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EXECUTIVE SUMMARY
 

This report is the conceptual and technical planning dccument for
the Egypt Aquaculture Program developed by the Government of Egypt
Ministry of Agriculture (MOA), and the United States Agency for International 
Development (USAID). 

The report has been prepared for MOA by the staffs of KCM
International (KCMI) of Seattle, Washington, USA, and P.B. Sabbour of Cairo,
Egypt, under contract 263-0064 (USAID) between MOA and KCMI. 

The concept is based on the best aquaculture technology currently
available for large-scale production systems for fish, and respects other
national priorities for the limited resources of water and agricultural land. 

Specific goals and objectives within the concept are based on 
figures for production capacities and staffing developed by MOA and USAID,
and subsequently finalized and approved through the response to the working 
paper submitted by KCMI in November 1979. 

The focus of the program is the National Aquaculture Center 
(NAC) at El Abbasa. The NAC will include a complex of administrative and
laboratory buildings, hatchery the production ofa for carps, staff houses,
accommodations foi' trainees and students, facilities for extension workers,
and an extensive area of research and production ponds for work with carps,
tilapias, and mullet. The NAG will cover an area of 200 feddans. Its 
production capacity will be 7.0 million fry of carp, 9.5 million young tilapia,
and it will be able to accommodate distribution of 16 million young mullet.
The probable cost of construction for this portion of work is estimated at 
US $ 11,635,000. 

A Model Homestead Complex (MHC) of 1,200 feddans will be
constructed adjacent to the NAC. The complex will consist of 79 individual
farms of approximately 16 feddans each. A fish processing plant will be
available for the farmers. Adjacent to the complex will be a small village,
shops, and a mosque. The probable cost of construction for this portion of work 
is estimated to be US $ 21,620,000. 

A new intensive production hatchery for carp will be built at theexisting government fish farm at Serow. The hatchery will contain laboratory
and administrative support facilities. The existing ponds will be refurbished 
and a number of new ponds constructed. The probable cost of construction for 
this portion of work is estimated to be US $ 1,804,000. 

Two fish fry collecting stations, seasonally accommodating 30 
million fry each, will be constructed on the Mediterranean coast to improve
the survival of the natural resources of mullet in the region. Each collecting
station will consist of raceways and a small building. The estimated cost of
construction for this portion of work totals US $ 4,032,000. 
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A fish market will be constructed at Zagazig to provide a newoutl#t for the increased volume of fish produced by the program. 

Operation and maintenance of all these facilities will require theemployment of 216 personnel with a range of professional and artisan skills,and general laborers. Education and training for the majority of thesepersonnel ig planned during implementation of the second phase of the EgyptAquaculture Program which will start in 1980, together with an extensionprogram for farmers. The second phase will include a revolving credit and loanprogram. Construction of all facilities will be completed by June 1982. 

The estimated total cost of the construction of all the facilitiesdeveloped in the program is US $ 39,091,000. This cost does not include offsiteimprovements to existing irrigation canals and drains at NAC which must bereconditioned and maintained in their original state. Without the maximumcapacity of water in these canals, the production objectives of the program as
defined can not be fully met. 
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EGYPT AQUACULTURE PROJECT 
FOREWORD 

Development of the Program Concept for the Egypt Aquaculture
Project (EAP) began in September 1979 when the KCM International (KCMI)
project team and their Egyptian counterparts, P.B. Sabbour, formally met with 
the Ministry of Agriculture (MOA), the client, and the U.S. Agency for 
International Development (USAID), the sponsoring agency. The meetings
formally initiated the project and the development of the aquaculture program 
concept.
 

Prior to the September 1979 meeting, Mr. Ron Mayo and Dr. Colin 
Nash (KCMI) conferred in Egypt with Messrs. S. E. Zaalouk (MOA) and G. 
Armstrong (USAID) to do preliminary planning. 

The Program Concept which has evolved since these meetings is 
presented in this report. It defines the project as a whole and is in part the
foundation for all subsequent contracted portions of the project. 

The report has been organized to reflect the fundamental makeup 
of 'the EAP and is divided into the following major sections. 

