctngdlays. This lattor arr'.nge- 0.mwn# cAlled a G~ock train# idnot a unit train since it to not W~1:kd, up iot do4icAtod eqtilpavnt and since #so marshalling yardn Are 0- +++++:+J- ++ +++ + 4 +++ +"+ m + ++' 4 usually ia thAngedI. when ono of the :?+++:+++ 

ik A'Avlrlvs .ti n ho nino railway 
"ot typ~a.-d. 1Tractlon pa~wr e++ O ++ ' 

ronow- Is ctolssd. While tho full * +.++ +:+:++i4 ++44+:7ffikts (,a~out+<4+ + 47#060... .. til#s) at track fil OVnQ4 -++< -,-and OecratP4 177tho ;~rmvnt of **;tdia tho nint, tonal eilkr*Atls 4o tfe actual 
-dl-t4 di o~trAt1C1 411d 04"lb6it ntietIih 4 rtca. Irolay 

144l, ii the~ ril to~*livA tUmIt to 19 '-oq;#4 ne1 6 
a1,40raw ortione 4t al tonnqa f2 tf-ftov. '1tsfi 

-

with' 
t iV n I( IQW 1 tar tho norm.,tfoI 4oi 

0 .... 



0 On Coal (LC) 94c gt~ri inked4 to tho clsn MW Ou0 prope coal4 n the ilay zt~rnA( OntYOh~e the rotting of 

L*t th ia h ~i
0 his s charq a 1%hiio rate tnNsecond* tho aafOn4 highe, thAn the thrd 
etc Thn a unrcl
 
ta mino pays less than *o father Aaty# but not indirectproportion'to 41s4lQ* Tolescping rato*a for coal havo been
fauted for v#aing excenstvo tz'#nsportf, I e., Iduatros tan4 to
* IQQoAto farthor 
 ~hI*,
rot hoir nput cousrqen t4nfle th raoo we*,
*conatant 
 on a per mila basin. Incontror# freight eqalzaio
ma 
bo pr4cticod for othor comoU~ites. For *x4mpl*,tha do@Uver4"< 

oninra144ar ntliga Mcrovayantor____ and havein
 

* j'1ac# compatorizod informaation system". 
ManPy of thproe of* Ln@Ctoctive coal chipm.ot of the past htvo solutions In the offingSuccuddruJ, IplexontatiofI r~quirces some rethinking by a managemont,
tied to old r~l4lway traditions..
 
* 
 Tho Ntaton~l I'roaprtation Polity Committoo projocts 4
0 f31 IncreAno in th# tonnayo of coal to be bholod betvoon 1977/78
* and 2000/0). 
 Tho sith 5-yoor plan oftphastion that the rAIlw&awil ct
ontinuo to haul th bul of the nation's froloht and that theAftto *ruckz most ta, ditcourAgod and roversed, i ftly for on.~jiy 

* 
c~ns~pt4n ro.aaons. Olut the plan allocav a tssdqe ot *G.0bllion to tho railways and $5. billon to hijghw#yn, Thir ignot
aA tronq vrphaata ion the raUl aede. 
 Considoring thAt 4any highWAY
* 4and n~o r411Vy vohlcloa av# priv4toly £istnedo itnovi~z tfi tot~l* tnvtnont In tho higjhway mode will overshadow the lnvqatson, In* the r~iay~i.
 

WH I~cQal-ij1urry PIP9linOU 41r# 4erstOUAV In Indt4, Oand 

* (4)Convoralon AnJ Utfliztion
 
* ~Tho ofvrnrnt~IndLI. npo~tt;, thrgh ita* 
 brood range of Aetivitio4 .flroctod to @Pintao wit nw and* eoxisting o~h~qe 411f coil convergion And4tilixztion. Hotfacilit ie wor* vlatofl tiurirn thepIve tiit~ n~e 
 ~* 1The evru
aa or116#ii ttong r4snU.for reomrch a4 

* 101VY tr1sLIttd (61U.41 *14 o Ctun,,ivl tot-* ndgstrij r.~htear (4c fl i lli~g t i. fyttog toend tq o s'r 411 -1* *~~:tifn o ient-ed ONrI h~flc tO fOCU@ fin 4r ~~ tnf~-36 on~ 101e ' hsttot Col czlp Ac vtioeg Cord tr to
 
Ar~t4~a~ 
 r.gg 1~to~i eso r~ 

http:chipm.ot
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io a fOnCitio ateTiruhroa C Qt@i@h~X a~~iiar 
 o 

and fo
i-ion th.ashonrnon~I of Zntoar owqatiAo e 

aggloVRor4tion tochniqiu. Italso hall completed smllonalowor to&*produce- 24Ples of UQvoletfinUed CMAI (SRC)ntjig 7oriintfl ash cotnt horO* ha properties hbay. bo altee' such 0that a potant4l, blonding #sQQJk for metallurLa ee0~~i#
 
.'0a iqueactin#


f1luldzo 
ppelie trinaprtatLon of @Qa)l"'and'in thebed combustion of Qoal under rossuro. Th, CS$R:Dhanbadfacility to one of the r~putod institutin intho world f oraI 9research equipped with faciltieto cond4uct *wide ranue of.,ba~ic *0and applied rsoarch Incoal beneiciadon and uttlixi~on.
 

'The Central Mine Planning and I0oaig Inntitto (CMPI) 
 at
Rwichi (not visited) of the Doprtmont of,Coal in the Minstry ofCnegyhaa roapansibility for reo~qrch and dooopmint i tho elofxnin technaoy 
including x9thod for connorvation ofrnCrenafoty# Aud moou~rig And sonitor in? systoms. CNPOTinboneoCition, 4towago to fl ha'a Iteract4no Vroi4s, control. of iindargroiunt 
fiross hydrolic mining# and In inprodned us* aC s*!%i- andwt;kly-cx4in coal*. 

In XAd.abtIf1 in C~u.*rat StAtes the Iatituto for )Iesorvoirstu4it# of the IndIian Covornent~Oil and Ht*ira1 Got Consiasbun4O0= Is itroott.A in# And kai the- rooe uibility foro th#
dov.oieopaent. rf the 1*4:41 d#.p 11gito reourcon through on4rround4vQ4 14tito4 Tho intor-intIto Lfa~d on the r~mewo~diati nC of 
S 

GOo~tin the vogt, of th@ country# from the aouwo of coal for
-. 

