
OF STATE
DEPARTMENT 

4GENCY FOR INTERNATIONAL DEVELOPMENT ' " 
WASHINGTON. D.C. 20523 

Mr. Samuel M. Weisberg 
Executive Director 9 
League for International Food Education 
1155 ­ 16th Street, N.W.
Washington, D. C. 20036 

CEwR A TR4AhCOPY .Tfli,-. 

Subject: Grant No. AID/ta-G-1235 B _ A_ 

Dear Mr. Weisberg: 

Pursuant to the authority contained in the Foreign Assistance 

Act of 1961, as amended, the Agency for International Development 

(hereinafter referred to as "A.ID," or "Grantor") hereby grants 

to the League for International Food Education (hereinafter referred 

to as "LIFE' or "Grantee") the sum of $95,920 to provide support for 

a program in a study of Conversion of Food Wastes into Feed or 

Food Products, as more fully described in the attachment to this 

Grant entitled "Program Description." 

This Grant is effective and obligation is made as of the date 

of this letter and shall apply to comnitments made by the Grantee 

in furtherance of program obiectives during the period June 30, 1975 

through January 31, 1977. 

This Grant is made to LIFE on condition that the funds will 

be administered in accordance with the terms and conditions as set 

forth in AttaclIment A entitled "Program Description," Attachment B 

entitled "Standard Provisions." and Attachment C entitled "Payment
L 

Provisions," which have been agreed to by your organization.
 

Please sign the Statement of Assurance of Compliance, enclosed
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herein, and the original'and seven (7) copies or rnis Letter to
 

acknowledge your acceptance of the conditions under which these
 

.funds have been granted.
 

Please return the Statement of Assurance of Compliance and the
 

original and six (6) copies of this Grant to the Office of Contract
 

Managent.Management. Sincerely yo sq 

3rant Officer
 
'Chief, TA Branch
 
tentral Operations Division 
bffice of Contract Management


Attachnents:
 

A. Program Descri.ption 
B. Standard Provisions 
Co Payment ProvLsions 

ACCEPTED:
 

LFAGUE FOR INTERNiy9E EDUCATION,WD 

BY:_ 

DATE: 



Attachment A to 
Grant No. AID/ta-G-.3235 

M-POGRAM DESCRIPTION 

As J22wo~q.f GraI
 

The purpose 
of this Grant is to provide support for feasibility study on 
the conversion of food wastes into feed or food products in the less developed 

countries.
 

B. 	 Specific Obipc tives 

The specific ,,hbjectives of this Grant are to develop methodology for
 
determining technical and economic feasibility of utilizing waste products
 
for food 
or feed P-nd to prepare a plan for one plant to convert such pro­
ducts to nutricnts- for htmian 
 and animal consumption. 

C. 	 imlelmentatim
 

To achieve 
the above objectires, the Grantee will provide general polic

and 
technical guidance for the Study and coordinate the implemnntatlon of
 
the Study activitir,,s through its member professional society, the Anoerican
 
Institute of Chemnc..al Engineers. The 	 Study will be accomplished in five
 
pha3es: (1) Literature and Review and Study, 
 (2) Team Visits, (3) "ite 
Selection Planning, (4) Preliminary Pilot Project Design, and (5) Final 

Report. 

Ph!i.- I - Litertn-e ReviLew and Study
 
The Study il]l. b2gin with 
a state of the art survey, using available 

literature, parson- Contacts, c6rrespondence, and conference attene&:nco,
 
Full resources of -the LIFE consortium will be enlisted. This Study is aimid 
at identifying the full range of alternatives available in anticipation of 



informed choices. 
The Study will identify:
 

(a) Food wastes in lesser developed countries which have the 
potential of being converted into useful nutrition products, e.g., agri-


Cultural wastes, palm and other oil processinG wastes.
 

(b) Feasible feed or food products to fill ide!ntifiable needs 

in specific LDCs which can be generated from the food wastes identified 

above, e.g., algae, single cell protein, animal feed, etc. 

NOTE: 
 (a) and (b) will be studied concurrently.
 

(c) Technologies for converting specific food wastes into
 

desired nutritional products, e.g., fermentation, enzymatic conversicons,
 

separation, etc.
 

(d) Choice of regions and/or countries and products and tech­
nology with greatest potential for subsequent application in pilot project, 

Phat.e 2 - Team VJ.'ts 

Tlhree (3) situ visits are piesently anticipated to three regions 

identified in the .coping study. 

Site visits will be made by three-man teams. The collective exper­

tisc of each tuam will include food technology, waste treatment and pro­

cessing, marketing techniques, and knowledge of local conditions. Each 

team will include n qualified national from the country to be visited.
 

Based on (1) consultation with public officials, academics, aid 

individuals from irndustry and (2) observation of processing plants, facto­

ries, and other appropriate facilities, the team uill:
 

a. Identify and evaluate appropriate technologies for convert­



Ing ,taste products to humn food and animal feed. 

b. Identify local individuals who can participato and take
 

responsibility for decisions made in a subsequent pilot project should
 

their area be selected.
 

A report covering a. and b. above and oral debreifings will be pro­

vided by each team upon completion of each site visit.
 

NOTE: No country visits will be made without prior AID clear­

ance) in accordance with Standard Provision Clause "1" entitled
 
0 

01'rav1 ond Transportation."
 

Fhae - Site Sel cion Plannin;
 

In consultation with AID a tentative selection of the site for the 

subsequunt pilot p:-,iJect will be made. This will be confirmed in a rqet.t 

visit to the most promising area or areas. This visit ".ill be undcrtakm 

by a te=a rembnr and the principl investigator and/or the co-investgator, 

and preferably an AID official. 'The team .il hold talks with local gov.lrn. 

fiicuirialiss, for the pilotman officials, c•,. to lay the grourdwork 

project at the :jiti .noected, And the tam will arr.nxgo Ior the for..,itir 

of n local working .:'oup, including exprto from the specific inlist"y 

involved, to conti imo the xgoti-tions and planning after the vii.it. 