O National Aquaculture Center - El Abbasa (NAC) 

o Model Homestead Complex - El Abbasa (MHC) 

o Serow Fish Hatchery (SFH) 

o Mullet Collecting Stations (MCS) 

The El Abbasa Way Road (AWR) project has been included as a 
subproject of the NAC, and the Zagazig Fish Market project will be addressed 
when the EAP has been developed to a level sufficient to ensure the market
will be in context. For each of these major projects the following chapters
define the basic biological, engineering, and architectural concepts. 

General Project Profile - Outlines the nature and purpose of the 
project's major functional systems and shows how they relate and give rise to 
the building and site programs presented in subsequent chapters. 

Biological Process Design - Defines the fish production goals and 
methods of achieving them, and establishes the initial biological criteria for 
subsequent engineering. 

Project Site and PrGject Buildin - Establishes site and building
needs based on biological and other functional requirements. Technological
constraints, existing site conditions, and budgetary limitations are considered. 
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Engineering Systems - Presents preliminary engineering concepts
for responding to biological requirements as well as to those needs generated 
as a result of the building and site programs. 

Estimated Cost of Construction - Summary - Presents probablecosts based on previously outlined goals, needs, and responses. Because the program concept does not present detailed designs, the costs are approximateand the level of accuracy can range from a minus 20 percent to a plus 30percent. It is worthwhile to note that historically project costs tend toincrease rather than decrease as subsequent phases of a project unfold. 

Background information for the program concept is presented in aseparate volume, The Program Concept - Appendices, and includes back-up
data on such subjects as climate, soils, and costs. 

In determining the recommended goals, programs, and systems, thedesign team considered a range of alterratives. However, this report presentsonly those concepts considered most appropriate for the project. 

The recommendations are based on reports and facts available todate. In instances where reliable data were not available, professionaljudgment was exercised. The goal of this phase of the EAP was to define, in acomprehensive manner, a project scope which would best benefit the Arab 
Republic of Egypt. 
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EGYPT AQUACULTURE PROJECT
 
INTRODUCTION, BACKGROUND, AND MASTER CONCEPT
 

Egypt is typical of many countries that have a firm use for 
aquaculture but only a small and predominantly empirical fish farming
industry. These countries are presently unable to make the major transition of 
a rudimentary rural practice into a well-structured and economic industry
because they lack the organization, the trained manpower, and the 
institutional base on which to establish the bridgehead. 

The establishment of a national effort by the Government of Egypt 
to make that bridgehead has been developed over a period of five years.
preliminary fisheries survey was made by a team from the U.S. Agency for

A 

International Development (USAID) in 1976 in response to a request for
technical assistance by the government. Fish farming. or aquaculture, was
identified by the team as a future industry with good potential for supporting
the national goal of increasing fish production. 

In 1977, the Food and Agriculture Organization (FAO) of the United 
Nations conducted an aquaculture mission in Egypt and reinforced the earlier
findings of the USAID survey. The mission's report went further and
recommended an investment of LE 23.5 million over a five-year period to
accelerate an effort to increase fish production in the country. FAO followed
this up by supporting a one-year project to assist the government to develop a 
pilot farm facility. 

The World Bank (International Bank for Reconstruction and 
Development (IBRD)) supported a second mission by an FAO team to conduct a
preloan study for implementing a development program. Since then, the IBRD 
has conducted surveys and appraisals for the design and construction of fish
farms on the Nile Delta region totalling 2,100 hectares and prepared the way
for a major aquaculture development loan to the country. 

Other independent development studies for fish farming in the
region were conducted by teams from Germany. France. and Canada, and
reported favorably on the potential for such a national program. 

At the end of 1977. USAID supported another visit by a team to
study the feasibility of a specific farm development program and to identify
the nontechnical inputs required to expand and maintain a viable fish farming
industry. The feasibility study report was followed by individual specifications

for the technical background to the program.
 

As a result of these individual and interrelated efforts by the
development banks and bilateral funding organizations, Egypt stands on the
threshold of a decade of intensive effort and vitalization of an aquaculture
industry. Present plans by the government call for an increase in inland fish 
ponds over the next five years to a totol of over 50,000 feddans. There are
already in existance about 10,000 feddans fish ponds. The of theof bulk
development will be achieved by the IBRD project to establish eventually
30.000 feddans of new fish ponds in the Nile Delta region. In addition. USAID
is developing a new 5,000-feddan complex around the region of El Abbasa. The 
goal of the Government of Egypt in terms of providing the necessary farming 
area will be substantially met by the end of 1984. 
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The 	 construction of fish ponds pe se will not achieve the
government's goal in terms of production ofTood- without an associatedincrease in infrastructural support at the national level. Aquaculture programsrequire the same support that is essential for efficient production of cereals
and animal protein in agricultural development programs. They require goodadministration, education and training of scientific and technical personnel,extension services, financial credit and loan programs, processing and
marketing systems, resources of seed, and last but not least, modern and
efficient research and development facilities. 