*
povor ronrAt.on by the local 804 

Tho Governmnt of India has rqepntly outablinhod 4 nopar-0of~t tnvironant. Tho prorp~etiv* ActivitteAloncy Werft not #x of thts noo*'
retJ during the inv#tt;ation. Out, Sorin"A 0@n~vatnt#1 prov,#n Ace ovtdenk rculiong (row tho patleuateeniailon§ troxa ti.o cot~ral etectritIg onoruing istatin fret totandth# optn atar&~ ratloni in tho fieolds, boor P-..144r t( 

0 
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FhaMir~ Uaa in tho Indutra Socor I 

U I I IV t I I ,y 

usnbrag~ts aRQR~LOlon.urm d"sector I
eat~zed o mvproduced CM-third ofth alu@ anddd i £thndstias~ectorin 19?7-64 Mi 971 census rqportda oimed202 miln hmohold induatrias as pa of this subsector. Those 1~ $*ndust.uai 

~.Structureof Thdustrial Poduction 
~~~~~~~aIndi~a4 iavfedidsraaa setr nxkcng a wid. ranad o 

and intorvradiato gods for the, dwer mra,, al I i6 th~~value of the otput and value added for m~jor industri that account for ova
am-hird of t~otal out~put valuo. Textiles, iron and steal and svpr industries
 

= S the leading producers. No~t shown ini the table =rthe ele~ctricity,
 

AnguInprttfato forcnie ~dnvd. the locatio of~ 
0 triWul p c~o tk ~ In umt ial P ~ t Mn4 cn cntrated Sin a top four statm i n tott of outpt valua in 197 4 Wth~ rwtrj OUJrat,

Wst 1Dagni, and T~il) Nau) accounted for~ 60J of tha total output valweofWk--Itrioncowad in ho a1&rvayof Industries midth op ten ou ofAimthe LAMM~Y statesx a iont oispdd*d of the total output NW*~,SooTobl I. 1bot"m jor dma tispattntN"rbohtim ptaken pUA
b@i~m1973-74 and 1977-78, 

The c~iuwtUon of aoriy in the induntrinl sector in also h~yCCMMtratod. Smvn indumtrn I 1977-78 accoiwueo for nearytwotid of. totasoc@toral commpioit stoil, owant, fotilixr, textiles, alwdal*mi* X,,s
and bri,6*. (Ste Ttablo 111) 

O~rall marcial worVr commptWLim i hfl&tr hae, bm &Wt stoadilW,At.1 cw d rawo of 6M.Z pqr yoir (ovor tho petto blvwm 1M )1978),.total fwjg cwnt buMw-Th of the Irdustries molus 1.8 billion mw
~1977 N8 or rmdt Ajy t236 ral~ei, Horwoma 19 71, ad 1977-78 the awrqs inorsaIn fuel Ccutv I*-* lu y about 192. 
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0 	 5t:w~t of Inchtsrid Producticn 
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, .. . va1la o- tp. - +ya+. Addo- 
~74 1973-tr 197778 1973-74 1977-78 

QaL3 	 313.92 652.56 941.68 165.69 

. op 	 503.12 80.36 42.Pir 	 273.93 

.. .	 .Aluutniun ,m .283.52 .17.23 .49.72.3.46 
Fertilizer W3. 68 1119.97 76.18 146.44 

0 	 t t213.61 438.25 .32.96 102.96.. 

0 Iran &o~ I0M. 70 2189.58 238.54 415.77 

Tt1ca2767.86 WV3. 73 824.18 3083.29 

0 Pe. Puir14Y627 98 43.97 0 6 

GM2132.7 502.00 2437.59j
9..
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~ ~ Annex 7-~~ ~ij~: 

py.t t :1973-74 1 77-8 

*. 
Val uo Addod Soutput VIalueo 

S e n73-74 D. 197344 1977,7 

1103 19324397AdraPradesh 

256 7 62 < ~ ~ 910 WAs%a 
2130 228 395 

.954Bihar 

2009 4222> 441 832Gujarat 
217100. 100Baryalla 479 

10 38 9
11.Pradvih 35 69 

9 9..65 4Jam& ristr 27 
395.829 1612 235Karnflaaka 
2361177 132 

.513rUrala 

35
vwlya Prado~h 893 1673 224 
2030Il49G4hta 9334 1241 

.48 1.15 .26 .36Kinipur 

i~eh~1ya 1 84 30 
91 163Orissa 313 615 

227Pujb 6 1403 101 

85 190Rajasthan 404 995 

1062 4111' 433 A0
*Tamil Hadu 

2 5 .5 1,2I.Tripura 
200 297 519 

.1397utter Pradesh 

vt Ilnga) ri 07rOTML~ncluding 252~~3 1 
UnWon Torri tory) 

Sore £15, 5pj j!I#gjtrIqFJ vew~or 1980.Sr~yy 
I 
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1'2V~fl'.'(XMt~wr %of Total 

Steel 26.563 16.7 

¢1 t 9.363 5.9 

Fert il f:'ers 7.105 4.4 

To .tI I ( 10.090 6.3 

A1 aiiihin 3.552 2.2 
... :.,30.,819 19.4, 

Ifu ,'k:; 15.3!S 9.6 

102. 837 64.7 
158.924 
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> TABLE V'I r0 

_____ 

I.Oil inAluminium 
5 (l1tre I ton) 

2. Power In Smtl tors 
- ------- *~-

1974 

240 

17,850 

'17 

200 

1110 

17 

10 

' 

* 
3,Ancod@ Pasta 

01g 1 ton) 
4.0il InCorbon Plants 

(litre I ton) 

541 

51 

498. 

35 

8 

29 

(litra I ton) 
6. 011 inrab. &casing 164 119 2C 

(litre 1 ten) 

7.Power inColly Hills 1.760O 1400 ?0F.,(.WIlton) 

fourco: H.S. lbaler, CEncogy ConseryAtion at IffOAL.1 
Cackground Paper for AML Uarkshop anr~ norgy0.Conseruton.0 

0 

0, 

0; 
0. 

0

4 40, 

0 
4 I 0 

0 

4 * 

0 
0 
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*Cotton 

.,. Coffee 

Da&iry 

Textiles 

$(lk&Art Silk 

100% 

85 

74 

40 
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90 
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Chemicals & .,... . 
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Source: O Jain *9we Comot ion In Industrial Vcaetine 
Sourm VySoar Enrgy", fotf~ mrai 
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it IndiaIt the country's l 4 tandTe tranport sectorl 

fast. of g IriiI p!r caita conptionI.du.priniAry to th 
* 1947. particularly In ilia highway transporttrnu$i)t since 

three 19501978, rowth Inoctor. 0vor tli ducthdo perlidt 
of :ovemnt

thoiso of hihwoy Itransprt, particlarly It) th This lindinonfuls.
potolcm-bse m 
_latanittlo igcosuero 

ha ar ouststrIppod_ 
__________ex 

iiO iovaorntmenta Si) T ' 
the rOwt of rtil transport, Ti indian 

idieviitoylNelad tho averUn greater w a14ilty of trtuk cargo sorv 


aclor# Includetho IaltyL
probhl4y Acloi.t!i for this tret.A Other to Iu imioral
of flit ri atm to kep up with flit, 41 
,4-4 

mippi cnterur, And te pnnemal low lovlt of public
riwiimotoriaa 

And toence,of thIratlways.intptgoiivtnIcinlt n tht9 I uo@tp~orio 
