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CHAPTER 1 OVERVIEW AND SUMMARY

INTRODUCTION

Egypt's scientific and technical manpower and institutional resources
are the most significant in the Arab world and for many years have been a
ma jor resource used not only locally but also by other countries in the
Middle East. For 30 years Egypt has witnessed impressive growth in these
scientific and technical resources; today over 6,000 university graduates are
engaged in research and development (R&D) in universities, rasearch
institutions, technical ministries, and autonomous technical organizations
and laboratories. Significant numbers of scientists, engineers, medical, and
agricultural specialists, as well as teachers and scientific support
personnel, also are employed outside Egypt in the Arabic-speaking world.
Many of these spend two to four years abroad and then return to Egypt, but
many are permanently lost to the scientific community, even when they return.

Traditionally, however, R&D activities in most Egyptian centers have an
academic orientation, with great emphasis upon publication in international
Journals. The Egyptian scientific community has been rather slow to involve
itself in economic and social development. It {s also true that industry and
the public sector have not taken full advantage of the scientific and
technological reosurces of the country in advancing socioeconomic development.,

Recognizing this dilemma, Egyptian leaders have committed themselves to
redirecting and integrating Egypt's formidable scientific resources more
fully into the development process. Within this context, the Egyptian
Academy of Scientific Research and Technology (ASRT) has been given a major
coordinating role for research and development activities in Egypt.

In the mid-1970g the ASRT and {ts affiliate, the National Research
Centre, initiated collaborative activities and discussions with U.S.
sclentific institutions, namely the U.S. National Science Foundation (NSF),
and the U.S. National Academy of Sciences/National Research Council
(NAS/NRC). Early in 1978, as one result of these activities, the government
of Egypt and the United States government through its Agency for
International Development (AID), entered into a joint cooperative science and
technology program. This activity, known as the "Applied Science and
Technology Research Program,” was funded for a five-year period to:

o Initiate broad institutional and attitudinal changes toward applied
R&D {n Egypt's scientific community

0 Give higher status and rewards to scientists and engineers engaged in
applied, practical, problem=-solving research {n Egypt

o Eatablish new linkages between research inatitutions and "end-user”
groups in industry and in agriculture

o Provide more up-to-date equipment and instrumentatfon facilities for
1pplied research

o Upgrade skills for repair and maintenance of sophisticated sclentific
equipment and instrumentation

o Strengthen R&D manngement in the ASRT and {its affiliated {notitutes.
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For administrative purposes, the Applied Science and Technology Research
Program in Egypt was divided into two parts: Phase I, from early 1978
through September 1981; and Phase II, from October 1981 through September
1983. This report covers those elements of the program through December 1981
that were the contractual responsibility of the National Academy of Sciences/
National Research Council and the Academy of Scientific Research and
Technology. It is a status report for the period of Phase I and subsequent
activities beginning Phase II.

The balance of this chapter highlights the activities of the Applied
Sclence and Technology Research Program to date and incudes an overall
financial summary (a more complete statistical presentation may be found in
Annex A). Chapter 2 provides detailed information on each “demonstration"
and R&D project. The program's training activities are discussed in
Chapter 3.

PROGRAM ELEMENTS (PHASE 1)
The overall program during Phase I comprised the following elements:
o Policy Planning and Management. This element was designed to
strengthen policy planning and management within the Academy of

Scientific Research and Technology through three main efforts, all of
which were the contractual responsibility of the NAS/NRC:

1. Formation of a Joint Egyptian-American Consultative Committee
(JCC) composed of high-level science and technology management
experts. Each country nominated five people for the JCC, which was
chaired by the Egyptian Academy president. The JCC was recognized as
an advisory group to the ASRT president and met eight times
(semiannually) during Phase I. (Annex B lists the Egyptian and U.S.
members of the JCC and provides 1 summary of each meeting.)

2. Support of training opportunities and activities for Egyptian
scientists and engineers of the ASRT and its principal associated
research institute, the National Research Centre (NRC/Cairo).

3. Assignment of a full-time senior R&D manager in Cairo from the
NAS/NRC to assist the ASRT and NRC/Cairo in all aspects of the
program. This representative was stationed in Cairo for 30 months.

o Technical Assistance for R&D. The NAS/NRC provided traintng,
advisory services, and consultants for the series of projects
designed to link Egyptian R&D institutions to end-users {n industry
anag agriculture.
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o Scilentific Equipment. As part of its contractual responsibility, the
National Science Foundation (NSF), provided scientific
ingstrumentation and equipment to the NRC/Cairo and other
participating Egyptian institutions. Strengthening maintenance and
repair capabilities was particularlv emphasized.

o Scientific Information. Because of the importance of scientific and
technical (S&T) information resources to R&D, a major program effort
was to gtrengthen both the fundamental design and trained manpower
resources of the Egyptian S&T information system. This effort also
was managed by the NSF.

o Planning for Phase II. All American and Egyptian participants in the
program were asked by AID to assist in planning for Phase II.

ACTIVITIES OF THE NATIONAL ACADEMY OF SCIENCES/NATIONAL RESEARCH COUNCIL

In addition to its responsibility for the policy planning and management
elements, the National Academy of Sciences was responsible for providing
technical cooperation (training opportunities and advisory services) for
three multidisciplinary and multi-institutional demonstration projects.

l. More and Better Food (a food production and nutrition
improvement activity at the village level)

2. Biogas Technology for Rural Areas (a technical,
economic, and social development project for energy
generation using human, animal, and plant wastes)

3. New Crops for Arid and Semi-Arid Zones (an activity
to improve agricultural productivity for
nonconventional crops in marginal lands).

The NAS/NRC also initiated four multidisciplinary "research and
development™ (R&D) projects, which are smaller in scope than the
demonstration projects and emphasize close cooperation between the research
teams and beneficiaries in industry and agriculture. The K&D projects for
Phase I were:

l. Evaluation of Egyptian Phosphate Ores for Wet Process
Phosphoric Acid and Phosphate Fertilizer Production (end users
were the phosphate fertilizer industry and Egyptian farmers)

2. Corrosion Causes and Control ‘end ugar was the oil refinery at
Suez)
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3. Improving the Processing of Wool Scouring and Wool Wax
Recovery (end users were an Egyptian textile processor and the
export market)

4., Development of Red Sea Fisheries (end users were the Egyptian
cousumers of fish and seafood products)

Two other R&D projects were begun in Phase II. These projects deal

0 Preparation of Selected Pharmaceutical Chemicals (started in
August 1981)

o Investigation and Evaluation of Egyptian Bentonites for Industrial
Applications (started in August 1981).

Chapter 2 of this report gives further information on each demonstration
and R&D project.

ACTIVITIES OF THE NATIONAL SCIENCE FOUNDATION (NSF)

The National Science Foundation (NSF) was responsible for providing
instrumentation and equipment to participating Egyptian institutions and
for enhancing their scientific ar-: technical inforuation systems.

Scientific Instruments and Equipment

Procurement. The NSF contracted with the Scientific Instruments
Centar, University of Wisconsin, to prepare detailed equipment and
instrumenrtation specifications for procurement under the program.
(Note: Approximately $4.5 million of the total $8.1 million {n AID
funds was designated for procurement.)

Training. The NSF contracted with both the Scient{fic Instruments
Center, University of Wisconsin, and the Biomedical Engineering and
instrumentation Branch, National Inst{tutes of Health, to provide
training {n scientific {nstrumentation maintenance and repalr to
Egyptian sclentisis and engineers. The goal was to establish
maintenance and repair centers in the Nat{onal Rescarch Centre and in
five Egyptian universities.

Sclence and Technology Information Systems

Decign. The NSF contracted with the Georg‘a lnustitute of Technology
to work with ASRT and the Egyptian National Informaticn and
Documentation Centre (NIDOC) to cotduct an anulysiw of che cgyptian
scientific and t:chnical {nformatfon network and recommend the design
for a modern, integrated {nformation system.

Training. The NSF contracted with the Cacholic Univeraity of Amarica
to provide short-term (three montha) technical truinting for Egyptian
information specialistn.



OVERALL FINANCIAL ASPECTS

In Phase I the Egyptian government made available 1,495,000 Egyptian
pounds (LE) and AID allocated $8.1 million plus 895,000 LE for the Applied
Science and Technology Research Program. During that period (1978-81), one
U.S. dollar was equivalent to 0.7 Egyptian pounds.

Table I Contractual Distribution of AID Funds

Dollars Pounds

1. Agency for International Development

(direct expenses for equipment purchases) 4,500,000 -
2. U.S. National Science Foundation

(information, equipment maintenance

and repair) 2,023,700 268,600
3. U.S. National Academy of Sciences/

National Research Council

(Joint Consultative Committee,

R&D/demonstration projects, and

R&D management) 1,200,000 307,400
4. Academy of Scientific Research and

Technology (local materials and

supplies; {ncentives) - 320,000
5. Other (precontract costs, evaluations,

atc.) 376,300 -

TOTAL: $8.1 million LE 895,000

Notes: (1) Dollar Equivalent $9.4 million
(2) AID rescrved the equipment funds for direct procurement, ueing a
purchasing contractor i{n New York as {ts agent and subcontracting the
task of preparing detafled equipment spacifications to the University
of Wi{sconsin's Scientific Inetruments Center.
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The NSF contracted with the Georgia Institute of Technology for the
design and planning aspects of the Science and Technical Information (STI)
project, the Catholic University of America for STI training, and the
University of Wisconsin and National Institutes of Health for training on
instrumentation maintenance and repair (M&R) and for establishing five M&R
centers in Egypt.

The NAS/NRC was responsible for the Joint Consultative Committee (Jce),
demonstration and R&D projects, and for R&D management activities. NAS/NRC
subcontracted with the Denver Research Institute (DRI) to organize and
conduct R&D management courses and seminars both in Denver (43 Egyptian
participants) and in Cairo (approximately 80 participants). Late in Phase I,
UsS. AID supplemented the $1.2 million NAS/NRC dollar contract with an
additional $166,000 from Phase II funds.
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CHAPTER 2 DEMONSTRATION, RESEARCH, AND DEVELOPMENT PROJECTS

This chapter summarizes the three demonstration and six R&D projects,
with a discussion of their origin, goals, and {ndividual components as
well as project status through Cecember 1981. Ma jor start-up or
implementation problems during the Phase I period (1978~8l) are also noted.

DEMONSTRATION PROJECT I: MORE AND BETTER FOOD
Background

The importance of agricultural productivity for Egypt is better
understood when viewed in the context of the country's demanding
demographic and geographic factors, and its limited natural resources.
For example:

0 Less than 4 percent of the total Egyptian land area lies in the
natural pathway of the Nile River, where abundant water for
irrigation i3 available.

o The population--now 43 million--is increasing at an annual
growth rate of 2.4 percent and is expected to exceed 75 million
by the year 2000.

o Even though the land-use factor is nearly 2 (that is, 6.3
million feddans cultivated so intensively that it approximates
11.2 million feddans in production), the same land area supplied
food products to only 20 million people {n the early 1950s.
Although additional improvements are possible, obviously there
are upper limits to agricultural productivity {n the Nile Valley
and Delta.

0 Per capita food supplies from domestic animal and plant sources
are falling far behind needs, thereby creating serious food
shortage problems. Currently, food deficits in the aggregate
are running 30 to 40 percent of annual consumption.

o Food subsidies have become the largest {tem in the Egyptian
national budget.

These factors require that every effort be made {n all sectors of the
economy to use sclence, technology, and the best management practices to
alleviate Egypt's food production, distribution, and {ndustrifalization
problems.

More and Better Food attempts to bring to bear talents, renourcas, and
experience f{rom modern science and technology on # well-defined area of
food-related problems for the Egyptian villages and tha Egyptian food
industry. The project {s a major effort of tha Academy of Scienti{fic
Resoarch and Technotogy (ASRT) through its Natlonal Research Centre
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(NRC/Cairo) to conduct a practical program of multi-disciplinary and multi-
institutional R&D for the benefit of end-users and for the country as a
whole. As part of the Applied Science and Technology Research Program, it
has benefitted from technical cooperation and inputs of material resources
provided by AID.

Within Egypt the participating groups in the project--in addition to
ASRT and NRC--are the governorates of Menoufia (Kafr El Khadra village),
Behera (Omar Makram village), the Ministry of Social Affairs, the Ministry
of Land Reclamation, the Ministry of Agriculture, the Nutrition Institute,
the Organization for Reconstruction and Development of Egyptian Villages,
E1-Nil Pharmaceutical Company, Al Badrachin 01l Company, and Misr Milk and
Food Company.

Project Activities

In order to achieve its goals of serving end-users in both agriculture
and industry, the project focuses on three major areas:

o Farm-related activities involving animal and agricultural studies
and extension work {n two demonstration villages to improve
productivity and the quality of food, and to supplement farm income
by introducing nontraditional, market-oriented products.

Subpro jects include animal nutrition (livestock), poultry raising,
crop production (corn, peanuts, soya, tomatoes, onions, etc.), soil
fert{lity, plant protection, beekeeping, raising of silkworms, and
village dairy production (yogurt and cheese).

o Nutrition-related activities designed to improve the diet of nursing
mothers, preschool and school children through supplemental feeding
and comprehensive education. Subprojects include medical assessment
of children and mothers {n a selected age category, determination of
nutrition deficiencies, assessment of the value of protein-rich
weaning foods for use in Egypt, testing of selected food
formulations {n the two villages, and nutriti{on education programs.

o Food technology-related activities that help food {ndustries lmprove
processing and thereby help to make Egyptian food products more
compatitive {n local and {nternational markets. Subprojects include
developing an {mproved refi{ning process for cottonseed oill for local
marketing, developing processes to use fmported dried skim milk in
manufacturing soft cheone, and {nvestigating ways to {mprove
palatability and shelf li{fe of the protein-rich weaning food known
as Supramineg.

For the activitiow rolating to farming and nutricior. base line data
ware collacted {n the two Jemonatration uites ., . the villagen of Kafr El
Khadra and Omar Makram. The data {ncluded social and economic analydes,
nutritional and health awsessmants, and {nfurmation on axiating
agricultural practicas and crop productivity,



Project Status, End of December 1981

Investigative teams reported the following positive results in the two
demonstration villages by the end of 1981:

(o]

Doubling maize yields per feddan through the use of hybrid seed and
irtroduction of improved fleld management practices during the 1981
growing season. In addition, the maize produced green fodder for
the farm animals in September--a time when fodder supplies are
scarce or nonexistent.

Increasing tomato production by a factor of four through the
expedient of wire support systems for the plants rather than
conventional method without support.

Increasing poultry production in the two demonstration villages by
providing better breeds of chicks, monitoring their growth, and
controlling poultry diseases. Returns on capital invested in this
effort were as high as 65 percent.

Improving honey yields and methods of beekeeping, by replacing the
traditional mud cells with modern wocden cells for housing, and by
lmproving sanitation of bevkeeping operations. Yields were
increased by a factor of 5 to 10.

Demonstrating better livestock-raising practices and praviding
veterinary services to reduce financial losses due to early
mortality.

Implementing a nutrition intervention program to combat malnutrition
and dietary {ron deficiencies in infants as a means of reducing
early infant mortality and accelerating linear growth of children.
While the program is successfully in place, it s too early to
determine its impact on the longer term health of children.

The program's food technology-related activities led to the development
of a modified process for cottonseed oil refining suitable for the Al
Badrachin factory. The modified process produces a better product,
increases ylelds with lower use of refinery materials, and requires no
ma jor modificat{on of, or additions to, capital equipment.

Similarly, the cheese subproject--in which soft cheese {s made from
dried skim milk--revealed new techniques suitable either for large-scale or
small-scale fuctories that produce cheese for the Egyptian market. Cheese
produced in this way was consistent (n yleld, composition, and qualicty, and
was produced at lower couts than for tradit{onal cheesemaking methods.
Furthermore, the process produces a whey by-product that is recoverabls and
suitable for sale as an ani{mal feed, thereby I(ncreasing net returns to the
chease {ndustry while simultaneously decreasing the volume of waste
anterials that conatitute a pollutfon problem.
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Major Problems and their Resolution

One difficulty of large multi-institutional and multidisciplinary
programs that has been rather successfully avoided {s the isolation and
lack of {nformation sharing among the various subpro ject investigators.

At the beginning of the More and Better Food project, a steering committee
was established to have a strong management role. This committee meets
regularly, i{s broadly representative of the participating organizations
and villages, and has strong leadership. The committee chairman has
sought and obtained participation and approvals from the governors of
Menoufia and Behera for the conduct of demonstration projects in Kafr El
Khadra and Omar Makram vi{llages.

Good interaction between practical farmer-villagers and the more
theoretical scientist-problem solvers i{s difficult to obtain.
Fortunately, NRC/Cairo scientists have viewed their role {n the village as
one of participation {n problems suggested by the villagers “hemselves,
and the first tasks undertaken were those of the local people. Gradually,
however,as the scientists gained the confidence of the villagers and
increased thefir credibility, the scientists themselves could and did make
suggetions that would not have been acceptable {if they had been made
earlier in the project. Data coilection and i{nformation gathering were
undertaken only after the village leaders had participated in project
planning and understood the purpose of the task. In the health area, all
measures were taken to ensure confidentialfty and the full i{nvolvement of
trusted local health care professionals in the village clinics.

As in the other demonstration and R&D projects, problems arose in
Phase T relating tc equipaent procurement, availability of transport to
the villages, and timely provision of local materials and supplies.
Although all of these problems have not been fully resolved, the arrival
of a special vehicle for the More and Better Food project, the
{nstallation of major new analytical laboratory equipment at the
NRC/Cairo, and a plun to regulate procedures for gecuring local materials
using project funds will be fully functioning early {n 1982.

DEMONSTRATION PROJECT Il: NEW CROPS FOR ARID AND SEMI-ARID ZONES
Background

Egypt In 1982 muat sustain a populatfon of over than 43 mi{llion on a
total productive land area of 6.3 millfon feddans (1 feddan =
1,038 acre). Although fntensive land cult{vation and crop rotation
methods expand the erfrective productive ares co 11.2 mf{llton faddans,
Egypt's continuing populatfon growth crantaes an aver={ncraaning food
deficit., With an annual groweh rate of 2.4 percant, the total population
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could exceed 75 million by the year 2000. Under these circumstances it is
clear that there is great urgency both to extend land areas under
cultivation and to improve productivity of already intensively croppeid
areas.

Although new lands tend to be far less productive and mure subject to
crop failures thuan those already under cultivation, methods must be found
to lower risks by using scientifi{c agriculture and sound management of the
climatic regions under stress. In many arid and semi-arid reglons of the
world, agricultural innovations have bean emploved with very positive
benefit-to~cost returns on investment. Thus, the New Crops for Arid and
Semi-Arid Lands project was developed by the ASRT for {nclusion in the
Applied Science and Technology Research Program. The goals of this
project, which {s broader {n scope than the other demonstration projects,
are to:

0 Find practical means to exploit new lands for the supply of food or
cash crops

0 Demonstrate new technologies for the production of nonconventional
crops In arid and semi-ari{d lands

0 Acquire new skills {n both technical and managerial areas of
agriculture

0 Provide knowledge, skills, and experfence for establishing
gettlements {n new and necessarily ar{d environments.

The project componenty may be classified as short-term (less than 5
years), medium-term (5 years), and longer=-term (10 years) objectives. The
ghort-term and some medi{um-term object{ves can be achieved during Phase I1
of the Applied Science and Technology Research Program, However,
completion of the longer-term objectives can only be realized during an
{nstitutionalization phase after 1983 when foreign assistance {n {ts
present form {3 no longer available under this nrogram.

Short=-term Objectives

0 Study the microclimatic and agronomic requirements of native plant
gpecies that dare not commonly grown in Egypt {n order tc ascertain
whether those species would have a high probabtlity for successful
economic exploftation in new lands.

o Train a cadre of Egyptian agricultural and related sclentists {(n
the spectal techniques required for succesnful aanagement of
anvironments under strunz.

o Adapt foref{gn exporfeuce .o Egyptian condtttons, uning new plant
and animal specius, tochniquen, and nmethods,

o Establish one or moru small rescarch statfons to continuy and
extand applied work on the nesly (rtroduced agricultural apactes.
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Medium~term Objectives

0

Make the introduction of new plant species in Egypt an accepted,
standard procedure by helping farmers develop good production
methods (irrigation, fertill'zation, field management, and
harvesting), combat crop pests and diseases, and constantly
optimize yields.

Assist industrial end-users in using new agricultural products to
ensure good markets for the producer.

Long-term Objectives

0

(o]

Conduct both basic and applied research to improve genetic stocks,
develop adaptations suited to Egyptian conditions, and extend
their economic potential by further adaptation to regions of
higher stress.

Join international efforts to use arid lands and saline water
agricultural techniques, and develop nonconventional native plant
species to extend Egypt's agricultural productivity and improve
its food security.

