
APPLIED SCIENCE AND TECHNOLOGY RESEARCH IN EGYPT
 

STATUS REPO~r: 1978-1981
 

(End of Phase I)
 

Report prepared by
 

Board on Science and Technology for International Development
 
Office of International Affairs
 
National Research Council
 

Washington, D.C., U.S.A.
 

June 1982
 



CONTENTS
 

Page
 

I. APPLIED SCIENCE AND TECHNOLOGY RESEARCH 
 1
 
PROGRAM: OVERVIEW AND SUMMARY
 

Introduction 
 1
 
Program Elements (Phase 1) 
 2
 
Activities of the National Academy of Sciences/ 
 3
 

National Research Council
 
Activities of the National Science Foundation 
 4
 
Overall Financial Aspects 
 5
 

2. DEMONSTRATION, RESEARCH AND DEVELOPMENT PROJECTS 
 7 

Demonstration Projects: 
 7
 

o 	More and Better Food 
 7
 
o 
New Crops for Arid and Semi-Arid Zones 
 10
 
o 	The Development and Application of Biogas 
 14
 

Technology in Rural Areas of Egypt
 

Research and Development Projects:
 

a 	Evaluation of Egyptian Phosphate Ores for Wet 
 17
 
Process Phosphoric Acid and Phosphate Fertilizer
 
Production
 

o 	Corrosion Causes and Control 
 21
 
o 	Improving the Processing of Wool Scouring and Wool
 

Wax Recovery
 
o 	Development o. Red Sea Fisheries 
 27
 
o 
Preparation of Selected Pharmaceutical Chemicals 29
 
o Investigation and Evaluation of Egyptian Bentonites 
 31
 

for Industrial Applications
 

3. TRAINING ACTIVITIES 
 33
 

Introduction 
 33
 
Research and Development Management Training 
 33
 
Phosphate Ore Beneficiation and Chemical Processing 
 36
 
Study and Observation Visits 
 38
 

4. OTHER ACTIVITIES 
 42
 

Phase II Planning 
 42
 
Science and Technology Policy Measures 
 44
 
Standards and Measurements 
 45
 



ANNEX A NAS/NRC Program Statistics 47 

ANNEX B Joint Consultative Committee: 
Summaries of Meetings 

Membership and 52 

ANNEX C Institutions Visited by Egyptian Participants, 
Phase 1 (1978-1981) 

61 

ANNEX D Egyptian Participants, R&D Management Training 
Programs, Denver Research Institute 

72 

ANNEX E Egyptian Study and Observation Visits, Phase I, 
(1978-1981) 

76 

ANNEX F Program Planning and Management Travel 88 



/ 

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
 
major 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, research
 
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, bu:
 
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 is 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-1970a the ASRT and its affiliate, the National Research
 
Centre, initiated collaborative activities and discussions with U.S.
 
scientific 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 in Egypt's scientific community
 

o 	Give higher status and rewards to scientists and engineers engaged in
 
applied, practical, problem-solving research in Egypt
 

o 	Establish new linkages between research institutions and "end-user"
 
groups in industry and in agriculture
 

o 	Provide more up-to-date equipment and instrumentation facilities for
 
ipplied research 

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

o 	Strengthen R&D management in the ASRT and its affiliated inatitutes.
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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 2hase I and subsequent
 
activities beginning Phase II.
 

The balance of this chapter highlights the activities of the Applied
 
Science 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 ELEENTS (PHASE I)
 

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 i 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 training,
 
advisory services, and consultants for the series of projects
 
designed to link Egyptian R&D institutions to end-users in industry
 
ano agriculture.
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o 	Scientific Equipment. 
 As part of its contractual responsibility, the
 
National Science Foundation (NSF), provided scientific
 
instrumentation and equipment to the NRC/Cairo and other
 
participating Egyptian institutions. Strengthening maintenance and
 
repair capabilities was particularly 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 strengthen 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.
 

I. 	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 R&D projects for
 
Phase I were:
 

I. 	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 
'enJ user was the oil refinery at
 
Suez)
 



-4

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
 
consumers of fish and seafood products)
 

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

o 	 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) tias responsible for providing

instrumentation and equipment to participating Egyptian institutions and
 
for 	enhancing their scientific ar.: technical informaation systems.
 

Scientific Instruments and Equipment
 

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

Training. 
 The 	NSF contracted with both the Scientific Instruments
 
Center, University of Wisconsin, and the Biomedical Engineering and
 
:nstrumentation Branch, National Institutes of Health, to provide
 
training in scientific instrumentation maintenance and repair to
 
Egyptian sclentisas and engineers. The goal was to establish
 
maintenance and repair centers in the National Research Centre and in
 
five Egyptian universities.
 

Science and Technology Information Systems
 

Decign. The NSF contracted with the Georgea Institute of Technology
 
to work with ASRT and the Egyptian National Information ,and
 
Documentation Centre (NIDOC) to cot.duct din 
analysis.oi the gyptian
scientific and t'chnical information network and recommend the design 
for a modern, integrated information system. 

Training. The NSF contracted with the Catholic University of Amartca
 
to provide short-term (three months) technicn1 training for Egyptian
 
information specilist.
 



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 wa3 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; incentives) -- 320,000 

5. Other (precontract costs, evaluations, 
etc.) 376,300 -

TOTAL: $8.1 million LE 895,000
 

Notes: (1) Dollar Equivalent $9.4 million
 
(2) AID reserved the equipment funds for direct pcocurement, using a
 
purchasing contractor in New York as 
its agent and subcontracting the
 
task of preparing detailed equipment specifications to the University
 
of Wisconsin's Scientific Instruments 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 (JCC),

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,
 
U.S. 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 individual components 
as
 
well as project status through Eecember 1981. Major start-up or
 
implementation problems during the Phase I period (1978-81) 
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:
 

o 
Less than 4 percent of the total Egyptian land area lies in the
 
natural pathway of the Nile River, where abundant water for
 
irrigation is 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 drea supplied
 
food products to only 20 million people in the early 1950s.
 
Although additional improvements are possible, obviously there
 
are upper limits to agricultural productivity in the Nile Valley
 
and Delta.
 

o 	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 item in the Egyptian
 
national budget. 

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

More and Better Food attempts to bring to bear talents, resources, and
 
experience from modern scienai and technology )n it well-definud area of 
food-relatid problems for thu Egyptian villages and the Egyptian food 
industry. The project is a major effort of the Academy of Scientific 
Research and TechnoLogy (ASRT) through iti National 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,
 
El-Nil Pharmaceutical Company, Al Badrachin Oil 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 in two demonstration villages to improve
 
productivity and the quality of food, and to supplement farm income
 
by introducing nontraditional, market-oriented products.
 
Subprojects include animal nutrition (livestock), poultry raising,
 
crop production (corn, peanuts, soya, tomatoes, onions, etc.), soil
 
fertility, plant protectioai, 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 in 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 in the two villages, and nutrition education programs.
 

o 	Food technology-related activities that help food industries improve
 
processing and thereby help to make Egyptian food products more
 
competitive in local and international markets. Subprojects include
 
developing an improved refining process for cottonseed oil for local
 
marketing, developing processes to use imported dried skim milk in
 
manufacturing soft cheoee, and investigating ways to improve

palatability and shelf life of the protein-rich weaning food known 
as Supriamine. 

kor L10 activitiLo r./,iting to f'arming nd nutritlo!. ba e line 6at4 
were collected in the two demonutrAtion sita. . . tho villages of Kafr El 
Khadri and Omar Makr4m. The dat4 includOd socLal and economic analyses, 
nutritional and hointh 4sosismont., and infurmation on oxisting 
Agricultural practicoa and crop productivity.
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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
 
introduction of improved field 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.
 

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

o 	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.
 

o 
Improving honey yields and methods of beekeeping, by replacing the
 
traditional mud cells with modern wocden cells for housing, and by

improving sanitation of beekeeping operations. Yields were
 
increased by a factor of 5 to 10.
 

o Demonstrating better livestock-raising practices and providing

veterinary services to reduce financial losses due to early
 
mortality.
 

o 	Implementing a nutrition intervention program to combat malnutrition
 
and dietary iron 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 is 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 yields with lower use of refinery materials, and requires no
 
major modification of, or additions to, capital equipment.
 

Similarly, the cheese subproject--in which soft cheese Is made from
 
dried skim milk--revealed 
new techniques suitable either for large-scale or
 
small-scale factories that produce cheese for the Egyptian market. 
 Cheese 
produced in this way was consistent in yield, composition, and quality, and
 
was produced at lower costs than for traditional cheesemaking methods.
 
Furthermore, the process produces a whey by-product that is recoverable and 
suitable for sale as an animal feed, thereby increasing net returns to the 
chiese industry while simultaneously decreasing the volume of waste 
materials that constitute a pollution 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 is the isolation and
 
lack of information sharing among the various subproject investigators.

At the begirning of the More and Better Food project, 
a steering committee
 
was established to have a strong management role. 
 This committee meets
 
regularly, is 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 villages.
 

Good interaction between practical farmer-villagers and the more
 
theoretical scientist-problem solvers is difficult 
to obtain.
 
Fortunately, NRC/Cairo scientists have viewed their role in the village as
 
one of participation in problems suggested by 
the villagers themselves,

and the first tasks undertaken were those of the local people. 
 Gradually,

however,as the scientists gained the confidence of the villagers and

increased their 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 collection and information 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 confidentiality and the full involvement of
 
trusted local health care professionals in the village clinics.
 

As in the other demonstration and R&D projects, problemi arose in
 
Phase I relating tr equipment 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
 
installation of major new analytical laboratory equipment at 
the
 
NRC/Cairo, and a plan to regulate procedures for securing local materials
 
using project funds will be fully functioning early in 1982.
 

DEMONSTRATION PROJECT I: 
NEW CROPS FOR ARID AND SEMI-ARID ZONES
 

Background 

Egypt in 1982 must Nustain a population of over than 43 million on a 
total productive land 4rea of 6.3 million feddans (I feddan -
1.038 4cru). Although Intensive 14nd cultivation and crop rotation
 
methods expand tch erreccive productivs? ,ire Lo 11.1 millioti feddans, 
Egypt's continuing population growth creates an ever-increasing food
deficit. With in annual growth ratt of 2.4 percent, the total popul4tion 
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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 croppel
 
areas.
 

Although new lands tend to be far less productive and mure subject to
 
crop failures than those already under cultivation, methods must be found
 
to 
lower risks by using scientific agriculture and sound management of the
 
climatic regions under stress. 
 In many arid and semi-arid regions of the 
world, agricultural innovations have been employed 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 inclusion in the
 
Applied Science and Technology Research Program. The goals of this
 
project, which is 
broader in scope than the other demonstration projects,
 
are to:
 

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

o 	Demonstrate new 
technologies for the production of nonconventional
 
crops in arid and semi-arid lands
 

o 	Acquire new skills in both technical and managerial areas of
 
agriculture
 

o 
Provide knowledge, skills, and experience for establishing
 
settlements in new and necessarily arid environments.
 

The project components may be classified as short-term (less than 5 
years), medium-term (5 years), and longer-term (10 years) objectives. The 
short-term and some medium-term objectives can be achieved during Phase I 
of the Applied Science and Technology Research P'rogram, However, 
completion of the longer-term objectives can only be realized during an 
institutionalization phase after 1983 when foreign assistance In its 
present form is no longer available under this program. 

Short-term Objectives 

o 	 Study the microclimatic and agronomic requirements of native plant
species that ire not commonly grown in Fgypt in order r ascertain 
whether those species would have a high probability for succeesful 
economic exploitation in new lands. 

o Train a cadre of Egyptian agricultural Itnd reltted .clont itts in 
the specia l techniquas roiqulred for lUtit'otitiul anage'nent Of 
environments under strub.. 

o 	 Adapt foreign experi e:, i ,o Egyptian conditions, uting now pltnt 
and ainimal 1speciUs, techniques, and mnethods. 

o 	 Establiuh onoi or more amall resvarch stat iont, to continue 4nd 
extend applied work on the n ic'irtroduced ,gricuttural opocloe. 
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Medium-term Objectives
 

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

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

Long-term Objectives
 

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.
 

o 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:
 

o 
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 frum EasL ind..an and Halaysian tree plantations. (Dr. M. El
 
Barkouki, Faculty of Agriculture, is the team leader, and
 
principal investigator.)
 

o 
Amn Shams University is responsible foZ 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.)
 

o 	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.)
 

?roject Status, End of December 1981
 

The investigative team continued to work on project definition and
 
design during Phaae I of the program, even after the JCC approved the
 
broad outlines of the demonstration project. Although actual
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implementation 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 Department 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

diseases and insect pests that affecL nonconventional legumes, especially

buffalo gourd, pigeon pea, cowpeas, and guar. Similar work has started
 
on the oil-producing jojoba plant varieties. 
 In a separate effort, the
 
NRC/Cairo team is undertaking the chemical identification of products
 
from the euphorbia species (an interesting plant hydrocarbon species).
 

Major 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
 
participating institutions, who found 
it difficult to coordinate their
 
efforts P.nd plan activities together.
 

Because the work requires field sites remote from the three Cairo
 
cooperating institutions, efficient transport and availability of local
 
funds to develop those sites is essential. Local resources for field
 
sites 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
 
times, but deliveries began in 
late 1981 and early 1982. The
 
streamlining of procurement procedures in Phase 11 
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 "biogas" 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
 
is defined in terms of rural acceptance, voluntary use, and economic
 
viability rather than mere technical feasibility.
 

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 itself, 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:
 

1. 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 blogas systems, and the factors relevant 
to project
 
implementation.
 

2. Support Services. Interdisciplinary efforts in preparing village

(field) testing, providing services needed for the work, and
 
analyzing the results. 
 These efforts include laboratory and
 
bench-scale research, engineering design 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 Iecause of the opportunity to

observe various biogas digester designs, their operating characteristics,
 
and ways in 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 in international technical meetings in
 
India and the United States in 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
 

I. Village selection. Preliminary surveys were conducted in four
 
villages, using such criteria as 
interest of villagers in a biogas

technology experiment; representation of both traditional and
 
new-planned village models; availability of data from government

and other sources on village services, population, family
 
statistics, and energy use; and relative proximity to 
the
 
NRC/Cairo. Two villages -- Al Manawat (very near Cairo and 
undergoing a transition from rural to rural-urban status) and Omar 
Makram (160 km from Cairo and a new village on the western fringe
of the Delta) -- were selected as site* for testing biogu. systems. 

2. Laboratory and beich-scale research. This comprises all of the 
digestibility research aimed mainly at achieving greatest
efficiency and highest pathogen destruction rates. The biogas 
team investigated mixtures of 
cow dung, sewage, and agricultural 
wastes (weeds, water hyacinth, 41o waL1Ui'cOtLO1 *L akl).
Following their Invetig4tion, they decided to focus on such 
operational characteristics 4a solids concentr4tion In digester
loading, tempratura effectd on gas volumes and on o.neratiou 
rates, time-length of digestion procons under 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
 
construction, 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
 
group evaluated prototype gas-use devices and designed, for local
 
fabrication in 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

in the digestion process.
 

Village Demonstrations
 

Implementation of the village demonstration project began at
 
Al-Manawat in March 1981. Two family-size digesters -- each about 10
 
cubic metnra in volume -- were built. One, a modified Indian type, was

attached to a local f4rmer'% house; 
the other, a Chinese model, was
 
installed in the village collective unit. Both units have operated

satisfactorily since May 1981. Operational oxperience on 
the local
 
farmer's digester ohowed that gas use 
was much less, particularly in
 
summer, than was originally esti~mted. This ham the advantage Of
 
1'ngthening the retention period of the charge and given the
Investigation team ,anew opportunity to optimize cost/benefits in fituro
 
digester designs.
 

During the coming month it Phase 11, the NRC/Ca1ro group working
with Omar M~kram villagers will begin te program t.,re. wontinuo the 
socioeconomic and technical av4lwtona In both villages, review thepossibility of adding other teot itoo, and inaugur4t0 4 central blog4as
services l4boratory within the NRC/Cairo. 
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Major 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 have 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 specific 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 b4ck

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- approval chain in
 
Phase II.
 