tnoctor,the pototeitl forronairvaon of unergy In the tr nsprt 

tied onergy. it- #glbtantial,parlicolarly porokum-Wd 

Ilipitway trasport of both goods Pind paagonpWru acconto for 
over tbh c4furthfi of all pt-troletimn connumt-d In India. most of 

Tho Wio4V:1yIng cautirsIt coticentrated In the trtucling Industry. 

of esiorgy InieffickIny to troiport --congestionl, autdatVd engine
 

vehileo under tatiligation,tochn;Riogy. poorly mrnalned vehicles, 
poorlitormodal coordiniions and limited infrAtructure .are 

'i-4weIhodcognilyd toy IndliAn transport plannors. Plecovideo.thite are 
talien. fbettor tinio schtuling. particularlyiestu@s that con too 

i addrea problemo of cooeution and vileonliarlwoyr, 
nth utit...on. $et'. englov maintonance. proper tire Inflation.
 

Ixittvr road inaintennce rjon improvo hiph',.qy freight moveitg~ft
 
and Increase vebicle uti)ltion to that inode.
 

the basic requirempot (or long-torml, sustAInablohlowever, 

eonsorvittiol In theo tranepout sctor Is for better systemn plAnnittg


daa@. The~yand OVAlUMatit. Tho constraInts to doing this ar*Atot 

Th. detailvid report prepared by Martin J,. Ilernard of Argonn@ 
-an fie 'it USAII)Iiow Deolhi andLakboratorlvs, Chicacqo Is 

4/RIr 

http:hiph',.qy
http:utit...on
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spattil location~ of Indutio, .sir of v~olaov, 4*. of, Vehicle' 
teclinology. 4 nd energ~y)a,( s(fficlint planning Infor0.tIon 

Eac oftvecottont sd1susuIndt,1 I h eot0 

preparld by AID-finaced tyr*oorttiop Consutants Mrtil J. notnhw4. 

and 10000r In4(oloty has limited Of.countwfryAcpa@it to 14olrb 0rvItIv@IV mophistlica dI oniy.#oilil tachs'ijospls Willbhave 
it fipher capitol losity. Also, tho suboleiy o~ fl~o ro 00ie,$a 0 
x-ohodbu~tfiaton of vArIow# claviso of commnodity 04~pmnt )tvAd to tlles 
thAt optirn.l vilpping 4ist~no foravny #o& Th~e trasport 
astumr loas bd to r Acl it) Phi~fx Indom~an4 to roupotW to Ih@vse*nc 
of now Induvirivis iknd now pro4i.rt linai having difterent trainsport
nei-ths. Pos~it coal avaliablo for Ineivmt.t In tranopotation
I@lorwIwly 4iffikeut to conmo by with compttins Is~dpi dammads, 
for Irrigatloon d powe'r. Altoug~h th@ amnt~~ Appat oni tt transport « < < 

*,#ctor hoo Ivr-eas#v 30. (old ove~r the Wbi plan 1wriods. t rolativo 
Wonrosi going its rallways it" road trnwpoj4 bA4 deczr*eic, Wnraotruturv 
lit tipwiit of opgradl; road qo~lity to tmndlo Pteavy truc~;o, vverha4 
highwity structuroos Ikth (4a railw~y computerizv4 Intorrn~tion 
*y~cin. anid swparato opswr~itln of ib. ioe Kom) railway# oorlou..)y
hi~ndrs offlkew y. In thme vivqy arca. the subsidy of dic lol 1491I 
ivitoned btWvv andt the )ow 9s#111ty of coal Impvde the #offcet use 
a( truck owl rail transipott. Finally, a lock of aon4 $annwoo data 
isuit ecom~ aayols of vorkout Crnfpor Invosimcuds lmposio4c. 0 

In ramplona, to thte.. Constralots, 00) huramwPort. policy s a mncatodW 
In Sixth 1arive- Yea~r Inatn :NOW@* the toonu maJor PoInts. 

-. ---  *w~evAt. t110 pace of railway vectwItIcation: Improve fuel .tffeigaey
of d$0oF-tsd roaid vehiless o@wvage other enegy. offilarA 0 

- iidr#of Inland trAviaportatlon (widor-wayti, bleye1.e, IIIln# ot)
rentowed efforts In )tlornlivo tupts restarch; &Md begin pricinS
achin@*e so all traaoportation &@rvlcos cover toolsa pbo*i reaonatd 

-

r~f 
on Investmont. Ufoweer, reallowflen of those ot'j@Ct~ve. will be 
constrained to the extent that adcquat. systomts analyaeIsto 
not varricA out both on Inividual modvs of fraonsport a* *vlt so 

an Intermodal basis to raionalha. Indi&ii pproad. Iowawlthe 
-

-on 

sector to ochieve Improv$4 snvrgy OfftelenVy 

http:pro4i.rt
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bIeow. it should, be nedr that the .tw o*ntinfl. beow Are + 
S~onlysv aond represent'& IdQ4o ng of posoibloptns

Thay wIll betsib)Oititof a disc iiir@Iduing, th Initial4 
*workshop that will bW hold IqtWeasn tho designate .4 . andil
 

oratutosQ.JRp#IImanJO#n@RUto the con1servation*component,, , The >
 
.L.1Pu'matus olho.vshop wil a~o ewtont~f Pl 

thoopudisa re qu~ired# 2 

It of Rnorgy Comt onIda nd l. of:Md*M8ud~ 1: Lt aa!r Choic 

* 1This Is a .macro-evos.. wtody to dtormin l... rle of o...stof 
* r~Inp~tvol and shipping,. Adapt ns iothadology dovelop~d taby the 

ZIesiIato pivmoo Co"mUIsslon, lb. overal demand for transport
 
.+++ ++++++to+s , y - i!O
and flip chair@oW mode (or Wt goods and pooppngors will bo 

an1d#for Wi &Wd smoutactured produocto, and for loohl wark/
nn-awwk tripi at n4Puovitytravo-. Th study.which ay ak 

0 ~up to 10 nvmb will delrnilne tlb. proporion of energy I*toal
 
OprAllSCM o nd toriff of eac Modo. tbs olastielty of damand
 

-+:++++++ ++ 

v~fo-on-I*rrgy cost for aocisCommodity and trip type, anIIpAI$
* etts to oheappwr .oegy modes as enorsy lcate tncoso and what
 
*PrO5TU*ro of ##blpmntsand trips nmy tw foroone with hilghor


4 vo#.tgy pw5twoo PosIWP In~dian colbowators, may be thbm Z)roora
W: of Twan~portatlon R@search tPTI), Ministry of Shipping, and Trasporto
*~ ~~# ad h ib. Ianstitute ofTeoosgy (UT), Now Delhi.,~-


audy ts D1u) ane 1
ue eiceIMpvvaIrl 

* Tbis roa"awch focue so problems of sulphu w t ot of fuelS
 
*hc ~ffect vngin lift, th# )WO of v"XiMa lisiolo~s. &Wthe
 
*rtlm of Mildo *vlght o l@od capacty of trucks* Thejctve


is to~ producv * report whi dobttWxs peif~tI~l.ohn~l op~ois 
inec of thc *vs 

-++++i+++++++--- &-+ +1) What tokoeloglo2 fiXeS *a be m*de to torosse engine
*ff 

--

ifgvst the high tulphur content of ood being used,