Pb r, a ~Pilnt ProecoteI 

The working group will make a preliminary design of the prooess for 

accomplishing the demired food waste conversion. This will include selec­

tion of the specific unit operations, flow shoet, plant size, md an initial 

ieconomic analysis. The proliminay design will also inclwie a cmrket 



2. A report, in thirty (30) copies, upon the comp1etion of each site 

visit conducted during Phase 2. This report should include the informa­

tion required in. items 'a" and "b" of Phase 2. 

3. A report, in three (3) copies, on the prelimnnary puot project 

d6sign upon conpletion of Phase 4. 

4. 	Tho final report, in thirty (30) copies, as described in Ihase 5.
 

E. 	 Fi7et 

The funds provided herein shall be used to finance the following items: 

1. 	Salaries (A.I.Ch.E.) $3,2MD 

2. 	 ConsullanL : 15,100 

3. 	 Travel
 
International 19,500
 
O. 	 S. 4,500 

4. 	 Per Dicm
 
International 6,370
 
U.S. 	 2,250 

5. 	 5, OCO 
-. . . . . . $ 900
 

Sup.liev, Postage. . • 2,400
 

Miscll, ... 700nos . 

TOTAL GRANT FJIDS $5 922 

The Grrnteo ra- not exceed th.e total amount of the Budget. Adjustments 

aswrog the line ito.-i.s are unrestricted. 

.5­



an.lYnio and 0-n evalu!,tion of the institutional and social barriers toimplemontation -,ikdcn might be encounterod. Duing thie phaD the princi­
pal investigator will inrko two visits to the site to provide guidance to
 
the woridng group. 

On the basis of tiie pr1OILainary design prepared in Phase 4, the princi-

Pail investigator xill, drawxg on his consultation with the local repre­sentativaL, 
and U. S. tor.n members, deVelOD a final report urn'ch will 
provide:
 

I'. ] !i°t'-Pl':t plans, specifications, cost accounting,, an, other 
engineerig and, econoic, data sufficiert to ui-ld and oporate a p . n 
Vzarket p.ac,.roducts in Lbti uelected LDC. 

b. A mathodo.r.-Ly detailing the steps nece--:.ry irote-chi'y1c,,. "ftemri.c
trad economic feaIsibility of utilizing waste pro- ut:i f'cr fo :ji 

rd fer.
 

The m i1odolohr sh.-," d be suitabr for use by LDC plarninr of 'e. 

Ti .: nclt-e will. Bu .l!;. the ollowinv- reports cn the V 2.us .
 

r,'t;i, 
 d')scr.bcd in : .rticle C, entitled "Implementaton.i tn) the ho­
,t:,
]nr<cr,, Office of 'int:ition, TA/'T, Agency for Irt rnation:al DEvC1­

.......
, l,:.s:g-ton, D. C, 20523. The Grantee, wi:l attach to o-ach re..t
 
ubd.tt: ,* budu-t ,,p:.%; showing o.-ipenditu.-es 
 to dat4 erd detailed 
3;orditu


0 y~.rojecti-s fo-
 the next reporting period. 
A report, in thi:.riv (30) copies,, on the state of the art survey,
 

upon Cohp,..tion of Ph,.se . 



DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMEN 

WASHINGTON. D.C. 20523 

December 99 1976
 

DrHugh J RobertsRTID 
TS
 

Executive Director 

OF
 

League for International
 
Food Education 
 BY­

1126 ­ 16th Street, N.W.
 
Washington, D.C. 
 20036
 

Subject: 
 Grant No. AIDITA-G-1235
 

Dear Dr. Roberts:
 

Pursuant to the authority contained in the Foreign Assistance Act of
1961s as 
amended, the Agency for International Development hereby amends
subject Grant as 
follows:
 

To the Grant face page, delete the date "January 31, 
1977

and substitute the date August 31, 1977.
 

Except as expressly a=ended above this Grant and all 
its teems and

ccnditions remain unchanged.
 

Please sign and return the original and seven (7) copies of this 
letter
to acknowledge your acceptance of this amendment.
 

Sincerely yours,
 

Morton Darvin
 

Grant Officer
 
Central Operations Division
 
Office of Contract Management
 

ACCEPTED:
 

BY________ 

~~DATE- 7~. 



Nutrition Programming Capability -

Voluntary Agencies (PVOs) 

Sub-Project Number 4 

Title: Conversion of Food Wastes 
into Feed or Food Products 

Grantee: League for International 
Food Education (L.I.F.E.) 

Amount: $98,920 

Approved:.QaNrtin J. Forman. 

Director, TA/N 

Date: 04q7,-

Authorized: - ( '". 

Carl Fritz 
Director, TA/PPU 

,) 
Date:_____________ 



SUBMISSION DATE:PROJECT TITLE: Conversion of Food PROJECT NO. 


Pnger P of 8Wnstrn into Fend or Food Products. 