USAID has assisted the Government of Egypt to develop a totalaquaculture program which, in a period of five years, will establish the focalpoint and firm foundation for a strong aquaculture industry in the country.
The total program, which is to be implemented in phases, considers all thevital 	 elements that will allow the future industry to expand and maintain 
itself. 

The 	 Ministry of Agriculture (MOA) has contracted KCMInternational Inc, the international subsidiary of Kramer, Chin 	& Mayo, Inc.,engineers, architects, applied scientists of Seattle, Washington, U.S.A., andP.B. 	 Sabbour of Egypt, to design and structure certain new aquaculture
facilities, and to upgrade and refurbish several existing fish farming facilities
in the Nile Delta region for the first phase of the program. The facilities,
which are to be built as part of the first phase and completed in 1980 - 1981, 
are as follows: 

o 	 The National Aquaculture Center (NAC) at El Abbasa,
Sharqiya Governorate. The NAC will include large research 
laboratory facilities, administrative support, a hatchery for
the production of carp, houses for expatriate and national 
experts, accommodations for trainees and students, facilities 
for extension workers, and other resources to make the NAC 
a national and regional landmark for aquaculture research and
development. The NAC will accommodate over 98 personnel.
The NAC will have an extensive area of research
production ponds for work with carps, tilapias, and mullet. 

and 
It 

will also have a complex of raceways and troughs, ponds forexperimenting with integrated agriculture/aquactlture, and a 
range of ponds for testing different production methods.
These facilities will enable Egyptian aquaculturists to shape
existing technology into the molds needed by the country, and
in ways that are most appropriate for local conditions and 
resources.
 

o 	 The Model Homestead Complex (MHC) adjacent to the NAC
for 79 farmers trained at the NAC. Each 	of the 7C farms will
consist of production ponds, a fingerling 9 nd, a house within 
a small village, and access to shops arid a mosque. A
communal fish processing and icing plant located at the NAC 
will be avalable for the farmers. 
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o 	 Improvements to the existing carp hatchery at Serow in 
Dagahliah Governorate. A new intensive production hatchery
for carp will be built to reinforce the extensive production
system now used Serow. The new will bebeing at complex
called the Serow Fish Hatchery (SFH). The hatchery will be 
similar in design to that at the NAC and have a laboratory
and administrative facilities. numbersupport 	 A of the 
existing small and large pond systems will be rebuilt to meet
the needs of the intensive fry production system. The SFH
will accommodate 14 personnel and be an additional resource 
for training and extension work. 

o 	 Two mullet fry collection stations will be built on the coast 
to improve the survival of the natural resources of fry which 
are caught each year and to provide structured management
of the resource. The fry will sent to thebe 	 NAC for
freshwater acclimation before allocation to farmers,
including those of the MHC. Each catching station will 
consist of a system of raceways or troughs for acclimating
and storing the fry after collection, and an appropriate
building for food storage, data collection, and offices. 

o 	 A new fish market at Zagazig close to the NAC to provide a
ready and hygienic outlet for marketing the large volume of 
fish being produced at the MHC and at the NAC. The new 
market will be available to all fish producers in the region. 

MOA 	 realizes that Egypt has neither the technical personnel northe trained farmers ready to take over and operate these extensive facilities.
The second phase of the program is a massive five-year operation andextension/training component in all aspects of management, research, and
applied technology. In addition, the ministry is establishing a large revolvingcredit and loan program available to the prospective farmers over the initialfive-year period. The third phase is the development of over 3,800 feddans of
fish ponds adjacent to the NAC and MHC for occupation by the new wave of 
farmers produced by the extension training program. 