The biogas project necessarily requires locally purchased materials and 
supplieu to construct prototype generators at the NRC/Cairo site and test 
generators in Al-Manawat village. Several times when these funds were 
delayed, alternative arrangements-including personal loans by the
 
researchers themselves--had to be made. 
Similarly, 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 I: EVALUATION OF EGYPTIAN PHOSPHATE ')RES FOR 
WET PROCESS PHOSPHORIC ACID AND PHOSPHATE FERTILIZER PRODUCTION 

Background
 

Egypt, like many other countries, faces the monumental task of 
IncreJsing Its domestic agricultural production In order to close the gap

in food import*. Currently, food imports ar 
 meeting 40 percent of the
 
needs of 
Egypt's 43 million people (b4sed on 1981 figures). In light of a 
projected population growth to 75 million by the year 2000. the need to 
bring new, often marginal 1andO into production 4nd to intensify 4lready
productivi 4,.riultural 4reas i* readily appreciated. Thu*, o growun4
market for locally produced phoaphate tertIlizers 1 one of the needs to bea4tiotiod. In addition, there 4rd dam4nds for phosphoric acid for Egypti4n

Industry 4nd for other phosphate compounds in iron 4nd steel production, 
phar=4ceutic41s, 4n p#rsttidd%. 
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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 is 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 ezonomic 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 in beneficiation of a variety of phosphate ores from the
 
Nile Valley and Eastern and Western Deserts.
 

2. 	To complete pilot-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 
studies 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 beneficiation tests were completed in NRC/Cairo
lpor~tor!es on phosphate ores from Abou Tartour (Western Desert),
Al-Sebeta (Nile Valley), and Al-limrawein (Eastern Desert). The 
investigativa team expended considerable efforts to beneotciate Abou 
Tartour ores both by wet and dry beneficiation ruethods; however, they
found wet beneficiation clearly :he superior roure And thet most economlcal 
isethod. Table 2 prosentm a summary of th, libor4tory reosilts. 
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TABLE 2 Beneficiation of Egyptian Phosphate Ores
 

Beginning P205 Average Ending P205

Ore Type Concentration Sample Size Concentration 
Remarks
 

(A) Results of Laboratory-Scale Testing: 

Abou Tartour 25.6% -1 to O.03=m 32.8% Attritioning and
 
flotation
 

El Sebeia 24.5% 
 -0.5 to 0.038 mm 32.0% 	 Attritioning and 

t.alcination 

(B) Results of Pilot-Plant Testing: 

Abou Tartour 25.6Z 12 + 0.37 mm 31.5Z Flow aheet same 
4 that of
 
laboratory
 

Conversion to Fortilizord 

Investigators comploted b4tch-sc4le laboratory convortion of 
baneficiatod phospthato !utor1a1s to end-products 4ultblo aw fortiltzer
matortals, with good results. Investigatoro waro able to de-onatrato the 
teciinLcisl fealbthlty of cotverting tho b*e*IIciated matardial Into 
concentr4ted suo rphophate (C1) and Motno 4=11ofi111 phosphate (XAP) for 
fortilizor oiin. 

Dovolopment or thei *-nro atng VIt 

A labora ury-mealc, wut Ochictial prcw asing onit h4z been av4Iu*tj 4
and foond to !) highly Iotahle tor the NXC/C(alrO's Ors lanaflciatlon 4n4 
Chemical Proceassloig :Aburatory. Vili otilt -ati :onvart phosphtte ores Co
photiphoto ona-protiwct *ultahle ror *l1-cie4|a tetidUtiflg ot tholsa pro,lut , 
(ollowing 4 dlign of tha :e(r4tI)4I FVrtiliter Dvelopmtint Cotnter 
(ITDC) in 4iuacItt '16oici A14bsma. Two ygyptli ceantit~ w~tro dont totho IFI(" to learn liow Pro oporale tt teilt 4n4 (o dle1ign 's t4 ,ll(ttil onit 
for clin !Aci(Ca4iro 14t),lr4tory. eei'4ime tit t- Iied l jttl i cioitt$designesd, ;Jr i:ureme-fl[tlr 1t4 tf! 	 longeiir th!!t Inially 4ltiv ,pated, 
Individual ,,e,,f ltr 1 ltu Ovrll 4d4U14Cot( i t 4r Oti order siN 4r@ 
now bettid r sbrite or 4i4*str dd for Jl0ivory by J41y l . 



-20-


It will take six months to assemble and test the operation, and to
 
train an NRC/Cairo operating team. Thereafter th'e 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/Cairo and Egyptian industry, represented by Kafr El Zayat

Fertilizer Company and Misr Phosphate Company (El Hanamrawein Project),

both in the public sector. wo contracts were successively signed between
 
NRC/Cairo and Misr Phosphate Company As 
a result of visits by and
 
discussions with the project group, the U.S. 
panel, and the industry staff.
 

Training
 

Another valuable element of the phosphate project has been the
 
training opportunities provided at the International 
Fertilizer
 
Development Center and the laboratories of the Tennessee Valley Authority

(TVA). Several Egyptians ,)n the phosphate project 
team received training
 
for:
 

o phosphate ore characturiZatiun
 
o 
 laboratory and pilot-plant scale ore beneficiation
 
o 	 laboratory and pilot-plant wet chemical conversion of 

btne-iciltcd -atLrtAls to phoUsphatC end products 1u.tablo for 
tdrrilizer usi
 

o 	 grAnulatIon or rertilt.-r aaterI4sl. 

P14n Are Qnndr way during 111a6 11 to exalmne the toelnical-econoGiCto14sibility for iarketilng of pJhoa|pstel tart~tlm. 

U.S. 	Cotlta tailt -*e,%m 

A 4:0n1uliafst Ed:$ fron the t'1JtC :irtae= 2a4de two v16tO to Egypt to
pruvfda tae tntila d4vin3ry *arvlk;@ on, ehmtelc46 ,inef0 het 
CanlverIdon, r~aag ,re c*arsctcr~l*i, ;, t-0pl4nt design Ani 
opor4ttun. tr4lilltg. Alid tahMIcAl C('00031". ot441do. Tih Cea. alo~Nroword 	 Jaa* k. Lcttr, : cstjr etvntliat, ?%Atiu,1a rartiltzar td,vc~t)1-%en 

',all v
Conter, Tetnive =ce twrly, elc- iltol4., .Alanbsa,Us..A.; 4nd 
tN ln N;. . blrat,,'jr, Y r'.':#l ' r T lelinoo 01V alutit,*s:e=tEs.iVl 


Ctafcr*1tl-ir; |irt l flrt
'wrj*~it w: ,1er~r,u.na rita1= .Ea4t , Uia.A 

In44hhaal 	 prtlat. tar*o. tJilraj ,tf .r1411 heot t wodrl 



Major Problems and their Resolution
 

The ore 
from Abou Tartour presented the following technical problems:
 

1. Lower P205 
content and higher content of gangue minerals,
 
mainly iron, aluminum, and magnesium.


2. Extremely fine dissemination of 
pyrite wiLh 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 doea 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

stabilizes the 
foam and causes filtration problems; the high magnesium

content of the ore iffects Lhe viscosity of the acid and determines its
 
conceptration.
 

The greatest Inconvenience to the project has been the long time

period required to specify, procure, and ship the wet-process acid unit.
In part, this is due to the fact that it is i specially designed facility
made up or equipment procured trom several sources. 

There will be no central receiver in the United States where

elements ot the wet-process unit c.n be assembled 

the
 
and tested prior to

shipment to Egypt. Although not abdolutely necesaiiry, proof tooting ot

the sptctal 4't ign prior to -asanbly in 
 Fgypt would hav beon desirable. 

RD PI4JLCT CURAOSiUN .CA.S, ONTXOL.1; AD) 

a4ckgroundl 

Corr-ilouti i 4 a v r-pr,1*Ont Ithenutsnon, and i nor=.1ly Jasetructive 
of *4nfn4a4 m4terl4lc. Thu U. S . ,4*:Iun*1 hlureai of StandJar4a In 1976
sttsAted chat "a0 pere nt of U.. it-vel prduct kio goes 41 rdCt ly for 

rPlaCOtd(t of atcal 4usatroil by c.irrod,.un. 5,M dttesd It 4nnltil
corrocslu ii in Ind,0trialI1.' ,otinftlries hava 4* 4g1hbean 4a ' - ;
porcent -if ti trhe a "ftii4I pr,-44w:t fur th ~eac:intr|ts , i ;i 4l r ain 
VVi ttlglihr adt 4%,tcli hy4V S,)ad ftutad davi0 ;Pupitn .ijtntrle.. Its gypt
Cho0 ktesardiCet grlev A 4eV,|.) var fri ttIft1(.Irti Ofrt lids 

t p'iNIo"~ Iakat ~ r it P I lia rWI SI*tl .41114*a t 'j tisbI t r an4li 

44t4 44 Veil a. ffttl i~ Of 4( toa1 dt!M5j~ t.u.td Cf corviaiton, ons 
Otp* 'Cotic4u4a th~ N ("i 41dyai4ta thed effeec* if corfo'id~t 4Al~ tO 
4soan4 tthe U41 pltwn'ution~ 4re 6Jf%$otp~teicid~t, 

http:c.irrod,.un


Recognizing the need to reduce corrosion costs in Egyptian industry,

the NRC/Cairo's Laboratory of Electrochemistry and Corrosion in 1979
 
proposed a special program within the frainework of the Applied Science and
 
Technology Research Program. The program has two major goals:
 

0 
 To develop corrosion inhibitors using primarily domestic raw
 
materials, with a focus on problems in the Egyptian petroleum
 
industry, and
 

o To establish a modern, well-equipped corrosion laboratory in the
 
NRC/Cairo that is capable of dealing with practical problems and
 
providing technical services to Industries.
 

In order to achieve these two major goals, the following program

elements were developed:
 

Applied Corrosion Activities (Development of Corrosion Inhibitors)
 

o 	 A working relationship was established with the Suez Oil
 
Refining Company (Egyptian public sector) to identify critical
 
corrosion sites in the Suez refinery, monitor the situation,

analyze the data in light of known corrosion mechanism, and 
prepare and test corrosion inhibitors. 

o 	 Training of refinery personnel on corrosion monitoring and
control was undertaken in order to bogin establishing links 
between URC/Cairo and the ':.et refinery. 

Strengthening NRC/Cairo's Ratiource 84se to Solve Applied 
Corrosion Problems 

o 	 Observatton/dtuJdy snd training opportunities ware provided in 
the Unite|d St itot to ,nable partic .pants to interact with RAD 
despartments 
in two 14rge petroleum r tineries, participate in
technical eatingas )I the U.S. National Aotsoctation of Corrosion 
ngtn, rs, visit univarslty 4nd othar corrosion rosearch groups,

and obt4in training on dpect ic, highly sophlsticated corrosion 
monitoring equipment. 

o 	 MAJor itoes of ntiw equiptent wore identified and provided to the 
,RC/Ca1ro lahbr,%tory. This included the X-ray photoelectron 
spoctroocopy andt scannlng sugr micrdscopo (KStA//;AM) unit for 
moe4uring aturr4c8 corrousogo effet=, 

a 	 NTuedanuitai atidoeu on g4Ivsntc 4nld ptttlng eorroulon wore 
cendtuccet to inerease ulnderotinding of eurroolon reactlon
4#4114nltso 4l ) dt=,igln pryvntlvo *e#aureoe factorioein and 
14b r4(0r1#0.
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Project Status, End of December 1981
 

Applied Corrosion Activities
 

The National Research Centre's close working relationship with the
 
Suez Oil 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 immediate, 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 inhibitors for the corrosion of steel, zinc, aluminum, and
 
copper in solutions of different concentrations; composition inhibition
 
efficiencies as 
high as 85 percent were recorded. These corrosion
 
inhibition materials tested in an electric power station during metal
 
cleaning and descaling processes.
 

In addition to the above inhibitors, some amine derivatives of
 
linseed oil and oleic acid were prepared and evaluated in the laboratory

and proved their inhibiting efficiencies in corrosion of steel both in the
 
liquid and gas phases. Larger quantities of the more efficient
 
formulations are now being prepared for evaluation in the refinery. 

Strengthening the NRC Resource Base for Corrosion Studies
 

A major purchase of equipment for determining surface phenomena in
solids wan 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) instrument, is
valued in excess of U.S.$400,000 and is the only of its kind in theone 
Middle East outside Saudi Arabia. It will enable the laboratory to make 
precise surface chemical and physical measurements of corrosion, to
 
facilitat.o introduction of foreign Ions from impurities, and monitor the
 
effect of Inhibitors on surface phenomena. 
 Moreover, this piece of
equipment Is available to 4ssist other research laboratories and
Industries in E~ypt concerned with solida of specified surfaces. 

Training In tho use of the ESCA/SAM unit 4rrangedwas for
NRC/Cair, ocientiato. Additional training opportunitios will be 

two 
included

In Phase 11, becauSU the ,nlyasi and interpretation of dat from the
Instrument require 4 wide vuriecy oi oxportanno under 1pgly technical 
conditions. 
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Fundamental studies were completed of galvanic corrosion inhibition
 
in aluminum coupled to stainless steel or copper. Irrespective 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 these
 
tests 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 inhibitors.
 

Major Problems and their Resolution 

Tjchnical problems of maintaining the ESCA/SAM instrument in reliable
working condition are formidable. Although special precautions have beenmade in outfitting the laboratory to ensure the proper environment, such
 
factors as temperature, humidity, and (Just can affect overall operations

and sensitivity to measurement. 
 In addition, normal maintenance 
procedures must be done by technicians with special training. A supply of spare parts is maintained, and a contract with the manufacturer for
 
periodic maintenance has been signed.
 

Interpretation ,"f 
data from the ESCA/SAM unit is also a specialized

skill. Although two NRC/Cairo staffmembers have hal introductory training
on the instrument, further assistance in the form of a visiting consultant 
for approximately two weeka is planned late in 1982.
 

Corrosion monitoring in the refinery is delayed bnc,use of long

procurement leatd 
times for certain key items of equipment and because of

maintenance scheduling at 
the refinery itself. A particular cause of 
corrosion, the desalter unit, needs to be taken off-linet and modified, butthis action is one that management at the refinery must arrange so that
overall down-time in operations Iti minimized. 

RD PROJECT III: IMPROVIN(; THE PROCESSI N(; of WOOL 
SCOURING AND WOOl, WAX RECOVERY 

Backgru:nd 

Egypt Importi 41Aut 3,000 mtric tons of raw wool annually for
domestic cuntumpt ion and export, all of which id processed 4t the M$r
Belda Dyers Company (a public-sctor ontorprie). TVo products result 
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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 processed, have
 
applications in pharmaceuticals and cosmetics.
 

The wool Rcouring and wool wax recovery R&D project is 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:
 

o Improve the economic efficiency of wool scouring
 
o 	 Improve the quality of the wool tops

o 	 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
 
0 Reduce amount of waste that 
is discharged to the environment.
 

The project elements that have been included in the Applied Science
 
and Technology Research Program since the 
beginning of Phase I (early
 
1979) are as rollows:
 

1. 	 Analysis of the operational wool scouring, 4oel tops, and wool wax
 
recovery steps at 
the Misr Beida Dyers plant near Alexandria. 

2. 	 Survey of the liteirature and, wherever possiblh, 
on-site appraisal Of
wool-scouring techniquets used in the 
industry rlrougiout the world.
 

3. 	 Research and development at the Nitional Research Centro and at the

plant ats a batiis for recommending changei in tho present process, or 
for replaimem,nr v -,."r, .. '. - 1 efficicnt proQ n for 
wool scouring and wool wax recovery. 

4. 	 Studio" in Egypt and abroad to aotses present and potentlal markots 
for by-productri ut the, wool scouring procoes. 

5. 	 Research and dovelopment on appropriat" processes for Misr B 1d4 
Dyors to becom, a producer of linolin and i range of other 
derivatives from by-producti of the wool-acouring process. 

6. 	 Reduction of effluonts trtom the procoes of wool scouring ,nd wool w4x 
recovery 4a a step In pollution control. 

Project Stctu, End of Docanbhr 1181 

AnalysIs of the wool-scouring procois 4t th 411sr 541d4 Dyer, plant

w40 CoMpl10td by tacpmtwr 1119. T is oarly coapletion 14ts* ws ade 
possible becaus, the coMpany'i dirrctor authorizod and funided 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 eifect, 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
 
improvement 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

is 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 in 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.
 

Major Problems and their Resolution
 

There have been no insurmountable technical problems 
in the R&D
 
conducted at eitier the National Researcih 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. 
 In 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 is 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 Phase II

(end of September 1983). 
 During the period from installation (June

1982) until the end of Phase II the team will finish its 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

cfforts to increase animal food suoolles are hamoered by shortages of

cultivable land. 
On the other hand. increased harvesting and consumotion
 
of fish -- both freshwater and saltwater 
- offer a viable alternative to
eaisin livestock and other land animals. 
 Pir 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 Naar

behind the High Dam and increasing the catch from the Red Sea offer
 
attractive possibilities for augmenting the supply of fish for Egyptian
 
markets.
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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: 

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

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

0 	 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 signflcant quaiitities of fish were known to
 
exist. Four subprojects assessing pelagic (open-sea) schooled fish,

deep-water shrimp, reef fish, and spiny lobster 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 physical infrastructure (i.e., boats, freezing and/or other
 
production facilities), transport needs, and other areas.
 