TNTRODUCTION
 

There has boon increasing international interest in the processing of food wrstes ,ina 
have b,'.rn d'.vel­means of generating food and food productso Loss develolyd countrlCo 

timely attempt to coordi­oping methods of processing those wastes. This project is a 

nate some of the efforts and to apply the lessons learned on a wider scalo. Because 
their many less developed countries are in ignorance of what is being done, even by 

of information in this fieldimmdisto neighbors, the need to accoleratb the transfer 

is evident. 

export markets, or toAgriculture and food industry efforts are often oriented toward 
For this reason, it is imperativemanufacturing products which only produce profit. 

withinto tie food technology to identifiable needs, and to encourage those elements; 

the country which can produce the desired bnd products f.rom sources and in f(.rns w-dch 
which those in need of improv,:dwill make it economically feasible to sell at a price 

nutrition can afford to pay. 

over an 18-!-oith period.AIC)lE is requesting grant support from A.I.D. totaling 'P98,920 

The grant would provide funding for a principal investigator, a co-investigator, tra­

vel for field trip team members as well as costs for LDC local experts and consult:i.-ts. 

On its part, L.I.F.E. is able to enlist the expertise of its eight constimuent crg:i­

zations, representing the whole range of food technology, from both academic and in­

dustrial worlds, as well as overseas affiliates with whom it has links. This grant
 

will reinforce and widen these overseas links.
 

The overall aim of the AIChE project is to pinpoint pilot areas in which teclmologies
 

have been developed which may serve as models for other countries or regions with
 

similar potential for converting food wastes.
 

This whole project will, if successful, lead to a second phase, i.e., the implementa­

tion of the pilot project.
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PROJECT GOAL 

1. Goal Statement: 

a. Decreased malnutrition among pre-school children and pregnant and nursing
 
women.
 

b. Operating plants producing low-cost nutrients for humans and animal feeds 
&rum food waste products and materials. 

c. Decreased environmental pollution by substances considered wastes in LDCs.
 

2. Measure of Goal Achievement:
 

a. Nutrition status surveys,
 

b. Metric-ton output and local consumption surveys.
 

c. Pollution status and environmental situation reports. 

3. Assumptions:
 

a. Malnutrition is due to lack of nutrients{4supplied in part by this project.
 

b. There is a sufficient continuous supply of wastes suitable for use as raw

material.
 

c. Sufficient demand exists and suitable markets can be identified to develop
 
an economically feasible product.
 

d. Environmental pollution has sufficilent impact on local society to 
concern
 
government.
 

PROJECT PU111OSE 

1. Purpose Statement: 

Development of a methodology for deterhining technical and economic f:asibi]itv
of utilizing waste products for feed and fobd. Design for local plant in one LDC to 
convert waste products and materials to nutrients for human consumption and animal 
feed.
 

2. End of Project Status:
 

a) Report containing pilot-plnnt planar, specifications, cost accounting, and 
other engineering and economic data sufficirnt to build and operate a plant and 
market the products in the solocted LDC wil. be available. 



PROJECT TITLE: Convcrstion of Food PROJECT NO. SUD1MISSTOII DATE: 
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b. A mothodology detailing the stops necessary to determine technical and oconomic 
feasibility of utilizing waoto products for food and feed will be availqblo for uso by 
planners in other LDCs.
 

3. Assumptions: 

a. Local interest, venture capital, ahd skills available to implement plan and
 
build and operate pilot plant.
 

b. A product can be developed which will be competitive with other food products.
 

c. Processes identified will be sufficiently cost effective to compote for in­

vestment capital.
 

PROJECT OUTPrrS 

1. Outputs: 

a. Evaluation studies of capability ot local facilities and entrepreneurs to con­
vert food wastes to nutrients. 

b. Feasibility studies of nature and b3xtent of local wastes which may be convertec 
to human or animal nutrients.(!. "'C ' .... "jY 

2. Outnut Indicators: 

Published reports.
 

3. Assumpti on.: 

a. Roports and studios will be shared locally and with the social and capital 
invootment community. 

b. Scale of project and range of possibilities widely applicable among LDCo.
 

PROJECT INPUTS 

1. Inputs: 

a. Financial support. 

b. Technical consultants.
 

c. Non-capital logistic support.
 



PROJECT TITLE: Conversaion of Food 

Wastes into Fecd or Food Products 

BUDGET SCHEDULE 

PROJECT NO. SUBMISSION DATE: 

Page 5a of 8 

Personnol 
Principal investigator @ $28 ,000/annum 6 man monthsCo-investigator @ 
28,000/annu man6 monthsSecretary @ $8 ,000/Linnum 
 12 man months
Research assistants @ $7,200/annum 
 12 man months
Consultants @$1.25//day 100 days 
Site visits honorarium
 

2 men x 14 days x 3 visits x $50 

1 man x 14 days x 2 visits x $50 

Travel 

Site visits - transportation
 

Preliminary - 3 visits - 3-mafi teams 

($1500 x 3 men x 3 visits)
 
Follow-up and final visit - 2-man teams 

($1500 x 2 men x 2 visits)
 

3itc visits - pcr diem 

Prelnidninary - 3 visits - 3-mtn teams - 2 weeks 
($35.00 x 14 days x 2 men x 2 visits)
 

Follow-up and final visit 
- 2 man teams - 2 weeks 

( 5.00 x 14 days x 2 men x 2 fisits)
 

USA travel - transr: rtation 
Thirty trips 
-
principal investigator, co-investigator,
consultants to L.I.F.E, universities, national meetings, etc
 
est $150.00
 

USA travel - per diem 

Ninety days at :i,25.00 


)irect Costs
 
Telephone, $50.00/month

Postage, supplies, xerox 

Printing 

Miscellaneous (visa fees, equipmet rental, ec.) 


Grand Tots 


$ 14,000.00 
14,000.o Q 
8,ooO.O 
7,200.00
 
1500.00 

4,200.00
 
1,100.00 

61,300.00
 

13,500.00 

6,000.oo 

4,410.oo 

1,960.00
 

450000
 

_2.20.00 
32,620.00
 

900.00 
2,9oo.00 
1,000.00 

_ _0.00 

5,000.00
 

$98,920.O0
 



PROJECT TITLE: 
 Conversion of Food 
 PROJECT NO. 
 SUBMISSION DATE:
Wastes into Feed or Food Products 
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2. Assumptions:
 

a. 
That AID and other multilateral voluntary agency or international donor
support will be available.
 