To implement the project, the ASRT established a multi-institutional,
multidisciplinary team drawn from Al-Azhar University, Ain Shams
University, and the National Research Centre. The responsibilities of
the groups are as follows:

0

Al Azhar University is responsible for the propagation and field

studies of jojoba and guayule. Jojoba is a desert plant yielding
high quantities of an oil that has excellent properties for
industrial and other nonfood uses; guayule is a bush plant
containing latex identical in chemical composition to natural
rubber {rom Easc Ind.an and Malaysian tree plantations. (Dr. M. El
Barkouki, Faculty of Agriculture, is the team leader, and
principal investigator.)

Ain Shams University is responsible fo: introducing to the program

nonconventional legumes such as winged bean, cowpea, buffalo
gourd, guar, and other species. (Dr. Adel El Beltagi, Faculty of
Agriculture, is the team leader and principal investigator.)
National Research Centre collaborates with the group at Ain Shams

on nonconventional legumes and assists all project researchers on
aspects of plant protection. (Prof. Dr. H. S. Abdel Rahman Salama,
from the Division of Agricultural and Biological Research, is the
team leader and principal investigator.)

droject Status, End of December 1981

The investigative team continued to work on project definition and
design during Phase I of the program, even after the JCC approved the
broad outlines of the demonstration project. Although actual
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lmplementation commenced in mid-1980, each of the three principal groups
began its activities under constraints of long lead times for arrival of
equipment and lack of funds for local materials and supplies.

Al Azhar University began propagation of jojoba but did not receive a
supply of guayule seeds until very early in 1982. A plant nursery was
established for jojoba seedlings in the Depurtment of Horticulture,
Faculty of Agriculture. Salinity tolerance studies are under way, and
work on jojoba experimental plots has been initiated in different soil
types at a site near Alexandria (Maryout, where they work with the Ain
Shams team) and at a Bahareya Oasis site.

Ain Shams University established a field site at Maryout where they
are conducting experimental activities on salt tolerance of
nonconventional legumes.

The National Research Centre has begun work to characterize plant
diseages and insect pests that affect nonconventional legumes, especially
buffalo gourd, pigeon pea, cowpeas, and guar. Similar work has started
on the oil-producing jojoba plant varieties. In a separate efforc, the
NRC/Cairo team is undertaking the chemical identification of products
from the euphorbia species (an interesting plant hydrocarbon species).

Ma jor Problems and their Resolution

The arid lands project was implemented later than the other two
demonstration projects, in part because of JCC requirements concerning
the workplan.

The multi-institutional character of the project was different from
that of More and Better Food and of Biogas Technology. The latter two
demonstration projects were organized within the National Research Centre
which was the “"responsible” or implementing agency, whereas the New Crops
project required a consortium-type management committee among the three
participaring institutions, who found {t difficult to coordinate their
efforts 2nd plan activities together.

Because the work requires field sites remote from the three Cairo
cooperating institutions, efficient transport and avallability of local
funds to develop those sites is essential. Local resources for field
gites were not available during the 1980-81 period.

As in other projects of the overall Applied Science and Technology
Research Program, equipment procurement procedures required long lead
Clmes, but deiiveries began Ln late 1981 and early 1982. The
streamlining of procurement procedures in Phase LI {is expected to
alleviate -- but not entirely solve -- time requirements for equipment
definition, specification, order, and delivery.
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DEMONSTRATION PROJECT III: THE DEVELOPMENT AND APPLICATION OF BIOGAS
TECHNOLOGY IN RURAL AREAS OF EGYPT

Background

Food supply, energy availability, and pollution abatement are among
the most important problems faced by this and future generations in
Egypt. Attention to these priorities figures prominently in the programs
of the National Research Centre (NRC/Cairo) as it endeavors to serve the
Egyptian people in both rural and urban sectors. The Development and
Application of Biogas Technology in Rural Areas of Egypt fits well into
that framework of applied scientific and technological problem-solving.
The project explores ways to use vegetable, animal, and human wastes to
produce energy (the "Liogas" generator) and natural fertilizers under
environmentally safe conditions.

Efforts to develop rural (one-family) and village-scale biogas
generators in different countries of the world exhibit varying degrees of
success. Chinese and Indian programs, both of which have been studied in
detail by the Egyptian group, have extensive and very practical operating
experience in areas such as digester design, operation, maintenance,
and--most importantly-—in techniques to win user participation and
acceptance. But success in any one program is not easily translated into
comparable success in another program. The technology must be field-
tested and made compatible with existing local ‘socio-economic conditions.
Thus, the biogas technology project at the NRC has been specifically
designed to explore and test the variables that determine Success, which
i3 defined in terms of rural acceptance, voluntary use, and economic
viability rather than mere technical feasibilicy,

Succinctly stated, the project's goal is to show that applying biogas
technology at the village level can be technically, socially, and
economically feasible. In addition to generating the gas {tself, major
considerations include applying the technology to improving the village
environment, producing useable fertilizer, enhancing waste treatment, and
improving public health and sanitation.

The NRC/Cairo program's major activities are as follows:

l. Fact finding. Gathering of data and evaluation of experiences to
provide a basic picture of the technology involved, the factors in
Egyptian village customs and daily life that affect the acceptance
of biogas systems, and the factors relevant to project
implementation.

2. Support Services. Interdisciplinary efforts in preparing village
(field) tasting, providing services nceded for the work, and
analyzing the results. These efforts include laboratory and
bench~scale research, angineering dosign and development,
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fundamental microbiological work, fertilizer testing and
evaluation, and sociological and feasibility studies.

3. Village demonstration. Demonstration of the practicality,
usefulness, and cost effectiveness to the village users is the
most important element in this project. Two villages were
selected to test the technical and economic feasibility and
village acceptance of biogas energy systems in rural application.

Project Status, end of December 1981
Fact Finding

The project team conducted a review of the literature and relevant
experience gained by other groups engaged in biogas technology at the
village level. A fact-finding trip to China, Thailand, and India gave
particular impetus to the Egyptian project Frecause of the opportunity to
observe various biogas digester designs, their operating characteristics,
and ways {n which on-the-scene problems were solved. Especially
important were the discussions on social acceptability and village-level
training for maintenance and normal operation of various systems.

Team members also participated {n {nternational technical meetings in
India and the United States {n order to interact with a wide cross
section of people, many from developing countries, on local approaches to
biogas system design and rural applications.

Support Services

1. Village selection. Preliminary surveys were conducted {n four
villages, using such criteria as interest of villagers {n a biogas
technology experiment; representation of both trad{tional and
nev-planned village models; avaflahility of data from governmant
and other sources on viliage services, population, family
stati{stics, and anergy use; and relative proximity to thae
NRC/Cafro. Two vi{llages =-- Al Manawat (very near Cafiro and
undergoing a transitfon from rural to rural-urban status) and Omar
Makram (160 km from Catiro and a new village on the western fringe
of the Delta) -~ ware selected as sites for teuting bloges systems.

2. Laboratory and bench-scale research. Thia comprisvs all of the
digestibtlity research aimed mainly at achlieving Kreatast
efficlency and highest pathogan destruction rates. The biogas
toam {nvestigated mixtures of cow dung, sevage, and agricultural
wastos (weeds, water ayscinth, and waizu/cotton atalka).
Following theafr lnvest{gat{on, they decided to focus on such
operational characteristics an sollds concentration (n digester
loading, temperature effacta on Ras volumen and on ganerat{on
ratos, time-length of digewtion proceas undar various conditions,
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and destruction of bacteria under operating conditions. The
presence of pesticides in agricultural wastes was found to have a
marked effect on the volume of gas produced.

3. Engineering and development work. This comprises all work for
developing simple, reliable and inexpensive village-type biogas
plants and appropriate gas-use devices. Three prototype digester
units were designed, built, and operated at the NRC/Cairo by the
engineering group. The group considered the entire range of
congtruction, digester start-up, maintenance, and long-term
operational parameters in order to arrive at a design that could
be transferred to a village and would perform reliably. The same
8roup evaluated prototype gas-use devices and designed, for local
fabrication {n Egypt, a test burner with replaceable parts for
final testing in villages.

4, Fertilizer development work. This aspect includes all work
relating to the assessment of digested products, such as
fertilizer and soil conditioners, and necessarily must cover
laboratory, greenhouse, and field testing. Based upon the work to
date, digested materials show good fertilizer value (particularly
with respect to available nitrogen and phosphorus) as well as
favorable microbial population.

5. Fundamental microbial work. This work has concentrated in two
areas: (a) suppression of hydrogen-sulfide formation during
digestion, because that material adversely affects gas formation,
and (b) conditions for the destruction of harmful microbial agents
{n the digestion process.

Village Denmonstrations

Implementation of the village demonstration project began at
Al-Manawat {n March 1981. Two family-s{ze digusters — each about 10
cubic metars {n volume -- were buflt. One, a modified Indian type, was
attached to a local farmer's housa; the other, a Chinese model, was
{nstalled {n the village collective unit. Both units have operated
satisfactorily s{nce May 198l. Operational uxperiance on the local
tarmer's digester showed that gas use was much lens, particularly {n
sumper, than vas originally oestimated. This has the advantage of
langthening the retention poriod of the charge and gives the
inveatigation team 4 new opportunity to optimfize cost/banelfits {n future
digester dealyna.

Durtng the coming months ¢ Phase 11, the NRC/Cafro Aroup working
with Omar Makram villagers will begin the srogran there. continue the
socioecononic and tachinical evaluatfona tn hoth villages, reviev the
pousibility of adding other tast sitaes, and {naugurate 4 cantral hiogas
saervices laboratory within the NRC/Catro.
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Ma jor Problems and their Resolution

No major technical problems have arisen that adversely affected the
work or seriously delayed the schedule as projected in 1979. The
interdisciplinary team has worked well together, and various opportunities
for observation/study trips abroad nave proved very beneficial to the
project, not only from the technical and data-gathering aspects but in
reinforcing working relationships and team rapport.

Mention should also be made of the good working interaction between the
Egyptian team and the U.S. advisory panel. The U.S. panel consists of two
engineers with gpecific R&D experience in biogas systems and a rural
sociologist with field experience in technology transfer methodologies.

Procurement of equipment for the central biogas services laboratory has
been a time-consuming process, and the lack of that equipment has held back
the work at several critical Junctures. As of December 1981, approximately
63 percent of the equipment had been shipped to NRC/Cairo. New procedures
are expected to reduce the steps in the procurement- apprnval chain in
Phase 11.

The bfogas project necessarily requires locally purchased materials and
supplies to construct prototype generators at the NRC/Cairo site and test
generators in Al-Manawat village. Secveral times when these funds were
delayed, alternative arrangements--including personal loans by the
researchers themselves--had to be made. Sim{larly, the transition from
Phase I to Phase II has been hampered by a lack of funding for materials,
supplies, and salary incentives. Although the problems are on their way to
resolution, the lost time has lengthened the total time needed to achieve
project goals.

R&D PROJECT 1: EVALUATION OF EGYPTIAN PHOSPHATE NRES FOR
WET PROCESS PHOSPHORIC ACID AND PHOSPHATE FERTILIZER PRODUCTION

Background

Egypt, like many other countriaes, faces the monumental task of
{ncreasing {ta domewtic agricultural production {n order to close the gap
in food {mportu. Currently, food {mportm are asating 40 percent of the
needs of Eqypt's %) million people (based on 1981 figures). In light of a
projectad population growth to 75 million by the year 2000, the need to
bring new, oftan marginal lands tnto production 4and to {ntansify already
productive apricultural arcas (s readily apprectated. Thus, a groving
aarket for locally produced phuaphate fertilizers {s one of the newdw to be
“atinfiod. In addition, there are demands for phoaphoric actd for Egyptian
{ndustry and for other phosphate compounds tn {ron and steel production,
pharmaceuticals, and pesticides,
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Although the vast majority of the phosphate-rich ores have been
consumed, Egypt has ample reserves of lower content, economically
recoverable phosphates in the Eastern Desert, Nile Valley, and the Western
Desert.

The Ore Beneficiation and Chemical Processing Laboratory, Central
Metallurgical Research and Development Institute, which i3 affiliated with
the National kesearch Centre, initiated an R&D project in 1978 to evaluate
Egyptian phosphate ores for wet processing of phosphoric acid and
phosphate fertilizers. The work involves technical and economic studies
which must be completed before the feasibility of economic use of any type
of ore can be assessed.

The project's goals are as follows:

1. To evaluate--in the NRC/Cairo laboratories--the technological
problems {n beneficiation of a variety of phosphate ores from the
Nile Valley and Eastern and Western Deserts.

2. To complete pflot-plant design studies of the beneficiation of
these ores, based upon NRC/Cairo lab results.

3. To complete laboratory and bench-scale technical and economic

studi{es of the chemical processing of beneficiated ores to
produce end-products suitable for fertilizers and for industrial

applications.

Project Status, End of December 1981
NRC/Cairo Laboratory Beneficiation Tests

Laboratory beneficiatfon tasts were completed i{n NRC/Cairo
laborator{es on phosphate ores from Abou Tartour (Western Desaret),
Al-Sobetla (Nilc Valley), and Al-Hamrawein (Eastern Desert). The
{nvestigativae team expended considerable afforts to beneficiate Abou
Tartour vres both by vet and dry banefictation methods; however, they
found wet beneff{ciation clearly the superior roure and the most econoaical
2ethod. Table 2 presents a summary of the l4boratory results.



TABLE 2 Beneficiation of Egyptian Phosphate Ores

Beginning P05 Average Ending P)0g
Ore Type Concentration Sample Size Concentration Remarks

(A) Results of Laboratory-Scale Testing:

Abou Tartour 25.6% =1 to 0.03mm 32.8% Attritioning and
flotation

El Sebela 24,5% ~0.5 to 0.038 onm 32.0% Attric{oning and
calcination

(B8) Results of P{lot-Plant Testing:

Abou Tartour 25.6% 12 + 0.)7 om 31.5% Flow sheat same
as that of
laboratory

Convarsfon to Fert{lizers

Investigators completed batch-scale laboratory conversion of
baneficiated phosphate materials to end=products suitable aw fertil{zer
oaterials, with good results. Investigators were able to dezondtrate the
tecanical feanibillity of converting the bouef{ciated materials inta
concentrated superphosphate (C5P) and mono ammonium phosphate (MAP) for
fortilizar use,

Devalopment of the Wet=Procesatng Uit

A laboratury-scale, wet chealcal processing unit has been evaluated
and found tu be highly aultable for the NRC/Catro's Ore Meneficiation and
Chemtual Processtag laburatory., This unlt can convert phosphate ures o
phodphate end=producta auftahle far wma}l=dcale tedting of thode products,
following 4 deslyn of the international Fertilizer bevelupament Center
(IFDC) {n Muscle 3hoals, Alsbama, Iwo Payptian sciantlsts were dant Lo
the 1FDC to learn how 1o uparate the unit 4nd (a Jaalgn a s0dified ynit
£or tho XKL/ Caito laburatury. HBecduae tie 2udified unit 1a cuyston
designed, procuremant haa tamen lunger (han {nltially anticipatad,
Individual elemants for the overall actdulation untt are an arder dand are
nov balny fabricated ur assenablod fur delivery by July 1942,



=20~

It will take six months to assemble and test the operation, and to
train an NRC/Cairo operating team. Thereafter the unit will provide data
that can be extrapolated to pilot-plant scale wet chemical processing.

Industry Involvement

A most important aspect of the project has been the cooperation
between NRC/Cafro and Egyptian industry, represented by Kafr El Zayat
Fertilizer Company and Misr Phosphate Company (El Hammrawein Project),
both in the public sector. Two contracts were successively digned between
NRC/Cafro and Misr Phosphate Company 4s a result of visits by and
df{scussions with the project group, the U.S5. panel, and the {ndustry staff.

Training

Another valuable element of the phosphate project has been the
training opportunities provided at the Internatfonal Fertilizer
Development Center dand the laboratories of the Tennessee Valley Authority
(TVA). Several Egyptians on the phodphate project team rece{ved training
for:

o phosphate ore characterf{zation
o laboratory and pilot=-plunt scale ore beneficfation
0 laboratory and ptlot~plant wet chemfcal conversion of

benef{clated 2atertals to phosphate end products suitable for
fert{lizer uae
0 granulation of fertillzor saterials,

Plans are under vay Juring Phase ! tu exanine the technical~economic
feanibility for aarketing of phoaphate =aterials.

Ueb, Conaulrant Tean

A cunsultant teas frua the United 3tates 2ade 1wo visits Lo Edypt to
provide tochnlcal advlaufy aefvicea an benefictation, chenjcal
converalon/prucesalng ore charactefrization, pilut=plant Jeaign 4ad
operation, tralatng, and technjcal economlc atuydles, The fean aenbars
vare Janes K, lenhr, Senlor Sclentiet, National Fertilizer Davelopaaent
Center, Tennesace Yalley Authority, Muscle Ghoale, Alabama, U.5.A4,; amd
Oven N. Livisgatan, Diractor, Fertilizar Tachnolugy Divialun,
lateriational Fertilizer Lovelopaent Joatef, Wyacle Shuale, Alabama, U,3.A.

The teat vislted Fgypt fur vie week 31 1919 and fur LU Jayas in 194},
Dr. James ©, lawver, technlcal aanager for [atefnatlons] Minerals and
Chemical durporation (M0, Bartow, Florida, 'olhed the tesm fof (he 1979
Vielt, and Prof. Duuglaa Feyefsleuay {fom the Uikvetally ol Caijfufnla a4t
Berbeley vialted the Pfulect tead fof uiie week 18 1979, Bath ARcricans,
Whi 4fe apeclalialas 1 ufe LeieficdatiuA, 3lhafed thelf cslchs)ye
i1adustrlal cajperichica tu hefj afjedl Lhalr Ferptian culleaguaa ta varld
phoaphate foftlllder productiug 364 Aarfreling,



Ma jor Problems and their Resolution
The ore from Abou Tartour presented the following technical problems:

1. Lower P70g content and higher content of gangue minerals,
mainly iron, aluminum, and magnesium.

2. Extremely fine dissemination of pyrite with the phosphatic bone
canals.,

3. Different forms of magnetic dolomite which are partly included
in the phosphatic matrix.

4, High content of organic carbon.

The Abou Tarrour ore does not satisfy the requirements for wet-process
phosphoric acid and phosphate fertilizer production. Its high carbonate
content causes foaming problems during acidulation. The fine pyrite
stabili{zes the foam and causes f{ltration problems; the high magnesium
content of the ore affects the viscosity of the acid and determines {tas
concentration.

The greatest {nconvenience to the project has been the long time
period required to specify, procure, and ship the wet-process acid untt.
In part, this {3 due to the fact that it i{s 4 specially designed facilicy
made up of cquipment procured from several sources.

There will be no central recetver {n the United States vhere the
elemants ol the wet-procesn unit can be assembled and tedted prior to
shipaent to Egypt. Although not abdulutely necesnary, proof testing of
the dpecial Jealgn prior to assenbly in Egypt would have bhesn destrable.

RoD PRUJECT 11: CURROSIUN CAUSES AND CONTROL
Background

Coffuefon fa an cvel=progent thonuaenon, and {4 noraally Jestructive
of aan-made satertals. The U.S5, Nattunal Buresy of Standards (n 1976
98li2ated that U percent of 4,3, steel production goeas dlrectly for
replacenent of ateel destfoyed by corfudilon. Some esl faaten af annual
corruajon custa 1n $aduatfialized countries have heen as Nigh as ) =~ A
AOrcent of the growa Aational product fur those countries. Siailar amnd
even hilglor cdtim4tos hiave beon Huted 1A Jeveloplog cuyntries, Ia Eaypt
the Centraj Metallurgical Rescarch and Dcv:lupaen( Instityte of the
Rattona] Hesaarch Centre==tugether with {he Mindatry of ladustry-~eipects
to publiah a repart late 14 198, Jotatling currosion costs in Fgypt and
Babkltg fecvaendallofe 10t fedul iy Lhuoe cuola. shua, Jrua cupiriral
44t 42 vell 4o froa dtudles of 4clual ecunonic vastls of Cafradivh, Jafe
Bust coiclude that KAD to alleviate the effects uf carfoatan and tu
URJETStand the Bdele phoenoaenun afe anply Justified,
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Recognizing the need to reduce corrosion costs in Egyptian industry,
the NRC/Cairo's Laboratory of Electrochemistry and Corrosion in 1979
proposed a speclal program within the framework of the Applied Science and
Technology Research Program. The program has two major goals:

o]

To develop corrosion inhibitors using primarily domestic raw
materials, with a focus on problems {n the Egyptian petroleunm
{ndustry, and

To establi{sh a modern, well-equipped corrosion laboratory in the
NRC/Cairo that {s capable of dealing with practical problems and
providing technical services to industries.

In order to achieve these two major goals, the following program
elementa were developed:

Applied Corrosion Activities (Development of Corrosion Inhi{bitors)

[+

A working relatf{onship was established wich the Suez Ofl
Refining Company (Egyptian public sector) to fdentify critical
corrosion sites in the Suez refinery, monitor the situation,
analyze the data {n light of known corrosion mechanisus, and
prepare and test corrosfon inhibitors,

Training of refinery personnel on corrosfon monitoring and
control was undertaken {n order te begin edtablishing links
between NRC/Cairo and the Suerz refinery.