The Government of Egypt with the help of USAID is supporting
MOA to direct a major national program. This significant effort will establishaquaculture in the next decade as a significant contributor to the country's
need 	for self-sufficiency in food production, especially in animal protein. Thisapproach for a total program is not original in design, but unique in the factthat it has not been attempted before for aquaculture. It will succeed because
of the careful planning by the Government of Egypt and USAID, and therelated support for facilities by IBRD and by FAO. The Egypt Aquaculture
Project will be a model approach for aquaculture development; and the NAC
and its surrounding complex of facilities will be a model focal point and 
resource for national and international use. 
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CHAPTER 1
 

GENERAL PROJECT PROFILE
 

1.1 PURPOSE AND FUNCTION 

The purposes of the National Aquaculture Center (NAC) at El
Abbasa in the Sharqiya Governorate are: (1) to provide modern facilities 
where applied research can be conducted, (2) to provide training in research
and development, (3) to establish extension services, (4) to conduct and 
demonstrate new techniques for fish farming improvements, and (5) to produce
and distribute fish seed to local farmers. 

The ,aquaculture technologies that are being developed in Egypt are
already well established. Applied research and development is therefore
intended primarily to fit existing technologies to the conditions which prevail
in Egypt. In the future research and development will be concerned with
improving fish production through such areas as genetics and stock selection,
improved husbandry and nutrition, pond management, and processing and 
marketing techniques. 

Research training will be at an advanced level for agriculture and
biological students who have an interest in fish farming. It is the intention of
the program that the first trainees at the NAC will be the nucleus of farmers
who will occupy farms at the adjacent Model Homestead Complex (MHC), and
who will subsequently consider purchasing larger areas for farming in other 
areas yet to be developed for fish farming. 

The extension services will provide the link between the NAC and
the fish farmers to keep farmers abreast of new developments in research and
technology, and assist them in applying new techniques to their own situations.
Demonstration projects will be a part of the extension function and will be 
conducted at the NAC. 

Finally, the NAC will operate production hatcheries to supply seed
for its own experimental facilities and to supplement the seed requirements of
the MHC farmers during the initial part of their development program and
subsequently during other periods of shortage. 

1.2 ADMINISTRATIVE PROFILE 

The NAC will have administrative responsibility not only for
control of the day-to-day affairs of the complex of new facilities for the Egypt
Aquaculture Program (EAP), but also for the broader aspects of aquaculture
development In the region. The administrative directors will be responsible to 
the Ministry of Agriculture (MOA). 

The director and assistant director in residence at the NAC will 
therefore be senior administrators and establis, d government scientists who
will have the authority to direct all research and development, appoint all
national staff, and be the ultimate authority for management and operations at
the new sites. They also will have the authority to relate all research and
production programs to the other needs of the region, will be responsible for 
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the collection and transfer of fish throughout the region, and will integrate thework at NAC with other technical advances in aquaculture and fisheries 
research conducted elsewhere. 

The director and assistant director will be responsible for theappointment of research scientists and their staff, the extension officers andtheir staff, and the selection of students end interns who attend courses at theNAC. They will be responsible for organizing national and international
meetings which might be held at the NAC and be the direct link between thenational staff and the expatriate technical experts. In addition, they will havescientific and technical responsibilities within their own fields of expertise. 

An administrative clerical staff will support the director andassistant director in their duties. The support staff will include a business manager and controller, and necessary secretarial and bookkeeping assistance. 

The administrative spaces will be centrally located and closely
associated with the public spaces and support service rooms. In addition to theseparate offices for the director and assistant director, there will be officesfor visiting scientists and students. There will also be spaces for public use,including a lecture theatre and library. Management of the storage andgeneral service rooms, which will be used on a daily basis by the scientific and
technical staff, will be under the control of the administration section. 

EXPERIMENTAL AND RESEARCH PROFILE 

All experimental work and research conducted at the NAC will be 
under the control of the director. 

In addition to the director and assistant director, who willthemselves be scientists and involved in their research,own there will be anucleus of full-time senior scientific national staff. Each one will beresponsible for research and technical development in disciplines criticalthe working of the NAC complex and the other 
to 

new facilities in the EAP; forexample, fish nutrition, general husbandry, limnology, genetics, foodprocessing, pathology, microbiology, reproductive physiology, engineering, and
hatchery technology, etc. 

Supporting the director and his scientific and technical staff will bea number of junior staff. The majority of these personnel will be juniorscientists and technical assistants actively engaged in research programs, butwill also include other professional staff such the librarian and the facilityas 

engineer.
 