RATIONALE 

The aim of this project is to simultaneously address two problems:
pollutior environmental
from waste products and shortage of quality nutrients.of this having There are enamplesbeen done in the past, but there are many more opportunities which
are not being grasped. 
By providing a demonstration of the potential in this area
with a specific pilot projecL and. by providing a detailed methodology which interested
.lanners in other LDCs can use 
to uncover similar opportunities and thus plan and de­3ign technical and economic processes, this report should stimulate much wider use of
.-iilable resources which are now being wasted.
 



SUBMISSION DATE: 
PROJECT TITLE: Conversion of Food PROJECT NO. 
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Wastes into Feed or Food Products 

COURSE OF ACTION
 

1. Implementation Plan: 

a. Start of Work - Juno 1, 1975 

Literature Search - June 1-December 1, 1975
 

First Site Visit - September 197
 

Interim Report - January 1976
 

Remaining Site Visits - Decernbezi 1975-April 1976
 

- June 1976
Follow-up Visit to Selected Sitd 


Pilot Project Design - January-Septembor 1976
 

Final Visit to Selected Site - teptomber 1976
 

Final Report - Ddcember 31 1976 

1). project Princvrm: : 

has tentla­
be under the overall administration of AIChE which

The project will 
tively selected a principal investigator and co-investigator (See biographies, App,:(n­

use will also be made of other L.I.F.E. affiliates as well as in­
dix 1). Extensive Outside con=ul­
dustries, universities, research institutes, and .government agencies. 

will be used as necessary. The composition of the visiting teams and local par­
tants 

Tpic2paL aon L±Uo,1~
 

c. Work Plan:
 

The project will be divided into five phases:
 
(1)Literature review and study.
 
(2)Team visits.
 
(3) Site selection planning. 
(1) Preliminary pilot project design. 
(5)Final report. 

(1) Literature review and study: 
a stnte of the art survey, using available

Tbe pro joeL will begin with 
attendance. Full. ro­

con tacts, correspondence, and conference
liter'aturc, prorsonal at identi­
sources of the L.I.F.E. consortium will be enlisted. This study is aimed 

choices. 
fying the full range of alternatives availablo in anticipation of informed 

The study will identify:
 
(a)Food wastes in lesser developed countries which 

have the potential of being
 
palm and other

nutrition produoto, 9&g., agrioultural wastea
converted into useful 

oil proai0ind watos, eta.
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(b)Feasible feed or food products to fill identifiable needs in specific LDCs which
 

can be generated from the food wastes identified above, e.g., algae, single cell pro­

tein, animal feed, etc.
 

Note: (a)and (b)will be studied concurrently.
 
(c) Technologies for converting specific food wastes into desired nutritional 

prod­

ucts, e.g., fermentation, enzymatic conversions, separation, etc.
 

(d)Choice of regions and/or countries and products and technology with greatest
 

potential for subsequent application in pilot project.
 

(2) 	Team visits:
 
Three site visits are presently anticipated to2egions identified in the
 

From these visits a final choice will be made of the specific country
scoping study. 

or region in which the pilot project will be developed. This site will be revisited
 

to lay the groundwork for the planring stage of the pilot project.
 

Each team will incorporate members knowledge in food technology, waste
 

treatment and processing, marketing techniques, and local conditions. The teams aill 
and univrsi­be formed in consultation with the L.I.F.E. consortium, induntrial firmn, 


ties, and will combine industrial and academic experience. It is expected that each
 

team 	will include a qualified national from the country to be visited.
 

The teams will consult with government officials, academic:, industrial 

people, etc., concerned with and/or having e:xcrtisein the rolevont fields of acti­
facilities.vity. '17mey will visit proce.ssing plants, factories, and other appropriate 

They will identify and evaluate appropriate technologies and the factor.; which a[fect 
who can participte and 

their success. They will also identify those local people 

should theCir a:'ea
take responsibility for decisions made in the later pilot project, 

be selected. 

teams will a report and take part in extensiveThe .,ubmit written an do­

briefing session upon their return. 

The principal nrid co-investigator hope, from the results 6f these visits, 

leader or leaders for the pilot project.
to id6-tify a team 

(3) 	 Site selection ar.d planninl: 
members AIChE will then m-tkeIn consultation with A.I.D. and the team 


a tentative selection of the site for the subsequent pilot project. This wll! be
 
area or areas. This visi will
confirmcd in a repeat visit to the most promising 

be undertaken by a team member and the principal investigator and/or thi ca-investi­

gator, and preferably an A.I.D. official. In 	 talks with local government o'ficil., 
for the pilot pr.Aindustrialists, etc., the te.atm will lay the groundwork 

working group which includes local representatives, including experts fror, !-h, s]V~i­

fic industry involved, will. be formed to continue the ncgotintions and pIl:,iuag afi'er 

the visit.
 

(4) 	Preliminary pi,.].*t projct dosirn." 
The workingj group %!illmaku a preliminiry design of thn process for 

the 
dooo mplioh1ng tho d~airod food 	wasto converdion. Thin will involve selection of 


Lohoot, plant size, and an initial economic analysis.
spocific unit operations, flow 
even 	earlier stages of the project,The preliminary design which will be initiated in 



SU3M ISION DNI : 
of Food PROJECT NO. ofConvorsionPROJECT TITLE: 

or Food Product.Wastes into Feed 
socialinstitutional and 

an evaluation of the 
a market analysis and

will also include 
barriers to implementation which 

might be encountered.
 