t!+ ++++ i ++++++ +. + , 

-* sand howocan exhauit avuisins W reduced? 

* 
*0 

mailto:Q.JRp#IImanJO#n@RU
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S2) What, cos~t-oictiva modifcatons can be undto 
uprado ogn qulity without mjrchangon npouto 

linOi 

3~) HoQw c~n ov l vehcle weight ba rodaco to Inres 
-, ~<~-~~tho vchiclo wo$8ht, ratio usina domestic materials and 

current vehicle and vohiclae component parts? 

Btudy's: Public B3us Inoitory-M9wgeme 

TIIe purpose of this iactivlty to to undortak saominar In9
 
Inventory sto*'os ainieparo pArts manaement, Iand routo an4 bu~s
 
r'bhvtullng for 801000o4 MA11grr's from a number of local, mWd Intercityk<)rPago€ 	 4buf4 corporAtions. Thu somlwa will be: conducted by two U.8*consultt#s In the' OvIds of Inventory mna gume~nt and routo scheduflng.
Following~ tho.sorninmr, the two U.S., consulxtants w~ll visit the operation".
of seZarted bun corporations to observoI nd offer Advce an M14141nzit 
and schoiduing tit the field lao) A report In collboration~ with the
Central Institt of Iload Transport in~ Puna on areas for fu~rther traann 
and roxvarch In tisarea to suggentods->4>' 

Study 4: MultiimodAl Oloods Transport Slatem Ana4vrgis 

The research will b*a, case studiy with implications for davaelopin$I6a 
a modal of com paring cost# of shipping goods by rail, road, a114 waterway.
The National Traffic Planning and Automantion Coet (NATPAC) In~ 

Tvandrum, has sustantial data on conmdity flowsefor the 
-three tnodas of transport, This data will be augmiented with detailed 

~ 	 vehile energy consu~mptionb forecasts and suggest, throuagh subsequent
analysis. a plan for optimizing the freight system In eralas four
central districts utilizing minimum energy consumption. 
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*-TableI 

~i$4SummarY Cost Estimate and Financial;4Plan -'
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4Gasification. 85 -
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0 	 Dra ft Scopes of Work ~ ~ 
* ~for: 	 ~< 

V* 	 U.S. CoWboratifg,,Institutins K ; 

1.Wiversity Consortium:, Biomnass Production 
Task 1I Prepare implementation plans for the program with each

*institution 	 containing specific objectives, activities,

budget, 'managem~ent and technical responsibilities,

* 	 equipment specifications, and schedule. These plans7

* 	 will be submitted to DST: and AID for approval.
 

Task 2 the following technical specialists to assist
-Provide 


- IWBRI and HKU in~developing their research programs: 

Biomnass Production Specialist0(a 


* 	 (b)Information Scientists
 

0 	 ~(c) Reforestation Specialist 
(d)Tree and Shrub Improvement Specialist
 

(a)Forest insect and Disease Specialist
 
0 (f)Resource Economist
 

* 	 (9)Rural Sociologist
 

*---- - Task 3 -	 Provide and arrange for training and provision of the 
* 	 - equipment identifiod in Technical Annex 4.
 

0 	 Task 4 - Prepare progress reports as muttvally agreed but at least 
every six 	months and a final report sunmarizing the entire
 -* project and the progress made by NBRI and I4KU toward becoming

.0 	 centers of excellence inM~omsa production research. 

* II.Morgantown Energy Technology Center: Biomnass Conversion
 

STask I Prepare implementation plan with lIT (flew Delhi) and Jyoti

S 	 Industries for the com~ponent, including spocific objectives
0 

--

6? collaboration, activities, budget, management and technical 
40 responsibilities, equipment specifications and schedule. This 
-. plan will be submittod to DST and AID for approval.. 
* -Provide
Task 2 	 a technical project manager who is experienced in0 	 small-scale gasifiers and who could mnake periodic visits to 

-5 	 India ,to participate inthe project design and implementation.
 



-. 	 ~ ~ ~Anne 11x 

Pageg2"' Task 3 - Subcontract to technical organizations, suchdas Battelle, .. 
-
 who have, experience inthe design and operation of small,

scale gasifiers for technical advice.,
 

Task 4 	 Provide technical publications and arrange technical
 
visits and training for Indian engineers fromlIT n
 
(New Delhi) or Jyoti Industries to U.S, companies and sites.
 

Task 5 	 Prepare progress reports as mutually agreed but at least r
 

every six months and a final report summarizing the
J entire project.
 

111, Pitisburgh Energy Research Center and Morgantown: Coal Conversion
 
Technologies
 

Task 1- Prepare an implementation plan withuHEL and CFRI for . .
 

coal/oil and coal/water mixtures, coal beneficiation, s

combined cycle/coal gasification, and coal liquefaction,

within guidelines provided by AID and DOE HQ. The plan
 
will detail objectives, activities, outputs, budgets, manage
ment and technical responsibilities and schedule. Itwill
 
be submitted to DST and AID for approval. 41
 

Task 2 -Each laboratory will provide a technical manager to coordinate *; 
the€collaborative program, make periodic visits to India to 
participate inthe design and implementation of the program,
 
canda grrange
for visits of Indian technical specialists to the
 

laboratories as appropriate. Provide specialists inareas of S
 
laboratory expertise and programatic interest for short-term 0
 
advisory assignments inIndia.
 

Task 3 	 Arrange for experts from other DOE laboratories and facilities, *
 
as appropriate to participate in the technical program and to
 
visit India as required.
 

Task 4 -	 Facilitate contact 'tween B-EL and CFRI and U.S. private L 0 
companies, research institutions, universities, associations
 