Strengthening NRC/Cafro's Resource Base to Solve Applied
Corrosfon Probleans

Observation/dtudy and training upportunities vore provided in
the Unfted Statew to enable participants to Interact wicth R&D
departments {n tvo large petroleus rofinerias, partici{pate in
technical mectings of the U.5, National Adsoctation of Corroaion
Endinoera, visit univeralty and other corrosfon research groups,
and obtatn trafning on 4peciffc, highly dophidticated corrosion
monitoring equipaent,

Major ltemd of nov equipacent wvare {dentified and provided to the
NRC/Catro laboratury. Thia fncluded the X=ray photoelectran
Spectrodcopy and scanning duger sfcroscope (ESCA/SAM) unft for
Beasuring aurfdce curruslion effectls,

Fundaaental studias on galvanie and pltutiong corrvaion vere
conducted to {ncreade understdanding of corrowfon reaction
Rechanlans and ') deulgn praventive acadures in factocies and
labaraturies.



Project Status, End of December 1981
Applied Corrosion Activities

The National Research Centre's close working relat{onship with the
Suez 011 Refining Company provided them access to plant inspection and
maintenance records, thus enabling NRC/Cairo staff to locate the refinery
sites where corrosion attack occurs. Corrosion-prone sites were
inspected, characterized, and related to the main cause of failure.
Recommendations for every case were given to the company both in the form
of an immedi{ate, quick remedy and a long-term monitoring scheme involving
desalting (of crude), periodic analysis, careful pH recording, and
inhibitor injection.

Ten aqueous extracts of plant origin were prepared and tested in the
laboratory as tnhibitors for the corrosion of steel, zinc, aluminum, and
copper {n solutions of different concentrations; composition {nhibition
efficiencies as high as 85 percent were recorded. These rorrosion
{nhibition materfals tested {n an electric pover station during metal
cleaning and descaling processes.

In addition to the above {nhibitors, some amine derivatives of
linseed oil and oleic actd were prepdared and evaluated in the laboratory
and proved their {nhibiting efficiencies in corrosion of steel both {n the
l1quid and gas phases. Larger quantities of the more efficlent
formulations are now baing prepared for evaluation in the refinary.

Strengthening the NRC Resource Base for Corrosion Studies

A major purchase of equipment for determining surface phenomena {n
solids was acquired by the NRC/Cairo Laboratory of Electrochemistry and
Corrosion through the program. The unit, an X-ray photoelectron
spectroscopy and scanning auger microscope (ESCA/SAM) {netrument, {a
valued {n excess of U.$,$400,000 and {8 the only one of {ts kind {n the
Middle Eawt outaide Saud! Arabla. It will enable the laboratory to makae
precise surface chemical and physical measurements of corrosion, to
fac{li{tate {ntroducti{on of foraign fons from {mpurities, and monitor the
effect of {nhibitors on surface phenomena. Moreover, this plece of
equipaent (s avallable to awstet other research laboratories and
{ndustries {n Egypt concarned with solids of specified aurfaces,

Tra{ning {n the une of the ESCA/SAM unit wvas darranged for two
NRC/Cairy sclentfetsw. Additional training opportunities will he {necluded
{n Phase I1, bacause the analya{s and interprecation of datz froam the
instrumant require 4 wide varfecy of exporiencaen undar Wighly tuchnical
conditions,
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fundamental studies were completed of galvanic corrosion inhibition
in aluminum coupled to stainless steel or copper. Irregpective of
Industry, almost every manufacturing plant uses different metals in close
contact with one another. Dissimilar metals, when in contact with one
another in a conducting medium, exhibit galvanic corrosion. The
aluminum-stainless steel and aluminum-copper couples selected for thesge
tegty were chosen because of their simplicity and because these
combinations are common in industry.

Similarly, fundamental studies of pitting corrosion were completed
for conditions of cold working of carbon steel. Combating pitting
corrosion of 18/8 stainless steels through the use of various additives
showed that some aliphatic mono-, di~, and triamines were the more
efficient {nhibitors.

Ma jor Problems and their Resolution

Ti:chnical problems of maintaining the ESCA/SAM {nstrument in relfiable
working conditf{on are foraidable. Although special precautions have been
made in outfitting the laboratory to ensure the proper environment, such
factors as temperature, hum{dity, and dust can affect overall operations
and sensftivity to measurement. In addition, normal mafntenance
procedures must be done by technfclans with special training. A supply of
Spare parts 1§ maintained, and a contract with the manufacturer for
periodic maf{ntenance has been signed.

Interpretation ~f data from the ESCA/SAM unit {8 also a4 dpecialized
skill. Although two NRC/Cairo staffmemburs have hai {ntroductory training
on the {natrument, further assintance {n the form of a visiting consultant
for approximately two weeks {s planned late {n 1982.

Corrosion monitoring {n the refinary {a delayed bacause of long
procurement laad times for certain key {tems of equipment and becausy of
maintenance achaduling at the refinery {tuelf, A particular cause of
corromfon, the desalter unit, needs to be taken off-l{ne and mod{f{ed, but
this action {a one that munagement at the refinery audt arrange so that
ovarall down-time {n operations (s minimized.

R&D PROJECT 111: IMPROVING THE PROCESSING OF WOOL
SCOURING AND W0OOL WAX RECOVERY

Backyround

Egypt fmports about 8,000 metric tons of raw wool annually for
domastic cunnusption and axport, all of which {a procesnsed at tha Miar
Baida Dyars Company (a public-sector enterprian). Swo products reault
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from wool scouring: (a) wool tops, the thick, untwisted wool fibers that
are used to make worsted yarns and textiles, and (b) crude wool wax, a
mixture of natural waxlike materials which, when further prucessed, have
applications in pharmaceuticals and cosmetics.

The wool acouring and wool wax rtecovery R&D project {3 designed to
link the National Research Centre's Textiles Research Laboratory with the
management of the Misr Beida Dyers Company in a Joint problem-solving
activity with the following goals:

0 Improve the economic efficiency of wool scouring

o Improve the quality of the wool tops

] Recover high-quality wool wax by-products for local and export
markets

o Reduce consumption of heat, water, and chemicals in the scouring
and de-waxing process

o Reduce amount of waste that (s discharged to the environment.

The project elements that have been included {n the Applied Science
and Technology Research Program since the beginning of Phase 1 (early
1979) are as follows:

1. Analysls of the operat{onal wool scouring, wool tops, and wool wax
fecovery steps at the Misr Betlda Dyers plant near Alexandria.

2. Survey of the litarature and, wherever possible, on-site appraisal of
wool=-dcourlng techniques used {n the {ndusdtry rroughout the world.

l. Research and developoent ac the Natfonal Research Centre and at the
plant as 4 basis for recomnending changes {n the present process, or
for replacemanr hy nauar, =nre eraneslicslly efficiont processes for
vool scouring and wool wax racovery.

4, Studfas {n Egypt and abroad to adsosns present 4nd potential aarkets
for by-products of the wool acouring procesa,

3 Research and developaent on appropriate processes for Misr Bolda
Dyars to becoms a4 producer of lanoli{n and a range of other
dorivatives from by-products of the vool=acouring proceass.

6. Raduction of offluants frem the proceas of wool dcouring and wool wvax
racovery as a dtep in pollutfon contrul,

Project Statuas, End of December |94}
Analysia of the wool=scouring prucess 4t the Misr Belda Dyars plant

vas conpleted by Septenber 1979, Thia adrly completion date was sade
possible bacauae the company's director authorized and funded the
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installation of a monitoring laboratory in the wool-scouring area of the
factory. Thus, data could be continuously gathered on actual wool=-scouring
runs. In erfect, the manufacturing plant itself became a “pilot plant”

for data collection and validation. The Joint NRC/Cairo-Misr Beida Dyers
team then conducted analyses of the wool-scouring process, its operational
characteristics, and the problems to be solved.

The literature survey of wool=-scouring techniques was also completed
by September 1979. Early in the same year Dr. A. M. A. El Borai, Chairman
and Managing Director of Misr Beida Dyers Company, visited (at no cost to
the project) both the R&D laboratories of the Commonwealth Scientific and
Industrial Research Organization in Australia, to investigate the
"Lo-Flow" process for wool scouring; and the New Zealand Wool Bureau, to
observe the "WRONZ" wool-scouring process. In January 1980 Drs. A.A.
Kantoush and A. El Bendak visited the United States to discuss wool wax
separation/conversion into lanolin and other products, and the United
Kingdom, to study pilot-plant development of the “Lo-Flow" process at the
International Wool Secretariat research facilities. They also visited
France (at NRC/Cairo expense) to observe wool-scouring techniques in a
French producer's manufacturing facility.

In its 1980 progress paper, the project team presented a technical
report on R&D as a basis for improving the present wool-scouring methods
at the Misr Beida Dyers plant. A decision was reached to recommend
lmprovement of the present ccouring process by replacing soap with
synthetic detergents and by installing continuous-flow centrifuges and
necessary auxiliary equipment of special design for wool wax removal.
This in effect constitutes a replacement of the old acid-~cracking method
for wool wax separation by the centrifugal separation process.

Marketing studies for by-products of wool scouring have been started
and will continue into Phase II. Because the modified scouring technique
1s expected to improve recovery of wool tops by about 3 percent and to
increase the average fibre length (thereby assuring a product of high
quality), the economic investment {n a new scouring system can be fully
Justified. Recovery and marketing of high-quality wool wax by-products
would provide an opportunity to increase revenue in the wool-scouring
process. Reduction of wool-scouring effluents as a step in pollution
abatement awaits installation of the centrifuges and operation of a new
scouring system.,

Ma jor Problems and their Resolution

There have been no insurmountable technical problems in the R&D
conducted at either tne Natfonul Researci Centre or the Misr Beida Dyers
Company. The team of scientists and management personnel has worked
smoothly to institute all steps necessary to analyze the problems and
reach satisfactory solutions.
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During the course of the study/observation visits to the International
Wool Secretariat in Great Britain, it became apparent that one solution to
improving wool scouring at Misr Beida Dyers lies in continuous centrifuge
techniques rather than marginal improvements in the batch process acid
cracking techniques now in use. Thus, a basic change in the R&D program
became possible; that is, full-scale testing of the centrifuge technique on
one operating line (of three) at the factory itself. 1In effect, one
Production line at the factory could be set up as a "pilot plant," and the
intermediate scale-up step originally planned at NRC/Cairo cou.d be
eliminated.

The most profound consequence of the change in plans meant a change in
scale of the "pilot-plant” equipment. After some delays in justifying the
change in R&D plans, the following agreements were reached:

1, With project funds, three continuous-operation centrifuges are being
purchased from the Alfa Laval Company (home office: Stockholm) for a
total of $192,810.

2. Misr Beida Dyers i{s purchasing from Alfa Laval Company the necessary
pumps, valves, heat exchangers, piping, control panel, and auxiliaries
to complete one "processing line” for wool scouring and wax recovery
in its factory. The estimated cost is about $100,000. Misr Beida
Dyers will also pay all costs for installation of the centrifuges and
auxiliary equipment for the ncw processing line.

3. The processing line will be available as a pilot plant for the
NRC/Cairo-Misr Beida Dyers team for the period remaining in Phage II
(end of September 1983). During the period from installation (June
1982) until the end of Phase II the team will finish {ts R&D to
demonstrate improved operating efficiencies in wool scouring,
determine optimum operational parameters for improved product and for
pollution abatement, and allow training to be conducted for
appropriate NRC/Cairo personnel on the scouring line.

R&D PROJECT IV: DEVELOPMENT OF RED SEA FISHERIES

Background

The Egyptian diet is generally deficient in animal orotain. and
c¢fforts to increase animal food suoplies are hamoered bv shortages of
cultivable land. On the other hand. increased harvesting and consumption
of fish -- both freshwater and saltwater — offer a viable altarnative to
raisink livestock and other land animals. Pnr capita annual fish
consumption in Egypt is in the range of 4 to 5 kg, compared with a world
average of 9.5 kg. Initiating freshwater fish production in Lake Nasrc
behind the High Dam and increasing the catch from the Red Sea offer
attractive possibilities for augmenting the supply of fish for Egyptian
markets.



-28-

However, before the commercial value of Red Sea fisheries can be
considered as a priority investment target in Egypt's economic development
plan, several areas must first be evaluated. For example, both the Gulf of
Suez and areas as far south as the Egyptian/Sudan border need systematic
assessment of the fisheries stock; further prereqisites are a more thorough
understanding of the ecosystem as well as the economics of exploiting these
fisheries.

To address these needs, the Egyptian Institute of Oceanography and
Fisheries proposed an R&D study project in Phase I with the following broad
goals:

o To assist in developing fisheries in the Gulf of Suez and
neighboring areas of the Red Sea

0 To determine the inputs required to expand commercial fishing in
those areas

o To improve the understanding of the biological productivity of
the region

0 To develop an administrative plan for studies and eventual
commercial exploitation of the fisheries resources.

At the specific request of the Joint Consultative Committee for the
Applied Science and Technology Research Program, a plan was approved to
focus the study on fisheries resources near Foul Bay in the far southern
region of the Red Sea, where signficant quantities of fish were known to
exist. Four subprojects assessing pelagic (open-sea) schooled fish,
deep-water shrimp, reef fish, and spiny lobater were identified as top
priority. In each subproject, the goal was to determine the relative
abundance of the species for commercial development and seasonal
availability. Once the size of the fisheries resources was known, it would
then be possible to assess commercial viability in terms of investment {in
the human and physfcal infrastructure ({.e., boats, freezing and/or other
production faci{lities), transport needs, and other areas.

Project Status, End of December 1981

Background informat{on on the artisan and commercial fishing along the
total length of the Egyptian Red Sea coast was obtained by vigits to the
cities and villages. Qualitative {mpressions and some quantitative catch
data were collected, particularly rolating to pelagic fish landed at Suez
and Al Ghardaga.

Two fishecies biologists frum the Egyptian lnstitute of Oceanography
and Fisheries took a 15-day trip {n 1981 aboard a fish seiner i{n Foul Bay
to obsarve species of reef fish caught, thelr averaga size, and estimated
weight.
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Preliminary marketing studies at Al Ghardaga indicated that 70 percent
of the fish landed went by refrigerated trucks to Cairo and the principal
markets in the Nile Valley. The remainder of che catch was sold locally.

No quantitative assessment of the supplies of spiny lobsters or shrimp
has been made.

One trainee, Mr. Sherif Ramadan, spent 8 weeks during 1981 in the
United States in a special training/study program on lobster fisheries,
which was organized by Dr. Harvey Bullis (fisheries consultant). The
program included two weeks studying spiny lobsters, aboard a boat operating
from Charlotte Amalie, Sc. Thomas, U.S. Virgin Islands. Mr. Ramadan is the
team leader for the subproject on spiny lobsters.

Ma jor Problems and their R-solution

Perhaps the major problem encountered {n the project has been the lack
of a station that is permanently manned by scientists and techniciaus at
the Red Sea site. Persounel from the Institute of Oceanography and
Fisheries are located mainly at Alexandria and Cairo. There 1is a small
station at Al Ghardaga. To date, there is no plan to maintain a station or
renewable base at or near Foul Bay on the Red Sea for a definite,
continuous period for purposes of the study.

Although team leaders have been appointed for the four subpro jects
(pelagic fish, reef fish, spiny lobsters, and shrimp), no specific pruject
plan has yet been communicated in writing to the ASRT and the Joint
Consultative Committee. Because drafting project plan has been delayed, a
more complete definition of the fisheries vquipment required at the site
has not been made. Thus, adequate specifications for equipment orders are
not {n hand and equipment orders have not been completed.

R&D PROJECT V: PREPARATION OF SELECTED
PHARMACEUTICAL CHEMICALS
(Note: Project started in Phase II, August 1982)

Background

Although the Egyptian drug induatry {8 one of the moat active and
profitable {n the public sector, {: is still essentially a formulation and
packaging industry heavily dependent upon importsa. The local {ndustry has
a good reputation for production of natural drugs, but it han made only
marginal progress {n the area of mynthatic drug products. Bv {ncreasing
local prouduction of pharmaceuticais and ine clumicaln, Liypt could reduce
its dependence upon {mports, lessen the amount of foraign exchange oxpended
on esaential {omports, and create 4 multiplier effect loading to still
further expansion of local drug manufacturing.
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The specific goal of the R&D project on the Preparation of Selected
Pharmaceutical Chemicals 1s to characterize the types of technology that
could be recommended to local industry for the commercial production and
marketing in Egypt of a limited number (4 to 6) of pharmaceutical
chemicals. The project will draw on the experience and capabilities of the
National Research Centre's Division of Pharmaceatical Industries and that
of the pharmaceuticals companies themselves, with the broader goal of
achieving greater self-suffictency {n drug manufacturing.

Elements of the project are to be as follows:

l. Pre-laboratory Stage
Formation of a steering committee that is broadly representative of
the Egyptian drug {ndustry; selection of the products to be given
highest priority based upon a careful market analysis of needs and
upon availability of information in the open literature on the
commercial production of the selected chemicals.

2. Laboratory-scale Stage
Investigation {n the laboratory of each step {n the chemical
preparation of each proposed product, followed by a judgment on
whether to continue based upon technical and economic Jata,

3.  Pilot-plant Stage
Scaling-up ot the laboratory-scale process information to the
pilot-plant stage using already ox{sting facilities of the NRC/Cairo
insofar as possible. (Time and funds will not permit the building of
special pilot plants, but sume new {tems of dquipment or
instrumentation may have to be purchased.)

' Complementary Activities
Development and adaptation of batch-type production techniques meeting
pharmacopial standards of purity and safety; monitoring of the
production operation of any given product and tenting of end-producta
for reliability.

5. Definition of the Proposed Technology
Studies {n close cooparation with, and Incorporating experts from,
Egyptian pharmaceut{cal induatries to characterize fully the proposed
product {on methods.

6. Concluding Activities
Reporting fully on the axperience gained from each of the atages In
order to ansure understanding of the project and the means of
achieving the demfred results. A detalled technoeconomic avaluation
for each of the propowed sracucts vill also be prapared.
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Project Status, End of December 1981

One U.S. specialist, the president of a major pharmaceuticals
manufacturing company, visited Egypt briefly in August 1981 to di{scuss the
proposed project. He was supportive of the {dea but at the Same time
recommended a parallel effort {uvolving greatar participation of Egyptian
pharmaceut{cala/chenical {ndustry i{n the commerciali{zation of chemical
antitias,

Further activities awaft the ass{gnment of a tudget for local
materials and supplies. This (s expected to occur during the January
March quarter of 1982,

R&D PROJECT VI: INVESTIGATION AND EVALUATION OF EGYPTIAN BENTONITES
FOR INDUSTRIAL APPLICATIONS
(Note: Project started {n Phase [1, August 1981)

Background

and daevelopaant (R4D), may be explotted for domestic and foreign markets.
Among the regourcaes Naving 4 very pronfsiny potential for local markets are
clay minerals.

The R&D pro ject, “Investigation and Evaluation of Egyptian Banton{tas
for Industrial Applications,” deals wieh banton{te clays, a4 claus of
clay-ainaral compounds that absorbe Bany t{mes thelr own welght of vater to
become nearly tapervious to further pasadage of liquide., This praperty g
useful (n land reclamation, where banton{tes C4n 4ct 45 4 bawic barrier
below sandy sotls to prevent the edcape of f{rrigatfon “ater and solyble
fertt{liznra, MHentonices can alwo be changed by cheafcal aodifications,
elcher actdfe or baste, to #rovide aatertals fur binders {n foundriaae,
bleaching matertala {n tne decolortzation of vegetable andg aineral ofls,
drilling mude for of) vells, catalyst carriors in chemlcal {ndustries,
extenders for {naectic{des and other cheafcal products uaed {n relatively
high volume. They are also ysefyl 43 soil dtablifzers In the construction
Industry acd as 4 fintahtng matertal {n pulp and paper adking,

Bentontte clavs aceur in 4t seadt three locatiuns in Egypt {n
quantities or potentiai ecuncate sigaiftcance, This RED prolect will
COnmtat of 2wo parallel Activities (1 and 1) geing clavs from the three
locattona followey ny tAduatrial testing (Activiey H1)at the aaterials
producad {n the laburatories of the Cantral fetallurgical Roseqreh 484
Davelopaent lnstitute (CMROL) of the Natianal Hesearch Centre (NAC/Catro),



-32=

-

Activity I; Pilot activation of samples from the El Fayoum site.
(These matarials have already generated {nterest as to
their quality and usefulness after laboratory-scale
testing.)

Activicy II: Charactecrization and laboratory-scale studies of
benton{te materials from two additional sites =-- near
the Cafro-Alexandria desert road and at Wad{ El Natroun.

Activity IIl: Industrial testing of activated bentonite samplea for
different applicatious. Four public sector conpanies -=-
foundries, otl and doap, petroleum, and ceramics -
plus the Mintstry of Land Reclamation and Minlatry of
Agriculture, will participate {n tezting and evaluation.

Project Status, End of Decenber 1981

A coaprehendive survey of the literature on activation and application
of bantonites hasa been prepared, baded on the detalled working plans of the
different research groups.