( Fin4alpr-t:

The final report will be prepared 

under the direction of the principal
 

investigator, in close collaboration 
with team members and local representatives
 

involved.
 

2. Evaluation:. 

Evaluation will be carried out 
on an ongoing basis by the project 

principals.
 

Periodic reports will be given 
A.I.D. and its own field staff 

will have the opport"­

nitry to check results obtained.
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SUMM~ry 


A.). Goof
a) 	 Decreased m lnutrition among pre-school

children and pregnant and nursing women.
b) Operating plants producing low-cost nutri-

ents for himans and animanl feeds from foodwaste Products and materials.
cDecreased environ~mental pollution by subo-

stances considered wastes in LDCs. 


8.I. P,1pso, 
Development of a methodology for determining

techaical and economic feasibility of utiliz-
:ng waste products for feed and food. Design
)ur local plant in one LDC to convert waste
products and zaterials to nutrients for human

consumption and animal feed. 


C.).. , uozs 

a) 	Evaluation studies of capability of local 

facilities and entrepre.mars to convert food 

to nutrients. 


b) Feasibility studies of nature and extent of
local wastes which may be converted to

human or animal nutrients.
 

np.t$
a) FI-nancial support.

b) Technical consultants. 


e) No-capital logistic support. 


LOG!CAL FRA• ,k=WhC.,. ATR!X - PROP?'WC.C ±T 
GhiCctive.v \'Cfiijob:CIneiacts 
 A 	 U.;r-rA.s;.:
 

A.2. urn nnt e, GI r
a) 	 Iuritio. status rur-e--. I A.'A.3* ,I a) " utriticn is cue tob) -eric-t:on end local consumption zu-plioI Thc o:' nu'rts
 
c) PolJuticn status -nd nvir im Part- .- pro t.
aa.=aL sit'ai 
 b) 	Th-r, is a ici__p;y czn-in-uu of 

c) ....". .. e ......t;" 
.. .. " rzz d-i ~ " "~k.)4-~ 


f'azLZJenn
b :Zo. --t.
 

dn rnviroental pollution boa rufficintp i--i 
on local society to concern gavernment. 

B.2. End ef PoNo.oc St..,. 
B.3. ,.' ,a) Report containing i ot-pl.nt plans, specif-cations, .cost a) Loc.l interest, venture ce-It-2,accounting, and ot.h.or .nIneering and 	 and skills£cncoic da-ta suf- a-vailable to implement plan aild andficicnt to build rnz cucrazt a plant and .arket the nrod- operate pilot plant.ect. :-wi 

b) A methodology dta:L!ing the 
b) A product can be d-veloned w'hich Will be co 

".inte be'avaira!e. 
s:eos receazany to determinetechrnic.Ql 	 petitive with other food products.and 4concr,: c fe2s-Cbi p:-Yc-' stills--.- w-asze c) 	 P2.ocesses identified 'ill be 	-- ficiemtlyproducts for food E:-.A f'eed bej.J.a 2 for use - effective to compete for i=c-ent capital
planners in other I',Cs.
 

C.2. O.1p.1 W .c01o,. 

Published reports. 

a) erorts and studies will be sh,,red icca,17 
an wioth
atesoi 
 l ha re___t 
and -ith the social and capital ivesz--ent 
co ofz--uity.
widely applicable among LofCs. 

D.2.D Budge,Schedude 
D.3. (.s 'rlzde .pzsPersonnel $61,300 	 AID and other ultilateral voluntary agency orinternational donor support will be availahle.Travel 
 2,20
 

Direct costs 
 52,00
 



s, t.-,l
• .. y 14t,Bao~rneltt 

E'dlUcation:.Univ..:r 'Jty of Penn'sylvania, Ph.D., 19L3; Uflerncal EngineeringLehig~Urvcrni ty, 14.1S.,CoLumbj Unlver;ity,M.S.,
1959, Chemical. Engineering

195, Chemical Engineering
Columbia College, B.A., 
1957
 
Thenit 
- Ph.D. - Pubble Motion and. Mass TransferFluids in Non-Newtonlan

(3963)
14.S. - Adiabatic TWo-Phase of stoninFlow n-. "'ater (1959)
Employment Experience:Univrsity of plhodreIsland Dept. of Chemical Engineering,. Kingston. 

Courses 
- Short:
Refrigeration and FreCzJ.n 
 -..isi'tuto
rnvestigacion y 
\ CentroamericanoTechrologia Industrial, c 

Tegucigalpa, Honduras, March 4-8, 19711. 
Guatemala) given in 

Courses - Undergraduate:
Tntroduction to Transport PhenomenaIntroduction to Transfer Pates
Ocean Processes
 
Unit Operation-
 LaboratoryResource Rccycl.i:,.g (Special Projects)
Unit Operation, in the Food IndustryB1oen-ineerrjnf (2 semesters)

(a mini-course)
 

Courses - Graduate:
 
Mass Transf
 e r I:Transport Phenomena I and
Po ymer Cheml stry. 