Particular emphasis at the NAC will be on research in nutrition,
reproductive physiology, limnology, and pathology. For each of thesedisciplines there will be one or more dry laboratories and at least onelaboratory. The two types of laboratories are distinguished by the presence 

wet 

absence of running water (nondomestic water) which can be 
or 

used forexperimental tanks. Specific research efforts will be carried out in variouslaboratories according to subject area as indicated in NAC Table 1.1. 
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NAC TABLE 1.1
 

EXPERIMENTAL AND RESEARCH LABORATORIES
 

Space 

Dry Laboratories 

Visiting scientists' laboratories 
Analytical nutrition laboratory 
General nutrition laboratory
Histology physiology laboratory 

Biochemistry physiology laboratory 
General physiology laboratory
Microbiology pathology laboratory 
Chemistry limnology laboratory
General limnology laboratory 

Wet Laboratories 

General wet laboratory 
Diagnostics 

Postmortem 
Weigh and measure 
Fish processing 

Function 

Unspecified
 
Analysis of dietary components
 
Diet preparation

Microscopic analysis of tissues and
 

slide preparation
Biochemical analysis of cellular material 
Unspecified physiological analyses
Identify, quantify, and culture pathogens 
Aquatic chemistry 
Limnology experiments and sample 

preparation 

Unspecified experiments 
Determination of cause of death 

or disease in moribund or dead fish 
and experimentation with remedial 
treatments 

Dissection of dead fish 
Determination of size of live fish 
Post-harvest preserving and packaging 

Space for conducting experiments will be provided within several 

laboratories for writing and collating data as it is assumed most of their work 

laboratories designated as "general." These spaces are flexible and can 
accommodate a variety of projects. 

junior 
Each 

scientists 
of the senior scientists will have an individual office. 
and technical assistants will be assigned space in 

The 
dry 

will be directly related to the laboratories and outside facilities. For specific
relationships, refer to NAC Chapter 4. 

The scientific and technical staff will be responsible for all 
research and experimental work conducted outdoors in the variety of fish
ponds available to them. They will also be responsible for the new research 
and development associated with the integrated agricultural farms which will 
use birds and animals as sources of natural fertilizer. As part of the overall 
program at the NAC, the operations and maintenance of the fertilizer storage
facilities and animal and plant waste silos will be within the responsibilities of 
the scientific staff. 

The experimental and research ponds, which will include the 
agricultural/aquacultural experimental ponds, will themselves yield a
considerable annual production of fish. This fish will be processed within the 
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NAC site using a small ice plant and experimental processing equipment, and 
then sold to local markets. The produce from the integrated agricultural farmsystems will also be sold. It is assumed that any revenues from these sales will
contribute to the operating budget of the NAC. 

The NAC will provide research facilities for other national and
international staff will there on anwho work interim basis. The visiting
scientific staff will have their own individual offices and some experimental
space but for the most part will be expected to work closely and share all
facilities of both indoor and outdoor ponds with the permanent staff. For the
first few years, the places for the visiting scientists will be filled by theresident expatriate experts who will work with the MOA to set up the research
and development programs for the NAC. 

1.4 EDUCATION PROFILE 

The NAC will provide a significant educational setting designed to
train personnel for research and production roles in Egyptian aquaculture.
Students assigned to such positions at the NAC will participate in ongoing
research efforts and may pursue university affiliated graduate research 
programs under the direction of the NAC. Farmers at the MHC will receive
training in aquaculture technologies at the NAC prior to accepting a fish farm 
at the MHC. 

As the NAC and its research programs are implemented, it is hoped
that visiting scientists will be attracted to the NAC to pursue complementary
research and to share their experience with the NAC staff. This scientific 
exchange is expected to start within a regional sphere and eventually include 
exchanges on a worldwide basis. 

Educational formats have not yet been established, but may include
formal classroom instruction in the NAC auditorium, classroom, and
conference rooms along with the use of references in the NAC library.
Student participation in laboratory and pond projects may also be included in 
the NAC education program. 

1.5 EXTENSION SERVICES PROFILE 

The NAC will be a center for the teaching of Egyptian nationals to
become extension officers, as well as the focal point from ;vhich other
extension agents will operate to support the needs of the future fish farmers. 