Project Status, End of December 1981
 

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

Two fishecies biologists from the Egyptian Institute of Oceanography

iand Fisheries took a 15-day trip in 1981 aboard a fish seiner in Foul Bay

to observe species of 
reef fish caught, their average 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 the 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, St. Thomas, U.S. Virgin Islands. 
 Mr. Ramadan is the
 
team leader for the subproject on spiny lobsters.
 

Major Problems and their R'solution
 

Perhaps the major problem encountered in the project has been the lack

of a station that is permanently manned by scientists and technicians at
 
the Red Sea site. 
 Personnel from the Institute of Oceanography and
 
Fisheries are located mainly at Alexandria and Cairo. There is 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 subprojects

(pelagic fish, reef fish, spiny lobsters, and shrimp), no specific project

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 equipment required at 
the site

has not been made. Thus, adequate specifications for equipment orders are
 
not 
in 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)
 

Bac kg round 

Although the Egyptian drug induitry one of activeIs the most and
profitable in the public sector, iz.is still essentially a formulition and
packaging industry heavily dependent upon imports. The local industry has
 
a good reputation for production of natural drugs, 
but it has made only

marginal progress in the area of synthetic drug products. By increasing
local pruduct oun of ph.tnaacuatica its and fu cAumlcasla , rypt could roduceits dependence upon importts, lessen tho amount of foreign exchange expanded 
on essential imports, and create 4 multiplier effect leiding to atill 
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 is 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-sufficiency in drug manufacturing.
 

Elements of the project are 
to be as follows:
 

1. 	 Pre-laborato tage

Formation of 
a steering committee that is broadly representative of
 
the Egyptian drug industry; 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 in the laboratory of each step in the chemical
 
preparation of each proposed product, followed by a judgment on
 
whether to continue based upon technical and economic data.
 

3. 	 Pilot-plant Stage
 
Scaling-up of the laboratory-scale process information to the
 
pilot-plant stage using already existing facilities of 
the NRC/Calro

insofar as possible. 
 (Time and funds will not permit the building of
 
special pilot plants, 
but bume new items of equipment or
 
instrumentation may have to be purchased.)
 

4. 	 Complementary Activities
 
Development and adaptation of batch-type production techniques meeting

pharmacop1al standards of 
purity and safety; monitoring of the
 
production operation of any given product and testing of end-products
 
for reliability.
 

5. 	 Definition o( the Proposed Technology

Studios In close cooporation with, and incorporating exports from,

Egyptlan pharmaceutical industries to characterie fully the proposed
 
production methods.
 

6. 	 Concluding Activitite
 
Reporting fully on the experience gained from e4ch of the 0t(4es in
 
order to ensure underst4nding of the project 4nd the me4ns 
of
 
achieving the desired results. 
 A det4led tochnoeconomic ovalu4tion
 
for each of the propopoot 7riucts will 41o be prepared.
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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 discuss the
proposed project. 
 lie was supportive of the 
idea but at 
the same time
recommended a parallel effort involving greater participation of Egyptian
phar aceuticals/cheical industry in the commerclalization of chemical
 
entities.
 

Further actitied await the assignment of a Fudget for local
materials and saipplies. 
 Thii is 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 
In Phase II, August 1981)
 

Backg round
 

Egypt is blesoed with a widc range of mineral 
resources which, after
further technoeconomic Invetigatton and In dome 
cases specialized research
and development (MJD), 
may be exploited for domestic and foreign markets.
Among the rouources having a very promiiing potential for local markets are
 
clay minerals.
 

The R&4 
 project, "InvootI4ation and Evalution of Egyptian Bontonites
for Industrial Appitcttona," deals with bantonite clays. 4 claus
clay-mineral compounds that absorbs many 
of
 

iteis their own weight of water tobecome nearly iapervious to furthor psadage of 
liutids. This property I,
useful in land reclamation, whera buntonitos 
ean act as 
a bastc barrier
below dandy soIls 
to pravent the 
escape of trrtgacion w4atr and
fertilizero. ooublo
hentonites 
can 41lo be chaniged by 4setsic4l modifitittona,
either acidlc or ba4sic to provide ma4trials fur binders in fouwries,
bleaching matwrtals in the decolortfa~ton of vegetable and mineral oils,
drilling mud. (or oil wells, eataly t earrir. In chastead 
 industrtoe,
axtondord fur iniecticides and uchr chesmil products used in relatively
high volume. They are also qeful *s tiotl sibt. r in the eonotructioninduitry a(;i 
as 4 finlitne,matert*l in pulp ansod ppapr aailng. 

11efltdflo e lasyo otcur iII 4t tasot Ihrea lecltiin In Egypti nqJnttIti of poten( 141 deut~it-o otgotfteico:,constt or Tlili X40 pro IIdt willtwo parallel 4,tlvitit. (I aidl 
 1) 46in claYd Ir*ti 
 the three
locations followses, by lnuotri4l ainilt W yvlty 111),)t (h %*terial'('OdUCati 
in tj lahort,rd Orf the Caiitfal !*=4114ftIC41 Ret*aa.'ch 4o4rNvlupeon loottj tit 04M) or use !44tiooi KM*dserch dnflr, JNiCt4ra 
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Activity I: 	 Pilot activation of samples from the El Fayoum site.
 
(These materials have already generated interest as 
to
 
their quality and usefulness after laboratory-scale
 
test ing.)
 

Activity I: Characterization and laboratory-scale studies of
 
bentonite matariajI from two additional mites -- near
 
the Cairo-Alexandria desert road and at Wadi El Natroun.
 

Activity III: 	 Industrial testing of activated bentonite samples for 
different applicatoioLi. Four public sector companies -
foundries, oil 4nd soap, petroleum, and ceramics -

plus the Ministry of Land Re'clamation and Ministry of
 
Agriculture, will participate in teeting and evaluation.
 

Project Status, End or December 1981
 

A comprehensive survey of the 
literature on activation and application

of bentonites has been prepared, based on 
the detailed working plans of the
 
different researCh gruupa.
 

A repredentave techniological uample (15 tons) from2 El-Fayetsu site
 
was collected. optimt.ation of 14boratory-sc4le ,CII, 
and 4lkali activation
 
processes was pertore4; Ethe 4ctivated 44Mples are being tested technic4lly
 
by pbtroleum, oil, ind soap companiai.
 

Thu rbearch troup* bega-1n laboratory and field testing of the dtect

Of btnutnttes 01 the phy0Lcal 4nd chomleol 
 properties of sandy soils. Thoy
did rateonnaIssantce of two now 4res for benconite recovery. =tegroups
4lo prepared lists or the 4esired exporl3dnts for a U.S. p4nel and 
*Ob4ited 4pos-ifict1t1U04 fur the requtrd eqtipient and for trining 
programs iii the United it4tat. 51214rly, 4 budget brakdo" 4nD4 lIst. ot 
local n4atro|ils 4antl .ppio werae prepared and subqatte4. 

K4jor Protilonm 	 afd tihcir oaul ut in 

44oe to e 1 	 -nd%jatireuvan alayu CUftC4etqIal 4oltnistr4tivo
4rrsngamenwt, 	 tuG projoet fi** ,u beett 4oit to piro.ae.t in the ortigin4l tie@schedule.
 

IthI 	 n,Ifl(Il-l Visit 4 L,a4t 4nt viliby 'U-. k 	 tw
4rtigpled ring 'he !iiiI rtaf' of 144, and ui1Il. 	 ar*it-fA i4 %Itoriatla 
*4odpi budget will tw aei;ne. tto Itte putolact Trintng to plonnedl prio4r 
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CHAPTER 3 TRAINING ACTIVITIES
 

INTRODUCTION
 

In 1974 the Academ.y of Scientific Raeearch and Technology (ASRT),

U.S. National Science Foundation, and U.S. National Academy of Sciences
 
(NAS/NRC)Jointly sponsored a "Workshop on Science and Technology Policy,

Research analgement, and Planning" In the Arab kepubltc or Egypt. One 
Important conclusion arising from the workshop was the need for 
strengthened R&D manigement aystems in Eg)pt. That conclusion was 
incorporated Into planning for the Applied Science and Technology

Research Program, which was 
launched with financial sponsorship of the
 
U.S. AID and the doverment of Egypt In 1978. The program design
 
included an R&D mAnageaent training program As well ad other short-term
 
technical training opportunities (generally for period* of one to three
 
months). Emphasts was 
given to making training opportunities flexible to 
meet the specialized needs of the demonstration and R&D projects.
Similarly, within those program elementd administered by the National 
Science Foundation, training was provided both in the science and 
technolody inforticon activity and In the maintenance and repair of
 
scientific equtipeent.
 

RESEARCH AND DEVELOPMENT UNAGM2N'T TRAINI NG 

In recent years the special need to improve marngetxent syateme for

M&D 4ctivttins, both 
 in the private 4n4 public sectors, has becom
 
increastily lmportAnt. There recognition of
is general the econoaic As
well as tdchnica4l facors In RID. and Of the need for t ely schedolin , 
progress reports, and ,valq4titnd as management tools. oqutlremnts for
 
accountability of 
marnpower and (Inenci l inputs desand m*anaeaont skills 
and the full-tlm Attention of 4dmlnltratoru wto underst4nd science 4nd 
technolody. blecasee nelther the ASRT nor its 4ocataed research
institut. h44 developed Integrated !41) 44nag1et systms, eonilderable 
attention WO, devotod by planners Of Appliedth olcienee And Technology 
lRee4rch Pr;.grw to training opporfunItloe for 94D mnagers. 

flY 1974 tko~h the AXT7 a4M the N'actonal MiReareh Contra (ttCtro)
wore intOlItqlnfl ird4nisationl .'.4.=;gs t tretlnthen their overall 
anaileset procedures. I t NkCiC.r. for oxaple, estiablsled an 

tntornal cootr.cttog .ysetm whereby now protett in the vartoqd divilana 
4.A |4tioraiorie. were sObiected to review 4nd ainlysis prtor to 
4pprov41. IWhenovor eternal tundllt w4 *ought, proJe-t prp |l were 
tiralt diven ittrtAl peer raview., Itelu4i111 4etio n iiiiht %1.." 
abjectiv*6 df RI0. attans4two of piropojeo reviewP1400ttina.

O MtD atotbolddgy, antd vtao°a|li sts Ot reehtlm .!iudget. hedklea. 
1ote pre oooe le4 tylhi. 4lractir or the 1ttaaro jo Lraese 0 pjl*atnit 
4an prt~graiadn offdce a Iartind afficed. 4 4eh~a~e~~ 



reviuw 	dt4fi. All positions were part time, dt~rte4 by competent
resdarchord having oxperlence ind 1eadorship potential but not
 
feceso4rily the ipoct4lized4 trauining In R4tD mnteimnt metodologti.

Thud It wa~ naturtl that opportuniti-oi fur Rk-D m~4nmet courses,
 
somin~Ar, tnd workshopa be~Icorporated js sit important element In the
 
progr4a wittt thtt NA.S/.NRC.
 

To intiate41 Clio FAD n04gdeIe0C ttning progr4m, thtt .VRT 4nd 
-NAS/NRC de1cided to iubcontr4Ct with tiie Deniver Ratie4rct Inttuto (OIl)
 
to otier * ierteib or :iemnis for !&iptii ptricipsftt at the top
 
l4ngmdnC itnd program 1m4n4gemdIL levls. In 1179~ iour ie-Iinsrs were
 

ofda t, URI in Donver, Colarido. Viothear w~ia org~i1ted tit Cairo. 
Eypt. e4rly in 196hO. -.hes tiemnsr~ or :iliurE cotjrst were 4vitned with 
the fOlIL)Wing objectivou in mitnd: 

the~ .URR' 

other 4oadic:44dJ redd~tr-r inatitutea 


1. To provide upr-sing 	 )If-e~Lo the~ Nk1CCtro. aind 
vit i n kivcrv:lcv of 

ctempor~ry re~arch 40n4 Jcva1opaent san~gemei pratices 
2. 	 -., torm. ddpeuitl*y ictilm tile Ask-. and 111C,;C4tro, .1t gnn 

kidvlopnt nucleut tor 4 :ie r-zitit4Ln.1ng progrtd JI educ-C4oln 
and~ appIIC 4tliln of idtJ0 R41) t-.nijgcmnt pr~ieti

3. 	 4-0 4sslat to") M'tcic 't~'C441I ar Elie $R 411, ! CiC41ro In 
uV41U4ttila 4flI41fbdn,9 f1ie, thatr In-fi'sOae cf!ort* tu 

4.To Itoau,:e apeilflc iLnijw1cjga .fid to 4avvalop !,aW 2cikil in 
dtJll Ard4a Au t.Celflujuy 4aaa~a**tflt * cLlhflIC:4jCofUt. 

4041fYcta, 4114 *4jkiaC~L10 -t fc4r?1 *d(VIC00 

7The four4 trAIIi ad04fa 4 !Ofc~tl 4t t!.C DU0Vafr lkcdCtIfel Inottut# 
dUftng thea Q~Actla V%11 ,314 U' 4 ),J were 

1. 	X4 44$01.6flt Pfat Ile Ili file asre;3',' F.nVtfl*~ft 14tie 10-july 7,
OT I Edpt 14 4f I&itaJ J*cc Woak 	 hW1i Ing644 

id4t0l aI4ijea t g1e4f oiiaipuo l;4144ffio0,ctafia( !'4 CtlfL Reat 
vttiW ls.cit 40 1 kiti JfL 4~~C1u ccf c Ingi 

0fS4u*!4(.ljo44 aY~tat*~ o 4iratitt 40441i 4,N)j 11C1 
1141 It lt 	 t i i *I 0060f I ra a a4rehN0 A tiaoa f a I4t1 I oflaa 

6v41u4t1 'i tg~4fu uttr'u4' I Iis- 14.) prodreod. :;tw a4!*otttie0 

-P4f-1 	 4 4 f t4aaf ~*.ac1a 0*C~'I at 

t4duwft1ltE pitdcitfll 0av 	 alfc4a fdI'X*, K 4I al so ,r4gitid t11 

e~4li 	a4 '4P"0ft a~1c VF~'1)4&t&# . Tic sik*Nalo: ~C 4R 

&'4q~t.A~ 11'~ ~'i44 I *1 f *tIc (*oc14 of ~id 
41*4 4j1~'4111 PCi~h4~II u~~~~~~ 
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and limitations of soctal 4nd economic data; formalized
 
methodoloajld for coat/benefit analyui; nature and content of
 
technical te4stbtlity studies; technological forecasting; and
 
uses and litst of technoeconomic approaches in project
 
#valuation.
 

. esearch nd Develuent Hrktind, August 20-September 7, 1979
 
(9 Ejypfttn p~rtctCpant=). Ono of the weakest links In a 
typical government-supported applied reoearch institution t3 the 
link-ge to benvftctartu, be they industrial, agrtcultural, or 
Individual consumers Explaining the capabillftie of an R&D 
organization tand then demonstrarting its market orientation to
 
nontechnically trained managers and ductcilon makers In the 
public or private sector td 4 most difficult tauk. The 
relattonship between 4 particular R4D effort and economic 
pay-otf in the dhort run is often hard tu document. 
Xdvercheledd, econootits hatve shown that returns from R&D are 
41song thte best tnveuten[ any iponsur c41n make, if that sponsor 
Is concernted 4b~ut long-r= profitabtiltty. This vorkshop 
foCU558i Ott eX4=nzing the pecial charactererisics of the R&D 
=4rketplce, proprietary rights of clients, the nature of 
intellectual property, t,'e controveray sbout 4ppropri4te 
tochnologmea, the Chractertics of ul1tintational corporations 
4nd their KUD 4ctIvities. market forecasting 4nd other research 
methodts, coating of :J.D services., inaentives for reearchers, 
t~x implicationd of PdI, 4nd Investzent alternativeu for the P&D 
oponsor.
 