A repredentative technological asaaple (15 tuns) froa El=Fayoun s{te
vas collected. Optimfzation of laboratory~scale actd and alkall accivatton
Proceddes vas performed; the activated sasples are being tested technicaliy
by petroleus, ofl, and soap companics,

Thu reaearch groups began laboratory and field tedling of the efiect
of bentunitea un the physical and chemical propertics of asandy sof{le, They
did recunnaldsance of twu new areds fuar bentonite recavery, The groups
alwo prepared lidts of the deelred exper{sents for a U.S. pane]l and
subaitted apecifications for the fequired equipsant and for tratning
prograss in the United States. Siatlarly, a bydget breakdown and lists of
local adterials 4nd aupplica vore prepared and subaftted.

Major Froblens and thelr Hoaolut un

Due to uafuresesn delays 1a cuntractyal and adainistrative
arrangescnts, the project has nut Been able to proceed an the artgtnal time
achedyle.

1€ 15 anticipated that an Jaltial vistt by 4 U, 3, conaultant will be
arranged during the f1rst quafler of 194 and that the loc,] 2aterials aml
Supplied budget will be qesigned tu tha project, Tralning 1s planned priur
to PLIGE=Prant activatlun f{dels,
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CHAPTER ) TRAINING ACTIVITIES

INTRODUCTION

In 1974 the Acadeny of Scientific Research and Technology (ASRT),
U.S. Natfonal Scl{ence Foundatfon, and U.S. National Acadeay of Sciences
(NAS/NRC) jointly sponsored a “Workshop on Science and Technology Policy,
Research Management, and Planning”™ in the Arab Kepublic or Egypt. One
{mportant conclusion arising from the vorkshop was the need for
strengthened R4D management sydtems in Egypt. That conclusfon was
{ncorporated into planning for the Applied Science and Technology
Research Program, vhich was launched with financial sponsorship of the
U.S. AID and the government of Egypt in 1978. The program deaign
{ncluded an R4D managemzent training program 44 well as othar short-term
technical training opportunities (generally for pertiode of one to three
montha). Faphasis vas given to aaking training oppartunities flaxible to
meet the specialized needs of the demonstration and R&D projecta.
Simflarly, within those program elements admintstered by the Natfonal
Science Foundation, training was provided both {n the sci{ence and
technology Informatfon activity and {n the maintenance and repalir of
scientific equipeent,

RESEARCH AND DEVELOPMENT MANAGFMENT TRAINING

In recent years the épectal need to laprove dndgeqant systeas for
ReD activities, both in the private and publie dectors, has become
increastngly taportant., There ta general racognition of the economic as
well as technical factore in RAD, and of the need for tinely dcheduling,
progress reports, and evaludations 4s sdanagesent toolw. Requiresents for
accountubility of szanpower and financial faputs Jesand sanagenent akilla
and the full-time attantton of adainfatraturs who understand eclence and
technology. Becaude nefther the ASRT nor Lt assoclated research
fnetitutes had developed Integrated RAD menagesent aysteas, consfderable
Attention vas devoted by planners of the Applied Sctence and Technoloegy
Research Proyram to training opportunitics for R&D sanageras.

By 1974 bath the ASRT and the Xational Mesearch Centre (NRC/Catra)
Were {netituting organtaational .'aages to strengthen Chelr uverall
Banagesanl procedures, The NRC/Calra, for cxample, eetablisehed an
internal conlracting systen whereby nev prolecta {a the vartous divistons
and laboratories vere subjected (o reviev and analysie srior fo
approval, Whenever external fundlag vas sought, project propusgle vere
flret given Interial peer revieva, lacluding queatiuns shoytl .l
objsctives of RAD, examination of praposed 1splenecatstion plane, reviev
of RAD nethodulugy, 4nd analyals of Sudgets and resesfeh schedulea,
These proccides led (he difector uf the NNC/Calfo ta cfeate 2 planning
And progfamning affice, 4 naraeting office, 4nd 4 technical=ccanvate
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review staff. All positions were part time, staffed by competent
researchars having experience and leadership potential but not
necessarily the ipeclalized tratning {n R4D managenment methodalogies.
Thus {t was naturdal that opportunities fur R&D Qanagenent coursed,
seminars, and vorkshops be {ncorporated 4s 4n {aportant element in the
program with the NAS/NRC.

To {nitiate the RAD management trafning program, the ASRT and
NAS/NRC decfded to subcontract with the Donver Research Insticute (DRI)

to offer

4 deries of semfnars for Egyptidan participants at the top

BANAgesent and progras mdndgesent levels. In 1979 four seeinars vere
offered at DRI in Denver, Colorddo. Another was organlieed $n Calro,
Egypt, early in J9H0. Thede semingrs or shoft cuurses vefe designed vith
the following objectives {n atnd:

l.

A B

“

The

TO provide uperating mandgesent of the ASRT, the NKC/Catre, and
other 4sdsociated resedrcn 1nstifutes with an uverview of
contesporary rescarch and developsent 2anagement practices

To fors, especially within the ASKT and SRC/Calro, 4 managesent
Javelopaent nucleus fur 4 sell-aystaining srogram of edycdation
and applicatiun of sound RLD 2ansgeszent princinles

To asslat top Banagesent ufficiala of the ASKT and hRU Calro {n
evaluating and atrengthening thelr In-hugse effurts to
feorgantize minaggement

Yo Introduce apecific anowledge and to Jevelop nev skills in
dUCh 4reda 4a technulugy seascaament, fechnlcsl-ecounuale
analyseds, and Baraetisng of fesealflli servicas,

foyr tralklng aealnafa uffored at the Deyver Heosecarch !antitute

during the suysaer snd fall uf 19)9 vere:

1.

Managescnt! Practive in the Rodearchn Faviranment, lJyne d~July 7,
1959 (1) £gypt1an gaftictpantals  lie 1010141 J=vecx vurhahop
Waa Jealghed tu glve an uvervicy uf “#aRagenant fyndsBentals,”
with, eaphidals an Kl nrupuoal sfeparatiun, cast=accuynil ing
principles, sclection and R3flagcBe il of fsacifch efiuinnel,
ofganigatliondl syoteza fuf Jifectiag and leading appliled HAD
iﬂl(llq(luﬂh, sapufigufed feseqgfch afd ajyofdsuf felatlufia,
evaluating and cuentrulling K88 yrugress, and Yalfac!}ng,

i3

vechfvecuncalcs for Hab, fuly 9=72, 14979 (iu Lgryptian
PAFLICIpaAnta), Iha lechituecahumlcs acnltal addfeaacd 1aporlant
questians felatlag Kol cuefa fo capected Saneflis I ¢ha
ﬂgypzlqﬂ Cattedt, Techifivecatiuvtlc atydlcea afc yacful !a
fdont 1 Fylig putential hov afcda Jor Hel 3a vel: se LFl1dglng the
24P Yolwcoill dajscl-ulichlicd danagefa and (ke scieht jal~eig ltivafa
2alied updn ta sulve Ffublous, tHe wufkalu® Juciyded aR
IAtroductlon to adcfos aRd BlcfuecaR}c catlcepla of piannlng
AAd aRalyela] juanlitative Aethoda 1y ecafeBlcs; suufces, 4ae8§,
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and limitaciona of soctal and economic data; formalized
mathodologiew for coat/benefit analysis; nature and content of
technical feasibility studies; technological forecasting; and
uses and limafts of technoeconomic approaches in project
avaluation.

Rescarch and Develupaent Marketing, August 20-September 7, 1979
(9 Egyptian participants). One of the wveakest links in a
typical government-supported applied research {nstitution {3 the
linkage to beneficiaries, be they {ndustrial, agricultural, or
indtvidual consumers Explaining the capabilities of an R&D
organization and then demonstrating {ts marker orientation to
nontechnically trafned aanagers and decision makers {n the
public or private sector {3 4 most difficult task, The
feiationship between a4 particular R4D effort and econoamic
pay=otf in the dhort run {4 often hard to document.
Neverthelesas, econoaists have shown that returns fros R&D are
490ng the best {nvestaents d4ny dponsor can sake, (f that sponsor
ia concerned about long-ters profitability. This workshop
focusded on exasining the special characterfatics of the R&D
aarketplace, proprietary righta of clients, the nature of
{ntellectudl property, the controversy about appropriace
technologlaes, the characteristics of sultinational corporations
and thelr R4D activities, market forecaating and other redsarch
Bathuds, coating of 24D services, {ncentives for redearchars,
tax 1aplicationa of R&L, and {nvedtsent alternatives for the RD
8pUnsar.,

Rescarch and Developaent Iechnology Adeedsnont, Septesber 10-28,
919 (11 Edypttan participanta), Technology adscedment examines
the relationship betwoen human, tnatitutisnal, fimancial, and
technologlcal factoss and nationa! developmant objectives, [t
feprosents an offort to wolgh alternative strategiea and to
anticipate tlieir probable [spact on natfonal development.
Current asethodolugles of technolagy dsscisment are
aultidiaciplinary; sorduver, thay are In a4 state of flux and are
dublect to pulitical and economlc forces as well, Thua,
although end reausts ey use the bewt techniquen of operations
fodearch and sydtes analyses, they are subjaet to political as
vell 4a cconadlc criteria, The DR] course vad divided {nto a
twa~veer cramlnation of aetaodologies and principlea, and a one
Weeh {evlcw of tho cxpertonce ({n Meantngtun, D,C.) of the .3,
Congresaiunal Urfice of Technolody Asecsanant and of tha
Diviaton uf Policy Roadarch and Analyels of the Hatlunal Sclencs
faoundatiun, Dlacysslufs focysed on 48 uvefviev of the fole of
techniiugy asacecdant fn aational Jeveluxent planning,
evdluation of sethodas faof the suciel andior envifunaental (apact
studles of technalugy chalces, yoe of predictive and
fetfuapoctlve dethuds of technology ssseasacnt, and technology
feqiilfedanta fur Aallandi feduufce planAing,
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A list of Egyptian participants in the R&D management workshops held
in Denver {s given i{n Annex D,

During February 6-11, 1980, a survey-workshop on management aspects
of science and technology was conducted at Calro University, {nvolving 71
Egyptian participants rapresenting the following groups:

0 37 from universities representing the luvels of dean and
vice-deans of facultias

o 14 from ministries representing the levels of research directors
and asslstant directors

o 20 participants from the ASRT and its affiliated regsearch
insci{ctutes representing the levels of {nstitute directors and
department heads.

The durvey-vworkshop was offered by a group that {ncluded DRI sentior
staff who had been responsible for the four seminars held (n the United
States, two {nvited senfor R&D nanagers and planners from Egypt (Dr.
Ibrahim Helay Abdel-Rahman, Advisor to the Prime Minfster and formar
Min{ater of Planning, and Dr. Mohamed B. Fayez, ASRT Vice Preasident and
Head of the NRC/Calro Divisfon of Pharmaceutical Industries and Natural
Products Resvarch), and by Egyptians who had participated {n the DRI
seminars.

The diversity {n technical background and experience of the Egyptian
partici{pants, the management perceptfons that sach one brought to the
vorkshop, the short duration of the vorkshop (one week), and the
adafttedly “oxperimental nature” of this overview of R&D managemant
principlaa, brought mixed reactfons during the vorkshop avaluation. As
an {ntroduction to a complex subject, the val.s of the wvorkshop to the
participants wad evident. Unfortunately, (¢ was not possible to include
4 sarfod of follow-on exerclave of a more {n-depth nature.

Howevar, add{ttonal R&D management training and {nucitutfonalization
dctivitiea are {ncluded for Phase 11, Development of actual Egyptian
Cane studies (m3anagemant éxperience {n various {ndustries) is expocted as
one elegent of the new program. Another element {nvolves forming toams
Or task forces to work spec{fically on techntcal-econosic studies and
marketing studies at NRC/Calro and on tachnology d4sdewsment studies at
both NRC/Calra and the ASKT,

PHOSPHATE ORE BENEPICIATION AND CHEMICAL PROCESSING

Within the NRC/Catro'as Central Motallurgical Redearch and
Development Inatitute (CMRDI), the Ora Beneficiation and Chemical
Procemating laboratory daveloped a core Rroup concerned vwith development
problema {n Egyptian {ron and ateel production. Thia axparienced group
formulated the RAD proposal to evaluate the feasibility of uaing


http:D0Ye|�pm.nt

-37=

low-grade Egyptian phosphate ores for fertilizers. The group included
experienced chemical engineers, mineralogists, and chemists but none had
specialized experience with complex phosphate minerals. The U.S.
technical panel which began working with the Egyptian group early in the
project mide the following recommendations: that staffmembers
participate in technical conferences which are regularly scheduled on an
international basis in the phosphate fertilizer industry; that visits be
made to commercial beneficiation and chemical conversion faciliting in
Western Europe and the United States, and that longer training and study
assignments be undertaken at phosphate pilot-plant facilities of the
International Fertilizer Development Center in Muscle Shoals, Alabama,
USA (Table 3 presents a summary of these training and observation/study
vigits).

Three of the training activities are particularly relevant to the
phosphate fertilizer development and evaluation capability of the CMRDI,
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TABLE 3 Training and Observation/Study Visits

Date

10/78

10/79

10/79

4/80

9/80

9/80

9/81

11/81

a)Orientation with
U.S.phosphate
fertilizer industry

b)Inspect training
site for Egyptian
scientists/enginears

a)P{lot-plant scale
ore beneficiation

b)Laboratory and pilot~-
plant scale wet
chemical processing

Study visit concerned
with equipment
{pilot-plant scale)

and commercial
beneficiation methods
{n phosphate {raustries

International
Congruss phosphorus
Europe:
beneficiation/
procesuing ores

Period/Place Participants Purpose
2 weeks, U.S. Dr. Aziza
10 weeks, IFDC Dr.S.I.Mostafa Training on:
Dr.A.K.Isma{l
4 veeks, Dr.T.R.Boulos
IFN. TVA D!‘oS-H.El'
Nozahi
IMC and Davy
Mackee(Florida)
1 Ueek. u.S. Dr. Ari{za U.S.:
2 weeks Europe Dr. Boulos
materials.
2 Uﬂﬂk'. U.S. Drvo?lSﬂbry

8 weaks
1FDC/TVA

J voaks

} veeks

Dr.S.El Afif1{
Dr. A. Saber

Dr.Aziza
Dr. Boulos

Dr.S5.F.Eatafan
DrcToAuLdU@ﬂdy

Obmnervation/dtudy
comgercial phoaphate
processing

Training IFDC/TVA
pllot plant, chemical
converaion phoaphate
oran

Technical anpocts of

fortilizor manufacturing

Training-=fartillzer
granulatfon technology

Principal Results

Selection of IFDC as
principal training
site for program

Design of a wet
chemical processing
uni{t for NRC

Equipment selection;
flow-sheet design of
of phosphate ores
with pyrites

Information exchange;
technical study and
evaluation commercial
syatem

Link Egyptian and U.S
industrial phosphate
producers

Planning Phase 11 of
R&L project

Naw maethode for
calcinating Fastern
Deswrt phosphate ords

Lvaluati{on-~Fhase []
(and podt=Phase [I])
parketing of Eyyptian
phosphate materfalsy
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Baneficiation and Wet Chemtcal Processing Studies

In late 1979 two Egyptian chemical engineary spent 10 weeks working
at the bench-scale and ptlot-plant scale beneftctativu and wet chemizal
conversion tacilities of the International Fe ‘tilizor Jevalopment Centar
(IFDC). = These factlities are perhaps unique in that they are a4 contract
laboratory exclusively for phosphate ore materials. They are not
asgociated with a particular type of ore or a single commercial
enterprise. No university in the Unfted States or elsewhore has dealoped
the breadth of experience and training potentfal thac presuntly are
avallable at the IFDC and the corresponding fertilizer developmant
division of the nearby Tennessce Valley Authorfty.

The lU-week training program helped the Egyptian participants broaden
thelr perspective and apply what they learned to operdtional procedures at
their laboratorfes {n Cairo. A second result of this training experfence
wasg the adaptation of a bench-scale waet=-processing Jdesiygn for
{ncorporation {nto the CMRDI laburczory. A wet chemfcal conversion or
processing unit based upon the U.S. design has been procured under the R4D
project (edatimated cost of $12,00U) and {3 expected to he {n aperation (n
Edypt late {n LlYB2.

Pllot=Plant Studtes, Wet Cheatcal Converston to Phosphate Mater{als
}

Although the CMRBL has a multipurpose ore beneflefation pllot plant,
tt hads no pilot-plant scale tactlity for the converston of benef{ciated
phodphate maturials to ferttlizers. Indeed, 4 sultipurpode pflot plant
for such wet chemtcal converstons {a not condfdered feaniblos Al the sdme
time there {8 the need for 4uch studies {f the low=grado Exyptian
matearfals are to be avaluated for commercial upucaling. Econoaie
feanibtlity dtudies 4imply cannot bo mdde trom banch-scale wet chemfcal
procesulny Jduta. (Bench=scale dalda 4re based upun 4 law tend uf grams of
through=put; reltable data for conmarcial evaluation requites 4 pilog
plant capable of dteady=atate through=puts of 560 to L,o00 kg per day and
an Inveataent of $1.5 to $2.0 afllion (n factiitian,)

To underdtand @ore fully the parasetera {(nvolved {n pllot=plant wer
chemfcal procedatng, tus Egyptians spent elght woeks at the [FDC working
at the ptlot plant (including shife-work) (n 1940, Thelr expaticence has
enhanced the ability of CMRDI to judge this ptlot=plant design and
oparation and participate in the long-range planning for 4 siatlar
facility.

Fartilizer Granulation Studies

Tha pruposed shoaphate fertil{zer govejupsent tavility baawd at the
*HMRUL auat (neluda a4 capabtlity fur afronomic testing simylated on=fars
conditiona.  {hua the phyatcal furs of the exper{mental ferti{ltzer
dateridla {a 4ll tnportant, The canter {n Muarle ihoals haa apaciallzed
ia "granulation technology” and conduets J to + vaek tralining cuyraes In
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granulation of solids for fertilizer application. Two staff members of
the Ore Beneficiation and Chemical Processing Laboratory, CMRDI, attended
one of those sessions at Muscle Shoals, Alabama, in November 1981.

STUDY AND OBSERVATION VISITS

Since most of the Egyptian sclentists, engineers, and other
specialists are highly trained and expericaced in their fields, the kind
of training needed is best characterized as "continuing education,” which
includes updating in technical specialties that are advancing rapidly;
short-term, hands-on experience with novel equipment or research
techniques; participation in technical conferences where the breadth of
experience exceeds that which would normally be associated with any one
country; short-term research conferences in a leading laboratory or with
highly specialized research teams; and comparative visits to several
research laboratories to gain information that can be incorporated rapidly
into the work of the visiting researcher. The Applied Science and
Technology Research Program has sought to provide these opportunities
through study and observation visits of Egyptians to the United States and
elsewhere. The diversity, flexibility, and utility of this kind of
training is highlighted in the following examples:

o More and Better Food. Study and observation visits have been
undertaken to gather information on statistical evaluation
techniques in nutrition experiments; pesticide management
practices, with emphasis on integrated control systems; vegetable
oil processing, with special concern for nutritional factors;
soil fertility and micronutrients; and advances in plant genetic
research.

0 New Crops for Arid and Semi-Arid Zones. Concern has been glven
to new crops, such as jojoba, guayule, and the winged bean;
irrigation practices for good water and salinity management;
plant propagation; study of alleviation of heat stress in crops;
and design of experiments.

o The Development and Application of Biogas Technology. An
extensive visit was made to India, Thailand, and China to observe
operational characteristics of rural biogas systems prior to
fixing any designs for trial in Egypt; discussions were arranged
in the United States on the biochemical characteristics of
fermentation to apply newer principles and practices that make
digesters more reliable; and conferences were arranged on
engineering designs of biogas digester "hardware" with the goal
to decrease costs and increase operational reliability.

o Evaluation of Egyptian Phosphate Ores. Study and observation
visits were wade ror data gathering in the design of pilet-splant
equipment, in the highly important area of mineral classification
and characterization for process flow-sheet design, and in
engineering aspects of chemical processors for ferti{lizer
manufacturing.
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Corrosion Causes and Control. Specialized study was arranged
for familiarization with the highly complex surface analysis
equipment (ESCA/SAM) purchased and installed at NRC/Cairo, for
study of corrosion inhibitors in petroleum refining, for
experience in a major U.S. oil company development laboratory (a
rare occurrence due to the constant tendency toward protecting
"proprietary processes”), and interchanges of program data with
industrial corrosion scientists and engineers.

Improving the Processing of Wool Scouring and Wool Wax

Recovery. One visit made entirely without financial
remuneration from the project included New Zealand and Australia
for a detailed review of the R&D in government-industry wool
processing pilot plant facilities. Study-observation visits
were made within the project funding to compare current U.S. and
European scouring and recovery practices and to investigate
market possibilities for wool wax by-products.

Development of Red Sea Fisheries. One project scientist made a
visit to the United States with funds from outside the project
to participate in a world conference on fish population dynamics
in major fishing areas. This scientist, the director of Egypt's
Center for Oceanography and Fisheries, got from the conference
new collaboration opportunities for the Red Sea Project. A
second study-training mission, which was conducted with project
funds, brought an Egyptian scientist to the Caribbean for
hands-on training with the spiny lobster and for an extensive
series of discussions with U.S. scientists who have had research
projects in the Red Sea.