For the teaching function, the extension services program will be
under the leadership of a senior extension officer who will be a member of the
senior staff under the director. The officer will be assisted by a second senior
officer, and these two positions will bring the total of senior staff at the NACto 10. They will be supported by 4 extension officers who, in the first
instance, will act as both teachers at NAC and as extension officers assisting
the existing and new farmers operating around the El Abbasa complex and at
future fish farming sites within the EAP. These 4 extension officers will be
considered junior staff, bringing the total complement of junior staff to 16 as
indicated in NAC Section 1.10. The extension officers will be skilled in
different technical disciplines such as pond engineering, fish husbandry, pond 
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fertilization and productivity, harvesting and marketing, pest and predator
control, etc. They will teach the more practical aspects of these subjects to 
EAP fish farmers to help them maximize their production. 

In the first few years, the resident extension staff will be
responsible for the training of six extension interns each year. These extension
interns will become extension agents necessary for the expanding EAP, and
eventually disperse throughout the country and the region. The total extension 
staff, upon completion of the EAP, has not yet been determined. 

The extension staff will have a common office in the NAC and also
have access to all laboratories and experimental facilities which will be used
for teaching and demonstrating to the interns, and existing and new farmers.
Instruction by the extension staff will require coordination and cooperation
with the NAC research staff so as not to interfere with research projects. 

PRODUCTION PROFILE 

The NAC has an important role to play in the production of seed 
stock for new and existing fish farmers around the El Abbasa complex, and for
the many experimental facilities of the NAC scientists. An important part of
the NAC building is the hatchery and its related production spaces, and the 
many outdoor ponds. The outdoor ponds which play a particularly important
role in the annual production cycles are the broodstock ponds, spawning ponds,
and a variety of nursery ponds. These ponds will enable the scientific staff to
experiment with a range of spawning and larval rearing techniques to develop
those most appropriate for the EAP. These ponds will also produce the 
necessary experimental fish populations for grow-out pond experiments as well 
as contribute to the fry requirements for the MHC. The resources of seed
stock which are required annually are species of common carp, tilapia, and 
mullet. 

The complete cycle of common carp breeding and production will
take place at the NAC. The breeding adults of the common carp will be kept
in the carp broodstock ponds. The sources of these fish be fromcan 
experiments which have ended at the NAC, purchased from neighboring fish 
farms, or selected from any other breeding research center. Just before
breeding, selected individuals are removed from the broodstock ponds and 
relocated in smaller, more manageable, segregation ponds. From there,
individuals are selected and paired in smaller pond units for natural snawning 
or taken into the breeding laboratory within the hatchery complex for nduced 
spawning. Spawned eggs from the breeding laboratory will be incubated in jars
and the hatchlings reared several days in hatchery tanks prior to transfer to 
nursery ponds for further growth. All naturally spawned eggs will be incubated 
in spawning or nursery ponds dependent upon whether Dubisch ponds or
kakabans are used. The Dubisch pond is a doughnut-shaped pond containing an 
elevated grassy spawning area; a kakaban is a framework of plant material 
used for egg attachment in small ponds. 

The nursery ponds will be of two types-extensive and intensive.
These ponds can be stocked with hatchlings or eggs resulting from either 
natural or induced spawning. Extensive ponds will have comparatively small 
populations with low water exchange rates and the fry will be dependent 
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primarily upon natural food produced within the pond. Intensive ponds willhave dense fry populations and contain natural feed supplies as well as receiveartificial food supplements. The young fish will be transferred to larger ponds(fingerling ponds) at the NAC or MHC as they grow and the natural food supply
diminishes. 

Life support systems including aeration, water replacement, andlive food production are required to meet the increasing demands of the younglarvae in the hatchery. As part of the hatchery complex, extensive space isgiven to a live food culture room for the daily production of nutritionallysuitable and appropriately sized for the developing larvae. These will besupplied to all hatchery wellfry in the as as nursery ponds to establish
populations of suitable dietary components. 

Although young carp can be transferred from nursery ponds to verylarge outdoor production ponds for grow-out, the more successful technique isto maintain populations of juveniles together in small ponds to increasesurvival and to provide the basis for better management. The juvenile commoncarp are therefore well established and hardy before they are transferred tothe final grow-out ponds. These intermediate or fingerling ponds will be at theNAC and MHC for their resDective needs. All harvesting of fry and fingerlingwill be by netting and draining. Transport will be via live-car. 