&. r nn Assesment, September 10-28, 
.1'. ( Vdyptian partIcIpant-), Technology a4sadessmnt s941Ines 
the ra ttonhilp betieen hiumn, .01n,fnnil, 1 nd 
tPhnologiC4| facto 4r tWtonal dveloupnt objectils. It 
represenl t 41n effort to Wd ilt 41ternaftve straftege and to 
4actctpota odeir proOle tsp4et on national development. 
Current stetha4ohlugtes thrliOoly ellyefiof o are 
*4ttIleIfpItn4ry; sareuver, they are itn 4 tate of flox and are 
sohiect to pullttl and ceonoste forces Aa well. Thu., 
4hthouah end, redatu, say use tic bast techn1tloe of operations 
reiearih *tit$ *Y~tt 4nalyYe64, they are dtjbjaet to polItt l 44 
w|I A. a.lukle cnintara, 7he DIM course was 4evhla4 Into 4 
i.O-WUak 04a4tMa[ttOnof Mt:-040o1tiss aMI PfJrincipe., 41S 4 kind 
Week lavIeW of tha eperlence (|i ,4idthln¢,t n, D.C.) .u tb U.S. 
C-)u4rea4Itri4 OWftea of lerhoololgy Acawstaedtit 4a of the 
Divcl1oot ur rhley KRearet vid ,At'Ilyoq or t a .44tlona4 elon 

fow*da tra, Ocq.alofna fiicL44 kits 4ft tiVafrycV ti the rle of 

dV5l.411On of ,thO'44 (ft (ie *tOt l VI-titir envlrotant41 tpaC 
*'44j16j -( Ce 1111iliy chile<ft, 408 Jf "re';sij'1j rti4
 
feltrPoedtli iwho,4a f te linulki y 8.,.aeso ehilody
f~#qlfea~ri= -r 1141,,114i f 4,-a pl~fnii'g.4 
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A list of Egyptian participants in the R&D management workshops held
 
in Denver is given in Annex D.
 

During February 6-11, 1980, a survey-workshop on management aspects

of science and technology was conducted at Cairo University, Involving 71
 
Egyptian participants representing the following groups:
 

o 	 37 from universities representing the levels of dean and
 
vice-deans of faculties
 

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

o 	 20 participants from the ASRT and its affiliated research
 
institutes representing the levels of institute directors and
 
department heads.
 

The survey-workshop was offered by a group that Included DRI senior
 
staff who had been responsible for the four seminars held 
in the United
 
States, two invited senior R&D managers and planners from Egypt (Dr.

Ibrahim tfelmy Abdel-Rahman, Advisor to the Prime Hinister and former

4inister of Planning, and Dr. Mohamed B. Fayez, ASRT Vice President and
 
Head of the NRC/Cairo Division of Pharmaceutical Industries and Natural
 
Products Research), and by Egyptians who had participated in the DRI
 
seminars.
 

The 	diversity in technical background and experience of the Egyptian

participants, the management perceptions that each one brought 
to the
 
workshop, the ohort duration of the workshop (one week), and the
 
4dmittedly "experimont4l nature" of this overview of R&D management

principles, brought mixed reactiona during the workshop evaluation. As
 
4n introduction to a complex subject, the valea of the workshop to the
 
participants Ws evident. Unfortunately, it was not possible to include
 
4 series ot tollow-oi exercises of a more in-depth nature.
 

Howovwr, 4dditional R&D Mana~gment training and institutlonalization
 
aCtlvities Are included for Phase II. Development of actual Egyptian

C400 studie* (Wanagmnt experience in various industries) ti expected as
 
one element of the new program. Another element Involves forming teems
 
or 
task forces to work apeciticWlly on technical-economic studies and
 
marketing otudies 4t NRC/Cairo and on technology 4aevement studios at
 
both URiCairo and tho A:MT,
 

PHOSPATI'E Y hMbVN1CIATION A;it) CUt)ICAL PROCESS IN 

Within the NIR/Caroua Cetrdl Qterllurgical Roaoarch andD0Ye|¢pm.nt Institste (.401), the Oro henotficatlon and chmical 
Processing QAWWratory Jveloped 4 core group concerned with development

problems in Egyptian iron 4nd Oteel production. This axportinced group

formulated tho XhD proposal to ovaluato the feasibility of usinK
 

http:D0Ye|�pm.nt
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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 made 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 facilities 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
 
visits).
 

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 

Period/Place 

2 weeks, U.S. 

10/79 10 weeks, IFDC 

10/79 

4/80 

4 weeks, 
IFDC, TVA 

IMC and Davy 
Mackee(Florida) 

1 week, U.S. 
2 weeks Europe 

9/80 2 weeks, U.S. 

9/80 8 weeks 
IFDC/TVA 

9/81 3 weeks 

11/51 3 weeks 

Participants 


Dr. Aziza 


Dr.S.I.Hostafa 

Dr.A.K.Ismail 


Dr.T.R.Boulos 

Dr.S.M.El-

Nozahi 


Dr. Aziza 

Dr. Boulos 


Dr.A.F.Sabry 


Dr.S.El Atfif 
Dr. A. Saber 


Dr.Aziz4 
Dr. Boules 

Dr.S.F.Estofn 

Dr.T.A.L4wondy 


Purpose 


a)Orientation with 

U.S.phosphate 

fertilizer industry 


b)Inspect training
 
site for Egyptian
 
scientists/engineers
 

Training on: 

a)Pilot-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
 
in phosphate ir.austries
 

U.S.: International 

Congress phosphorus 

materials. Europe: 

beneficiaton/ 

processing ores
 

Observstion/study 
com orclal phosphate 
procoeoing 

Training IFDC/TVA 
pilot plant, chemical 
conversion phosphate 
or s 

TachntW'al 4p0Cts or 
fortili-er mAnutacturing 

Training--fartilizAr 

granulation tochnology 


Principal Results
 

Selection of IFDC as
 
principal training
 
site for program
 

Design of a wet
 
chemical processing
 
unit for NRC
 

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

Information exchange; 
technical study and 
evaluation commerciol 
system 

Link Egyptian and U.S 
industrial phosphate 
producers 

Planning Phas 11 Of 
R&D project 

Noew mothoda for 
:alcinating Eastern 
1)ewert phosphdte ors.o 

|valuation--|'haie II 
(and podt-Phasa I!) 
=rk.tifng of Egyptian 
phosphate matorlalo 

http:Dr.S.M.El
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Benefictation and Wet Chemical Processing Studies
 

In late 1979 two Egyptian chemical engineers spent 10 weeks working 
at the bench-scale and pilot-plant scale beneficiatis.u, and wet chemizal 
conversion facilities of the International Fo tilizor itevalopment Cootr 
(IFDC). These facilities are perhaps unique in that they are a contract
 
laboratory exclusively for phosphate ore materials. They are not
 
associated with a particular type of 
ore or a single commercial
 
enterprise. No university in the United States or elsewhore has de'.loped
the breadth of experience and training potential that presentl/ are
 
available at the IFDC and the corresponding fertilizer development
 
division of the nearby Tennesaee Valley Authority.
 

The 10-week training program hulped the Egyptian participants broaden 
their perspective and apply what they learned to operational procedures 4ttheir laboratories in Cairo. A second result ot this trilning ,xperience 
was the adaptation of a iench-ic:ale wet-proctostittg deizgn tor 
incorporation into th. CMRDI lab,, :ory. A wet chemical convertmlon or 
processing unit based upon the U.S. deign hati be,-n procured under the R&D
project (estimated cost of S12,000) and is expected to he Irn operstion in 
Egypt late in 1982. 

Pilot-Platnt Studies, Wet cal to P'hosphate .MaterialrChemI.4 Conver.-ton 

Although the (c.RVI has i1 ultipurpose tire bnat Ic lat Ion pilot plant.
it has no pii,)t-plant scale alclIlty Ior the converaton or bene!tici ated 
phosphate maturials to frtllizors. Indoed, .&multipurpose, pilot plant

for such wet c htemleal cunveralona li not conilderd te-astibl. At Itie riam
 
time there is the need or iuch istudies it the luw-grad, Fgypti.,n

materials are to bit ,valua ted for cumimrc tl upt,:a ing. EU1omIc
 
feasi billity studies 
 ilmply cannot bt 1ad trom bench-wcal, wet etihait:4
 
proceaming data. (Zench-:cale dat, ire basead upon is I w 
tens )I gr~44 4 
through-put; reliable data tor :utmmarc tl ovalu4tl)tn r#',lults 4 pilot
plant capable oti steady-state through-puts ot UO to 1,.(UO kg per d.ty and 
an Invontmont )f $I.) to $2.0 million In tset ttles.) 

To undrstand ore fully thel paramoters Inv,)ivd In p1lot-p'..tit t
 
chemical proceiriitiug.* two Egyptlans ispent eight 
 weeks it tlie 1IWC working

4t the pIlot plint (Ineludilng iht(C-work) in 19110. 
 Their cil lpglaetn hes
 
enhanceil the ittIIy of C.4RDI 
 Eo Judge tis p Ilot-plant deaign 4nd
 
operatin .ndt prtIc Ipttt In tie long-range plnning ior a itMIlar
 
(,ctlity.
 

Fart iIler ,.ranulait ion itluiio, 

Tiu pr Jpoed tulpsllha ti rr i .r 4a %,a.4 u liman t l tl204 4 t Lhe 
mll d1•.XI): 1 Iludte :1caa,4blit y .or 4ilmnoel t' litIng dIM4l1atud on-rta 

onadltiott. 41iuu the Shyalitl formMOf th OX!par 1tnetal ftrtlI1(Ar

elatoriala I 41l Importt. The ,elnter iti .s11I srl'1l410 a alica iA: a110d
 
In "Kramiulitntm lgiyi ald| t tr
4114,l Jorto.a *. wnez i n ng1i " 4radl Jin 
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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 scientists, 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.
 

o 	 New Crops for Arid and Semi-Arid Zones. Concern has been given
 
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 made ior data gathering in the design of pIlct..piint
 
equipment, in the highly important area of mineral classification
 
and characterization for process flow-sheet design, and in
 
engineering aspects of chemical processors for fertilizer
 
manufacturing.
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o 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.
 

o 	 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.
 

o 	 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 ?.rovided in Annex C, and a list of study an.,.
 
observation 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 Consultative Committee (JCC) was the

focal point for Phase II 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, also 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 ;'vd for the AID external evaluation 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
 

o 
Status of the ongoing demonstration and R&D projects
 

o 
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:
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o 
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 specialtieo and Egyptian institutions, (d)

provide a framework within which management and technical training

could occur, (e) include participation by users (from villages or
 
industries), and (f) use an appropriate technology.
 

o 	New activities should be planned with a knowledge of, and with the

view to be coordinatcd with, other USAID projects in Egypt.
 

o 
Phase I projects of R&D manageirent training, equipment repair and

maintenance, and S&T information systems would be continued as well
 
as 	ongoing demonstration and R&D activities.
 

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

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

Ph3se Il 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 SyMpprt, consiting of a new science
 
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.
 

o 	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.
 

o 	Research and Development ( ) Proiects, consisting of the four ongoing

activities (Phosphate Fertilizers, Cortoslon, Wool Scouring, and Red

Sea Fisheries), plus the addition of one or 
two promising new projects.
 

o 
Support Systems, consisting of scientific and technical information
 
(institutionalization of an Egyptian system), 
instrumentation tech
nology (strengthening the maintenance and repair capabilities for

instrumentation and equipment in the selected institutions), and
 
establishment of a strengthened standards and measurement system in
 
Egypt.
 



-44-


SUM¥ARY BUDGET 

Element 
AID Funding 

Dollars* LE** 
GOE Funding 

LE* 
Total 

In Dollars* 

Policy, Mgt., & Support 1.750 0.867 0.715 3.332 

Demonstration Project 1.807 0.931 1.144 3.882 

R&D Project 2.070 0.778 1.144 3.992 

Support Systems 6.010 1.971 3.432 11.413 

Contingency 0.116 --- 0.030 0.146 
11.753 4.547 6.465 22.765 

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

SCIENCE AND TEChNOLOGY POLICY MEASLRES
 

Both the Joint Consultative Committee and an external ad hoc advisory
committee to AID recommended that the ASRT be supported in its efforts to
strengthen science and technology policy planning in Egypt. 
 The Academy's
Principal Committee on Science and Technology (ST)Policies and its small
staff had been engaged in overall planning studies, but these studies were
largely independent of planning activities in other arces of the Egyptian
government. The AID ad hoc group recommended that the ASRT strengthen its

planning efforts b''conducting policy and sectoral studies through research
and use of the techniques of policy analysis that had been effective in other
 
countires.
 

The Phase 1I 
 grant agreement under the element of policy, management, and
support provided approzimately $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 "Science and Technology rolicy Measures Project." The ASRT's Principal Committee on S&T Policies is the group designated to propose the activities and has also undertaken the management responsibility. 
 The JCC acts as an external advisory
committee to assist in the effort when called upon to do so. 
 When special

S&T policy seminars are held, efforts are made to schedule the serinars prior
to regularly planned JCC meetings so 
that as many of the Egyptian and American

members may participate as possible.
 

The first policy sesinar."Towards A Technology Policy for [gyptr An International Seminar," Was held in CAiro, Noveriber 10-12, 
1901. The International
meeting was preceded by an all-Egyption national seminar 
on Novetber 1-2, 1981.
Both seminars offered a rotrospective oxamination of previous S6T planning
activities in Egypt and, with the assistance of vinitors froz India and Korea,
 



corpared Egyptian experiences tc A.-.w of other developing countries. 
 Per
haps a principal result of 
the first policy seminar was the bringing together

of policy and planning officials from many different program areas of Egypt

(government ministries, industries from the public and private sectors, and
 
the universities) with those concerned with the role that scientists and
 
related disciplines can play in the planning process. 
The next seminar, planned

for November 198., is an in-depth study and 4nalyals of several sectors of the
 
Egyptia, economy to suggest 
a more profound use of Egypt's considerable S4T
 
manpower and Inbtitutional resources in solving national development problems.

The challtrge to the scientists is to ensure that their wcrk 
is relevant to
 
Egypt's social and econcic develcpment program. The challenge to the potential
 
users 
of the sclentiots and their institutions Is to appreciate and use the
 
resources at Lrr.e (rather Ehisn rely upcii 
contracted foreign experts) and to
 
grasp the long-term ad+vantage in nurturing a stronger, more applim S4T sysr+0
 
In Egypt.
 

STANDARDS A2:.1 XL.A3SLIDyENTS 

Backgruurt!
 

An objrctve ci the Arab IPepublic of Egypt I$ to develop a strong indepen
dent indtustr' for 
 rcduci.g quality goods for do.stic consuwptlon and export.
 
The govwrrn=ent c-udt aloo a6sure that Irported products of variou* types 
are
 
of hiKh qu4l ty and Meet acceptdblg dtandarts for hetith and safety. Signi
cant. 
but often in.visible, cuntributors to thebe goals are the estahlIshmont
 
and IP10pernatie.n C! st nd4rds And M4asure~CntS in various sectors 
of the
 
Wcono1~y. It Eg.ypt Its to hAve reao4!itic plans for achieving these require
sent&, the LrO4 scontufic ard technologIc1l Comutity deair.g Vith atand
4rda ants n4 rcrnto ashul4 play 4r. active roleet.r in an integrated infra
structure. Activit.leb Involve .Any tnatituticna, laboratories, standard
 
docutr.nti, 4nd tp4C14112t6 (ociotiatm, engineer., and 
techn cians) and result
 
In a 4ymtcV for raorernco, c4litr tlcp, Inform,tor., and quality control.
 
Thi vaat network 10 cll1ed thd tadards an4 e-aurart¢nta infrasvructure. An 
increase intaracticr, o'f :hio Individu ' Infitituticnb And induatrivo in Fgypt,
within thlu -,rtwck. !m 1ia1'4pwnst4Lv for industrial and scientific progress, 

Egypt already tLa, Ir place thv basic atcndardi:ation institurion*, how-

Ver, the bytit. eust he 6tfrr.thn.dJ and MUSt develop links Vith iiilar
 
rniotitutions !.;ott.er twntriei And %ith the worldwide standards 
and uasure

ownta oystoe.
 

Tlse 	 pr inelpal Instittijt1 *lvents tit the rgypt 149 Pyst. 4r*. 

o 	 The Na'tital :gitltiutv of Ita4rdo 01M~). wstblisl'd in 1963 40 an 
ft1ih:atcJ flntit stI .f thr AJ i:, vt44ch eaintisini th. nationsl primary 

At an4isr4a for rgypit fol 13seCnC toevlcn.gy , and ftsluat y. 

o The tylyltian 	 (,or an,1*arti:,*t1ti ndtlt, y Con.trol (MS),
Which Ma1t1tatfla the, t rdary otdodatde fto[ calttratlon of faesuring 
lobtstst4.ftb (tit aI~t4rini tng,.jetrito, Et)v estblts hid Inf l n#i oat 

1957 under the Moiliotry of kiduotry.
 

http:toevlcn.gy
http:6tfrr.thn.dJ
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0 The Assay and Weights Department. 41o Of the 
 I.Inistry of L.iduscry,
which has sole reuponsibiltty for assuring the quality and reliability
of all gold and silver in co,=erce. 
 This activity has been maintained
by the Ejyptian government for nearly 100 years.
 