(ok EPrPI), power companies (Florida Power and Ligst in
 
coal/oil mixtures), organizations (e.g. TVA influidized bed
 
combustion) 	inthe five technical areas of the component and
 
serve to further U.S. commercial interests where possible (i.e.
 

agrcovtnts). Arrange for visits, and internships to 0
-licensing 


these institutions inthe U.S. and for the participation of S
 
technical experts from these organizations inthe exchange 0
 
program to the miximum extent possible. 

Task 5 - Arrange to procure and provide the equipment specified by BHEL 
for research under the FUC sub-activities. 

Task 6 - Prepare periodic progress reports, at least every six months, 
and P final 	report at the end of the three-four years. 0
 

0
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0. 	 IV, National Academy of En~ineerr .g; Energy Effl'cficy in
 
n
Industry and Transportation 

S, 	 Il.o-,
 
Task I1 Prepare an implementation plan with AIEI for collaboration
 

win 	 subsectors. Thespecific industriesand transportation
* 	 plan will detail objectives, activities, outputs, budgets,,Itts mebrs: 

management and technical responsibilities and schedule, It 
will be submitted to DST and AID for approval. 

* 	 Task 2 - Provideoa project manager to coordinate the collaborative
 
* program and make periodic vvisits to India to participate
 
0 in the design and implementation of the program.
 

Task 3 Using normal Academy procedures, arrange for professional 
-- - -gi neOt$ .the-Ufd tchn I cal manegerst specifiedindustry 

_ 

and technolo~y aveas to visit India to work with AIEI and 
0 	 its members in exploring opportunities for Improved energy 

0 	 efficiency and ..- Indin technical cooperation, particularly 
* 	 between U.S. and Indian private sector enterprises.
 

0 	 Task 4 -Arrange for AIEI industrial missions to the U.S. and facili
0 tate the development of on-going communications between U.S. 

* 	 and Indian engineering companies and professionals. 

0 	 Task 5 a regular basis copies of important private and-Provide on 
0 public documents on energy efficiency in the U.S., particularly. 

0 information on energy control technology available from U.S. 
* companies.
 
*: Task 6 - Propare periodic progress reports on the status of the technical
 
* 	 exchange and a final report at the end of the project.
 

0 V. Department of Energy (DOE): Information Exchanqe inNew and Renewable 
. .. Energy 

Task I - Prepare an implementation plan with CASE/DST or its designate
0 for a formal program of information exchange innew and renewable 

0 energy. This plan will detail objectives, specific activities 
S(i.e. project catalogue, workshops, transfer of SERI and other 
* 	 automated data bases, and attendance at technical conferences), 
, 	 budgets, schedules, mechanisms for effective acquisition, 
* storage, dissemination of information by both SERI and CASE/DST, 
0! and the management and technical responsibilities under the 
. Lcollaboration. 

* 	 Task 2 , Provide a technical information specialist on a part-time basis 
0 	 to manage this component and to make periodic visits to India 
- for the planning and Implementation of the information exchange 
* 	 program.
 

0 
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TAask 4 

Mitre or 8attelle, who have experience intechnlcalX0 
information systems innew and renewable energyO 
Prepati periodic progress reports on the informationh 
exchange and afinal report at the end of the project,. 

0, 

S 
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0
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Alte'native Enorqy ReSI1ND IAetDvlpmn 


* 	 ldutQed bolow arc AtAtUtOry crit(orla
 
npplialtoneI1raly to Projqcts with
*IFAA funda anti pro act critoria
 

* ~ pplicablo toidiv icdua f unding
* 

.	 

aouirceni Developiit Anaisttance (with A 
* 	 oubcattu(ory (or critoitti pplicalile only
* 	 to IoAnubj and Economic sopport runl.
 

* 	 CIRO81 14601,11CM~ 18 COtUlNTnY CIICCKd5'S' 
* 	 UP TODATE?
 

feVIjlWV. I'Ofl TillSl
 
0 rl7incT?
 

* 

. .. ...
 

* 	 (a) Formal notification will be given
toCongressional Committees. 

0 (b) Yossi country OB 

0 ~or will be notifled conteorning
thehfrojfct, (b) is ifinistance


0 	 wit A1(operational Yvar 
* 	 . iudgot) countxy or 
0 Intuernational organtuation

allocastio 	 14portcd to 
0 	 congto"ma (or nok mreT than $1 

* 	 iwillicn ovor that anount) 

0 
*0 	 FAA $PC Prior to 

FM 7rnof
0 $100,000, will there tv (a)

0 te.9jntmr~ny, financial nthf.r 
0 4ln p 1ari at)OCl0 to carry out Ys 

1110 Agintanc, *id iti) a 	 es* j thi* cont1 t01cE US. Of the~ 
0sltuw, 

~0 

* ).-~f 	 At4ciYl oca4Lto 
reqgir 	 .it 

*xj tyhat
* 	 reen tr ttt Ito legislation Is rquired. 
0 	 ~In 11W10- to p'tosit r4avIt.'4 

* 	 Ave"11t10.nt of jorl4 of 
tho Amnonco?0 

S 
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~tieIC,#aidd thlA No offect. 
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0AY11i.1ti A41ln f Not applicable. 

free~14~ 4 f4t 1 ) n4gt n 
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ropiuqv hloqw,Ua; of am~v tonoo cocultivation are critical to the 
inontmnt
uprodin ut romg oa. of increasing agricultura1 input$ 

1)41 orQ4paio ofd Lnhtn inpoor h@ 

* 

a~ppropriate U.S. Inatitutopo 

()holp devolwop cooporivonY, 
asau4tAnco, to 4Uittt 
tiii4 urban poor to help 

vgrnnenlvo ltrdttorlitot~ 
and attiocwio oncourago.
domvrtic prliwit arn4 lacal 
Prp~jort tth* 441fblp Oft4 

1 9 