The annual cycle of tilapia production will also take place withinthe El Abbasa complex. Because of the reproductive behavior of the tilapia,the entire process will take place in a series of outdoor ponds. The source ofbroodstock for reproduction will be the production facilities at the NAC andfrom selected adults purchased from the nearby fish farms. Becausetemperatures low enough to kill tilapia can occur in Egypt, selected adults willbe overwintered in heated tanks in the NAC. Solar heated circular tanks willhold sufficient adults to serve as brood for all the NAC and MHC needs. Theadults will be removed from either the NAC experimental, production, orspawning ponds or the MHC production ponds in December and placed in theoverwintering tanks. In February or March, the adults will be moved into thetilapia spawning ponds or the MHC grow-out ponds where they will reproduce.It is important that tilapia breeding begins early so that the juveniles will haveenough time to develop fully before the next cold weather. Although largenumbers of juvenile tilapia will be obtained from the spawning ponds, it isanticipated that farmersthe will be able to supplement tilapia fry fromnatural populations which will colonize the supply canals and waterways, andfrom spawning within their own productioui ponds. 

At the present time, the resources of mullet fry for the NAC andfor the neighboring ponds will be the two new collecting stations being plannedas part of the EAP as well as the collecting centers already established. Acertain amount of acclimation of wild-spawned mullet fry to freshwaterconditions and diets is necessary, and therefore all mullet coming to El Abbasawill be first located in the outdoor mullet nursery ponds at the NAC. Theseponds will be sized to receive one half the mullet requirement at a time. Fromthere they will be counted and distributed to the research and demonstration
facilities at the NAC and to the MHC fingerling ponds. Eventually, thedemand by the EAP for mullet fry stock fish ponds will theto in exceedcapacity of the Mullet Collecting Stations (MCS) and, either additional MCSsites will have to be developed, or more likely hatcheries will have to be
developed to supply mullet fry. 
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1.7 SUPPORT PROFILE 

The laboratories, research ponds, and the production ponds willrequire storage space for equipment and supplies such as dry bulk, wet
individual storage, equipment, chemical and solvent storage, dry food, and 
freezer storage. 

Other support facilities will include a darkroom for photography, astorage space designated for publication materials and office supplies, anincinerator, and office for the facility engineer including a process control 
room. 

It is expected that much of the regular maintenance required to
keep the NAC functioning can be done onsite by NAC staff. This will includebuilding, pond, and basic equipment maintenance. It is anticipated thatmaintenance of more sophisticated elements will be contracted to outside 
companies. 

1.8 FEED PROFILE 

Larval carp require live food organisms for about their first 10 daysafter first feeding. These food organisms will be cultured on thephytoplankter, Chlorella, and will consist of rotifers and cladocerans. They
will be grown in the larval food production portion of the NAC hatchery.Tilapia accept artificial diets readily; however, mullet mustfry be weaned 
onto a live freshwater diet from a saltwater diet. 

Supplemental nutrients will be required in fishthe ponds tomaintain a high level of productivity. Fish ponds will be fertilized prior tostocking with fish and periodically during the pond culture cycle. Fertilizers
used will be superphosphate and air-dried chicken manure. Supplemental
feeding with cottonseed cake, rice bran, flour, and vitamins will be undertaken 
as necessary. Bulk storage at the NAC will permit stock piling of annual
supplies of superphosphate (85 tonnes), four-month supplies of chicken manure(50 tonnes), and annual supplies of supplemental feeds (15 tonnes). Fertilizers
and feed stuffs will be kept dry and vermin-free. All supplemental feeds will 
be prepared in the nutrition laboratories. 

1.9 HOUSING PROFILE 

Twelve single-family housing units will be provided for the seniorstaff. Of these, six will initially be assigned to temporary U.S. advisory staff
and six to the Egyptian senior staff. The expatriate U.S. technical team leader
and his Egyptian counterpart will be provided with somewhat larger housesthan the remainder of the senior staff. Upon completion of the start-up phase
of the NAC, Egyptian senior staff will replace departing expatriates in these 
houses. 