Phase 11 Preject
 

At the specific request of Dr. Hessan Ismail when he served as 
the ASRT
president, the JCC included In its agenda the planning for a standards and
teasureo.ents project. 
 U.S. National Iureau of Standards (NBS), long
associated with standards vrranizations throughout the world, was 
invited
to assist FIS and EOS in proposing a cooperative project.
 

The lirst stop in the planning process was 
an exchange of visits auong
technicl cxperts from Egypt and the Uni ted Staris. 
 Early In 1980 Egyptian
official*, including the directors of 
the NIS and EOS, visited the National
Bureau of 
Standards in Wdshington, D.C., 
and in Boulder, Colorado, as well
as other standar4s-preduc~ng organizations 
in the United States. The U.S.
system is a decentralIzed one 
which had government support and leadership,
but the role of industry and privete orgnix:atons i 
both unique and coaplex.
To a very large degree the system is self-regulating and self-adapting to
changing needs for 
standardilatitn. 
.any of the elements of 
the U.S, system
are not 
ApplC1@le to the Fgyptian environment. However, 
to raintain links
with the considerable uxpertlse built up 
over the years In the United States
Egypt eust understand the roles of both the U.S. 
governuent and of private

standard* and measuretents or94nitatIonA.
 

The Phase I planning aetivit'.e. 
for a standardo Aod rasureznts project
wote coordlr4 ted under thi overall NAS/MC contract. During Phase 1 
the
actual project Impl eeottation 1 directly between the ASRT, acting throughthe NIS and ECS,4",l t o -rr, n c perodr4 

budgeted tor 
11.8 rillIon over 4 tbroo-yoar period 
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ANNEX A 

NATIONAL ACADVIY OF SCUENCES/NATONA, RfISW~l COUNWCIL 

PROGWA? STATIFTCS 

19418-1981 
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ANNEX A 

NAS/NJRC Program Statistics 
Phase I (1978-81) 

POLICY ?LANNING AND 
ASSISTANCE 

IANAG'E.ENT, TRAINING, A&ND OTHER TECHNICAL 

o 	 600 person-days of time furnished pro bono by U.S. panilists
 
and *p.Cialist* reervited by NA/RC. This '4icludes 158
 
person-days of time given by U.S. panel members of the JCC.
 
(If the 600 person days were cu~isultants on a fully
 
reimbursable basis, the dollar value would have been no less
 
than $120,000 to $200,000.)
 

o 	 41 zerson- , v ot p4id U.S. consultants.
 

a 	 178 Person-,ionths ot fully reibursed NASi.JRC personnel
 
services consisrnd of:
 

30 person-months, professional stat time continuously In
 
Egypt, principally the NAS/NC resident progran director 

105 person-months, W4ashinton-based professnAl. staff t14 
managing such 4ctivities as recruiting panelists and 
consuiltants; planning training programs and 
observation/study visits to the United States; and serving 
44 technical staff for the U.S. JCC panel. 

423 person--onths. Washington-based support sa4ff time.
 

The division ot the 178 person--onths of '1AS/!,1RC porsonnel
L1,e. 41thto49t not precisely reciroed for cost accounting purposes, 
W4s 4llWCit.d40a f'4laWs: 

0 	 5.7 person-months, support of trining activities
 

0 	 )8.5 person-4onths, support for 4.monetr4clon Ad R&D project# 
other than traini.*A (recrulting panelists, consultants, report 
preparation, etc.) 

0 	 20.3 person-months, support for the RUD manaement activity
 

o 	 260.) porson-months. supporc of JCC metings and uctivitis 

1nc1us4n4 Phase 11 planntng 

o 	 43. sontch for general management torvices, Includinl ho*@ 
foquiroi t A::) (4r twhnic4l and fIscal reporte; for contrtr, 
administration; and for services required by ,AR.*MC, ouch as 
rocrultm-nt And st4tt support of the 1AS/'!MC rosdent prtgram 
manger in (:Airo, Prqparat.qn of contractw4 n ftsca: 
report#, pro r4a Itason, and gener4l reporttng, 

http:Prqparat.qn
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Training Activities, Including Short Tern Specialized Courses in RID 
Management, Technical Training, and Observation and Study Visits to U.S. 
and Other Research Institutions 

The estimated 55.7 person-months of direct personnel time was
 
instrumental in planning for the following kinds of 
training and o:her 
activities;
 

o 1467 person-days spent by Egyptians in tr~ining programs. 
This
 
represents a total of 55 Egyptians selected by the ASRT from
 
its satf, its 4ssociated research institutes, and from
 
Egyptian public sector Industries.
 

0 757 person-days spent by Egyptians In studv/obsdrvacion/
orientation visits In the U.S. and Canaia ( total o "V
 
persons). 

o 'here were also 4 EgXypians (50 person-days) in special iitsie 
in the area of standards and measurements. 

o 	 The total number of person-Civs spent by Egyptians in U.S.
 
cravel status was 2336. (If the edtiatoed cost of travel

within the U.S. is-5'. 5300 per visitor, a conservative
 
rigure. and per 4 iea 160, then the dollar cost of intra-U.S. 
travel was greater than $150,000). 

0 	 310 Institutional visits were &adsby Egypt'4ns in the U.S., 
consisting or: 

109, nive'litv visitsa 
Tr1 Indu-rZ vt
sitse
 
5- fdoril 4nd state jovarn.ent RD l6aboratortess 
T6 other visit* to private, non-prot-it ) laoratories; 
associations, and professional and scientiftc meetings,

* NOTE: A listing of the ut,,versitles, industrial 14D 
1aboratories, federal 4An4 state government agencies and 
laboratories, and other Institutions viaited by [4yptlan* In 
the program ts provided in Annex I to this report. Also 
included in tho same AnneE *re technical meetings and
 
contorences attended by Ellypti4o participants in the Applied
Scienee a4nd Tchnolauy Ra&earch Frogrs., 

0 In addition, 9 ZgLYpttans parti4olp¢et4 In orlnt4tion/stdy/ 
trsnng visit. to third Countrias for a t')Ct1 of 164 
person-4vs in ,r~ev st4tqs. The coiuntries iivoiv were the 
V.X., *a't (MA), :ndIa, 7h4Ilan4, 4n4d !e Pople'. Republic
of China. 
 (Third cotuntry travel c.~sto werd 4PPr4XinacelY
 
1l,000 for transportatn 4nd 116.004 for per j!13 for 4 total 

of 530,000.) 



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

NAS/NRC CONTRACT COST ALLOCATIONS 

,masure4 in US, Dollars 
(43-month period: January 1978 - August 1981)
 

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

2. Joint Consultative Committee 
 $ 104,800 
(Four meetings in the U.S. and four meetings
 
in Egypt, including 20.3 person-months of
 
support costs)
 

3. R&D M4anagement Training 
 $ 295,800
 
(Denver Research Institute subcontract
 
plus support costs)
 

4. NAS/NRC Admiistration 
 $ 137,000
 
(Technical and fiscal management including
 
43.2 person-months of support costs)
 

5. Direct Costs 
 $ 64,000 
(Communications, m4tori4ls, supplies and
 
insurance)
 

6. NAS/NRC Overhead 
 $ 324,900 

TOTAL: $1,366,200
 

*OrilLnal contract *1.2 million plus $166,000 supplement granted in
 
1981.
 



-- 

-j1-


Measured in NAS/NRC-Managed Egyptian Pounds (LE)
 
(4 3-month period: January 1978 - August 1981) 

1. Local salaries (Cairo) LE 18,500
 

2. International travel 
 LE 182,400 (a)
 

3. In-Egypt per diem 
 .E 43,900 (b)
 

4. In-Egypt transportation LE 7,900
 

5. Local supplies, materials, communications, 
office equipment, shipping costs & services LE 26,900 

TOTAL: LE 279.600*
 

* NOTE: U.S. AID budgeted LE 307,400 for NAS/NRC managed costs. The 
difference between the budgeted amount and the actual expenditures (LE
307,400 - 279,600) was LE 27,800 which was returned to AID. Durin the 
period January 1978 - July 1981 the official ra a of exchange was 
1 U.S.$ = 0.7 LE.
 

(a) All internatlonal travel was paid in LE. The number of tickets was 
128 Egypt to U.S., 81 U.S. to Egypt and 10 to third countries. 

JCC to U.S.; 

-- 104 Eg/ptlanu for training, observation, and study to U.S. 

9 Egyptlans and I American panelist for observation/study in
 
third countries
 

-- 33 U.S. panelists, 10 consultants, and 22 NAS staff to Egypt 

-- ,24 16 JCC to Egypt 

(b) The corresponding figure for U.S. dollar per dLems paid to Egyptians 
in the U.S. was $120,700. 
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ANNEX B 

JOINT CONSULTATIVE COMITTEE 

Membership and Sunmaries of Meetings 

Phase I (1978 -1981)
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I. Membership of the Joint Consultative Committee (JCC)
 

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; anj Minister of
 
Public Health)
 
JCC mumber, November 1979-November 1980
 
JCC cairman, November 1980-present
 

Egyptian members:
 

Dr. Hansan Ismail, Private consultant in 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, Econtnic Counselor to President Mubarak

(Astronomer, former Minister of Planning, first Director-General 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 Minister
 
of Agriculture)
 

Dr. Aly El-grerly, Retired (Economist, formerly Dean of Economics at

Cairo University, President of the Egyptian Central Bank, Director
 
of the Suez Canal Authority)
 

Dr. Mohamed El-KaSaS, Professor of Botany, Cairo University; Counselor
 
to 
the ASRT President (Botanish-Ecologint, Ph.D., Cambridge University;
Egyptian consultant videly called upon by U.N. agencles; member of

the Shur Council of the Egyptian Government)
 

American mecbers:
 

Dr. Gilbert White, Chairman of the U.S. panel of members, NAS member
(Geographer, Ph.D., University of Chicago; formerly President, Hfaverford College; Director, Institute for Behavioral Studies, University

of Colorado)
 

Dr. George Bhysgllrella, Presldent, Ne 
 York Polytechnic Institute
(Doctorate in Fngnesring from Urniveraity of P~dua, Italy, and
M4uhachuuettO Inatit"to of Technology; former Dean of 

from 
rnuireering,


University of Illinois at Chicago)
 

Dr. MAry K. Cartdr, Anoclauo Adminiatr4tnr, Agricultural Ronoarch
 
Service, U.S. Department of Agriculturo (Alochomimt, Ph.D., Edinburgh
University, polymer 
W6D In industry 4nd formor Diroctor, UWDA Southern
 
Regional Laboratory, Now 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:
 

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. Ei-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)
 

II. 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. 
 In 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-month intervals in Egypt
 
or 	the United States.
 

B. First JCC Meeting, Cairo, May o-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:
 

o 	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.).
 

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

o 	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 comunities.
 

o 	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 materiis, applicability to existing skills.
 

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

The general 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
 
encountered, and the ntntur of recoe~ended actions.
 

C. Second JCC Meeting, Washington, D.C., November 3-4, 1978
 

The second meeting was hold at the thtional Acadey of Sciences in Wash
ington, D.C. The following major decisions were made:
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o 	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

Acid 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 raintenance and in the design of a
 
scientific 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 review 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 of Red Sea Fisheries), (c) equip
ment procurement/training for maintenance and repair capabilities, (d) scien
tific and technical infcrmation, (e) R&D management 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 P~oearch Council) jointly prepare a comprehen
live plan looking toward Phase I, 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 president of the JCC, Dr. Hlassan Ismail, the
 
fourth meeting wan held in Cairo rather than in Washington as originally

planned. With the agreement of all major parties, the termination date for

Phase I of the Applied Science And Technology Research Program was moved from
 
October 1979 to October 1980.
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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
 

o 
Inclusion of an element for infrastructure development in the areas

of (a) science and technology information, (b) maintenance and repair

of instrumentation and equipment, (c) standards and measurements, and
 
(d) manpower development
 

o 
Continuation of the three demonstration projects, with particular

attention to applications in the user communities
 

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

The fourth JCC meeting also provided the first occasion 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,

who became ASRT President in July 1979.
 

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

The Fifth JCC meeting 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 was a pro
gram evaluation by the JCC members aided by four background documents prepared
 
by the staff:
 

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

o 
"Phase II Planning," prepared jointly by ASRT, NRC/Cairo, NAS/NRC, and
 
NS? with input from USAID/Cairo.
 

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

o 
"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 I of the program was 
highly success
ful as the initiating effort to address Egypt's desire to strengthen its
 
national research and development management capabilities and to utilize its

R&D resources 
in solving critical economic and social 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 National Policy Measures for Science and Technology
 

o Program Management and Control
 

o Demonstration Projects
 

o R&D Projectb
 

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 "WoolWax 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 I.
 

Considerable attention was given by JCC members to the proposed new
 
Phase II 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 issues faced by the Egyptian commu
nity as it addresses development targets.
 

In reviewing the ongoing R&D projects, the JCC expressed satisfaction with
 
progres6 of the Phosphate Ores, Wool Scouring and Corrosion projects and
 
concern about the slower progress in Red Sea fisheries. For Phase II, the JCC
 
recommended that, within the limited resources available for new starts in R&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 Chemical., 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 progress report on planning
 
for the proposed new Standards and Measurements projecz.
 

H. Seventh JCC Meeting, Washington. D.C.. April 1-2, 1981
 

The seventh JCC meeting in Washington sought a broad roview of 411 ongoing
 
projects grouped as follows: (4) Science and Technology Information Systems,
 
(b) Instrumentation Technology, and (c) Demonsiration and R&D Projects.
 



-59-


In 	Addition the JCC members held an in-depth review of the National
 
S&T Policy Measures project, a new component for Phase II, with Dr. Ibrahim
 
Helmy Abdel-Rahman (JCC member and chairman, ASRT Coammittee 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&T policy scheduled in Cairo in November 1981, and
 
late 1982 and 1983.
 

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

o 	Analytical and evaluative studies in sectors such as 
construction,
 
pharmaceuticals, and the food industry
 

o 	A comparative study of decision making on technology choices in Egyptian

public and private industries, factors that influence the choices, and
 
policy implications of these choices for future industrial develop
ment
 

o 	A small working seminar to be held in 1981 
to analyze the experience

gained from preparatory studies, with the goal of making recommendations
 
for 1Q82 and 1983
 

1. Eighth JCC Meeting, Cairo, November 14-16, 1981
 

I=ediately before the eighth JCC meeting, two seminars sponsored by the
 
ASRT, one national and a second of an international scope, were held in Cairo
 
on "Towards a Technology Policy for Egypt." These activities represent a firit
 
step under the Phase 11 program component on National S&T Policy Planning.

This activity represents the beginning of a much-needed process to increase the
 
dialogue between high-level officiala responsible for science and technology

and for pl4nning fiscal policies in Egypt.
 

The National Bureau of Standards (NBS) has been selected to work with the
 
Egyptian Organization for Standardization and Quality Control (affiliated with
 
the Ministry of Industry). A program involving training, observation, and
 
study at the NBS facility in the United States will be instituted as well as
 
on-site training in several aresa of standardiZlation and metrology important to
 
Egypti4n industries. Some upgrading of equipment is included, but the emphasis

is 	upon technical axchange and training activities. 

It Wa agreea tnat ASk, 4nd USAID/Ciairo will carry out Phase II plano for 
Instrumontation Vochnology 4nd 54T Information. The Univermity of Wi4consin,
National lnotituto of 1lrnith. Goorgia Inatituto of Technology, and Catholic 
University of Amoricit will ho tho implomonting agoncies. 
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JCC members again visited Omar Xakram 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 scientists.
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ANNEX C
 

INSTITUTIONS VISITFD BY EGYPTIAN PARTICIPANTS
 

Phase 1 (1978-1981)
 

o Universities
 

o 
U.S. Federal and State Governments and/or Laboratories 

o Private Industries and Corporations
 

o Othdr Organizations 

o Technical heetings and Conferences Attended
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UNIVERSITIES VISITED BY EGYPTIANS DURING PHASE I
 

American University
 
Center for Technology and Administration
 
Washington, D. C.
 