won inthe. nationsal 
oconmiesof Oto*opincj

c'oun tip onti tho If4':ovoment 
of~wizna4 nd (fC~g@tfa) 

b.FAA P. 101II 0 

(i~l6?u9odv onl apflicabiq
11.1rA*raph diij, eorn0 n1ft4to 

~~ur~ 4fwi1q untql. It more 
tht~n o#fv f"11- caucce 13 ufle4 

flfitritirit 4 no C.I exo t to 
wtvity to mp'4ciftcally

t') tnet44to 
l tO'Ottvity anld tnCOM41 of 
ri il po OJM it fol 
4ii-lQu~t~ji,4 r4osech, (tillw4Uft!Ii be takon of therwotdx of L Nj fawrn~, 41W 

W. 3i4'qpt t i' rior rr to
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I AAfac4tt nettl tIn 
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)h"lPp rto IIItrition of tth# 
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sayn Ilaorusng'.At 

*! pntopr tephroure to :Aor L / 

\ e '7.0 a Yes, the 25% requirement will 

777 <'7.4 ' 

Apropate ehooy 

toco,0914 ........... 

........ ......the ...ou provide.. 
7 ~the asslat~nce ineto"'6 ,~;7~~ 
furnished '(or ban thI lattor 

'waived for n "rolativolY 104st 

77 

be more then 

" ' 

7 7< 

et.. 

4'~.C 

' 

0 

* 

* 
* 
* 

0
0
0 

'0 
* 

* 

' 

{~~~~~~uinossosauct. oand a l n ; 
of thce prttp r 

theth ?o 

grant catal ,,ni. 
diotburned for project over 
Sunttfication satisfactory\ to 
CoflgV@55 beon muade, and I 
o~~~fforts for other financing# 
or Isthe recipient 4ountry7
'relatively least clvlopd"? 

1', f -"h1 chp.ro. rhe 
recognizes the prt coo 
needs, dosIcos. aM Capacities
of tle po. 1* of the cont+tY 

noleta resources to 
ncourage Institutional 
dvlopuunland supports
ocivil educat.ion and training 

effective participation In 
govflhrnmotftl procescO5 
essential to Pe)lfgovornanft. 

g.rh See,17Lbjt Does the 

development of economic 
recurtos, or to the increase 
of productive capacities and 
$W~-suataining ecoom~ic 
growth? 

{ :: 

!rgafoPrj 

Not applicable as no capital7 7'.s 
assistance involved. "' 

' 
- ~477~" 

7 

proJect will use Indianand U.S. 
n etalrsucst develop#

'' test and demonstrate alternative sourcos of energy. 

7 

+ 7 4777 

a M4 

n10 an ol~ljslo Not applicable.
7. 
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'lip, Listh beoware th btatuory irote 
In thosoe QCsonOf Assistance 
agreemnent dealing with its,' 
Imlplementation, or covered in the . 

agroont by Imposing limits on certain 
uses of funds.' 

. , .. , 

* 

* 
* 
* 

S 

These Itom3 are arranged under the 
general heAdIngs of (A)Procuroment, (8)
Construction, and (C)other 
Pltrictions. 

~~A. Procurement . ... a.: 

1. EAA Sec. 402. Are there.' . 

arrangoments to permit U.Ss 
smalI business to participate
equitably in the furnishing of 

comodiiesand services 

, Yes.. 

,~ 

f 

*2. 

* 

* 

.. 

. 

. 

.. .. 

. 

E~ e.64a.will all 
procuemen be rome the U.S. 

cojit an otherwise detorminid 
byN President or under 
delegation from him? 

Yes, unless otherwise determined. 

3. 
* . .cooperating 

*discriminates 

0 
0the 

* . 

FA Sc 604d. if the 
country

against U.S,
marine insurance companies,
will commodities be Lnoured In 

United States against
marint risk with a company or 
orfanles authortiod to do a 
thman nsurance business In 
th U.. 

Not applicable. 

0 

0* procutk-W-of~aricultural 
comiodtyor rouct is to be 

financed, is there provision 

Not applicable. 

- K 

cOnmodit Islossta parity? 

financed could not reasonablyprocured inU.S.) 

*5. ZMjp-fl. Inthe hppn
orerS n in sec nSl~thes 
c u 0~&r?~ P iAct 

0 
Wan5 per centum of the 

gross tonnage of comodities 

0 



4*% 

liners, and tanXrs). nancod 
uhaUbe ranaport*d on,

privatel.y ownod U,S,-tlag
commercial.Y@Duelp to tho 

exotent that Puch voesel are 
available at air-and9 

. 

, 

S 16L.1l. iftechnical 

f olat extent pr thebl 
v11'I uch Assistance, goods
and~profoen4a and other 
services be furnished from 
private. enterprise on a 
contract basis? It'the 
facilities' of other redera. 

Yes. 
. 

_____ they particularlyuitablpe 

enterprise, a.nd msade Avail.ablo 
without unduo Interference 

---

7. inentoa Ai 9nlnt 

ihpotto of persons Of
Ppoerty isfinanced on yrant
basis, will provision be made 
that U.S, carriers will be 
utilized to the extent such
service Is available? 

.0 

es 
Ys 

A 

S. Continuing Pesolution Sec. 
51 if tho U.Sl.Covernzuent 

TiI1' party to a contract for 
procurement, doen the contract 
contain a provirion
authoeluing termination of 
such contract for the 
convenience of the Unaitedl 

. 

Yes: 
0~ 

5 onttruction0 

* . 

#A 01.(~~o& 4L IfCapital0
e. . con ruction) ptoject,
aeengineering and

professional, services of U'S. 
firms and their affiliaten to 
consistent with the national 
intel atis? 

Not applicable. 
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IV2.' 	 FA Sc611(c) it contracts, 
a comnpettve bausst aiu 

extent prciable?
 

3, 	FA e. 2( If for 
contrutioofproductive

ntorpioowill agJgregate
* 	 valuec of assistance to b~e 

furnished by the U.S. not
 
exceed $100 Mil'lion?
 

C.. 	 other Restictions 

1., EhA See.122(b itfo 

___________rate 	 atloamt 2% per Annum__________ 

least 	3 per annum. thereafter? 

20 F 	 e,~'mo30() ffn ' 
-bal~o solely by U.S.No

contributions and Administe edNo9 	 byan Intrntonal~ 

1 GonorAl have audit rigtst?
 

*that 	 United States foreign aid 
to not used in a mAnner which, 

contrary to~ the best interests
 
of the United States, promote*
 
or assiets the foreign aid 
projects or activities of the 
Comunit-bloc countries? 

Not applicable,
 

Not applicable. 

Ntapplicable. 

aplcbe
picbe
 

Yes.
 
I 

0 



Annex 12 

124~4
~~~~~PqiAj' A Y 