A complete list of institutions visited by Egyptian participants

during Phase I is nrovided in Annex C, and a list of study and,,.
obgervation visits is provided in Annex E.
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CHAPTER 4 OTHER ACTIVITIES

PHASE II PLANNING
Background

Both the government-to-government grant agreement for the Applied
Science and Technology Research Program and the contract between the
Agency for International Development (AID) and the National Academy of
Sciences/National Research Council (NAS/NRC) established a requirement
that the Academy of Scientific Research and Technology (ASRT) and the
NAS/NRC assist AID in planning the second phase of the overall program.
Phase I was considered to be the introductory period when equipment
would be purchased, training would be undertaken, and the projects
selected for inclusion in the program would move from data gathering
and conceptual design to intensive implementation. By agreement among
AID, ASRT, National Research Centre (NRC/Cairo), NAS/NRC and the National
Science Foundation (NSF), the Joint Consu.tative Committee (JCC) was the
focal point for Phase Il planning. Very early in its work the JCC deter-
mined that it would conduct a review of Phase I activities during its
fourth and fifth meetings (November 1979 and February 1980), with the
view toward making recommendations to USAID/Cairo prior to a formal Phase
I external evaluation, alsc provided under the terms of the original grant
agreement.

The staff of the implementing agencies, as well as all Egyptian project
scientists and technicians, therefore prepared special background docu-
mentation for the JCC members 2nd for the AID external evuluation team
which examined:

O Activities in policy planning and management, including the role of
the NAS/NRC resident program director in Cairo and of the management
training element

0 Status of the ongoing demonstration and R&D projects

0 Status of the science and technology information services system
design

O Activities of the participating institutions in the project for
strengthening scientific equipment and instrumentation and maintenance
and repair capabilities

Guidelines for Phase II Planning
Based upon experience gained during the first year of operation of the

Applied Science and Technology Research Program, the JCC recommended the
following guidelines (criteria) for inclusion of activities in Phase II:



-43-

0 All projects must meet the criteria established by the JCC for
Phase I. That is, projects must (a) be relevant to national
development priorities of Egypt, (b) be geared to the solution
of the most critical national development priorities, (c) involve
substantial interdisciplinary effort and the mobilization of a
variety of scientific specialtie- and Egyptian institutions, (d)
provide a framework within which management and technical training
could occur, (e) include participaticn by users (from villages or
industries), and (f) use an appropriate technology.

0 New activities should be planned with a knowledge of, and with the
view to be coordinated with, other USAID projects in Egypt.

o Phase I projects of R&D managerent training, equipment repair and
maintenance, and S&T information systems would be continued as vell
as ongoing demonstration and R&D activities.

0 Establishment of an Egyptian national scientific and technical
information network capable of serving efficiently a broad base of
universities and research institutes.

0 Continued strengthening of the infrastructure of national research
institutes through upgrading of equipment, facilities, and access to
consultant services.

Phase II Plan and Budget

As finally approved by AID and the government of Egypt, the Phase Il
Plan contains the following elements:

o Policy, Management Training, and Support, consisting cf a new sciance
and technology policy planning, strategy, and study project at the
national level undertaken by the ASRT; continuation and institution-
alization of the R&D management training project; and services of an
NAS/NRC program office in Cairo.

0 Demonstration Projects, consisting of those initiated during Phase I
(More and Better Food, Biogas Technology for Rural Areas, and New
Crops for Arid Zones). Strong initiatives were to be undertaken to
transfer results to end-user organizations beyond the demonstration
villages and the industry partners.

0 Research and Development 6D)_Projects, consisting of the four ongoing

activities (Phosphate Fertilizers, Cortosion, Wool Scouring, and Red
Sea Fisheries), plus the addition of one or two promising new projects.

0 Support Systems, consisting of scientific and technical information
(institutionalization of an Egyptian system), instrumentation tech-
nology (strengthening the maintenance and repair cepabilities for
instrumentation and ecquipment in the selected inatitutions), and
establishment of a strengthened standards and measurement system in

Egypt.
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SUMMARY BUDGET
Element U%%%:gg%gi%gi* EQEiggggigﬁ Inzgﬁf%irl'

Policy, Mgt., § Support 1.750 0.867 0.715 3.332
Demonstration Project 1.807 0.931 1,144 J.882
R&D Project 2.070 0.778 1.144 3.992
Support Systems 6.010 1.971 3.432 11.41)3
Contingency 0.116 === 0.030 0,146

11.753 4.547 6,465 22,765

*U.S. dollars (millions)
**Dollar equivalent (millions)

SCIENCE AND TECENOLOGY POLICY MEASURES

Both the Joint Consultative Committee and an external ad hoc advisory
committee to AlD recommended that the ASRT be supported in {ts efforts to
strengthen science and technology policy planning in Egypt. The Academy's
Principal Committee on Science and Technology (S&T) Policies and its small
staff had been engaged in overall planning studies, but these studies vere
largely independent of planning activities in other areas of the Egyptian
government. The AID ad hoc group recoemended that the ASRT strengthen its
Planning efforts U?'conducting policy and sectoral studfies through research
and use of the techniques of policy analysis that had been effective {n othar
countires,

The Phase 11 grant agreemant under the element of policy, management, and
support provided approrimately $250,000 for cooperative activities, including
studies, consultants, joint consultation with other policy planning groups,
and seminars. The activity has come to be known as the "Sclence and Tech-
nology Folicy Measures Project.” The ASRT's Principal Committee on S4T Poli-
cles {s the group designated to propose the activities snd has also under~
taken the management responsibility. The JCC acts as an external advisory
committee to assist in the effort when called upon to do so, When special
S4T policy seminars are held, afforts are made to schedule the serinars prior
to regularly planned JCC meetings so that as wany of the Egyptian and Americsn
senbers may participate as possible,

The {irst policy seminar,"Tovards a Technology Policy for Egypt: An Inter=
national Seminar," wvas held in Catiro, Novewber 10-12, 1981, The international
Beeting vas preceded by an all-Egyptian nationa! seminar on Novesber |=2, 1981,
Both seminars offered s retroapective exarination of previcus 547 planning
activities {n Egypt and, with the assistance of visitors frem India and Korea,



corpared Egyptian experiences te oliume 0f other developing countries, Per-

haps a principal result of the first policy seminar was the bringing together

of policy and planning officisls from zany different program areas of Egypt
(government ministries, industries from the public and private sectors, and

the universtties) with those concerned with the role that scientlists and

related disciplines can play in the planning process. The next seminar, planned
for November 1981, {s an in-depth study and analysis of several sectors of the
Egyptian economy to suggest a more profound use of Egypt's considerable S&7T
manpover and institutiona’ resources {n solving national developeent problems.
The challenge to the scientists 46 to ensure that their work is relevant to
Egypt's social and econceic developrent program. The challenge to the potential
users of the scientiats and their {nstitutions {8 to aprreciate and use the
resources at Leee (rather than rely upcn centracted foreign experts) and to
grasp the long-ter= advantage in nurturing a stronger, more applisc SBHT gysraen
in Egypt.

STANDAEDS AND MEASURFMENTS

Backgrourd

An objective ¢f the Arab Fepublic of Egypt is to develop a strong indepen-
dent industry for producing quality gocds for doeestic cornaumption and exporet,
The governcent cust also assure that teported products of various types are
of high quality and ceet acceptable standards for heclth and safety. Signi-
cant, but often invistble, cuntributors to these goals are the establisheent
and {eplementaticn cf standards and measurecents in varjous sectors of the
ecoromy. 1f [gypt {8 to have resliatic plans for achieving these require=-
Bents, the broad scientific and technological comsunity dealirg vith atand-
ardes and ceascrements sheuld play an active role in an integrated infra-
Atructure. Activities {nvolve many {natituticne, laboratories, standard
docucentsd, and cspeclalists (sclentists, engineera, and technicians) and result
in a syatee for rolerence, calibraticn, informatior, and quality control,

This vast netvork 15 called the standards and measurcrents ipfrasfructure. An
increased Interacticr of the individy ° {rstituticns and industries in Fgype,
wvithin thia netwcrk, $a Indlapeneable for tndustrisl and actentiftec Progress,

Exypt already ‘as {r place the banic standardizatlon institutionn; how=
ever, the systee eyat he strergthened and zust develop links vith sisflar
institutions in otler ccuntries and vith the vorldvide standards and measure=
Eenta syster,

The principal tnstitutional elements of the Egyptian syste. are:

o The National Inatitute of Stangards (N15), establiaked 1n 1963 8 an
affiliated tnatstute of the ASRY, which maintalins the raticnal prisary
Btandarda for Feypt for seience, teeknulogy, and {nduatey,

© The bgyptian Crgantzation for Stapdardizaticr and Guality Control (FCS),
which maintains the socundary atandards for calibration of measuring
tnetrurents fur sanufacturing tndustries, The FUS was entablished in
1957 under the Hinistry of lnduatry,
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© The Assay and Weights Departrent. also of the Mintstrv of lLadusery,
which has sole responsibilicy for assuring the qualicty and reliabilicy
of all gold and ailver in cormerce. This activity has been maintained
by the Egyptian government for nearly 100 years,

Phase 11 Prcjece

At the specific request of Dr. Hassan lamail vhen he served as the ASRT
president, the JCC included in its agenda the planning for a standards and
Teasurezents project. U.S, National Bureau of Standards (NBS), long
associated with svandards organizations throughout the vorld, was {nvited
to asaist MIS and EOS in proposing a ccoperative prcject.

The first step in the planning process was an exchange of visits among
technical experts froe ERYpt and the United States. Early ir 1980 Egyptian
officiala, including the directors of the NIS and FOS, visited the National
Bureau of Standarda {n Washington, D.C., and tn Boulder, Colorado, as wvell
as other standards-preducing organizations in the Uniced Staces. The U.S.
Systec (s a decentralized one which has governesant support and leadership,
but the role of industry and private vrganizations {s both unique and complex.
To a very large degree the systee i3 self-regulating and self-adapting to
changing needs for standardizaticon. Many of the elecents of the U.5. systea
Ate not applicable to the Egyptian envircneent. Hovever, to eaintain links
vith the considerable expercvise buflt up over the years {n the United States,
Egypt must uncerstand the roles of both the U.5. government and of private
standards and measurements organizations,

The Fhase I planning activit.es for & standards and eeasurecents project
vare coordivated under the overall %AS/NRC contract, During FPhase II the
actual project f{eplementation ia directly betvean the ASRT, acting through
the NIS and ECS, and fne V.5, National Bureau of Stancards, Ine protect is
budgeted fur $1.8 millton over a threc-year pertod
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ANNEX A

NAS/NRC Program Statistics
Phase 1 (1978-8]1)

POLICY PLANNING AND MANAGEMENT, TRAINING, AND OTHER TECHNICAL
ASSISTANCE

0

600 person-days of ti{mse furnished pro bono by U.S. pannlists
and specialists recruited bv NAS/NRC, This tncludes 158
person-days of time given by U.S. panel meabers of the JCC.
(1f the 600 person days were cuusultants on a fully
reinbursable basis, the dollar value vould have been no less
than $120,000 to $200,000.)

%l person-davs of paid U.S. consultants.

178 person-months of fully retabursed NAS,NRC personnel
darvices consiscing of:

30 person-months, professional staff time continuously {n
Edypt, principally the NAS/NRC restdent progran director

105 person-months, Washington-based professicnal staff tize
managing such activities as recrulting panelists and
consultants; planning training drograns and
observation/study visits to the United States; and serving
as technical staf?! for the U.S5. JCC panel.

“) person—3sonths, Washington=based support s aff tize.

The diviston of the 178 person-3onths of NAS/NRC peraonnel

tine, although not preciiely recarded for cost accounting purposes,
vas allucsted as follave:

33:7 person-aonths, support of training activities

J8.3 persan-sonths, support for desonetration and R&D projects
other than training (recruiting panelists, consultants, report
preparation, etc.)

<0.) person—months, support for the RAD managesent activicy

20.) person-aonths, support of JCC seetings and activicies
tncluding Phase 1] planning

4).2 wonths for general managesent services, including ~hose
fequired Yy ALD fur technical and fiscal reporte; for contrac:
adafnletrattion; and for services required by NAS/NRC, euch as
Fecrultaent and staff aupport of the HAS/NRC residant pregran
sanager in Catro, preparation of contractual and fleca)
reports, progras liateon, and general reporting,
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Training Activities, Including Short Term Specialized Courses {n R&D
Management, Technical Training, and Observation and Study Visits to U.S.
and Other Rasearch Institutions

The estisated 55.7 person-months of direct personnel time vas
{nstrumental (n planning for the following kinds of training and o:cher
activities:

0 1467 person-days spent by Egyptians {n training programss. This
represants a toctal of 55 Egyptians selacted by the ASRT froa
{ts scaf!, {ts 2asoclated research {ngtitutes, and from
Egyptian public sector {ndustries.

0 737 person~days spent by Egyptians {n study/observation/
ortentation vislzs {n the U.5. and Canada (a total of <v
persons).

0 There vers also « Egvpeians (30 person-days) {n special visits
{n the area ¢f standards and =easurements.

@ The total nunher of person-davs spent by Egyptians (n U.S.
travel status vas 2)J6. (I1f the estinated cost of travel
vithin the U.S. {s U.S. $300 per visitor, a conservative
figure, and per diea 360, then the dollar cost of {ntra=U.5.
travel vas Jreater than $150,000).

o 110 {nutftutional vis{ts vere aade by Egyptians In the U.S5.,
consisting of:

199 unfveraity visita®

71 {ndustry visite®

3¢ federal and state govarnsent RAD laboratories®

76 other viatts to private, non-profit ReD laboratortes;
Assoclations, and profesatonal and sclencific nestings.®

® NOTE: A ltieting of the universities, industrial RAD
laboratortes, federal and state governsent agencles and
laboratories, and other tnstitutions visited by Fgyptians (n
the progras (s provided in Annex B to thias report. Also
included In the eame Annex are techniczal meetings and
conferences attended by Fgyptian participants in the Applied
Science ang Technology Radearch Progranm.

o In addition, 3 Fgyoetans participated {n ortentation/study/
training vislts to (hird countries for a tatal of 149
jerson-dayve {n Travel status. The countries {avolved vere the
Ueke, ltaly {(FAD), lndta, Thalland, and The Peupla's Rapyblic
of China. (Third country travel ctostls vers approvinately
314,000 for transportatton and 816,000 far per dien for 4 tocal
of $)0,000.)



0 There were also 26 spacial visits, conferences, and
consultations arranged for Egyptian JCC panelists while in the
U.S.

NAS/NRC CONTRACT COST ALLOCATIONS

Measured {n U.S5. Dollars
(4)-month period: January 1978 = August 1981)

1. Demonstration and R&D projects 94.2 parson=
months of training, consultants, and
all support costs $ 439,700

2. Joint Consultative Coomittee $ 104,800
(Four meetings in the U.S. and four meetings

in Egypt, including 20.3 person-months of

support costs)

3. R4D Management Trafning $ 295,800
(Denver Research Insti{tute subcontract
plus support costs)

4. NAS/NRC Admi{aistratfion $ 137,000
(Tachnical and fi{scal management including
3.2 person-months of support costs)

S. Direct Costs $ 64,000

(Comaunications, materials, supplies and

{nsurance)

6+ NAS/NRC Overhead $ 324,900
TOTAL: $1,366,200

*Original contract $1.2 mfllion plus $166,000 supplesent granted {n
1981.
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Measured in NAS/NRC-Managed Egyptian Pounds (LE)

(43-month period: January 1978 - August 1981)

1.

4.

5.

Local salaries (Cairo)
International travel
In-Egypt per diem
In~-Egypt transportation

local supplies, materials, communications,

office equipment, shipping costs & services

* NOTE: U.S. AID budgeted LE 307,400 for NAS/NRC managed costs.

TOTAL:

LE

LE

LE

LE

LE

18,500
182,400 (a)
43,900 (b)

7,900

26,900

LE 279,600*

The

difference between the budgeted amount and the actual expend{tuyres (LE

307,400 - 279,600) was LE 27,800 which was returned to AID.

During the

period January 1978 - July 1981 the official ra s of exchange vas
1 U.5.8$ = 0.7 LE.

(a) All tnternatfonal travel was paid tn LE.

The number of tickets vas

128 Egypt to U.S., 81 U.S. to Egypt and 10 to third countries.

24 JCC to U.S.; 16 JCC to Egypt

104 Egyptians for training, observation, and study to U.S.
9 Egyptians and | American panelisc for observation/study in

third countries

3] U.S5. panelists, 10 consulcants, and 22 NAS staf! to Egypt

(b) The corresponding figure for U.S. dollar per diems pald to Egyptians
{n the U.S. vas $120,700.
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ANNEX B
JOINT CONSULTATIVE COMMITTEE
Membership and Summaries of Meetings

Phase 1 (1978 -1981)
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I, Membership of the Joint Consultative Committee (Jce)

Chairman: Dr. Ibrahim Badran, President, Academy of Scientific Research and
Technology (ASRT). (Surgeon, formerly Dean of the Medical School,
Cairo University; President of Cairo University; and Minister of
Public Health)
JCC m~mber, November 1979-November 1980
JCC cnairman, November 1980-present

Egyptian members:

Dr. Hassan Ismail, Private consultant i{n the Egyptian construction
industry (Civil Engineer, Ph.D., California Institute of Technology;
formerly President of Cairo University, President of ASRT, and
Minister of Higher Education and Scientific Research)

Dr. Ibrahim H. Abdel-Rahman, Econ.mic Counselor to Preasident Mubarak
(Astronomer, former Minister of Planning, first Director-Ceneral of
the United Nations Industrial Development Organization)

Dr. Mostafa El-Gabaly, Counselor to the Minister of Agriculture
(Agronomist, Ph.D., University of California/Berkeley, former Miniater
of Agriculcture)

Dr. Aly El-Gretly, Retired (Economist, formerly Dean of Economics at
Cairo University, President of the Egyptian Central Bank, Director
of the Suez Canal Authority)

Dr. Mohamed El-Kassas, Professor of Botany, Cairo Univeraity; Counselor
to the ASRT Prensident (Botanish-Ecologist, Ph.D., Cambridge University;
Egyptian consultant widely called upon by U.N, agencies; member of

the Shura Council of the Egyptian Covernzent)

Aperican megbern:

Dr. Gilbert White, Chafrman of the U.S. panal of members, NAS member
(Geographer, Ph.D., University of Chicago; formerly President, Haver=
ford College; Di{rector, Inatitute for Behavioral Studies, University
of Colorado)

Dr. Gaorge Bugliarello, Prestdent, New York Polytechnic Institute

(Doctorate in Fngineering from Univergity of Padua, ltaly, and (rom
Masaachusetts Instituta of Technnlopy; farmer Dean of Fogineering,
Uni{versity of 1llinots at Chicago)

Dr. Mary . Carter, Ansociate Admintatrator, Agricultural Reswarch
Service, U.5. Department of Agriculture (Biochemist, Ph.D., Edinburgh
University, polyzer R&D In {ndustry and formar Diraector, USDA Southern
Regional Laboratory, New Orleans)
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Dr. James Hillier, Consultant, NAE member (Ph.D., physics, Toronto
University; former Vice President for Research and Engineering, RCA
Corporation)

Dr. F. Karl Willenbrock, Professor of Engineering, Southern Methodist
University, Dallas, Texas (Ph.D., applied physics, Harvard University;
NAE member; former Department Chairman, Southern Methodist University;
former Director, Institute for Applied Technology, U.S. National
Bureau of Standards)

Former JCC members:

II.

Dr. A.M. Abou El-Azm, Chairman, July 1978-July 1979; President of
ASRT (former Under-Secretary of State, Ministry of Science Research)

Dr. Osama El-Kholy, member, July, 1979-November 1981, Arab Organization
for Industrialization (former Science and Technology Advisor to the
Minister of Education and Scientific Research)

Dr. Mohamed H. El-Nashar, member, July 1978-July 1979; Counselor, ASRT,
and Director, Nile Water Quality Studies Program (former Secretary-
General, National Research Centre)

Dr. Hassan Hamdi, member, July 1978-1979; Vice President, Cairo
University

Dr. Mahmoud Riad, member, July 1978-March 1980; Secretary-General,
Arab Telecommunications Union

Dr. Yussuf Wally, member, July 1978-1979; Minister of Agriculture,
January 1982-present

Dr. H. Guyfcrd Stever, member and chairman, U.S. panel, 1978-1981;
consultant; NAS and NAE member (Ph.D., physics, California Intitute of
Technology; former President, Carnegie-Mellon University; Director,
National Science Foundation; Science Advisor to President Ford)

Meetings of the JCC
A. General

The Joint Consultative Committee (JCC) is an advisory body created under
the terms of the Applied Science and Technology Research Project Agreement
between the Academy of Scientific Research and Technology (ASRT) and the Agency
for International Development (AID). Originally limited to 3 members each from
Egypt and the United States, membership was raised to 5 from each country in
1979. 1In addition, the ASRT president serves as the JCC chairman.