Colorado School of Mines Research Institute
 
Golden, Colorado
 

Concordia University
 
Montreal, Quebec, Canada
 

Cornell University
 
Ithaca, New York
 

Department of Food Science
 
Department of Animal Science
 
Vegetable Crops Department
 
Division of Nutritional Sciences
 
Department of Agronomy
 

Duke University
 
Marine Laboratory
 
Beaufort, North Carolina
 

Qeorge Washington University
 
Program on Science, :echnology, and PubfIc Policy
 
Washington, D. C.
 

Georgia nst of chnology 
Atlanta, Georgia
 

Off ce of Incernational Programs
 
Engineering Experiment Station
 
School of nfraation and Computer Science
 

Harvard TnL'evrs1y
 
Program for Science and International Affairs
 
Kennedy School of Government
 
CambriJge. XAss4chusetts
 

Iowa State University
 
Ames, Iowa 

Department of Animal Science
 
College of Veterinary Medicine
 

Malssachusetts Institute of Technology 'MIT)
 
Cambridge, Massachusetts
 

Cancer for the Study of Policy Alternatives
 
Technology Adaptation Program
 
Energy Laboratory
 
Department of N.:rition and Food Science
 

Michigan State University
 
Cast Lansing, Michigan
 

Departnent of Food Science and Human Nutrition
 
Department of Dairy Science
 



North Carolina State University
 
Asheville, North Carolina 

Minerals Research Laboratory 
Textile Chemistry Department, School of Textiles 

Texa3 Tech University
 
Lubbock, Texas
 

Department of Chemical Engineering
 

Texas A&M University
 
College Station, Texas
 

Food Protein Research and Development Center
 
Department of Entomology
 
Plant Science bepartment
 

Tufts University
 
Nutrition Institute
 
Medford Massachusetts
 

Tulane University
 
New Orleans, Louisiana
 

Nutrition Department
 
Tropical Medicine Department
 
Scn'ol of Public Health
 

University of Ari:ona
 
Tucson, Ari:ona 

Office of AriJ Land Studies 
Department of Plant Science 
Environmental Research Laboratory 
Depar:ent of Soils, Y4 ter, and Engineering 

University of Bri:ish Columbia 
Vancouver, 3ritish Colba, Canada 

University of California At Davis 
Davis, Californi4 

College of Agriculture 
Vegetable Crops Departw.nt
 

Agronomy and Range Sclei.* Oepartment
 
Department of Food Science
 

University of CaWifornia, Werkeley
 
Berkeley, California 

Depertment of Chemical Engineering 
Department of urittion Sciences 
Department of Soil and Plant Nutrition 

University of C Wliornia at Los Angeles 
School of Pblic Health 
West Loo Angeles, Californta 

University of California at Riverside
 
College of Natural and Agricultural Sciences
 
Riverside, California
 

http:Departw.nt
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University of Florida
 
Gainesville, Florida
 

Department of Entomology
 
Fruit Crops nepartmenc
 
Vegetable Crops Department
 

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

Universicy of Iowa 
Department of Botany
 
loaa City, owa
 

University of Miami 
Clean Energy Research Institute
 
Coral Cables, Florida
 

University of Minnesota 
Department of Animal Sciences 

St. Paul, Yinnesot4 

"n vers:ty of ::e!rjska 
Deparr.ent ji Animal Sciences 

Lincoln, .eoraski 

!nversityof Nor:h Carolina 

School of Nblic Heal:h 

Departzent of Ntrttion 

Chapel Hill, :Nr:h C4rolina 

'nhversi=7 of 'klahoma
 
Pediatri.c Dopar -ent
 

Yekl~hor-4 City., klah=.4 

Univ.riity of Southern C4lifornia 
School of ?har-.acy 
Los Angeles, C41iforniA 

tntverst y of Utah 
Deprtrent of otAtl ur&V 
S4t Lake Cit-. Vtth 

University of W.isconsin 
Madison, 'Wtconsin 

Deprtm4nt of Food Science 

Deparmment of Dairy Science 
Dspar~mvrt of ~c~ii, 
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FEDERaL All STATE GOVERNMENT AGENCIES/LABORATORIES VISITED BY EGYFTIANS
 
DURING PHASE I
 

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

Florida Department of Natural Resources
 
Marine Research Laboratory
 

St. Petersburg, Florida
 
Marathon, Florida
 

Food and Drug Administration
 
Washington, D.C.
 

Division of Nutrition
 
Division of Chemistry and Physics
 
Epidemiology Unit
 

National Fertilizer Development Center
 
Tennessee Valley Authority (TVA)
 

Muscle Shoals, Alabama
 

National Institutes of Health NIH)
 
Bethesda, Maryland
 

National Institute of Child Health and
 
Human Development
 

National Institute of Arthritis, Xotabolism,
 
and Digestive Diseases
 

National Institu:e of Allergy and
 
Infectious Dlaeases
 

National Oceanic and Atmospheric Administration (NOAA)
 
National Marine Fisheries Service (NIFS)
 

Northeast Fisheries Center
 
Highlands, Nev Jersey
 

Southeast Fisheries Center
 
Miami, Florida
 
Panama City, Florida
 
Gulf Breeze, Florida
 
Beaufort, North Carolina
 

National Technical Information System (NTS)
 
Springfield, Virginia
 

Office of Science and Technology Policy (CSTP)
 
Executive Office of the Prestdenr
 
Wathington, D.C.
 

Office of TechnoL09y Assessment (OTA)
 
U.S. Congress
 
Waihington, D.C.
 

Smithsonian nspitution
 
National Museum of Natural History
 
Washington, D.C.
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Smithsonian Science Information Exchange (SSIE)
 
Washington, D. C.
 

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

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

Cotton Insects Research Laboratory
 
College Station, Texas
 

Eastern Regional Research Center
 
Philadelphia,Pennsylvania
 

Forest Products Laboratory
 
Madison, Wisconsin
 

Human Nutrition Research Laboratories
 
Grand Forks, North Dakota
 

Insects Actractants Laboratory
 
Gainesville, Florida
 

Insects Affecting MXan and Animals Research Laboratory
 
Gainesville, Florida
 

Lake Alfred Agricultural Research and Education Center 
Lakt Alfred, Florida 

National Animal Disease Center KNADC) 
Atres, Iowa
 

National Veterinary Services Laboratory
 
Ames, 10a 

Northern Regional Research Center 
Peoria, Illinois
 

Quincy Agricultural Rosvar:h and Education Center
 
Quincy, Florida
 

Science and Education Aministration (SEA) 
Hyacsville, IarylAnd 

Sot Conservation Service
 
Wahington, D. C.
 
Phoenix, Arizona
 

Southern Regianal Reearch Laboratory
 
Nov Orloans, Lauistana
 

U.S. Sainitcy Laboratory 
Riverside, California
 

U.S. Water Conservation Lnoratory
 
?hoenix, Arisona 
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U.S. Department of Agriculture (cont.)
 
Western Cotton Research Laboratory
 
Phoenix, Arizona
 

U.S. Department of State 
Office of the Coordina4tor for the U.N. Conference on Science and 

Technology for Development
 
Washington, D.C.
 

Virgin Islands Department of Conservation and Cultural Affairs 
Division of Fish and Wld:ife 
Charlotte 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
 
Domest'Lc Soybean 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 Artificial Insemination Cooperative
 
Ithaca, New York
 

Farmland Industries Inc.
 
Bartow, Florida
 

Foremost-McKessun Company
 
Gilroy, California
 

Gardinier Inc.
 
(formerly L.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
 
Golde1 , Colorado
 

Hunt-Wesson Foods
 
Research and Development Department
 
Fullerton, California
 

Intern.tional Minerals and Chemicals Corporation
 
Lakeland, Florida
 

Mobil Research and Development Corporation
 
Materials Engineering Section, Paulsboro, New Jersey
 
Mobil Field Research Laboratory, Dallas, Texas
 

Pfizer Genetics
 
Doniphan, Nebraska
 

Plains Cooperative Oil Mill
 
Lubbock, Texas
 

Ranchers Oil Compatny
 
Fresno, California
 

Stauffer Chemical Company
 
Vernal, Utah
 

Tetra Tech international
 
Arlington, Virginia
 

Unichem International 
Hobbs, 'NwMexico 

U.S.S, Agrichenical 
Bartow, Florida
 

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

Vebscer 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, Ohio
 

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 SemiArid Land Studies
 
Lubbock, Texas
 

International Fertilizer Development Center
 
Muscle Shoals, Alabama
 

Nutrition Foundation
 
New York, New York
 

Volunteers in Technical Assistance (VITA)
 
Mt. Rainier, Maryland
 

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

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

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

Fertilizer Industry Roundtable
 
Atlanta, Georgia
 
October 31-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-n, 1980
 

Institute of Food Technologists Annual Meeting
 
Atlanta, Georgia
 
July 7-10, 1981
 

National 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 

o R&D Management Methods, June 18-July 7, 1979
 

o Technical Economics, July 9-27, 1979
 

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

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

o Technology Assessment, September 10-28, 1979
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PARTICIPANTS IN RESEARCH & DEVELOPMENT MANAGEMENT
 

TRAINING PROGRAMS
 

Denver Research Institute
 
Denver, Colorado
 

NAM PRESENT POSITION 


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

Adel A. Abdel-Azim Director, Central Metallurgy 
Research Institute, NRC 

Harem M. Ali Head, Department of Animal and 
Poultry Nutrition, XRC 

Ahmed Bakr Professor, Faculty of Agriculture, 
Cairo University 

Fathy Mossad Ebeid Director, Egyptian Petroleum 
Research Institute 

Mohamed M. El-Halwagy Head, Chemical Engineering & 

Pilot Plant Department, NRC 

Mohamed El-Husseiny Professor of Food Technology, NRC 

Anas El-Naggar Program Manager, Research and 
Development Department, ASRT 

Mohamed H. Fadl Professor of Pulp and Paper, NRC 

Sami H. Fayed Program Manager, Environmental 
Research, NRC 

Fahmy Ramadan Secretary General, NRC 

Nabil A. Saleh Professor of Organic Chemistry, NRC 

Gamila Wassel Professor of Pharmacognosy, NRC 

Mahmoud 1. Younis Head, Systems and Information 
Sciences Unit, NRC 

TECHNICAL ECONOMICS (July 9-27, 1979)
 

Nour El-din Abdel-Aziz R&D Division, Industry & Technology 

Transfer Program, National inbtLtute
 
of Standards, ASRT
 

Hussein Badawy Head, Department of Marine Biological 

Reference Collection, Institute of
 
Oceans & Fisheries, ASRT
 

PRINCIPAL FIELD
 

Physical Chemistry
 

Biochemistry of
 
Nutrition
 

Agriculture and
 
Botany
 

Chemical Engineering
 

Chemical Engineering
 

Dairy Science
 

Radiation Biology
 

Applied Chemistry
 

Water and Wastewater
 
Technology
 

Biochemistry
 

Chemistry
 

Pharmacognosy
 

Electrical
 
Engineering
 

Physics
 

Xarine Ziology
 



Mohamed Said Mustafa Badawy 


Hanafy Aly Deebes 


Attia Abd El-Kader 


Mohamed Ali Ghobashi 


Ahmed Labib Hussein 


Shadia Ragheb Tewfik 


Haxmmac Abdel Rahman El-Abd 

Azi:a Yousef 


RESEARCH AND DEVELOPMENT ARKTTING 

Mostafa AI-Fouly 


Ali Hebeish 


Mamdouh Kamel 


Effst Abu Mustafa 


Hussein Nasr 


Mahmoud SUada 
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Agricultural Economics Research 
 Agricultural Economic
 
Group, More & Better Food Project
 
NRC
 

Technical 
Office of ASRT and Geophysics
 
Institute of Geophysics and
 
Astronomy
 

Assoc. Professor of Mechanical Mechanical Engineerin 
Engineering, NRC 

Head, Optics Division, Scientific Technical Optics
 
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
 

(August 20-September 7. 1979) 

Head, Marketing Office, NRC 


Marketing Office, NRC; Professor 

of Textile Chemical Technology, 

NRC
 

Marketing Office, NRC, Head, 

Biochemistry Laboratory, NRC
 

Marketing Office, NRC; Research 

Professor, Natural Products 

Laboratory, NRC
 

Chemistry
 

Chemical Engineering
 

Chemical Engineering
 

Mineral
 
Beneficiation
 

Agriculture
 

Textile Chemical
 
Technology
 

Biochemistry
 

Applied Organic
 
Chemistry
 

Assoc. Professor of Textiles, NRC Applied Organic
 
Chemistry 

Head, Pilot Plant Laboratory, Chemical 
Profesor of (hemical 4nd 
Biomedical Engineering, N.C 

En~ineering 
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Fouad Osman Professor, Applied Organic 
Chemistry, Fats and Oils 
Laboratory, NRC 

Applied Organic 
Chemistry 

NabLel ELd Research Assoc. Professor,Xedicinal 
& Aromatic Plants Unit, NRC 

Medicinal & Aromatic 
Plants 

Hamdi Abd EI-Azi. Assoc. Professor of Plant ?hysiology 
NRC 

Plant Physiology 

TECHNOLOGY ASSESSMENT (September 	10-28, 1979)
 

Mohamed Nabil Aboul-EneLn 	 Professor of Medicinal & Pharma- Pharmaceutical
 
ceutical Chemistry, NRC Chemistry
 

Ahmed Allam 
 Asst. Professor, Head, Department of Geophysics
 
Seismology, Helwan Institute of
 
Astronomy and Geophysics
 

Mohamed Dia Eldin Hassanein Aly 	Professor of Agriculture, NRC Agriculture
 

Nadim A. Chanem 	 Head, Laboratory of Polymers and Chemistry
 
Coatings, A C
 

Ramzi M. Habib 	 Professor, Petroleum Chemistry Fluorine Chemistry
 
Egyptian Petroleum Research
 
Institute, ASRT
 

Faiza Hammouda 	 Professor of Phytochemistry, Phytochemistry
 
Pharmaceutical Sciences Laboratory,
 
NRC
 

Mahmoud Mohamed Hassanein 	 Professor of Inroganic ChemistrT,NRC Inorganic Chemistry
 

Mohamed Hilal 	 Professor of Petrochemical Technology;Chemical Technology
 
Head, Petrochemical Department,
 
Egyptian Petroleum Research Institute,
 
ASRT
 

Mohamed H. Khoder 	 Asst. Professor, Electrical Eng.neer- Engineering 
ing; Head, Electrical Metrology Photometry 
Division, National Institute for 
Standards 

Mahmoud Sidky 	 Head, Chemical Industries Division, Chemistr
 
Chemical Pesticide Laboratory, NRC
 

Iahmoud Abdel IE&alm Salh 	 P.ofss:;r of Electrical Engineering, Electrical
 
NRC Engineering
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ANNEX E
 

EGYPTIAN STUDY AND OBSERVATION VISITS
 

Phase I (1978-1981)
 

Demonstration Projects
 

o Hore and Better Food
 

o Development and Application of Biogas Technology
 

o New Crops for Arid and Semi-Arid Zones
 

Research and Development Projects
 

o Evaluation of Egyptian Phosphate Ores
 

o Corrosion Causes and Control
 

o Wool Scouring and Wool Wax Recovery
 

o Development of Red Sea Fisheries 
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TRAINING AND OBSERVATION/STUDY VISITS
 

1979 through 1981
 
HORE AND IETTER FOOD 

DATE NAME PURPOSE PLACES VISITED 

Nov 29-Dec 19. 1979 Fakhrla Taha Color fixation and USDA Southern Regional Research 

Researcher. Fats & Oils nutrient qualities of Laboratory, New Orleans, LA 

Laboratory, NRC cottonseed oil Food Protein R&D Center, 7txas AAAt 
University, College Station, Texas 

Plains Cooperative Oil hill, Lubbock, T1 

Texas Tech University, Lubbock, TI 

Ranchers Oil Co., Fresno, CA 

Cargill Co., Minneapolis. MN 

Pay 15-June 8, 1980 Abdel-Hiamld Talaat Higazi Crop production, University of California, Davis 
Head, Botany Laboratory weed control, crop University of Arizona, Tucson 

NRC rotation, photo- University of Florida, aInesville 

synthesis, plant USDA Agricultural R.search Center. 

physiology Beltsville. MD 
Cornell University, Ithaca, KY 

June 4-26, 1980 EI-Sayed Mohamed liegazi Food Industry R&D Institute of Food Technologists Annual 

Professor of Food needs, participate Meeting. New Orleans 

Sciences, Dept. of Nutrition In meeting University of Wisconsin. Madison 

& Food Sciences, NRC Del Monte Research Center. Walnut Creek.CA 

University of California. Davis 

Ibrahim D. Rifaat Carnation Research Corp.. Van Nuys, CA 
iead, Food Technology & Utah State University, Logan 

Dairy Research Laboratories Food Protein RI&D Center. Texas Abll 

NRC University, College Station, TX 

June 8-26. 1980 Sabry Riad Morcos Protein-rich food Food 4 Drug Administration. blv. of 

Head, Dept. of Nutrition mixtures for Infants Nutrition. Washington, D.C. 