II
 

Polymer Engincc:'ing
 
Advanced 
 Des],CnChem.iical Engineering SeminarSemntinar in Contemporary U.S. Environment I and II(Community Planning Dept.)Diomaterials Ehngineering,Se-j- :"-lcal Co°Mn-MnV, astiesr Te.chnJical Center, Woodbur
oe% e
0 Vc('.!aber- '.(I? ScptcinbcrApplJed )'hcolo.y 

to 1969: 
to comnleroial Polymer procec;singSup)portd cquipm,-nttecc-i a]. zcrviceAPpliecd effortfor patent on an il;nproved blow rnolding processtIsoC ]'%oir-. and' 
 .....
a-e J a. Compn.Iny, Process Researche c, ° - DiviSion,on~ A°,'K"..
Research Onl I t 
 o r 1p.1964:li..ht byNi rocarlbon fermentations for food supplemvnts
'No pate t app].icat.J olls 
Pending
May 196' to October 19")"
itoec :
lar sJeve!acinorption studies to fifld n., 'sorbentsimprovu 1reselit processes. and 

nol l fyaI:jc. C , 

3uiaLye 1)) 

tion, i:LtC~rc~ ]3oat Division, Croton, Conn.t Alu,,;t )Y. ,.
 
oiiy 
 . re e (11y.10n1 of' naJLa 



'ublicatlona and Prerientations: 

Velankar, S., Barnett, S.M., Hourston, C.W., and Thompcon, A.R., 
"Hydrocarbon MLass Transfer In Fermentation Sys tems, submitted 
to ,Wiotcchnoloj(y and BJioengineerinr, accepted August 19711. 

Barnett, S.M., Velankar, S., and Houston, C., "Mechaninms of
 
Hydrocarbon Uptakc In Microorganisins", Biotechnology and
 
13ioengineerin_XVI, 863 (June 1974). 

Cullen, J.J., IV, Parnett, S.M. and Flaherty, T.V., Jr., "Indices 
For Dissemination of Ambient Air Quality Information to the 
Public", paper 7""711-221, 67th Annual Meeting of the Air 
Pollution Control Association, Denver, Colorado, June 9-13, 1974, 

Barnett, S.M., "Bioengineering at the University of Rhode Island", 
presented at the ASEE Annual Meeting, Rochester, NY, June 1971!. 

Barnett, S.M., "Food, Fuel and Fertilizer From Manures", presented 
at ICAITI, Guatem.ala City, Feb. 28, 1974. 

Barnett, S.M., "Problems of d Chemical Engineering Dept. in an 
Engineering School", presented at A.I.Ch.E. Annual M'eeting. 
Philadelphia, November 1973. 

Velankar, S., Houston, C.W. rnett, S..., "Mass Transfcr Eff'ctz 
-in Hydrocarbon Ferientatich", presented at Northeastern Reriona. 
Meeting of American Societk of Microbiologists, May 1973. 

Cullen, J.J., IV and Barnett, S.M., "Air Pollution Indices for 
Pblic Use", presented at the New England Consortium for Environ 
mental Protection Workshop, Hartford, Conn., May 1973. 

Barnett, S.14., et al., "The Economics of Resource Reuse for a Smina 
Town", Procee lfn5s of the Fifth Annual Northeastern Regional 
Antipollution Conference, July 1972. 

Barnett, S.M., "A Correlation for Melt Fracture", Polymer Engineer 
ing and Science 7, 3, 168 (July 1967). 

VWallr an, 11., and Barnett, S.M., "Evaluation of Water Recovery 
Systems for Spa(:e Vehicles", Chapter 9 in Medical and 13ioloilcal 
]Problemn of Space Flight, edited by G.11. lDourne, Acadulic]'ss 

I-allnin-an, I. and )3arnett, S.M., "Water Recovery Systems", Wri ghit 
Air N%,clopmcnt Division 11chnical Report No. 60-2113, March 3.960 



Stanley M. Barnett - 5 

"F
Patent DisclosurCs 
 Food and Fertilizer From 
orano, D. and ]arnett, S.M., "Fuel, 

lanures (Dec. 3.973)
 

D.' and Barnett, S.M., "Polyurethane Foamn From Seawccd 
Adel an, 


(Dec. 1973) P., "Wirecoa 4 ""' r W
 
C.C., and D'Ambra,

Barnett, S.J., Hsu, 
Poly me rization (Feb. 1971)Electrochemical 

Pblications in Preparat.on; Rose, V., 
R.A., Barnett, S.M., Houston, C.W. and 

toRornanelli, 	 to be submittedPressure",of Cellulose Under"Fermentation 
and Ijoenfincerlnf," August 1974 

BiotechnolorV 
"Studies Onand Barnett, S.M.,

R.A., Houston, S.M.,RorfranelJ.i, 	 submitted to Biotech­to be
Thermophilic Cellulolytic Fungi", 
no)oRly and 33ioedneering, August 2.974 

andC.W., "FermentationS.M., and Houston,Barnett,Mou, D.G., 	 in preparation
e4nvymntic SaccharificatiOf of Cellulose, 

Stanley M. Barnett - 3 

Professional Socicties:	 Engi'neers (A'.I.Ch.B.)of ChemicalInstituteAmerican 
tnce ring DiisionFood and Diocn 


D)vison
Environmental 	 Cornmitt(14embership4ejembershi.p Coor dinator, National 

Chemictil Society
Amcrlcan 


SOciety of Rhcooy

of Plastics EnglnCersSociety 

R.I. 	 Chapter of' the A.I.Ch.E.
 
7
Secretary 1973-9 

President 1974-1.975Vi.ce 	 Chairman 1973-1975Conmittee,Professional Dcvelopment 
14cmhO'rship Cha i r-o.n 1973-1974
 

of Fod Technologists
Tnntitute 

Cour-cns Tiieln:
Continuinlg E1ducation 	 of Pennnylvan a, 1973

Unive rsi'tyEn-'ymc e chno]ogy, plastics, Rice University, 1973 
-..,,^ , tion 	 S of 



------

J y 19, ]937
1tiv.h F)j:i,:mnorn: Yhrried, thre 0hi ldr14

Is""'i'/;Y
J!)U

Aple' v/e0 d 2.22o'~].L13e, cwtuc~kY / 
(HOWI"' 50;;-6,6-4,550 (W'ork)
502-4,26-4059 


N--York 1959
 

- ,heincl Engineoring - City Collge of N Yo
B.h.E. 