A Re. rAA-10I- TO~ pay 

>~~.<A\.Al A A (i tauho~ o f (All ApAlanning A 

AlA A 

Al A 

~ o too Motivate oratOca 
persons to practiceashrttonsi 
tO pby for perftormnce of 
Involun~tary OtarUilitLQti a: a 
method of f#miy pflanning, or 
to coorce or prQvaCV* f~ianial. 
incentive to 'any prson to . 

. 

. 

. 

A Acotuilvt", 

Al A~~~ . 

W60lr-wQt 
*KpropritAted nationolized 
property? . 

C 0 -~46 1 proVid 

trslning-rAviceor provid 
any fivanicia suppott or 

polceprions orother law 
enfrceentforesexcept o 

narcotics5 progzams? 

.. AA5Q4i2 PorCZA I 

, 

Yes. 

Yes 
.Ys~ 

Yes.o 

a. FA~fjj or 
nrciago 1 go ny-atoI
lesOcag or guaranty 
th ata motor ice 

of Ye0. 
~ 

unltas & waiver to obtained. 

V. 

aniissremnpaor, 
adjupted SerVId4op@pnatiofl 
for Pilitary personnmel? 

Ye.9 

.A 

.. 

SA Us.. 45#flswok-
argegrAlas or due&* 

Yes. 

. 

or tAA Ot Ion~ 209(d)
(Transfer of TM funds to 
mutilateral organizaions for 

ndIInfi I, 
P~n 

Yes. 

09 

. 

Fu&rear *qujilmont fuel, or 
tech~nology or to train toretqn
nation~ls In twc7l#ar fields? 

. . 
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p(OvIdod tor tho PupiOg ofNo
 
a)ing'Ow efforts of tho10
 

* government of ouch country tQ
 
eo imata* reProon h Q9 rights 

afth opulation of suchi
 
country contrary to the
 

*UnIvyqrea vcol.ration of ua
 

k.Cninunn esulnSc4 

* or PopAganda purposes WithinYs 
* VU.S. not authcortzod by
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1 WT4,,,'T+* e orP+rooe(AG) MTMW
*Tel*o:,-)3210 (ugvornmo)t of' hidn (Bharat Sark#Ir)

Minfetry of Finwwco (Vitta Mt4Zry~9) 
* Dopartmont of Ecoononila 4ffafro (Arthik Karya Vlbhug) 

' I............ 

;q f 0/Nuw DOWi 29tOj Uf 1D .82. 
,A a o 2Kon%WIWWC 

Ploctso rofor to 14w. Nahtiob a lottor of H~ay 28,
for

282ogaringthe proposed Pr'oject Grant A~roomentThetentv nryRe sources Development Project. 
++++.. . ..... ++ '- A ..

the Department *ofl 6ToohTnQloyt~cons~utationl with 0$ cec 
Oovornment of India now horeby ro:quot~t a grant from the 

* Government of' United States in the amount of million. 
S The propoo Grant ,asista~nce for Alternative Enr~ogy 
* flosourao Deveopm~ent is being sought vith a viewVt 
* extanding Inldia~'s tochnical capacity to expl.oit its 

a,~erntive energy rovouroas and to develop selected 
energy technol.ogi.es to a stago of applioation. 

99 wo aperaciato yur earliest consideration2. Ould 
* of this reus for a.0sistanoo.' 

.0 -PrhtaW.) 

0, 

+ d ..:e ++ a~+++ .... u ~ ~ io+.++++ ++++ + . .0 ++++++++++ ++ ++++ + 14. Bou~tonq
 
0 Director,

0, Mrs. PriaciiUO 

USAID Aierican Pabanny, 

0 
10
0 
0 

0 . . . ... 

http:technol.ogi.es


Suma Proec Descrieti 

*The ~ purposes of ,.the,.project are to expand India's technical capacity 

to eplot its alternative energy resources and to dcaavlop selected energy 

A;oi.oandthoa stage of application, The purposes will be achieved 

througlh several collaborative sub-proects designed to transfer technical 
* 	 knowledge in the field of alternative energy devolopant, thAchioveent of 

the project's purposes will in turn contribute to the goals of reducing 
* 	 India's dependence on oil imports. of reducing the rate of deforestation, 

* 	 :and of incastng energy efficiency in the industrial and transport
 
0 sectors.
 

...	 A..I.. and th designated iumplenting entity financing will be 

: ~ 	 utilized to support research and demonstration activites that can be 
broadly categorized Into four major technical areas as follows: (1) 

biomass production and conversion* (2) coal conversion, (3) energy 
Sefficiency inindustry and transportation, and (4)inforvstion exchange
 

and 	prototype equircent.
* 	 Within each of these areas, a number of topics have been identified 

* 	 ~ for study and investigation. They are as follows: 

.	 a. Existing Plantation Ass esmnts 

b. Field 	Trial Jmplesntation 
* 	 c. Plantation Establistoent and Maintenance 

* id. 	 ifutnient Cycle Relationships
 

a.Insect 	and Disease I~acts 



0.5D8o-mass Conversion ~w .~K~ 

a. Gasification of wood -

b.~~~44 Gaiiainohb.~~~~Gaiiaino hrcoal and. crop residuas 
c, Producer gas powered small horsopowar utility engines 

2,CoAl Conversion 

a.Coal mix~tures (coal/water and coal/oil) 

b.Pluidizod bad combustion -

-

9 

9 

4 -

c. Coal benficotion -.. 

d.Coal liquefaction-
0.Coubined cycle/coal gasification -- ~ 

a.Sei1nars 

b.Industry assessim.ntt -

c. Transportation studiesS 
d.Plant audits 

e. Co-genration studies 

-

-

a. CatalogsS 
b. Data exchange 
c. Wind and solar energy workshop 

d. Visits, stu* tours and travel to conferences 
a.Prototype equipment for field trials such as wind electric 

generators, bioouss conversion units and micro hydel units etc.0 
-. 