4 Food Sciences, NRC and children Gerber Products Co., Fremont, Michigan 
University of California, Berkeley 

University of California, uavis 

Carnation Research Corp., Van Nuys. CA 

June 15-29, 1980 Fayez S. Hanna Soil survey USDA Soil Conservation Service. 

Head, Soils L Water methodology, soil Washington and Phoenix 

Use Laboratory, NRC conservation techniques U.S. Salinity Laboratory, Riverside, CA 

Irrigation & drainage University of California. berkeley 

methods University of Arizona, Tucson 
U.S. Water Conservation Laboratory, 

Ploenix, AZ 



DATE 

Jun 23-Jul 12, 1980 


August 10-22, 1980 


Sept 8-26. 1980 


Sept 8-26, 1980 


NAME 

Iohamed El Beltagy 

Assoc. Professor, 

Botany Dept., NRC 


Zebaa Hotagally 


Assoc. Professor of 

Animal Nutrition, NRC 


(isi hetualll 
Professor of Nutritional 

Biochemistry, NRC 


I. Abdel-Rahman Salama 

Chairman. Pest Control 

A Plant Protection 

Laboratory, NRC 


PURPOSE 


Vegetable crop 

production 


Use of green fodder 

& agricultural by-
products for animal 

feed 


Micro-methods for 

estimating nutrients 

In biological fluids. 

biological evaluation 

of foodstuffs used on 

experimental animals, 

nutritional survey 

methodology 


Integrated pest 

management, field 

trials, extension 

activities 


PLACES VISITED 

USDA Agricultural Research Center, beltsvllle. lEi
 
Texas A&M University. College Statiom
 
University of Arizona. Tucson
 
University of California. Riverside
 
University of California. Davis
 
Cornell University. Ithaca. MY
 

USDA Agricultural Research Center, beIltsville
 
Michigan State University, Fast Lansing
 
University of Nebraska. Lincoln
 
University of Minnesota, St. Paul
 
University of Wisconsin. Madison 

Food 4 Drug Administration. Dtvision ot 
Nutrition. Washington, D.C. 

USDA Human Nutrition Center. beitsville. 
MID and Grand Forks. ND 

National Institutes of Health. sethesda:
 
Center ter Research tcr hothers 4 Children
 
National Institute for Arthritis.
 

Mletabolism, Df&estlve Diswases
 
Kational Institute of AllerLy and
 

Infectious Diseases 
University of North Carolina. Chapel kill 
USDA Northern Regional Research Center, reoria, IL 
NIT Dept. of Nutrition • Foqd Science, Ca*.rlda*e.oA 

USDA Science & Education Administration. 
livattsville. "D 

USDA Insects Attractants Laboratory & lsects 
Affecting Man & Animals Lab. Gainesville. IM 

Univerbity of Florida, Gainesville 

USDA Agricultural Research & Education Center 
Quincy. FL 

USDA Western Cotton Research Laboratory, Phoenix 
University of Arizona, Tucson 
USDA Cotton Insects tesearch Lab, College StationTI
 
Texas A&l University, College Station, TIX
 

http:Ca*.rlda*e.oA


I 
HOBE AND BETER FOOD (continued) 

DATE NAME PURPOSE PLACLS V ISI TED 

Oct 30-Nov 19, 1980 Malmoud NaIto Animal infertility, USDA Animal Science Institute, Seltsville 
Head. Division of Animal artificial Michigan State University, vZast Lansing 
Resot ces, NRC Insemination University of Wtsconsin, Madison 

Iowa State University, Aes 
National Animal Disease Center. Ames. IA 
Cornell University, Ithaca, NT 
Eastern Artilicial Insemination 

Cooperative, Ithaca. NI 

Jan 8-Feb 4, 1981 Zeln.b I. Ahmed Food processing & Wisconsin Setter Process Control School, 
Director. Food Canning quality control University of Wisconsin. adlwcm 
Development Centre, Grande Cheese Co., Wrowmsille, WI 
El Nasr Co. for University ot California, Davis 
Preserved Foods Factory of Innovativc Foods. South Sn 

Francisco. CA 
Sayed A. Sales 
Professor, Food Science, 

Ed Hirsclhberg Freeze 
Sin Francisco, CA 

Drying Co.. South 

Food Technology Lab, NRC Foremost-Gentry Factory, Gilroy. CA 
Central Valley Water Project, Los banos. CA 
Compack Foods Co.. King City. CA 
California Polytechnica State Lniversity. 

San Luis Obispo 
Carnation Research Center. Van buyn. CA 
Ilunt-Wesson Research Center. Fullerton. CA 
Institute for Food Science • Techoology. 
University of Washington. Seattle 

Michigan State University. East lansing 
Gerber Products Co., Fremont, MI 
Continental Baking Co.. Rye. hY 
General Foods. CU., Tarrytom, hY 
The Nutrition Foundation, New York, INT 

June 7-10, 1981 El Sayed M. Ilegazi Food Technology Institute of Food Technologists Amnual 
Professor, Food Science, meeting Meeting, Atlinta. CA 
Dept. of Nutrition & (airtare paid by another source) 
Food Sciences, NRC 



TRAINING AND OBSERVATION/STUIDY VISITS
 

1979 through 1981 
DEVELOPIENT AND APPLICATION OF BICAS TEIINOLOGY IN RURAL ARJEAS OF EYPT 

DATES 


Nov 2-29, 1979 


Apr 10-30, 1980 

May lO-Jun 4, 1980 


NAME 


Fatma El-Gohary 


Ifead, Environmental 
Sciences Division, NRC 


Adel N. El-Dayem 
Professor of Chemical 


Engineeting Pilot Plant 


Laboratory, NRC
 

Nobly E. Abdel-Samie 
Microbial Chemistry
 
Laboratory, NRC 

floda Mohamed Megahed 
Head, Rural Research Unit 
Uational Center for Social 4
 

Criminological Research
 

Said N. &idr El-Din 

Soil laboratory, NRC 

ohamed M. El-Ilalvagi 
Head, Chemical Engineering 
& Pilot Plant Lab, NRC 

Nohly Abdel-Samle 

Microbial Chemistry 


Laboratory, NRC 


PURPOSE 


State-of-the-art 


examination of blogas 

research & applica-

tions; economic 4 

social aspects of 


Asian blogas programs 


Attend two symposia; 
biogas for community-
scale digesters 

Anaerobic digestion 

for methane 


production 


PLACLS VISITED
 

People's Republic of China (vi;% coordimated 
by Chinese Academy ol Sciences) 

Thailand (visit coordinated by tt-e Lcoweolc 
4 Social Commlssion for Asia 4 the Pacific) 

India (visit cocedinated by ths Evept. *I 

Agriculture & the Water Pollution 

Control Board, Gujarat State) 

4th International Symposium on Livestock 
Wastes. Amarillo, TX
 

Bio-Energy '80 World Congress, Atlanta
 

Clean Energy Research Institute. UlIver
sity of Miami. Coral Cables, FL
 

Fiat Co.. Total Energy Module Slast"r
 

(TUTFM). kcae. Italy.
 

American Society of nicrobtologisZs 
Annual Meeting. Miami Beach. FL 

Univers .y of Illinois. Urbana. IL 
University of Wisconsin. Itadison. WI
 

USDA Forest Products Laboratory. Madison. WI
 
Institute of Gas Technology. Chicago, IL
 
Dr. T.B.S. Prakasas. Chicago. IL (NAS
 
advisory committee member)
 



IIOCAS TECHNULOGY (cont inued) 

DATES NAMES PURPOSE PLACES VISITED 

Dec 5-17, 1980 A.M. Abdel-Dayen Present a paper at rd Miami International Coniervace on 
Professor of Chemical International meeting; Alternative Energy Sources. %at liarbour, FFL 
Engineering, NRC meet with U.S. Dr. T.B.S. Prakasam. Chicago. IL (NAS 

advisory panel advisory committee member) 
members Dr. Philip Goodrich. uliversity of 

Minnesota (NAS advisory ccmittee 

chairman) 

Nov 29-Dec 18, 1981 ohamed A. Hamad Present a paper at 4th Miami International Conlerence on 

Assoc. Professor, Pilot International meeting; Alternative Energy Sources. Miami 
Plant Laboratory, NRC current blogas R&D Beach, FL 

activities Clean Energy Research Institute, 

University ol Miami. Coral Cables, F1. 

RetCoil, Pompano Beach, FL 

Institute of Gas Technology. Chicago. IL 
Dr. T.B.S. Prakasan (NAS advisory 

committee member) 
Cornell University. ilaca, NY 
University of Illinois. Urbana. It. 

Dec 13-23, 1981 Fatma EI-Gohary Present a paper at th Miami International Conference on 
Head, Environmental International meeting; Alternative Energy Source*. Miami 
Sciences Division, NRC current blogas R&D Beach,. FL 

activities Clean Energy Research Institute. 
University of M.ai. Coral Whbles, Ft 

RefCOIM, Pompano wDch, Ft 
Institute of Gas Technology. Chicago, IL 

Dr. T.R.S. Prakasam (NAS advisory 

committee member) 
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TRAINING AND OBSERVATION/STUDY VISITS
 
1979 through 1981
 

NEW CROPS FOR ARID AND SEMI ARID ZONES OF EGYPT 

DATE 	 NAME PURPOSE PLACES VISITED 

July 8-29, i979 	 Adel El-Beltagy* Meet with members of Utah State University, Logan. UT
 
Faculty of Agriculture, 
 NAS advisory committee Plant Resources Institute, Salt Lakc
 
Ain Shams University and U.S. arid lands City, UT
 

specialists University of Arizona, Tucson
 

University of California, Riverside
 
University of California. Davis
 

Jan 22-Feb 13, 1981 Adel EI-Reltagy New techniques for USDA Agricultural Research Center.
 
Faculty of Agriculture development of salt- Beltsville, RD
 
Ain Shams University and drought-tolerant University of Wisconmin, hadlon
 

crops; determine University of California, Davis
 
suitable sites for University of California, Riverside
 
Phase II training University of Arizona
 
activities Texas Tech University, Lubbock. TI
 

Texas A&M University, College Station,TX
 

Nov 29-Dec 20, 1981 	 Abdel R. Sharaf 
 Arid zone salinity University of California, Davis
 
Professor, Horticulture, problems, plant U.S. Salinity Laboratory, Riverside, CA
 
Faculty of Pgriculture nutrition, soil 
 University of California, Riverside, CA
 
Ain Shams University fertility University of Arizona, Tucson
 

Texas Tech University, Lubbock, Texas
 
USDA Agricultural Research Center,
 

Beltsville, MD
 

a Trans-Atlantic airfare provided by another source.
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TRAINING AND OBSERVATION/STUDY VISITS
 

DATES 

Oct 22-Nov 4, 1978 


Sep 29-Oct 27, 1979 


Oct 5-Dec 15, 1979 


Apr 19-26, 1980 


EVALUATION OF EGYPTIAN 

NAME 

Aziza Yousef 

fiend. Mineral Benefi-

clation & Extractive 

Metallurgy Dept., NRC 


Tawfic boulos 

Research Professor, 

Metallurgy Dept., NRC 


Samir El-Nozahy 
Researcher, Metallurgy 
Dept., NRC 

Sellm I. Noustafa 
Assoc. Professor, 
Metallurgy Dept., NRC 

Adel K. Ismail
 
Researcher. Metallurgy
 
Dept.. NRC
 

Aziza Youset 
lead. Mineral Beneflcia-
tIon & Extractive 
Metallurgy, Dept., NW, 

Tawfik 5usos 
Research Professor, 
Iialluagy bokt., NIC 

1978 through 1982 
PHOSPHATE ORES AND PIIUSPIIATE FERTILIZER PRUICTION 

PURPOSE PLACES VISITD 

Orientation wit, U.S. National Fertilizer Development Center.
 
phosphate fertilizer TVA, Muscle Shoals. AL
 

industry International Fertilizer Leveloacnt
 
Muscle Smals. AL
 

U.S. Fureau of Nines. Tuscaloose. AL
 
Aquafine Corp.. Brunswick. (;A
 
International Minerals 4 Chealals
 

Corp.. Lakeland. FL 
Fertilizer Roundtable. Atlanta. CA
 

Pilot plant scale Denver Equipment Division of Jo) Hntg. 
equipment and Co.. Colorado Sprints. CO 

commercial benefl- HIazen R.eearch, Golder.. CO 
clation methods Colorado School of Nines Research Institute 

U.S. Bureau oft Mines. Salt Lake City. UT 
lnternationmal Fertilizer Development 
Center, huscle Shoals. AL 

International Minerals 4 Cweicals Corp. 
Lakeland. FL 

U.S.S. Agrichemicals. Sartow. FL 
Cardlnier Inc.. Tampa. FL 
Davy McKee Inc.. Lakeland. FL 

Training on pilot International Fertilizer Development
 
plant scale ore benefi- Center. huscle Shoals. AL
 
clation 4 wt chemical
 
processing
 

Attend meeting 2nd lnternational Congress on Phospborms
 
Compounds. Boston. MA
 



PHOSPHATES (continued) 

DATE NAME PURPOSE PLACES VISITED 

Sep 6-Nov 8, 1980 Samy EI-Aflfl Training on chemical International Fertilizer Development 
Senior Research Officer, conversion of Center, Muscle Shoals, AL 
Pilot Plant Laboratory, phosphate ores Interna-Ional hinerals 4 Chemicals 

NRC Corp., Lakeland, FL 
Gardinier, Inc., Tampa, FL 

Abdel Gwade Saber U.S.S. Agrichemicals, Lartow, FL 
Manager of Laboratories 
& Quality Control, Societe 

Financlere et Industrielle 
d 'Egypte 

Sep 7-21, 1980 A. F. Sabry Commercial phosphate World Bank, Industrial Projects Dept.. 
Chairman, Societe processing Washington, D.C. 
Financiere et Industrielle Tetra Tech International, Washington, D.C. 
d'Egypte Agrico International, Tulsa, 09. and 

South Pierce, FL 
International Fertilizer Development 

Center, Muscle Shoals, AL 
National Fertilizer Development Center 

IVA, Muscle Shoals. AL 

Sep 26-Oct 10, 1981 Azlza Yousef Technical aspects of North Carolina State University. 
Head, Mineral Beneficia- fertilizer manufactur- Asheville, PC 
tion A Extractive ing; calcination of Texas Gu.f Chemicals Co., Aurora, NC 
Metallurgy Dept., NRC phosphate ores J.K. Simplot Co., Pocdtello, ID 

Becker Industries, Conda, ID 
Tawfic Boulos U.S. Bureau of Mines. Albany, OR 
Research Professor, 

Metallurgy Dept., NRC 

Nov 28-Dec 19, 1981 Sella F. Estefan Training In fertill- International Fertilizer Developmemt 
Professor of Metallurgy, Izer granulation Center, Muscle Shoals. AL 
Central Metallurgical technology 
Research 4 Development 
Institute (CMRDI), NRC 

Talaat A.B. Lavendy 

Assoc. Professor of 
Metallurgy, CMRDI, NRC 
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TRAINING AND Ot5KsVATION/1srUuY ViSITs 
1979 through 1951 

LORKOSION CAU-LS AND CONT1L 

DATES NAME PURPOSE PLAC S VISITED 

March 1-23, 1980 Venice Couda 
Chairman. Physical & 
Inorganic Chemistry Dept. 
NRC 

Monitoring & control 
of corrosion; attend 
symposium 

National Association og Corrosion 
Fngineers (NACE) Corcoulmo '1ba 
Symposium. Chicago 

Amoco Research Center, PNaperville. IL 
Mobil Research 4 Dirvelol~wnt Curp.. 