The committee provides program policy oversight, sets goals, reviews and
evaluates progress, and makes its recommendations directly to the ASRT president.
It is an advisory body whose influence depends upon the experience of its
members and their powers of persuasion rather than its operational responsi-
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bilities. The JCC meets at approximately six-montn intervals in Egypt
or the United States,

B. First JCC Meeting, Cairo, May 5-9, 1978

The first JCC meeting was held at the ASRT in Cairo. It provided
Egyptian and American panelists an opportunity to become acquainted with
one another, to discuss the development and present status of the Egyptian
research and development system, and to review goals of the Applied Science
and Technology Research Program.

Criteria for selection of specific research and development (R&D) and
demonstration projects were decided upon as follows:

0 Projects must be relevant to critical Egyptian national development
priorities.

o Design of projects must be geared to the solution of critical
development problems (food security, housing, manpower development
and utilization for national needs, etc.).

0 Projects wmust involve a substantial interdisciplinary effort and the
mobilization of a variety of scientific specialties and institutions
(multidisciplinary participation and cooperation among research insti-
tutions).

0 Projects must provide an explicit framework within which management
and technical training and experience can take place, and through
which the ASRT can develop recognition of its role as coordinator
and stimulator among research and user communities.

0 User participation (from villages and industries) must be provided
so that practical applications are built into the objectives.

o Appropriateness of technology must be considered; e.g., labor-intensive
adaptation to local materials, applicability to existing skills.

The More and Better Food Demonstration Project was selected to be included
in the program; several other potential R&4D and demonstration projects were
revieved with instructions that they be included on the agenda for further
consideration at the second JCC meeting.

The gencral mechanism of a joint technical panel for each R&D and demon-
stration project was decided upon. These joint technical panels will be
asked to report to the JCC periodically on the progress of the work, problems
encountercd, and the statur of recermended actions,

C. Second JCC Meeting, Washington, D.C., November 13-4, 1978

The second meeting was held at the Nutional Acadeny of Sciences {n Wash-
ington, D.C. The following major decisjons were made:
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0 Two additional demonstration projects were determined to meet
program criteria and were selected for the program. The new demon-
stration projects are (a) "The Development and Application of Biogas
Technology for Rural Areas of Egypt," and (b) "New Crops for Arid and
Semi~Arid Zones."

o Four R&D projects were also determined to meet the criteria for
selection and were chosen for the program. They are (a) "The Evalu-
ation of Egyptian Phosphate Ores for Wet Processing of Phosphoric
Acld and Phosphate Fertilizer Production," (b) "Corrosion Causes and
Control," (c) "Improving the Processing of Wool Scouring and Wool Wax
Recovery," (d) '"Development of Red Sea Fisheries."

0 The JCC accepted the basic plan for an R&D management training project
proposed by the Denver Research Institute in Denver, Colorado, U.S.A.
Three-week seminars with approximately twelve Egyptian participants
(each) were organized to include (a) general principles and methods of
R&D management, (b) technology assessment for R&D planning, (c) tech-
nical economics as a tool in R&D planning, and (d) marketing of R&D
results to the user community.

In addition to the above, the JCC received reports on the activities of
the National Science Foundation/ASRT in the areas of training for scientific
instrumentation and equipment repair and maintenance and in the design of a
sclentific information system for Egyptian needs.

D. Third JCC Meeting, Cairo, March 28-29, 1979

The third meeting, held in Cairo, Egypt, was primarily concerned with a
project revicw of the status and overall management plan for the Applied
Science and Technology Research Program which now consisted of (a) three
demonstration projects (More and Better Food, Biogas Technology. New Crops
for Arid Zones), (b) four R&D projects (Phosphate Fertilizers, Corrosion,

Wool Scouring and Wool Wax, and Development ot Red Sea Fisheries), (c) equip-

ment procurement/training for maintenance and repair capabilities, (d) scien~

tific and technical infcrmation, (e) R&D managenment training, and (f) Phase II
planning.

The JCC requested that the staff from each participating organization
(ASRT, National Research Centre. National Science Foundation, and National
Academy of Sciences/National Pe.earch Council) Jointly prepare a comprehen-
sive plan looking toward Phase II, which would summarize achievements of Phase
I, evaluate the progress of each project, recommend priorities for Phase II,
and summarize the financial aspects of ongoing and proposed new projects,

E. Fourth JCC Meeting, Cairo, November 6-8, 1979

At the request of the new presfdent of the JCC, Dr. Hassan 1smail, the
fourth mecting was held in Cafro rather than in Washington as originally
planned. With the agreement of all oajor parties, the termination date for
Phase 1 of the Applied Science and Technology Research Program was moved from
Octobar 1979 to October 1960.
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A draft Phase II plan was presented to the JCC, discussed, and acted

upon.

The committee directed that Phase II planning should proceed with

the following major thrusts:

(o]

Inclusion of a program element designed to strengthen activities of
policy planning, R&D management and control

Inclusion of an element for infrastructure development in the areas
of (a) science and technology information, (b) waintenance and repair
of instrumentation and equipment, (c) standards and measurements, and
(d) manpower development

Continuation of the three demonstration projects, with particular
attention to applications in the user communities

Completion of the four R&L projects selected in Phase I and imple-
mentation of two or three new projects, depending upon availabilicy
of Phase II funding.

The fourth JCC meeting also provided the first occzsion for a review
of each ongoing project (R&D, demonstration, S&T information, equipment
maintenance and repair training, and R&D management training) with the par-
ticipation of the new Egyptian JCC panel appointed by Dr. Hassan Ismail,
vho became ASRT President in July 1979.

F. Fifth JCC Meeting, Washington, D.C., February 25-27, 1980

The Fifth JCC reeting was advanced by several weeks because of the time
needed within USAID/Cairo to conduct its independent evaluation of Phase I
and to review the proposed plan for Phase II before the end of the fiscal
year, September 30, 1980. The major agenda item for the meeting vas a pro-
gram evaluation by the JCC members aided by four background documents prepared
by the staff:

(o)

"Overview and Inputs for Evaluation," prepared by ASRT, giving a status
report on all activities as of February 1980

"Phase II Planning,” prepared jointly by ASRT, NRC/Cairo, MAS/NRC, and
NS7 with input from USAID/Cairo.

"Project-by-Project Summaries" of ongoing Phase I activiries and of the
proposed new or continuing projects for Phase II.

"Overview and Inputs for Evaluation" as prepared by the NAS/NRC for
demonstration projects and R&D projects and by NSF for tie inscru-
mentation technology and S&T information components.

The JCC members concluded that "Phase 1 of the program was highly success-
ful as the initiating effort to addreas Fgypt's denire to atrengthen its
national research and development management capabilities and to utilize its
RED resources in solving critical economic and mocial problems,"
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The JCC recommended that the Applied Science and Technology Program
during Phase II consist of the following major elements:

o Ngtional Policy Measures for Science and Technology
o Program Management and Control
o Demonstration Projects
o R&D Projects
o Infrastructure Development
G. Sixth JCC Meeting, Cairo, November 3-6, 1980

Prior to the formal meetings in Cairo, the JCC members visited Omar
Makram Village, a demonstration site for the More and Better Food and
Biogas Technology projects. The group also visited the Wool Scouring
and Yool Wax Recovery R&D project at the Misr Beida Dyers Corporation
near Alexandria, Egypt. These field visits and discussions contributed
to a review of overall progress during Phase 1.

Considerable attention was given by JCC members to the proposed new
Phase Il project titled 'National Policy Measures for Science and Technology,"
designed to support the work of the ASRT Committee for Science and Technology
Policies. The project is basically designed to help build a capacity within
the ASRT for in-depth policy studies of {ssues faced by the Egyptian commu~-
nity as {t addresses development targets.

[n reviewing the ongoing R&D projects, the JCC expressed satisfaction with
progress of the Phosphate Ores, Wool Scouring and Corrosion projects and
concern about the slower progress in Red Sea ¥lsheri{es. For Phase II, the JCC
recommended that, within the limited resources available for new starts in Ré&D,
priority be given to (a) A New Scheme for Better Land Use to Increase Food
and Food Production in Egypt (this project was later passed to the AID-
Ministry of Agriculture program for consideration and funding), (b) Preparation
of Selected Pharmaceutical Chemicals, and (c) Investigation and Evaluation of
Egyptian Bentonites for Industrial Application.

The JCC also reviewed ongoing demonstration projects, the Science and
Technology Information Project, and received a progreas repcrt on planning
for the proposed new Standards and Measurements projecc:.

H. Seventh JCC Meeting, Washington, D.C., April 1=2, 1981}
The seventh JCC meeting in Washington sought a4 broad review of aii ongoing

projects grouped as followa: (a) Science and Technology Information Systems,
(b) Instrumentation Technology, and (c) Demonstration and R&D Projects.
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In addition the JCC members held an in-depth review of the National
S&T Policy Measurec project, a new component for Phase II, with Dr. Ibrahim
Helmy Abdel-Rahman (JCC member and chairman, ASRT Committee on S&T Policy)
and Dr. Princeton Lyman (USAID/Washington, who led a group of American
S&T policy planners in Cairo in an overview of Egyptian S&T policy planning
institutions and methodologies). The JCC concluded that their body (i.e.,
the JCC itself) should be the "technical panel" which would interface with
the ASRT principal committee on science policy and would participate in
the annual meetings on S&4T policy scheduled in Cairo in November 1981, and
late 1982 and 1983.

The JCC suggested that the methodological development of the new National
S8T Policy Measures project take place gradually and, during the first
vear of implementation, that it include the following activities:

0 Analytical and evaluative studies {n sectors such as construction,
pharmaceuticals, and the food industry

0 A comparative study of decision making on technology choices in Egyptian
public and private industries, factors that influence the choices, and
policy implicarions of these choices for future industrial develop-
ment

© A small working seminar to be held in 1981 to analyze the experience
gained from preparatory studies, with the goal of making recommendations
for 1982 and 1983

1. Eighth JCC Meetiny, Cairo, November l4-16, 1981

Immediately before the eighth JCC meeting, two seminars sponsored by the
ASRT, one national and a second of an international scope, were held {n Cairo
on "Towards a Technology Policy for Egvpt." These activities represent a first
step under the Phase Il program component on National S&T Policy Planning.

This activity represents the beginning of a much-needed procaess to increase the
dialogue between high-level officials responsible for scilence and technology
and for planniny fiscal policies {n Egvpt.

The National Bureau of Standards (NBS) has been selected to work with the
Egyptian Organi:ation for Standardization and Quality Control (affiliated with
the Minfstry of Industry). A program {nvolving training, observation, and
study at the NBS facility {n the United States will be instituted as well as
on-site training in several areas of standardization and metrologv i{mportant to
Egyptian industries. Some upgrading of equipment i{s {ncluded, but the emphasis
{8 upon technical exchange and training activitien.

lt was agreea that ASRT and USAID/Cairo will carry out Phase 11 plans for
Instrumentation Technology and S4T Information. The Univeraity of Wisconain,
National Institutes of Health, Georgia Institute of Technology, and Catholic
Univeraity of Amerfca will he the implementing agencies,



JCC members again visited Omar Makram Village and the various
laboratories within the National Research Centre to discuss progress in
the demonstration and the research and development projects with the
projects' principal investigators and their staff sclentists,



ANNEX C
INSTITUTIONS VISITED BY EGYPTIAN PARTICIPANTS
Phase I (1978-1981)

Universities

U.S. Federal and State Governments and/or Laboratories
Private Industries and Corporations

Other Organizations

Technical Meetings and Conferences Attended
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UNIVERSITIES VISITED BY EGYPTIANS DURING PHASE I

American Universicy
Center for Technology and Administracion
Washington, D, C,

Colorado School of Mines Research Inscicuce
Golden, Colorado

Concordia Universicty
Montreal, Quebec, Canada

Cornell Universizy

Ithaca, YNew York
Department of Food Science
Department of Animal Science
Vegetable Crops Department
Division of Nutricional Sciences
Department of Agronomy

Duke Universicy
Marine Labora:zory
Beaufort, Norzth Carolina

George washingzon Universi:zy
Program on Science, Technology, and Public Policy
4ashingion, D, C,

Georgla Institucte of Technology

Atlanta, Georgla
Office of Internazional Programs
Enginedring Experizent Statlion
School of Infor=ation and Compuzer Science

Harvard Universicy

Prograr for Sclence and Inzernazional Affalirs
Kennedy School of Governcent

Cambridze, Massachuset:s

Towa State Univarsicy

Apes, lowa
Depar:ment of Ani{mal Science
College of veterinary Medicine

Massachuvetts [nscitute of Technology (MIT)
Cambridge, Massachusetts
Cancer for the Study of Policy Alternativaes
Technology Adaptation Program
Energy Laboratory
Departzent of Nusriilon and Food Sclence

Michigan State Univarstizy

East Lansing, “ichigan
Depar:ment of Food Science and Human Nucrition
Department of Dalry Sclence
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North Carolina State Universicy
Asheville, North Carolina
Minerals Resaarch Laboratory
Textile Chemistry Department, School of Textiles

Texas Tech Universicy
Lubbock, Texas
Department of Chemical Engineering

Texas ASGM University

College Station, Texas
Food Protein Research and Development Canter
Department of Entomology
Plant Science Lepartment

Tufts Universiczy
Nutrition Inscituce
Medford Massachusatts

Tulane Universicy

New Orleans, Loulsf{ana
Jutriz{on Department
Tropical Med{cine Deparctzent
School of Public Health

Und{versity of Ari:=ora
Tucson, Ari:zona
Office of Arid Land Studies
Department of Plant Science
Environmental Research laboratory
Depariment of Sotls, Water, and Engineering

Universitv of Briztsh Columdia
Vancouver, 3rizish Columbia, Canada

University of Californta at Davis
Davis, California
College of Agriculiure
Veagetable Crops Depar:iment
Agronomy and Range Scie:.e Departement
Departzent of Food 3cience

University of California, 3erkelay
Berkeley, Californtia
Depariment of Chemical Engineering
Department of Nutrition Sclences
Departreant of Soil and Plant Nutrttion

University of C lifornia a2 Los Angeles
Schoo! of Public Health
West Los Angeles, Californta

University of Caltforntia at Riverside
College of Natural and Agricultural Sclences
Riverside, California


http:Departw.nt
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University of Florida

Gainesville, Florida
Department of Entomology
Fruit Crops Nepartment
Yegetable Crops Department

University of Illinois
Deparcment of Microbiology, Urbana, Illinois
Department of Pharmacognosy and Pharmacology, Chicago, Illinois

University of lowa
Department of Botany
Towa City, lowa

University of Miami
Clean Energyv Research Institute
Coral Gables, Florida

Universizy of Minnesota
Department of Animal Sciences
St., Paul, Minnesota

Universizy of Nedraska
Jepari=ent of Animal Scilences
Lincoln, Nebraska

University af Norzh Carolina
School of Public Healtzh
Department of Nugrition
Chapel Hill, W vzh Carolina

Universizy of Cklahoma
Pediatric JepariTen:
wlahoma Clsy, Sklahoma

Universizy 3f Southern Caltifornia
School of Pharcacy
Los Angeles, Califarnia

Universizy of Utah
Depar:zent of Metallurgy
S5alt Lake Citv, Utah

Universicy of Wisconsin
Madieson, Wisconasin
Jepartrent of Food Science
Department of Dalry Sctience
Jeparirent 2 Lacterioloyy
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FEDERAL A'MY STATE GOVERNMENT AGENCIES/LABORATORIES VISITED BY EGYFTIANS
DURING PHASE I

Environmental Procection Agency
Washington, D.C,
Denver, Colorado
Gulf Breeze, Florida
Athens, Georgia

Florida Department of Natural Resources
Marine Research Laboracory

St. Petersburg, Florida

Marathon, Florida

Food and Drug Administration
Washington, D.C.
Divis{on of Nutrition
Division of Chemistry and Physics
Epidemiology Unic

Nacional Fertilizer Development Center
Tennessee Valley Authority (TVA)
Muscle Shoals, Alabama

National Institutes of Health (NIH)
Bethesda, Maryland
Natioral Instizute of Child Healrth and
Human Development
National Institute of Arthricis, Metabolism,
and Digestive Diseases
Nazional Institute of Allergy and
Infectious Dizeases

National Oceanic and Atmospheric Adminiscration (NOAA)
National Marine Fisheries Service (NMFS)
Northeast Fisheries Centar
Highlands, YNew Jersey
Southeast Fisheri{es Center
Miam{, Florida
Panama Ci{ty, Florida
Gulf Breeze, Florida
Beaufort, North Carolina

National Technical Information System (NTIS)
Springfield, Y{rginia

Office of Sctence and Technology Palicy (CSTP)
Executive Off{ce of zhe Pres{denc
Washingeon, D.C.

Office of Technology Assessment (QTA)
U.S, Congress
Washington, D.C,

Smithsontan Insrttution
National Museum of Natural Hiscory

Washington, D.C,
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Smithsonian Science Information Exchange (SSIE)
Washington, D, C.

U.S. Bureau of Mines
Salt Lake City, Utah

U.S. Deparcment of Agriculture
Beltsville Agricultural Research Center
Beltsville, Maryland

Cotcton Insects Research Laboratory
College Station, Texas

Eastern Regional Research Center
Fhiladelphia,Pennsylvania

Forest Products Laboratory
Madison, Wisconsin

Human Nutrition Research Laboratories
Grand Forks, YNorth Dakota

Insects Attractants laboratory
Gainesville, Florida

Insects Affecring Man and Animals Research Laboratory
Gainesville, Florida

Lake Alfred Agricultural Research and Educati{on Cancer
Lake Alfred, Florida

National An{mal Disease Cencer (NADC)
Ares, lowa

National Veterinary Services laboratory
Ames, lova

Northern Regional Research Canter
Peoria, Illinoils

Quincy Agricultural Resvarch and Educacion Cencer
Quincy, Florida

Science and Education Adeministracion (SEA)
Hyatcsville, Maryland

Soil Conservation Service
washingtaon, D, C.
Phoenix, Arizona

Southern Reglonal Research laboratory
New Orleans, Loutsiana

V.5, Salintty Laboratory
R{verstide, Caltilornia

U.5, “ater Conservation Ladboratory
Phoenix, Arizona
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U.S, Department of Agriculture (cont,)
Western Cotton Research Laboratory

Phoenix, Arizona

U.S. Department of Stata
Office of the Coordinator for the U,N, Conference on Science and

Technology for Development
Washington, D.C.

Virgin Tsalands Department of Conservation and Cultural Affairs
Division of Fish and Wild:ife
Charlotcte Amalie, Virgin Islands
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PRIVATE INDUSTRIES/CORPORATIONS VISITED BY EGYPTIANS DURING PHASE I

Agrico International

Tulsa, Oklahoma
Urea ammonium nitrate solutions plant, Verdigris, Oklahoma
Faustina fertilizer production complex, Donaldsonville, Louisiana
Fort Green mine and plant, South Pierce, Florida

Amerchol Company
Edison, New Jersey

Amoco Research Center
Naperville, Illinois

Aquafine Corporation
Brunswick, Georgia

Burlington Industries
Clarksville, Virginia

Carnation Research Corporation
Van Nuys, California

Cargill Inc.
Wayzata, Minnesota
Flax Sunflower Department
Domestic Sovbean Processing Division

Cotton Inc.
Technical Research Services Department
Raleigh, North Carolina

Davy McKee Engineering Design Co.
Lakeland, Florida

Del Monte Research Center
Walnut Creek, California

Denver Equipment Division
Joy Manufacturing Company
Colorado Springs, Colorado

Eastern Artifici{al Insemination Cooperative
Ithaca, New York

Farmland Industries Inc,
Bartow, Florida

Foremost-McKessun Company
Gilroy, California

Gardin{er Inc,
(formerly U,S, Phosphoric Products)
Tampa, Florida
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General Foods Corporation
Tarrytown, New York

Gerber Products
Fremont, Michigan

Grande Cheese Co.
Brownsville, Wisconsin

Hazen Research
Golden, Colorado

Hunt-Wesson Foods
Research and Development Department
Fullercton, California

Internstional Minerals and Chemicals Corporaction
Lakeland, Florida

Moblil Research and Development Corporation
Materials Engineering Section, Paulsboro, New Jersey
Mob{l Field Research Laboratory, Dallas, Texas

P€{zer Genetics
Doniphan, Nebraska

Plains Cooperative 0il M{ll
Lubbock, Texas

Ranchers 0il Compauy
Fresno, California

Stauffer Chemical Company
Vernal, Utah

Tetra Tech Internacional
Arlington, Virginia

Unichem International
Hobbs, New Maxico

U.5.5., Agrichenicals
Bartow, Florida

U.S. Steel Corporation
Engineers and Consultants, Pittsburgh, Pennsylvanis
Research Laboratory, Monroeville, Pennsylvania

Yebster International
Los Angeles, California
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OTHER ORGANIZATIONS VISITED BY EGYPTIAN DURING PHASE I

American Chemical Society
Washington, D, C.