0" 

0 

0 

0 



0The 

*intends 

*
 

* 

0 .
 
* 
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!

*0 : 


0 
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SnePlo 


0 
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* 


Lquipn 


* 


* 


0 :. 

0 
0 

.3

vabove activities are illustrative of the type of activities that AI 

to support under the project and may be modified by mutual 

::-The prnc
::;i~ o de of implementation for each of :the projict's four
 

areitIntien
the prsinaooprivatenserthe pan forD he e .S t'simplementiget tatnd a ac ro bffus thorgatiatonodicenal 

compon,erntillbes colabraiveeacatcnis ivongS.andrat :I
roug /

omonnwillabeIndfiannithntoughisengc Iollaoaivy mhaniroeds ad psendv
teiiseUto.S c o ten iad the ndnm.Syoeintialy
 

priteco inraltschoino
 
hs .S n chsncnitnmihtedsg adipemenoingb
 

ndnpri carn organizations he fiua 


nda~olaoaiginstitutions will be 


he
entity's policies and nndatos. An indicatTve list of the ollaborating
institutions isprovided n Appendix to Annex I of this Agrenm nt.l.e
 

U.S. Once chosent the Indian and U.S. institutions will develop a work plan 

that ll provid e hefollwng sntormton: (a)detailed designifn 

individual research activtes and obectives (b)detahled budgats () an 
chntaton A specific format for the dplan prkand furtherschedule. 

details will be provided inan Implemntation Letter.,
 

The AID grant will finance U.S, and Indian technical services and
 

o t needed to accomplish each of the objectives of the project's 
major comonents. Iquipont eligible for AID financing will consist 

primrily of instrLnntaton nerded for masuring the performance of 



-

fluidized bad comibustion systems and laboratory equipment for conducting
 
the bio-mass research programs at the Grantee's designated bio-inass
 
research centers. An indicative list of the laboratory equipment is
a---

- S ...- - I-01' !:I
 

provided inAppendix 3 to Annex 1of this Agreement$
 
While specific ndian institutions will be responsible for separate d
 

aspects of the Project, the designated impleenting entity will have the 

major responsibility for overall project mnagement and administration 0 
including the following: (1) approval of work plans along with Ant,.D 

-qhih -are.pre"pared- b.-col laboratn-institutions i areas..s
 
of interest and expertise; (2) the authorization and rlease of rupee funds 

for the collaborating Indian institutions; and (3) the periodic review and 
0 
S 

monitoring of work progress as delineated in the work plans. AID plans to 
S 

work in close collaboration with the designated implementing entity to
expedite project implemntation. 

Appendix I to this description sets out the indicative budget and S 
financial plan proposed to carry out the activities under this grant. The 

*~allocations are illustrative and may be modified during the course of 
project implementation as situations warrant. 

0 
4. 0 

0 
•
 

i+0
 
+ + 
 S
 

+ •S 
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* S. tf'o fCol11 ra t in c Inst it utl1011S 

A. Indian Insttuton n
 
7 IBomass ~;1§~ ;~4~ .
 

;~..~4~ ~~ (1)Production 

1,National oaia Research Institute NBo 

2. Madura Kairci University (MU) 

(.... Con .verson . 

1. Jyot1 Solar Energy InstituteA 	 4 

2.ZIndian Institute of Technology 

* 	 ......!i.. ...............
)fl,.Coal Conversion Technoloaies 

A
 

* .A Bharat Heavy Elect'ricals Limited (BHEL) 

,a
2. Cnl* 
 Fuel 
 h n
 

*-	 Association of Indian Engineering Industry (AJEI) 
 A 

* , 	 ]V, InforMtion Exchangio 

Cominssion for Additional Sources of Energy (CASE) 

0.U.S. Institutions 
* ' 

* 	 1. Department of Energy (DOE)
 

*2.University ConsortiumuA
 

National Academy of Sciences(AS)4'3. 

'IA 	 4 
->]
 

0~ 
0 



~~~B 	 -al- Researchi Pnoqgl~II~urams~ 
List of Laatory aui ven
 

4'.. W4 4 	 .4~~.... ~ 44 4.... , .. '44'4 j 

Large microcomputer -word/data~ proc'essor. 
4'- 4'~~~,4oi ~i isture, meter .an'probes, 	

4 

Drying oven for plant materials 

Dfort calorimeter 

Delonizer
 

* 0 7 	1 Growthr chambers44 
4 ,:::
 

0 Mitst chamfber .~*.'.. 

* .. Garmn'ators.
 
W Small walk-in freezer
 
0 

* 	 Low temperature incubators 

Moisture rueter. .4'
 

0 Photomiicrogra~phy wnit
 

* i 	 tauralama nvriy(X 

* Small micro computer sord/date processor
 
0 Field da$-a recordors-:1
 

*Soil 	 moistura rotor and probes 
* 	 Growth charbors
 

Mist chimtbor
 

, 	 Data rocordors 

* 	 Camera 

.: 	 + +	 ... .+++ 
+++ ++++++ +++ +
..... ..... .........
+ ++ +4 .... ++++ . . . .++"++++ ++ . .	 . . . . ..... . . . . . . . . . . . .. _ _ _ _ _ _ _ _ _ _ _ _ .4> K 2 .K-+- 4 9,4++++44'..44 A 4 4+ '."''. '. 4 +S. ++ } + + +4 ' .'5' ..'. ? + i ,', 

0 



~ ~' Anne, 15~ 

Alerat". t' . RaJ t 

L I ?oe:3vx-,7fa 

L ,, .* 

PriscllaM Bou;,1,to 

*~~~at I L IN d~t 

0< 