Paulsboro, KJ 
Mobil Field Iecarch 

TX 
LAbogatory. Dllis, 

Unichem Inters.tiouai, lobb.. h 

Oct 20-Nov 7, 1980 Sayed M. Sayed 
Corrosion Laboratory, 
Physical Chemistry Dept., 
NRC 

Corrosion monitoring 
techniques, retinery 
failare analysis 

Anoco Research Center (Standard oil Co., 
Indiana), r"pervill , IL 

and iiting Retilnery0 Uhltng, IN 

Feb 12-Mar 29, 1981 Talaat H-11. Saber 
Research Professor, 
Corrosion Laboratory, 
Physical Chemistry Dept., 
NRC 

Training on Llectron 
Spectroscopy for 
Chemical Analysis 
(ESCA) equipment 

Perkin-Eler, Physical LIectzOncs 
Division, Eden Prairie, In 

University of Hinnesot.. insapolis 
Battelle Northwest Laboraturies. 

Richland, WUA 

Abdel G.A. El-Ilosary 
Research Assist. Professor, 
Corrosion Laboratory, 
Physical Chemistry Dept., 
NRC 
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TRAINING AND OBSERVATION/SrUDY VISITS 

1980 through 1981 
WOOL SCOUKING AND WOOL WAX 

DATE NANE PURPOSE PLAC S VISITED 

Jan 6-26, 1980 Adel A. Kantouch 
Research Professor of 

Textile Chemical 

Technology, Textile 
Research Division, NRC 

Ahmed N. EI-bendak 
Professor, Textile 

Research Division, NRC 

U.K.-study "Lo-FIo" 4 
"WRONZ" wool scouring 

systems 

U.S.-marketing 4 R&D 
management methods; 
processing of wool 
wax into lanolin'& 
other derivatives 

International Wool Secretarlat, ilkley. 
Yorkshire. UK 

Sir James Hill 4 Son. Ltd.. rsadtord. 
Yorkshire UK 

Croda. Inc.. R.twcllif cIidge. Torkshlre 
Jarmain & Co.. Huddersfield. Torkshire, 

UK 
University of Leeds. Textile rpt., 

Yorkshire, UK 
Burlington Industries. Clarksville, VA 
North Carolina State University Sctool 

of Textiles, PAleighi. W 
Cotton Incorporated, Raleigh MC 
The Wool ureau. Long Island, MY 
Aiercbol, Inc., Edison, NJ 



DATE 


Jan 15-Feb 1, 1981 


Feb 22-Apr 24, 1981 
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TRAINING AND OBSERVATION/STUDY VISITS
 
1979 through 1)51
 

DEVELOPHENT OF RED SEA FISIE~ES
 

NAIME PURPOSE PLACES VISITED
 

A.R. Bayoumi Meetings with NAS Ben Jones, National MarIne Fistnerles
 
Director. Institute of advisory comittee Service, Seattle, WA
 
Oceanography & Fisheries Alonzo Pruter, Consultant, Seattle, VA
 
Academy of Scientific Harvey 3. Bulls, Consultant. Priscetou. FL
 
Research & Technology (ASRT)
 

Sherif Ramadan Training In spiny National Marine Fisheries Service,
 
Assistant Lecturer, lobster fishery Miami, FL; Panama City. FL; eaufort.
 
Institute of Oceanography development & research SC; Highlands, NJ
 
4 Fisheries, ASRT management Florida Dept. of Natural Resources.
 

St. Petersburg & Mardthon, FL
 
Virgin Islands Dept. of Conservation •
 

Cultural Affairs, Division ot Fish 4
 
Wildlife, Char!otte Amalie, VI
 

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

Duke University Marine Laboratory, 
Beaulort, ND 

Museum of Natural History, Seltboilam 
Institution. Washington, D.C. 
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ANNEX F 

PROGRAM PLnNING AND MANAGIMENT TRAVEL 

1978 - 1981
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APPLIED SCIENCE AND TLCHMNOLOGY LSEAWC PROGRAM
 

PROGRAM PLANNING AND HAkAGIFJIT TRAVEL
 

1978 

DATE PERSONS PURPOSE PL CLRS ViSIT"h 

May 1-27 Jay Davenport, Staff officer, 1st Meeting, JC "ur. L4-4jPt 
Staff Officer, BOSTID Background Discussions 

NAS/NkC Office In (airo 

May 5-10 Victor Rabinowitch, 1st Meeting, JCC Cairo, 43pt 
Director, BOSTID Background Discussions 

NAS/RtC Otfice in Cairo 

May 5-10 U.S. JCC Panel 1st Meeting, JCC Cairo, Eyiyt 
U. Guyford Stever, 

Chairman 
George bugliarello, 
Member 

James Hillier, 
Member 

July 1-27 M. Lamel, General Prog. hgt. Planning IaLntgon. b.C. 
Director, NRC RkD MgLt. Training Progrma lkvec kc&,atch Is&t. 

Equipment Procurement U. bjtOaSD 

July I-Aug. 15 A.S. El Nockrashy, General Prog. 1Igr. Planning k4*hIn&Q.g oC..t. 
Dir., Foreign R&D Mgt. Trining Program* Lurr kccatrcL lsei. 
S&T Program, ASRT Equipment Procurement U. bisu an 

More & Better Food Proj. 

Sept. 2-15 Osman A. Galal, More & bettet Food Proj. U. horthc tut,a 
Dir., Int'l. U. t~liatA" 
Programs. NRC lults L.. bL-voiw. Pua,&*. 

Sept. 15-30 Jay Davenport, Program Mgt. (Kecrultment Advisor, "airo, L)o~t 
Staff Otticer, NRC ) 
BOSTID More 4 better Food Project "ito/LAtItciA, Lg41IY 
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1978, continued 

DATIS 
 PESNS 
 PURPOSE 
 PLACES VISIIU 
Sept. 5-14 A. Nesmith, Mile Soil 4 Water Panel Cairo, 14pt

Staff Officer, 
 Program Planning: sioas Techtoloty
 
DOSTID
 

Sept. 15-21 U. eldes, Program Planning, prior to appoint- Cairo, Egypt

Candidate, Advisor, 
 ment as NRC Advisor and RAS

NBC Resident Program Director
 

Oct. 26-Nov. 10 A. S. El Nockrasby. Program Mgt. IesbinGtoeo D.C.
Dir., Foreign S&T 
 2nd JCC Meeting 
 Columbus, OkloProgram, ASRT More & Better Food 
 Washington, D.C.
 

Osan A. Calal, 
Dir., Int'l Programs, 
 (Same as above.) 
 (Same as above.)
 
NAC
 

Oct. 26-Nov. 5 M. Kamel, 
 2nd JCC Meeting 
 Wrashington, D.C.

Director, NRC 
 R&D Hgt. Traning 
 Columbus, Ohio 

Nov. 1-4 
 A.H. Abou El-Azm 2nd JCC Meeting 
 Washington, D.C.
 
President, AStT
 

Nov. 1-6 
 Houstafa Hafez 
 2nd JCC Meeting 
 Washington, D.C. 
Member, JCC 

Mahmoud Riad 
Member, JCC
 

Yusef Waly
 
Member, JCC
 

Oct. 26-Nov. 10 
 Abdel Fattah Rizk 
 2nd JCC Meeting 
 UasWthntos, D.C.
Staff Ofticer, ASRT 
 Program Coordination for ASRT
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APPLIED SCIEN6CE AND TWUHOLOCY RESEARCH P3CO3*M 

PRiRAM PLANNING AND MNACAOEDIT TRAMtL 

1979 

DATES PERSONS PtPOSE n usIl1a 

Jan. 2 H. Weldes, 

Dir., NAS Program 
Report to Post for 

assignment at NRC 
Cairo, igypt 

Jan. 5-26 A. lasmith, 
Staff Officer, BOSTID Assist in establishing k1AS 

NRC office in Cairo 
Staff Officer for visit of 

alogas Technology panel 
Staff Officer for visit of 
Arid Lands panel 

Cairo, Egypt 

March 24-30 U.S. JCC Panel 

H. Guyford Stever. 

Chairman 
George Bugliarello, 
Member 

Mary Carter, 
Member 

Victor P-abinowritch 
Dir., BOSTID 

3rd Meeting, JCC Caro, ELyp 

March 24-
April 6 

Jay Davenport, 
Staff Officer, BOSTID 

3zd Meeting. JCC 
Program planning 

Serve as staff officer for 
Phosphate Ore panel 

Cairo, Egypt 

March 24-
April 6 

A. Nasmlth 
Staff Officer, BOSTID 

3rd Meeting. JCC 
Red Sea Fisheries 

Cairo and Alexandria, 
Egypt 

May 11-18 Don Evans, 

Denver Research 
Institute (DRI) 

Dil vs a bubcontractor for R&D 
seminars. Visit vas Co plan 
Egyptian participation in the 
seminars which occurred during 

June-Sept.. 1979 

Cairo. Egypt 
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1979, cont lnued 

DATES PERSONE PqiJOSE PLAQA iTI- h 

June 13-July 5 A.S. El Nockrahy, Progrm coardiSato discualmas abihingtou, D.C. 
Dir., Foreign vith WAS and NSF. Phaase 11 
S&T Program. ASET Planning 

Osman A. 
Ddr., 

Galal,
Int'l. 

Program planning. 
instrumentatiou 

equipment and Kattoi I Z*titute of 
Nal tb 

Scientific I&Actummmts 
Program, NRC Caster. V. W:sOCOsIi 

R&D Mgt. Seminars. site visit Duer Ruswam ch ietitzvte 
New Crops for Arid Lands proj. Co.ta e"a. Calif. 
planning meeting Los A it us. Calif. 

NutrItion activities. IF Keb Ycgh Cti. N.V. 
project (aial only) "Ufts V.. 5tios 1%6". 

June 18-29 H. Ifeldes, 
Dir.. NAS Program Program coordination meetings wIa.Mhttoo, D.C. 

Phase 11 Planning 

Sept. 15-Oct. 11 Jay Davenport. Preparations for JCC-IV Cairo, raoyt 
Staff Officer, BOSTID Piae Ii Planning 

Program Coordinstion 
Staff officer. Phosphate Ore 
R&D projrct 

Oct. 26-Nov. 15 A. Nasmith. 
Staff Officer, BOSTID 

Staff Officer, 
Project 

biotas Technology "Iro. FIypt 

Staff Officer, 4th JCC Nteting 
U.S. JCC Panel 

Nov. 4-12 H. Guyford Steve:. 4th Meeting. JCC Calro. Isrt 
Cha rman 

Nov. 2-10 George Bugliarello. 
Member 

Nov. 4-10 Mary Carter, 
Mesber 

Nov. 4-10 James Hillier, -

Member 
Nov. 3-9 Victor Rabinovitch, 

BOSTID 

Nov. 1-16 Jay Davenport, Staff Officer, Ath JCC Meeting Cairo, [I 
Staff Officer, BOSTID Progrdm Coordinator 
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DATE PERSONS 

1979. continued 

PRPOSE LACIES VISITIM 

Nov. 9-13 David Williams, 
CoMPtroller, NAS 

Financial Mgt.. HAS Acconts, 
Cairo 

Ciro. Ept 
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APPLIED SCIENCE AND TECHNOLOGTRESEAR(M FRMM 

POMM PLMING AND MAACDIfT TRAVEL 

1980 

DATES PERSONS PURPOSE PLACIS VISIID 

Feb. li-March 8 H. Veldes, Phase II Program Plaing Wlsbingto, D.C. 
Dir.. HAS Program 5th heeting, JCC 

Feb. 17-March 16 A.S. El Nockrashy, Phase 1I Program Planning maItutt . D.C. 
Dir., Foreign SLT 
Programs. ASRT 

5th Meeting. JCC 
Food Technology, "ore 4 

Tulane L.. rm 
U.S. Dart. of 

Oie-
Agrczcture 

Osman A. Calal, 
Better Food 

Nutrition. "ore kbetter Soutbern La.Abtc',t 3w 
Dir., Intal 
Programs, NRC 

Food 
Food Technology Pilot 

Pr Iar-
Food Flateit U4,C**tr, 

Plant Design Planning 
R&D Mgt. Training 

Teas AM L,. 
U. Calif./towis 
Darwsr R asarch Itt. 

Feb. 24-28 Hassan Isual], Sth Meeting. JCC Uasumnutom, D.C. 
President and 
Chairman, ASRT 

Mostafa Al-Cabaly, 
Member, JCC 

Osama Al-Kioly. 

Member, JCC 
lbrahia H. Abdel 

Ratman, heaber. JCC 

Jan. 8-11 A. Nasmith, 
Staff Officer, 

Biogas Technology Panel 
New Crop& for Arid Zoncs Panel 

Cairo. Egypt
I s 

BOSTID Red Seas Fisheries Cairo, &I ialrbada & 
Alexaz~f 1A. [4"3t 

March 22-April 15 A. Nasaith. 
Staff Officer, 

Program Mgt.. KAS/IC in Cairo 
(during sick leave of residest 

Cairo. Egypt 

BOSTID program dirtctor.) 

June 10-July 1 Jay Davenport, Phase 11 Program Cairo, twpt 
Staff Officer, 
Z6S'lrD 

plznaing 4 Ngt. 
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1980, continued
 

DATES PERSONS PUPOSE ?1_A!S VISIUD 

July 15-Aug. 2 A. S. El Nockrashy, Program Planning vith MAS. Vasbingtoo, D.C. 
Dir., Foreign SaT NSF. and AIDJ~ahington 
Programs, ASIT Equipment procurement and U. Wisccn. !Radiom 

lnstrumentation maintenance/ 
repair training 

A & D Mgt. Training follow-up Demver Research lfiat. 
discussions 

Nov. 3-6 U. S. JCC Panel 6th JCC Meeting Cairo, Egypt 
H. Guyford Stever, 

Chairm-in 
George Bugl!are-lo, 

Member 
Niary Z. Carter, 
Member 

James Hillier. 
Member 

Gilbert White 
Member 

Nov. 3-6 Victor Rabinowltch, 6th JCZ Meeting Cairo, Egypt 
Director. BOSTID 

Nov. 3-21 Jay Davenport 6fh JCC Meeting C1ixo, [ty 
Staff Officer, BOSTID Food Tectmology Pdnel. Nore a Ale- iri.taypt 

Better Food 
Program Planning 

Mary Alice Ritdon 6th JCC Peeting Cairo, Egypt 
Staff Officer, BOSTID Training Program follow-up 

for 1980 and planning for 
1981 

Nov. 30-Dec. 16 A. Nasmith. Program Hgt.. KAS/%IC in Cairo Cairo. Kmg 
Staff Officer. BOSTID (during sick leave of resident 

progron director) 
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APPLIED SCIENCE AND TECHNOLOGY RESEARCi PROGRAM 

PROGRAM PLANNING AND MANAGEMENT TRAVEL 

DATUR 


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 


PERSONS 


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. 11.Abdel-Rahman 

Member, JCC
 

Mostafa Al Cabaly 


Hember, JCC
 
Osama Al Kboly 


Member, JCC
 
Mohamed Kanel 


Director, NRC
 

H. Weldes, 

Dir., NAS Programi 


Jay Davenport 


James 1I1llier 


A. Nasmith 


Staff Officer, BOSTID 


1981
 

PURPOSE 


Program Mgt., NAS/NRC in Cairo 

(during sick leave of resident
 
program director)
 

Program Mgt. and Planning 

7th JCC Meeting 


o 

7th JCC Meeting 


"
 

s 

" 


t,
 

7th JCC Meeting 

)th JCC Meeting 


Program Mgt. & ?lanning 


Program Planning, Nat'l 


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


(After departure of H. Weldes)
 

PLACES VISITED
 

Cairo, Egypt
 

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

Washington, D.C.
 

of 

is 

,s
 

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

Cairo, Egypt
 

Cairo, Egypt
 

Cairo, Egypt
 



DATES 


Nov. 6-25 


Nov. 9-17 


Nov. 13-17 


Nov. 9-25 


PERSONS 


Jay Davenport, 

Staff Officer, 

BOSTID 


U.S. JCC Panel

Gilbert White, 


Chairman
 
C;orge Bugliarello
 
Member
 

Nary E. Carter,
 
Member
 

James Hillier 

Member
 

Leo Packer,
 
NAS/NRC Resident
 
Program Director
 
(designate) in Cairo
 

Victor Rabinowitch, 


Director, BOSTID
 

Mar)alice Risdon, 

Staff Officer, 

BOSTID 
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1981, continued
 

PURPOSE 


HAS/NRC Program Mgt.
 
8th JCC Meeting 

1st S&T Policy Seminar
 

8th JCC Meeting 


"oi
 

8th JCC Meeting 


8th JCC Meeting 

1st S&T Policy Seminar Training
 
program follow up for 1981 and
 
planning for 1982
 

PLACES VISITED
 

Cairo, Egypt
 

Cairo, Egypt
 

Cairo, Egypt
 

Cairo, Egypt
 