Battelle Memorial Institute
Columbus, (hio

The Bio-Energy Council
Washington, D, C.

Burke Rehabilitation Center
Nutrition and Metabolic Research Division
White Plains, New York

Denver Research Institute
Office of International Programs
Denver, Colorado

Fertilizer Institute
Washington, D. C.

Institute of Gas Technology
Chicago, Illinois

International Bank for Reconstruction and Development
Washing-on, D. C.

International Center for Arid and Semiirid Land Studies
Lubbock, Texas

International Fertilizer Development Center
Muscle Shoals, Alabama

sutrition Foundation
New York, New York

Volunteers i{n Technical Assistance (VITA)
Mt, Rainier, Maryland

The Wool Bureau
Woodbury, Long Island, New York
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MEETINGS ATTENDED BY EGYPTIANS DURING PHASE 1

American Society for Microbiology Annual Meeting
Miami Beach Florida
May 11-17, 1980

Bio<Energy '80 World Congress
Atlanta, Georgia
April 21-23, 1980

Fertilizer Industry Roundtable
Atlanta, Georgia
October 3l-November 1, 1978

Fourth International Symposium on Livestock Wastes
Amarillo, Texas
April 14-18, 1980

Institute of Food Technologists Annual Meeting

New Orleans
June 8-T1, 1980

Institute of Food Technologists Annual Meecting
Atlanca, Georgia
July 7-10, 1981

Nacional Association of Corrosion Engineers (NACE) Corrosion '80 Symposium
Chicago, Illinois
March 3-7, 1980

Second International Congress on Phosphorus Compounds
Boston, Massachusetts
April 21-25, 1980

Third Miami International Conference on Alternative Energy Sources
Bal Harbour, Florida
December 14-17, 1980
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ANNEX D
EGYPTIAN PARTICIPANTS, RESEARCH AND DEVELOPMENT
MANAGEMENT TRAINING PROGRAMS
DENVER RESEARCH INSTITUTE
DENVER, COLORADO

1979

0 R&D Management Methods, June 18-July 7, 1979
o Technical Economics, July 9-27, 1979

0 R&D Marketing, August 20-September 7, 1979

0 R&D Marketing, August 20-September 7, 1979

0 Technology Assessment, Septeaber 10-28, 1979



NAME
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TRAINING PROGRAMS

Denver Research Institute
Denver, Colorado

PRESENT POSITION

PARTICIPANTS IN RESEARCH & DEVELOPMENT MANAGEMENT

PRINCIPAL FIELD

RESEARCH & DEVELOPMENT MANAGEMENT METHODS (June 18-Juiv 7, 1979)

Adel A. Abdel-Azim

Hatem M. Aldl

Ahmed Bakr

Fathy Mossad Ebeid

Yohamed M, El-Halwagy

Mohamed El-Husseiny

Anas El-Naggar

Mohamed H, Fadl

Sami H, Fayed

Fahmy Ramadan
Nabil A. Saleh
Gamila Wassel

Mshmoud 1., Younis

JECHNICAL ECONOMICS (July 9-27,

Director, Central Metallurgy
Research Insctitute, NRC

Head, Department of Animal and
Poultry Nutrition, NRC

Professor, Faculty of Agriculture,
Cairo University

Director, Egyptian Petroleum
Research Institute

Head, Chemical Engineering &
Pilot Plant Department, NRC

Professor of Food Technology, NRC

Program Manager, Research and
Development Department, ASRT

Professor of Pulp and Paper, NRC

Program Manager, Environmental
Research, NRC

Secretary General, NRC

Professor of Organic Chemistry, NRC
Professor of Pharmacognosy, MRC
Head, Systems and Information

Sciences Unic, NRC

1979)

Nour El-din Abdel-Azi:

Hussein Badawy

R&D Division, Industry & Technology
Transfer Program, National Institute
of Standards, ASRT

Head, Department of Marine Biological
Reference Collection, Institute of
Oceans & Fisheries, ASRT

Physical Chemistry
Blochemistry of
Nutrition

Agriculture and
Botany

Chemical Engineering

Chemical Engineering

Dairy Science

Radiacion Biology

Applied Chemiscry

Water and Wastewater
Technology

Biochemistry
Chemistry
Pharmacognosy

Electrical
Engineering

Physics

Marine D{ology



Mohamed Said Mustafa Badawy

Hanafy Aly Deebeas

Attia Abd El-Kader

Mohamed Ali Ghobashi

Ahmed Labib Hussein

Shadia Ragheb Tewfik

Harmam Abdel Rahman El-Abd

Aziza Yousef

~74=

Agriculctural Economics Research
Group, More & Better Food Project
NRC

Technical Office of ASRT and
Institute of Geophysics and
Astronomy

Assoc, Professor of Mechanical
Engineering, NRC

Head, Optics Division, Scientific
Instruments Centre, and Technical
Office, ASRT

Head, Refractories & Building
Materials Laboratory, NRC

Pilot Plant Division, Biogas
Project, NRC

Pilot Plant Division, Biogas
Project, NRC

Head, Mineral Beneficiation and
Extractive Metallurgy Dep., NRC;
Principal Investigator,
Phosphate Ore Project

RESEARCH AND DEVELOPMENT MARKETING (August 20-September 7, 1979)

Mostafa Al-Fouly

All Hebeish

Mamdouh Kamel

Effst Abu Muscafa

Hussein Nasr

Mahmoud Saada

Head, Marketing Office, NRC

Marketing Office, NRC; Professor
of Textile Chemical Technology,
NRC

Marketing O¢fice, NRC, Head,
Biochemiscry Laboracory, NRC

Marketing Office, NRC; Research
Professor, Natural Products
Laboratory, NRC

Assoc. Professor of Textiles, NRC
Head, P{lot Plant Laboratory,

Profeanor of Chemical and
Biomedical Engineering, MRC

Agricultural Economic

Geophysics

Mechanical Engineerin

Technical Optics

Chemistry

Chemical Engineering

Chemical Engineering

Mineral
Beneficiation

Agriculture
Textile Chemical
Technology

Biochemistry

Applied Organic
Chemiscry

Applied Organic
Chemistry

Chemical
Engineering



Fouad Osman

Nabiel Eid

Hamd{ Abd Ele-Aziz

TECHNOLOGY ASSESSMENT (September
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Professor, Applied Organic
Chemiscry, Fats and Oils
Laboratory, NRC

Ressarch Assoc., Professor,Medicinal
& Aromatic Plants Unjt, NRC

Assoc., Professor of Plant Physiology
NRC

10-28, 1979)

Mohamed Nabil Aboul-Enein

Ahmed Allam

Mohamed Dia Eldin Hassanein Aly

Nadim A. Ghanenm

Ramz{ M. Habib

Faiza Hammouda

Mahmoud Mohamed Hassanein

Mohamed Hilal

Mohamed M. Khoder

Mahmoud Sidky

Valimoud Abdel Halim Saleh

Professor of Medicinal & Pharma-
ceutical Chemiscry, NRC

Asst, Professor, Head, Departmen: of
Selsmology, Helwan Inst{tute of
Astronomy and Geophysics

Professor of Agriculcure, NRC

Head, Laboratory of Polymers and
Coatings, MRC

Professor, Petroleum Chemistry
Egyptian Petroleum Research
Insticuce, ASRT

Professor of Phytochemiscry,
Pharmaceutical Scl{ences laboratory,
NRC

Professor of Inroganic Chemistry,NRC

Applied Organic
Chemistry

Medicinal & Aromatic
Plants

Plant Physiology

Pharmaceutical
Chemisctry

Geophysics

Agriculcure

Chemisctry

Fluorine Chemiscry

Phytochemiscry

Inorganic Chemiscrv

Professor of Petrochemical Technology;Chemical Technology

Head, Petrochemical Depar:tment,

Egyptian Petroleum Research Institute,

ASRT

Asst, Professor, Electrical Eng.neer-
{ing; Head, Electrical Metrology
Division, Nacional Insti{tute for
Standards

Head, Chemical Industries Division,
Chemical Pesticide Laboratory, NRC

Professcr of Electrical Engineering,
NRC

Engineering
Photomecry

Chemistry

Electrical
Engineering



ANNEX E
EGYPTIAN STUDY AND OBSERVATION VISITS
Phase I (1978-1981)

Demonstration Projects
0 More and Better Food
o Development and Application of Biogas Technology

o New Crops for Arid and Semi-Arid Zones

Research and Cevelopment Projects
0 Evaluation of Egyptian Phosphate Oras
o Corroaion Causes and Control
0 Wool Scouring and Wool Wax Recovery

0 Development of Red Sea Fisheries



DATE
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TRAINING AND OBSERVATION/STULY VISITS

NAME

1979 through 1981
MORE AND METTER FUOD

PURPOSE

PLACES VISITED

Nov 29-Dec 19, 1979

May 15-June 8, 1980

June 4-26, 1980

June 8-26, 1980

June 15-29, 1980

Fakhria Taha
Researcher, Fats & Olls
Laboratory, NRC

Abdel-Hamid Talaat Higazi
llead, Botany Laboratory
NRC

El-Sayed Mohamed Hegazli
Professor of Food

Sciences, Dept. of Nutrition
& Food Sclences, NRC

Ibrahim D. Rifaat

llead, Food Technology &
Dairy Research Laboratorles
NRC

Sabry Riad Morcos
Head, Dept. of Nutrition
& Food Sciences, NRC

Fayez S. Hanna
Head, Solls & Water
Use Laboratory, NRC

Color fixatlion and
nutrient qualities of
cottonseed oil

Crop production,
weed control, crop
rotation, photo—-
synthesis, plant
physiology

Food industry R&D
needs, participate
in meeting

Protein-rich food
mlxtures for infants
and chlldren

Sofll survey
methodolugy, soll
conservation techniques
irrigation & dralnage
methods

USDA Southern Regional Rescarch
Laboratory, New Orleans, LA

Food Protein RAD Center, Tuxas AMM
University, College Statiovn, Texas

Plains Cooperative Qi1 Mill, Lubbuck, TX

Texas Tech University, Lubbockh, TX

Ranchers 011 Co., Fresno, CA

Cargill Co., Minneapolis, NN

Unilversity ot Calitornia, Davis
University of Arizona, Tucsoo
University ot Florida, Calnesville
USDA Agricultural Research Center,
Beitsvlille, WD

Cornell University, lthaca, NY

Institute of Food Technologists Annual
Meeting, Ncw UOrleans

University ot Wisconsln, Madison

Del Monte Research Center, Walnut Creek ,CA
University of Calitornla, Davls

Carnation Research Corp., Van Muys, CA
Utash State Untversity, Logan

Food Protein RAD Center, Texsas Abh
University, College Station, TX

Food & Drug Adsinlstration, Uliv. of
Nutrltion, Wasbington, D.C.

Cerber Products Co., Fresont, hichigan
Unlversity ol Calitornia, Berkeley

University of Calitornia, bavis
Carnation Kesearch Corp., Van Nuys, CA

USDA Soll Conservation Service,
Washington and Phoenix

U.S. Salinlty Laboratory, Riverside, CA

University of Calitornla, Berheley

Unlversity ot Arizona, Tucson
'.S. MWater Conservation Laboratory,

Phoenix, AZ



DATE

GO%iBade sbavhs aris 8 Do Ll R, atetd

PURPOSE

PLACES VISITED

Jun 23-Jul 12, 1980

Auvgust 10-22, 1980

Sept 8-26, 1980

Sept 8-26, 1980

Mohamed El1 Beltagy
Assoc. Professor,
Botany Dept., NRC

Zebaa Motagally
Assoc. Professor of
Animal Nutrition, NRC

Onsi Metwallt
Professor of Nutrltional
Biochemistry, NRC

H. Abdel-Rahman Salams
Chairman, Pest Control
& Plant Protection
Laboratory, NRC

Vegetable crop
production

Use ot green fodder
& agricultural by-

products for animsal
feed

Micro-methods for
estisating nutrtfents
in blologlcal flulds,
blologlcal evaluatlon
of foodstufls used on
experimental animals,
nutritional survey
methodology

Integrated pest
managesent , field
trials, extension
activities

USDA Agricultural Research Center, Beltsville, MD
Texas ALM University, College Statica

University of Arlzona, Tucson

University of California, Niverside

University ot Calilornia, Davis

Cornell University, lthaca, NY

USDA Agricultural Research Center, Beltsville
Michigan State University, East Lansing
University ot Nebraska, Lincoln

University of Minncsota, St. Paul

University of Wiscoasin, Madison

Food & Drug Admainistration, Divislon of
Nutritlon, Washingtoan, DL.C.
USUA Husan Nutrition Center, Beltsville,
MD and Crand Forhs, KD
National Institutes ot Health, Betheada:
Center fcr Rescarch tcr Mothers & Childrea
National Institute for Arthritis,
Metabolisam, & Digestive Discases
National Institute of Allergy and
Infectlous Discases
University ol Morth Carolina, Chapel uill
USDA Northern Regional hesearch Center, Peoris, IL
MIT Dept. of Mutrition & Foud Science, Camlridge A

USDA Sclence & Educatlion Adainlstratioa,
Hyattsville, MD

USDA Insects Attractants Laboratory & lasects
Alfecting Man & Anleals Lab, Celnesville, L

University of Florida, Galnesvilie

USDA Agricultural Research & Education Center
Quincy, FL

USDA Western Cotton Research Laboratory, Phoenix

Iniversity of Artzona, Tucson

USDA Cotton Insects Kescarch Lad, College Statlom,IX

Texas ALN University, College Statioa, TX
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DATE

)
HORZ AND BETTER FOOD (continued)

NAME

PURPOSE

PLACLS VISITED

Oct 3J0O-Nov 19, 1980 Mahmoud Nawito

Jan 8-Feb &4, 1981

June 7-10, i981

Hiead, Division of Animal
Resor'vces, NRC

Zelinib H. Ahmed
Director, Food Canning
Development Centre,

El Nazr Co. for
Preserved Foods

Sayed A. Salem
Professor, Food Sclence,

Food Technology Lab, NRC

El Sayed M. llegazi
Professor, Food Sclence,
Dept . of Nutrition &
Food Scliences, NRC

Animal Intertility,
artificial
insemination

Food processing &
quality control

Food Technolopy
meeting

USDA Animal Science Institute, Beltsviile

Michigan State Unlversity, Sast Lansing

University of Wi{sconsin, Madison

Jowa State University, Ascs

National Anieasl Disease Center, Ames, 1A

Cornell University, Ithaca, NY

Eastern Artiliciasl Insemination
Cooperative, lthaca, N(

Wisconsin Better Process Control! School,
University ot Wiscoasin, Radison

Crande Cheese Co., Brownsville, Wl

University ot Callfornla, aris

Factory of lnnovative Foods, South Son
Francisco, CA

Ed Hlrschberg Freeze Drying Co., South
San Francisco, CA

Foremost-Centry Factory, Cllroy, CA

Central Valley Water Project, Los Banos, CA

Comspack Foods Co., King City, CA

Caliiornia Polytechanlca State tmiversi-y,
San Luis Oblispo

Carnation Research Center, Van Muy-, CA

llunt ~UYesson Research Center, Fullertom, CA

Institute lor Food Sclence & Techoology,
University of Washington, Seattle

Michigan State University, East lansing

Cerber Products Co., Fresont, Ml

Contincntal Baking Co., Rye, NY

Ceneral Fuods, CO., Tarrytown, WY

The Nutrlition Foundation, New York, KY

Institute of Food Teclinologfsts Annual
Meeting, Atlynta, CA
(airtare paid by another source)



DATES

¥

TRAININC AND OBSERVATION/STUDY VISITS

1979 through 1981

DEVELOPMENT AND APPLICATION OF BIOIAS TELHNOLOCY IN RUBAL AREAS OF ECYPY

NAME

FURPOSE

PLACRS VISITED

Nov 2-29, 1979

Apr 10-30, 1980

May 10-Jun &, 1980

Fatma El-Cohary
Head, Environmsental
Sclences Divistion, NRC

Adel M. El-Dayem
Professor of Chemlcal
Engineering Pliot Plant
Laboratory, NRC

Mohiy E. Abdel-Samle
Microblal Chemistry
Laboratory, NRC

Hoda Mohased Megahed
llead, Rural Rescarch Unfit

KRational Cunter for Social &

Criminologlcal Research

Sald M. Badr El-Din
Sotl laboratory, NRC

Mohased M. Fl-lHalwagl
Head, Chemical Englneering
& Pllot Plant Lab, NRC

Mohly Abdel-Samie
Microblal Chemistry
Laboratory, NRC

State-of-the-art
examination of biogas
research & applica-
tions; economic &
soclal aspects of
Aslan blogas programs

Attend twvo symposia;
blogas for community-
scale digesters

Anaerobic digestion
for methane
product ion

People's Republic ol China (vis:. coordinated

by Chinese Academy o! Scliences)

Thatland (visit coordinaied by t'e biocammic
& Soclal Commisslion for Asia & the Pacliic)

India (visit coccdinated by the lepl. of
Agriculture & the Mater Pollution
Control Board, Cujarat State)

4th Internatlonal Symposius on lLivestock
Wastes, Amarillo, TX

Blo-Energy '30 World Couagress, Atlanta

Clean Energy Research lastitute, Univer—
sity ol Hlami, Coral Cables, FL

Flat Co., Total Energy Module System
(TUTIM), home, {taly.

Amcrican Soclety of microblologisls
Annual Meeting, Rlaml Beach, FL

Univers’ .y of [lilnots, Urbana, L

University of Wisconsin, Madisva, Wl

USDA Forest Products laboratory, Madison. Wi

Institute of Cas Technology, Chicago, IL
Dr. T.B.S. Prahasams, Chicago, IL (KAS
advisory comaittee member)



DATES

NAMES

BIOGAS TECHNOLOCY (continued)

PURPOSE

PLACES VISITED

Dec 5-17, 1980

Nov 29-Dec 18, 1981

Dec 13-23, 1981

A.M. Abdel-Dayenm
Professor of Chemical
Engineering, NRC

Mohamed A. HlHamad
Assoc. Professor, Pilot
Plant Laboratory, NRC

Fatma El-Gohary
llead, Envi-onmental
Sciences Divisfion, NRC

Present a paper at
International weeting;
meet with U.S.
advisory panel
members

Present a paper at
international meeting;
current biogas RAD
actlvities

Present a paper at
international meeting;
current blogas R&D
activities

Jrd Hiam! International Coafer:uce oa

Alternative Energy Sources, Ral harbour, FL

Dr. T.B.S. Prakasam, Chicago, IL (NKAS
advisory committee member)

Dr. Phillp Goodrich, Uulversity of
Minnesota (NAS advisory cosmmittee
chalrman)

4th MHiami Internaticnal Conlerence ovn
Alternative Energy Sources, Mlasi
Beach, FL

Clean Encrgy Rescarch lastitute,
University ol miami, Coral Cables, FL

RetCOM, Posmspano Becach, FL

Institute of Cas Technology, Chicago, IL

Dr. T.BA.S. Prakasam (NAS advisory
committee meaber)

Cornell University, Ithacas, NY

University ot {lllnois, Urbana, IL

4th Milasl International Coalerence on
Alternatlive Encrgy Sources, Mlaml
Beach, FL

Clean Energy Research Institute,
University of K.aal, Coral “ables, FL

Re{COM, Poapano Beach, FL

Institute of Cas Technology, ¢ hicago, IL

Dr. T.B.S5. Prakasam (NAS advisory
committee meaber)



DATE

-82-

TRAINING AND OBSERVATION/STUDY VISITS

1979 through 1981

NEW CROPS FOR ARID AND SEMI ARID ZONES OF ECY"T

NAME

PURPOSE

PLACES VISITED

July 8-29, 1979

Jan 22-Feb 13, 1981

Nov 29-Dec 20, 1981

Adel El-Beltagy®

Faculty of Agriculture,

Aln Shams University

Adel El-Beltagy

Faculty of Agricultur=

Aln Shams University

Abdel R. Sharaf

Protessor, lorticulture,
Faculty of f2griculture

Ain Shams University

Meet with members of

NAS advisory committee

and U.S. arid lands
speclalists

New techniques for
development of salt-

and drought-tolerant
crops; determine
sultable sites tor
Phase 11 training
activities

Arld zone salinfty
problems, plant
nutrition, soll
tertilicy

* Trans-Atlantic alrfare provided by another source.