University of l9l5Chemicnl l.'ng-ineei.n - Cinci rhati -
Cincinnati ­.S. 

hemical Engineering - University of 1968
Ph.)). 

-

-

Other
 
Courses, Graduate 

U.S. lblic Health Servicc Environmental Engineering 


Biochmirtry Course
 

or
 
)f• Lolvlc A,,r,-ate ]po-rcos


-...... ­
'//72-prosent UnlversiQt of Loui-svi].-, 

AsniJ.t~ant Professor of Chomicnl
 1/70-6/72 


Teach courses in chemical; environmcnLta.., and blo­
' ' ; " 1.noClud o m Re search areas 

med ical eng Ineor.ig progrl 
and w.s 12 

, water pollution control ,blood oxygoatioln 

Active in career guidaincc.
d i:posal, and rce.yuling. 

fl'tor RouLf, La., 
, ,Chenical Co..IU U.S.A.,

tannt
Summer l(Y71 Ex:on a],nrc-n-eia17.~_ u 

as 
Evaluated reuse of treated 

wastez'ater cffucRnt. 

cooling tower mahL-up water. 

Ou .....de ' su" ' r1./72-present 

cases.
Chuemical Mrazitds and accid(nt 

r, C., Floo-)l.n Par!,, jvr,;,:,V. 
c a d '.-ircers;o .
2/6S-1/70 


in Quid ? 0.
 
].',],illr:hoing rcscareh tind consultini 

Projec.ts aJriu.Ii& 
pna tios, nnd pollution con[.rol. 
 ni


Eu r recovery, 1,oin-HL'wtno li;; 
rotov cry, s:iul. 
ga ;o] :i no Vapor an,gan piplln ron.uhnc5 

']ow nd ba trasifer , 

liqu:i.dliq.uid ex.racti on. 

1o-pis,Dvor, Nov: Jer<(Y
Co e of
The Mointy 'r7/68-3 /70 A'.:1 :i.',vb r;,.CVj :'I'; Ikatlioln~baicf... I ~ c:. c1f . 



M,.1-vil 11"] ei:ek.r'n; 

jIXP|.iE." I. (continued) 

6/66-6/67 Stroke RTerlv:irch Cl'inie, Cincinnati Gencrnl lospItol., 
Cinci::,Iti. Ohio 

Part-time while in graduate c:hool, advi.-;ng rleuro'].o.istt 
on niethod:; to rl1C:tSUre cerebral blcod flow rates 01-1d oxygen 
saturation for arteriosclerosis treatmncrt. 

3.0/64-8/65 	 Unive.,ity of Cincirnati, Cheical Engirinering Dcpartie.-
Teach1in, Fcllo', 

1/61-8/63 	 U. S. Pul!ic Health Service, Sr. Asistaint San. Engineer 
T-Retain coi.;uission in iciv rc'scrvesd 
Rockville, .aryland; Vashir7:ton D. C.; and Cincinnati, Ohio 

Advanced Waste Treatment Research - I, )ploratoryresearch 

Dn oxidation of wastewater by the hydrogen peroxide-iron systc'i 

Radiological Health Training - Instructor in short 

term courses. 

Division of Radiological Health - Design of radicactive 

vaste treatment pilot plant and other training and research 
facilities. 

8/59-1/61 ,.1onsanto Research Crp . ,.iami.bburg, Ohio 
Ieterch Chemist 

perated an isototpes separation pilct plant. 

FUNDED PROJECTS PA..! CI"ATED IN AT UNIVERSITY OF LOU1) VI),LE 

lood Cells,NSF Research Initiat.i.on - Diffusion of Oxygen in Intact Red 

April 1971 - Dirc'.:tor 

NSF Sur,.cr Institutes in Biomedical Engineering Sciences, 1972, 19'/3 

staff member 

NS Institute in E',,iJronmental Science and "i-inc-cring, 1973 

co.-director 

Kentuchky Heart Association - "Oxygen Tranl;i v.... Blood" July 1973 
)irector 

U. 	 S. Army COrpS of nginelrs, Dvironmental Impact Study on Cannel.ton Dam 

1973, - staff mi1eimber 

Liqui 	 "i'av.u:porter.;m, inc.., Lou!:villc, Kentuc];y --"Wa.L.cv,%;Ler TroatmeniVi 

Sol-i. 1973 Director 



13 

FIll !lI-) t.1 cTio ( .uontinued ) 

(Under COltIAct to Schimpeler-Council.of GoverrilentsL1etropo]itnn 
Cr'ad-ino Afs:toclutc.., Loi ii.ville, Ky. ) "Water0utLlity M.cI lt 

pla=n" - Stn fft 

and 1.inerals Research, Univer;iLy of Ketucky.InstiLuto of' Mining 
Sulfur Dioxide "-tack Gar Removali1DLisrosition of Vastes from 

Processes" - 1.97/4 

Kentucky Heart Association, "Liquid-Liquid Oxygrenators for }feart-Lung 

Pass Systems!', July, 1975, Director 

Indiana, "Sludge Disposition
Colgatc-Palnolive Co., Jeffersonville, 	 at 

Soap and Detergent Manufacturing Facility," March, 
1975, Director
 

PUBLICATIONS (see ottached list) 

HONORS AND PIROFEiOSIONAL SOCIETIES 

Welfare EnvironmentalU. 	S. Department of Health, Education and 
Health Graduate Traineeship 

Phi Laimbda Upsilon
 

Sigma Xi 

Amorlton Chemical Society 

American Society for Engincerjng Education 

E-ngineers - Cha:rman of the Lou.i,:;ville
Amricmn Institute of Chemical 

ATD/I,IF7 C .n';tteo,
Guidance Co.mittec; Chairman,Section, Career 

Food, Pharmiiccutcal s, and
N5: Lional Environmn a:l Divi sion and 
Dioengineeri ng Divi sion 



R. 1., "Gamma Irradiation of Dilute Aqueous Alkyl
Flelsclr'n, M,., Price, 

uenzene Sulfonate Sol.utions," Enviroracrntal SJcence and Technology, 

1, 573-977, July 1-967. 