Utah State University, Logan, UTY

Plant Resources Institute, Salt Lake
City, UT

University of Arizona, Tucson

University of California, Rivarside

University of California, Davis

USDA Agricultural Research Center,
Beltsville, MD

University of Wiscon=!n, Madison

University ot California, Davis

University of Calfitornia, Riverside

University of Arizona

Texas Tech University, Lubbock, TX

Texas A&M University, College Station,TX

University of California, Davis

U.S. Salinity Laboratory, Kiverside, CA

Unfiversity of California, Riverside, CA

University of Arizona, Tucson

Texas Tech University, Lubbock, Texas

USDA Agricultural Research Center,
Beltsville, MD



DATES

-83-

TRAININC AND OBSERVATION/STUDY VISITS

1978 through 1982

EVALUATION OF ECYPTIAN PHOSPHATE OMES AND PHUSPHATE FEKTIL1ZER PRODUCTION

NAME

PURPOSE

PLACES VISITED

Oct 22-Nov 4, 1978

Sep 29-0ct 27, 1979

Oct 5-Dec 15, 1979

Apr 19-26, 1980

Aziza Yousef
Head, Mineral Benefi-

clation & Extractive
Metallurgy Dept., NRC

Tawfic Boulos
Research Professor,
Metallurgy Dept., NRC

Samir El-Nozahy
Researcher, Metallurgy
Dept., NRC

Selim 1. Moustafa
Assoc. Professor,
Metallurgy Dept., NRC

Adel K. Ismall
Researcher, Metallurgy
Dept., NRC

Aziza Youset

Head, Mineral Beneficlia-
tion & Extractive
Metallurgy, Dept., NRC

Tawfik Bulos
Reseacch Professar,

Metallurgy Dept ., NRC

Orientation with U.S.
phosphate fertillzer
Industry

Pilot plant scale
equipacnt and
commercial benefi-
cliation methods

Trainlng on pilot

plant scale ore benefi-
clation & w2t chemical
processing

Attend meeting

Natlonal Fertilizer Development Center,
TVA, Muscle Shoals, AL

luternational Fertilizer Dxevelopment
Muscle Shoals, AL

U.S. Furesu of Hines, Tuscaloose, AL

AMuafine Corp., Brunswich, CA

International Minerals & Chesicals
Corp., Lakheland, FL

Fertilizer Ruundtable, Atlanta, CA

Denver Equipeacnt Division ol Joy Matg-
Co., Culourado Sprimnys, CO

Hazen Research, Coldec, CO

Colorado Schouol ot Mines Rescarch lastitute

U.S. Burcaeu of Mines, Salt Lake Clty, UT

international Fertilizer Development
Center, Muscle Shoals, AL

International Minerals & Cheuicals Cotp.
Lakelend, FL

U.5.S. Agrichemicals, Bartow, FL

Cardinier lnc., Tampa, FL

Davy KcKee Inc., Lahcland, FL

International Fertilizer Development
Center, Muscle Shoals, AL

2nd International Cougress on Phosphorus
Compounds, Boston, MA



DATE

NAME

1
PHOSPHATES (continued)

PURPOSE

PLACES VISITED

Sep 6~-Nov 8, 1980

Sep 7-21, 1980

Sep 26-0Oct 10, 1981

Nov 28-Dec 19, 1981

Samy El-Afift

Senfor Research Officer,
Pilot Plant Laboratory,
NRC

Abdel Gwade Saber

Manager of Laboratories

& Quality Control, Societe
Financiere et Industrielle

d'Egypte

A. F. Sabry
Chairman, Soclete
Financiere et Industrielle

d'Egypte

Aziza Yousef

Head, Mineral Beneficia-
tion & Extractive
Metallurgy Dept., NRC

Tawfic Boulos
Research Professor,
Metallurgy Dept., NRC

Selim F. Estefan
Professor of Metallurgy,
Central Metallurgical
Research & Development
Institute (CMRDI), NRC

Talaat A.B. Lawendy
Assoc . Professor of
Metallurgy, CMRDI, NRC

Training on chemical
conversion of
phosphate ores

Commercial phosphate
processing

Technical aspects of
fertilizer manufactur-
ing; calcination of
phosphate ores

Training in fertil-
fzer granulation
technology

International Fertilizer Develojment
Center, Muscle Shoals, AL

International hinerals & Chemicals
Corp., Lakeland, FL

Cardinier, Inc., Tampa, FL

U.S.S. Agrichesicesls, Bartow, FL

World Bank, Industrial Projects Dept.,
Washington, D.C.

Tetra Tech International, Washingtoa, D.C.

Agrico International, Tulsa, 0K, and
South Plerce, FL

Intcrnational Fertilizer Development
Center, Muscle Shoals, AL

National Fertilizer Development Center
TVA, Muscle Shoals, AL

North Carolina State University,
Asheville, NC

Texas Cu.t Chesmicals Co., Aurora, NC

J.R. Simplot Co., Pocatello, ID

Becker Industries,- Conda, 1D

U.S. Bureau of Mines, Albany, OR

International Fertilizer Development
Ceater, Muscle Shoals, AL



DATES

-85-

TRAININC AND OBSEKVATION/STULY VISITS

1979 throogh 1981

CORKOSION CAUSES AND CONTROUL

NAME

PURPOSE

PLACES VISITED

March 1-23, 1980

Oct 20-Nov 7, 1980

Feb 12-Mar 29, 1981

Venice Gouda

Chalrman, Physical &
Inorganic Chemistry Dept.
NRC

Sayed M. Sayed

Corroslon Laboratory,
Physical Chemistry Dept.,
NRC

Talaat M.H. Saber
Research Professor,
Corrosion Laboratory,
Physical Chemistry Dept.,
NRC

Abdel G.A. El-Husary

Research Assist. Professor,

Corrosion Laboratory,
Physical Chemistry bept.,
NRC

Monitoring & control
of corruaion; attend

symposius

Corrosion monitoring
techniques, retlnery
fallure analysis

Training on klectron
Spectroscopy for
Chemical Analysis
(ESCA) equipment

National Association of Corrosion
Engincers (NACE) Corrostiva "BU
Sysposlua, Chlcago

Amoco Research Center, Rapervilice, L

Mobil Rescarch & Dxveloparatl Corp.,
Paulsboro, NJ

Mobil Fleild Rescarch Laboratory, bualles,
TX

Uniches Interuaticual, Bobbs, WS

AnoCo lesvatch Center (Stendard U1 Co.,
Indlana), Naperville, IL
and Whiting Ketinery, Whiting, 1IN

Perkin-Elecr, Physical tlectrontce
Division, Eden Pralrie, M

Unlversity ol Minnesole, Mlancaspolis

Battelle Northwest Laburatories,
Richland, YA



DATE

-86-

TRAINING AND OBSERVATION/STUDY VISITS

NAME

1980 through 1981

WOOL SCOURING AND WOOL WAX

PURPOSE

PLACES VISITED

Jan 6-26, 1980

Adel A. Kantouch
Research Professor of
Textile Chemical
Technology, Textile
Research Division, NRC

Ahmed N. El-Bendak
Professor, Textile
Research Division, NRC

U.K.-study “Lo-Flo~ &
“WRONZ™ wool scouring
systeas
U.S.-marheting & RAD
managesent methods;
processing of wool
wax into lanolin &
other derivatives

International Wool Secretartat, llkley,
Yorkshire, UK

Sir James Hill & Som, Lid., Bradtord,
Yorkshire UK

Croda, Iec., Rawcliff Brldge, Yorhshire

Jarsmalin & Co., Huddersfield, Yorhshire,
UK

Uaniversity of Leeds, Textile Dept.,
Yorhshire, UK

Burllington Industries, Clsrhsville, VA

North Carolina State Umiversity School
of Textliles, Paleigh, N

Cotton Incorporated, Raleigh WC

The Wool Bureau, Loag lsland, KY

Amerchol, Inc., Edisoca, WJ
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TRAINING AND OBSERVATION/STUDY VISITS
1979 through 198I

DEVELOPMENT OF RED SEA FISHERIES

DATE NAME PURPOSE PLACES VISITED

Jan 15-Feb 1, 1981 A.R. Rayoumi Mectings with NAS Ben Jones, Mational Mirine Fisherles
Director, Institute of advisory coamlittee Service, Seattlc, WA
Oceanography & Fisheries Alonzo Pruter, Consultant, Seattle, WA
Academay of Sclentific Harvey R. Builis, Consultant, Fiincetuva, FL
Research & Technology (ASRT)

Feb 22-Apr 24, 1981 Sherif Ramadan Training in spiny National Marine Fisherles Service,
Assistant Lecturer, lobster fishery Miami, FL; Panema Clity, FL; Beaufort,
Institute of Oceanography development & research SC; Highlands, N1
& Fisheries, ASRT management Florids Dept. of Niatural Resovurces,

St. Petersburg & Maraethon, FL

Virgin Islands Dept. of Conservation &
Cultural Atfairs, Division ot Fish &
Wildlife, Charlotte Amalle, ¥!

U.S. Environmental Protection Agency,
Culf Breeze, FL

Duke Unlversity Marine Laburatory,
Beautort, ND

Museus of Katural History, Salthsomian
Institution, Washingtoan, b.C.
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ANNEX P
PROGRAM PLANNING AND MANAGEMENT TRAVEL
1978 - 1981



APPLIED SCIENCE AND TECHNOLOCY RESEARCH PROGRAM

PROCRAM PLANNING AND MANAGEMENT TRAVEL

1978
DATE PERSONS PURPOSE PLACES VISITED
May 1-27 Jay Davenport, Statt otticer, lst Meeting, JLC Calro, Egypt
Staff Officer, BOSTID Bachgrouand Discussions
NAS/NKC Oftice in Cairo
May 5-10 Victor Rabinowitch, 1st Meeting, JCC Calro, Egypt
Director, BOSTID Bachground Discussions
NAS/NRC Otfice in Cairo
May 5-10 U.S. JCC Panel 1st Meeting, JCC Cairo, Egypt
H. Guyford Stever,
Chairman
Ceorge Bugliarello,
Member
James Hillier,
Meaber
July 1-27 M. Kaamel, General Prog. hgt. Planning Baskington, UL.C.

July 1-Aug. 15

Sept. 15-30

Director, NRC

A.S. E]l Nockrashy,
Dir., Foreign
S&T Program, ASRT

Osman A. Galal,
Dir., Int'l.
Programs, NRC

Jay Davenport,
Statf Otticer,
BOSTID

R&D Mgt . Training Programs
Equipacnt Procurement

Ceneral Prog. Mgt. Planning
R&D Myt. Trainiang Programs
Equipaent Procuresent

More & Better Food Proj.

More & Better Food Proj.

Program Mgt. (Kecruitseat Advisor,
NRC )
More & Better Fooud Project

Uepver kescefch loal.
U Miscoaustico

Mashington, U.C.
benver kescafcth (mal.
U. wisconsia

Ue dorth liakula
Ue Uhlabiouias

Tulits U., Mwlon, hasse.

Calro, bgypt

Calro/Denictte, Lgypt
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1978, continued

DATES PERSONS PURPOSE PLACES ViSITED
Sept. 5-14 A. Nasaith, Nile Soil & Water Panel Cairo, Igypt
Sctaff Officer, Program Planning: Biogas Techmoloty
BOSTID
Sept. 15-2} H. Weldes, Program Planning, prior to appoint- Cairo, Egypt
Candidate, Advisor, sent as NRC Advisor and NAS

Oct. 26-dov. 10

Oct. 26-Nov. S

Nov. 1-4

Nov. 1-6

Oct. 26-Nov. 10

A. S. El1 Nockrashy,
Dir., Foreign S&T
Program, ASRT

Osman A. Galal,
Dir., Int’l Programs,
NRC

M. Kamel,
Director, NRC

A.M. Abou El-Aga
President, ASRT

Moustafa Hafez
Mesber, JCC

Mahmoud Riad
Member, JCC

Yusef Waly
Member, JCC

Abdel Fattah Rizk
Staff Officer, ASRT

Reaident Program Director
Prograas Mgr.

20d JCC Meeting
More & Better Food

(Same as above.)
2nd JCC Meeting
R&D Mgr. Training

2nd JCC Meeting

2nd JCC Meeting

2nd JCC Meeting
Program Coordination for ASKRT

bsshington, D.C.
Columbus, Ohio
Uashingtoa, D.C.

(Ssac as adove.)
¥ashington, D.C.
Columbus, Ohio

Sashington, D.C.

Washington, D.C.

Washington, D.C.
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APPLIED SCIENCE AND TECHNOLOCY RESEARCE PROCRAM
e et T S TRE AND I1ELTNULOGLT RESEARCE PROCRANM

PROGRAM PLANNING AND MANACEMENT TRATEL

1979
DATES PERSONS PURPOSE FILACES VISIIED
Jan. 2 H. Weldes, Report to Post for Cairo, Igypt
Dir., NAS Program assigneent at NRC
Jan. 5-26 A. Nasmith,
Staff Officer, BOSTID Assist in establishing MAS Cairo, Egypt
NRC office in Cairo
Staff Officer for visit of
Bilogas Technology panel
Sctaff Officer for visit of
Arid Lands panel
March 24-30 U.S. JCC Panel
H. Guyford Stever, 3rd Meeting, JCC Cairo, Egypt
Chatrman
George Bugliarello,
Member
Mary Carter,
Member
Victor Pabinowitch
Dir., BOSTID
March 24- Jay Davenport, 31d Meeting, JCC Cairo, Egypt
April 6 Staff Officer, BOSTID Program planning
Serve as staff officer for
Phosphate Ore panel
March 24- A. Nasaith 3rd Meeting, JCC Cairo and Alexandria,
April 6 Staff Officer, BOSTID Red Sea Fisheries Egypt
May 11-18 Don Evans, DRI was a subcontractor for RAD Cairo, Egypt

Denver Research
Institute (DRI)

seminars. Visit was to plan
Egyptian participation in the
seminars which occurred during

June-Sept., 1979



DATES

PERSONS

June 13-July 5

June

Sept

Nov.
Nov.

Nov.

18-29

. 15-0ct.

26-Nov.

4-12
2-10
4-10
&-10

39

1-16

11

I5

-93.

1979, continued

PURPOSE

FLACES WISITYD

A.S. E1 Nockrashy,
Dir., Foreign
S&T Program, ASRT

Osman A. Galal,

Dir., Int'l.
Programs, NRC

B. Weldes,
Dir., NAS Prograa

Jay Davenport,
Staff Offlcer, BOSTID

A. Nasmith,
Staff Officer, BOSTID

U.S. JCC Panel

H. Guyford Stever,
Chalrman

George Bugllarello,
Meabor

Mary Carter,
Mesber

James Hilller,
Member

Victor Rabinowltch,
BOSTID

Jay Davenport,
Staff Officer, BOSTID

Program coordisation discussions
vith NAS and NSF, Phase 1l
Planning

Progras planring, equipment and
instrumentation

K4D Mgt. Seminars, site vislt

New Crops for Arid Lands proj.
planning meting

Nutrition sctivities, MBF
project (Calal only)

Progrea coordinatiocn sectings
Phase 11 Planning

Preparations for JCC-1V

Phase 11 Plannicg

Programs Coordinatlion

Staff officer, Phosphate Ore
R&D project

Staff Otficer, Biogas Technology
Project
Staff Officer, 4th JCC Meeting

4th Meeting, JCC

Staff Officer, 4th JCC Meeting
Program Coordinator

Kashingtoe, D.C.

Katiocal lzatitectes of
Ezaleh

Sclecttfic loatrummsts
Center, U. Wiscomain

Ixtvur Basearch loetitute

Coata Nesa, Calltl.

lLos Angeles, Cal:if.

Kew Yozh Cley, B.Y.

Tufts U., Sewios Mass.,

Uashicgton, D.C.

Calro, Lgypt

Calro, Egypt

Calzc, Egypt

Catro, Igypt
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1979, continued

DATE PERSONS PURPOSE PLACES VISITED

Mov. 9-18 David Williams, Financisl Mgt., NAS Accountss Cairo, Egypt
Comptroller, NAS Catiro



DATES

PLIED SCI1ENCE AND TECHNOLOGY RESEARCE PROCRAM

PROGRAM PLANNING AND MANAGEMENT TRAVEL

PERSONS

1980

PURPOSE

FLACES VISITED

Feb. 1l1-March 8

Feb. 17-Maxch 16

Feb. 24-28

Jan. 8-11

March 22-April 15

June 10~-July 1

H. Weldes,
Dir., NAS Program

A.S. E] Nockrashy,
Dir., Foreign S&T
Programs, ASRT

Osman A. Galal,
Dir., Int"1
Programs, NRC

Hassan Ismail,
President and
Chairman, ASRT

Mostafa Al-Cabaly,
Member, JCC

Osama Al-Klholy,
Member, JCC

Ibrahia H. Abdel

Rahman, Member, JCC

A. Kasmich,
Staff Officer,

BOSTID

A. Nasmith,

Scaff Officer,
BOSTID

Jay Davenport,
Staff Officer
BGSTID ’

Phase II Progres Planning
S5th Meeting, JCC

Phave Il Program Plancing

Sth Meeting, ICC

Food Technology, More &
Better Food

Hutrition, More & Better
Food

Food Technology Pilot
Plsnt Design Flanning

RAD Mgr. Training

5th Meeting, JCC

Blogas Tecknology Panel

New Crops for Arid Zooes Panel

Red Seas Flsteries

Program Mgt., XAS/NRC in Cafro
(during sick leave of resident

progras dircctor.)

Phase II Progras
Plincing & Mgt.

Hashington, b.C.

Rashingtc.., B6.C.

Tulane L., Sew Orlcans

U.S. Dept. of Agriculture

Soutbern Laloratory, New
Ot leanas

Food Protele 840 Center,
Tenas AbNM L.

U. Calif./bavis

Drover Rescatch lost.

Vashiggton, B.C.

Calro, Lgypt

Calro, Al Burghada &
Alezacdria, Egypt

Calro, Lgypt

Cairo, [gypt
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1980, continued

DATES PERSONS PURPOSE FLACES VISIIED
July 15-Aug. 2 A. S. El Nockrashy, Program Planning with NAS, Hashingtoa, D.C.
Dir., Foreign S&T NSF, and AlID/Washington
Programs, ASRT Equipsent procuresent and U. EBiscorsin, Radison

Instrumentation maintenance/
repair training

R & D Mgt. Training follow-up Denmver Rescarch Isst.
discussions
Nov. 3-6 U. S. JCC Panel 6th JCC Meeting Cairo, Egypt
H. Cuyford Stever,
Chairarn
George Bugl!areilo,
Member
Hary Z. Carter,
Member
James Hillfer,
Meaber
Gilbert White
Member
Nov. 36 Victor Rabinowicch, 6th JCC Meeting Cairo, Egypt
Director, BOSTID
Nov. 3-21 Jay Davenport &ch JCC “eeting Caixc, Egype
Staff Officer, BOSTID Foud Technology Panel, More a Alcxandris, Egypt
Better Food

Program FPlanning

Mary Alice Risdon 6th JCC Meeting Catro, Egypt
Staff Officer, BOSTID Training Progras follow-up
for 1980 and planning for

1981
Nov. 30-Dec. 16 A. Nasmith, Program Mgz., NAS/NRC in Cairo Cairo, Egypt
Staff Officer, BOSTID (during sick lcave of resident

program director)
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APPLIED SCIENCE AND TECHNOLOGY RESEARCH PROGRAM
——cnl oL Tk AL CELTILUGET HLOEARWH PROGRAM

PROGRAM PLANNING AND MANAGEMENT TRAVEL

PERSONS

1981

PURPOSE

PLACES VISITED

Jan. 15-Feb.2

March 20-April 12

March 29~-April 4

March 12-April 4

June 12-July 4
June 18-26

Aug. 14-Oct. 8

Jay Davenport,

Staff Officer, BOSTID

A.S. El Nockrashy
Dir., Foreign
S&T Program, ASRT
Mohamed Fadl
Staff Officer,
ASRT

Ibrahim Badran
President, ASRT &
Chairman, JCC

Hassan Ismail
Member, JCC

I. H. Abdel-Rahman
Member, JCC

Mostafa Al Cabaly
Mewber, JCC

Osama Al Kboly
Mewber, JCC

Mohamed Kamel
Pirector, NRC

H. Weldes,
Dir., NAS Program

Jay Davenport
James Iiillier

A. Nasmith

Program Mgt., NAS/NRC in Cairo
(during sick leave of resident
program director)

Program Mgt. and Planning
7th JCC Meeting

7th JCC Meeting

7th JCC Meeting
/th JCC Meeting

Program Mgt. & ?lanning
Program Planning, Nat'l

Policy Measures for S&T
NAS/NRC Program Mgt.

Staff Officer, BOSTID (After departure of H. Weldes)

Cairo, Egypt

Washington, D.C.
Texas A&M U.

Washington, D.C.

Washington, D.C.
Washington, D.C.

Cairo, Egypt
Cairo, Egypt

Cairo, Fgypt



DATES

PERSONS
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1981, continued

PURPOSE

PLACES VISITED

Nov. 9-17

Nov. 13-17

Nov. 9-25

Jay Davenport,
Staff Officer,
BOSTID

U.S. JCC Panel

Gilbert White,
Chairman

Ccorge Bugliarello
Member

Mary E. Carter,
Member

James Hillier
Member

Leo Packer,
NAS/NRC Resident
Program Director

NAS/NRC Program Mgt.
8th JCC Meeting
1st S&T Policy Seminar

8th JCC Meeting

(designate) in Cairo

Victor Rabinowitch,

Director, BOSTID

Maryalice Risdon,
Staff Officer,
BOSTID

8th JCC Meeting

8th JCC Meeting

Ist S&T Policy Seminar Training
program follow up for 1981 and

planning for 1982

Cairo, Egypt

Cairo, Egypt

Cairo, Egypt

Cairo, Egypt