"Unsteady State Diffusion plus Simultaneous
Fleischman, 1.., Hershey, D., 
of a Liquid Suspension,"
Reversible Reaction Within the Solid Phase 


AIChE Nationa]. Meeting, Nev Orleans, La., 1967
 

L.S., "Hydrogen
Stern, G., Fleischnan, M., and Marshall,Bishop, D. F., 

Catalytic Oxidation of Refractory Organics in MI-ricipal
Peroxide 

Proc. Des. and Dev., 7, 110-117,
Waste Waters," Ind. Eng. & Chem. 

Jan. 1968.
 

Fleischnan, 1.1., Hershey, D., "Estimation of the Rate Constants for the 
Ser. 66, 77
 

0xygen-}lemoglobin Reaction," Chem. Eng. Prog. Sym. 

(1970) 

of Uncombined"In Vitro easuremcntFleiscloiarn, I,., Herrshey, D., 

Oxygen Concentration in Intact Red Cells," 

p. 107-1.5 in "Blood
 

Oxygenation," D. ]ershey, ed.; Plenum Pres, (1970).
 

T., and Flelsa.man. M.
 
Pavoni, J. L., Tittleboumn, M. E., Spencer, I. 

(12)Water and Sewamge Works, 119 
"Ozone Disinfection of Viruses," 
59, 1972.
 

Wastcwatcran M., "Ozonation of Mcondary
Spencer, HI.T.; Flei;chm Ky.Eng. & SMd. Conf., Louisville,Sec. Env.Effluents," Proc. Ann. 

April 1972.
 

M., Pavni, J. L., "Environmcntal Science an;d Tcchln og(Iy
leisch',man, 613, 1973.

re-College Tcachcrs, " Engineering Education, p. " 
for 

Contributor to Fndel v'an & Prober, "A Series 
of pr'cblems on Indu.>triol 

,
r ' s " ',ter1972 
Water Processes for Usu by Cis.mical 


AIhE Symp. Ser. :29, Vol. 69, p. 465 (]7.>).
 

. , . S"cnccr, H. T. 
Cleaver, T. G., Flci.Vnnn, Pierce, ". and 

Sciences for Collon8
 
"S .u:1rInstitutle in Diorxwdic'd En,,inv;cri 


Eng. ;.Auc., Dec. 1973, pp. 18-1839.
Teachers," 

Iteractions of EngineerinugJ. L. "Croywing nFlei-smchii-', M., Pavoni, 
due. 5 (2), pp. 33-19, 1973. 

and Society," ,J.Env. 

Secondary
Nobel, C. et a].. "O.',onc ]isickctio1 of Indu;trial .an3 ct lmi 

Control Fed. 45 (12), pp. 2493-2,U/
olluti.olEff'ucnr," 3. aLer 
(Dec. 1973). 



ClzuInj:, I3., ;w rn,1i..,Vlel Eiller, C. E. "(U:ygen .hsu 'J'rWaWucr ltte 
in intacti Reld .i.d Ci]]n'' rOxy'" Tin: o& to T~isun 

iol. 8r 

PJ.cIle i Th'e..:, ].'7,.
 

i. Iichcr, Ed., Adv. iii Hxptl. .& ;lri.cs, Vol. 37B3, 

Flisa~l4.;in, L.., and B.. H1. 
C:rung, "Oxygen Absorption by Intact Red Blood 
Cel.s," Aniuul FAWI l.cVeiuig, Atln.tic City, II. 3., April 1974 
(lFed. roc. , Part I, i,:wch 1974 ). 

Chang, B. H., Fleisal.mn, M. "Oxygen Absorption by Intact led Blood
 
Cells. " AIChE 77th lHat:ional Leetiig, Pittvburgh, Pa., June 1974 
(subiitted to Canadian J. Chem. Eng. ) 

Fle'isac inan, i.., "lReur:e of Wastenwter Effluent as Cooling Tower aheup
\'ater" Conf. on Conl;pcte Waote Ro'use, .- y 1975, Chicago, Ill. 
(wLi be publishad in confrcnceo proceedings) 

lichards, D. L., Fleisch nm, M.* "Ozone Transfer to Aqucous Systems in a 
Static Mixer", 2nd Inter. Conf. on Ozone Technology, Montreal, May 
1975 

E ISE REPORTS 

"Gas Pipcline Rouaiiess Factor Inprovement," Esso 1ngi neering
 
November, 1969.
 

"Hcoverv o' aro.inc in TRuck LoadingVapors T/or.nnIN:-,
 
Esso Engi i~co]ting, Novc:bber, 1.969.
 

"Fiov Simrulajtion "Ludy of Resld Deasplalting in a Shd Rowz 
over "o Engs:i.ering, June, 1969.
 

"F.u:id Flow vrid ilot f'nsfeor i Polypropylerie Slurries,"
 
E,-.so E.ngi lcoilng. cbruary, 1969.
 

Suvoa]a. ]lndiologica] ]ealit.h pancrs for U. S. Public ikaIth
 
Service Training ,anuals covcring radiochen;istry and rndio­
active vaste trcea tment, 1961-1.963.
 