An apartment building consisting of 10 flats will provide housingfor 10 Egyptian junior staff members. NAC Chapter 5 addresses the proposed
program. No other housing is planned, although there is a need foraccommodations for 30 Egyptian fish farmers, 30 graduate research assistants
and visiting scientists at the NAC. Future housing expansion will be located inthe common facilities area described in NAC Section 3.4.3. This will includehousing for junior staff, employees, trainees, and guests of the NAC. 
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1.10 STAFFING PROFILE 

A total staff of 98 is planned for the NAC. This includes 12 senior
staff under the direction of the NAC director and assistant director. Initially,
6 of the senior staff will be expatriates on temporary assignments to the NAC. 
The senior staff will be responsible for directing the various programs of the
NAC. Ten junior staff members will assist the senior scientists and include
other professionals such as the NAC librarian and facility engineer. Sixextension agents and 6 extension interns will be assigned to the NAC to relate
aquaculture techniques to outlying fish farmers. Up to 10 graduate students 
may be assigned to the NAC to conduct experiments and to support the other
staff members. The remaining support staff will consist of clerical staff (10),
security staff (5), drivers and mechanics (13), tradesmen (6), laborers (20), and 
messengers and coffee staff (12). Additional staff may be added as the NAC 
expands. 

1.11 EL ABBASA WAY ROAD (AWR) PROFILE 

The NAC is located on the El Abbasa Way Road (AWR) between the
El Wadi drain and the AWR. The AWR is the principal connecting link between
the NAC, the MHC to the east, El Abbasa, and other villages to the west. All
visitors, staff, supplies, and fish shipments to and from the NAC will utilize
the AWR. Consequently, the AWR must be maintained for heavy truck traffic. 

1.12 OFFSITE IMPROVEMENTS 

The successful operation of the NAC facilities and its surrounding
complex will require several modifications and improvements to existing
offsite structures. 

The two major improvements required are: 

o 	 Increased water flow through the Ismailia and El Wadi Drain 
Canals by routine removal of silt arid aquatic vegetation 

o 	 Maintenance of the El Abbasa Way bridge over the Ismailia 
Canal 

Both these items are discussed in detail in the technical section of 
this report. 
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NATIONAL AQUACULTURE CENTER
 
CHAPTER 2
 

BIOLOGICAL PROCESS DESIGN
 

2.1 CARP PRODUCTION PROGRAM 

2.1.1 Production Goals 

The goal of the carp production program is to produce seven million
2-g fry annually. These fry will be used stock the 800*to feddans of
production ponds at the Model Homestead Complex (MHC) the experimental
training and brood ponds at the National Aquaculture Center (NAC), and
approximately 3,800 feddans of additional production ponds anticipated to be
constructed in the El Abbasa region. 

Although 2-g fry are too small for successful stocking in production
ponds, rearing from 2-g fry to 40-g fingerlings will take place in the fish farmsthemselves. Only fingerling production facilities for the estimated 48,000 carp
fingerlings needed at the NAC will be provided. 

2.1.2 Production Techniques 

Two methods of spawning will be used to meet program
requirements: natural spawning under controlled conditions and induced
spawning. Natural spawning will take place in Dubisch ponds and concrete
tanks containing kakabans. The principles of each are described below.
Induced spawning will take place in the breeding room in the hatchery facility.
The rationale for including facilities for both types of spawning is to permitexperimentation while meeting annual production goals, and to allow a gradual
transition between the low technology spawning methods to the more 
sophisticated induced spawning method. 

Nursery ponds will be used to rear the hatchlings to 2-g size. If
kakabans are used, the nursery ponds will also serve as hatching ponds. There
will be two general types of nursery ponds: extensive and intensive. Extensive
ponds will have a low stocking density and very little water exchange. Bycomparison, intensive units will contain dense populations with relatively high
water exchange level and artificial feeds. 

2.1.2.1 DUBISCH PONDS 

Dubisch ponds are small, square ponds which are used both for
spawning arid early rearing. Each is surrounded by a peripheral ditch about 40
to 50 cm deep. In the center there is a grass covered spawning board with15: 1 slope. Prior to spawning, the water level is adjusted so that the 

* Note these are the approximate pond surface areas which can be 
constructed in the 1,200-feddan area if dikes, access roads, fingerling ponds,
etc. are included. 
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spawning area is submerged. Eggs will be deposited on the vegetation in thecenter spawning board. The adults are removed from the peripheral ditchimmediately after spawning, and the eggs are allowed to hatch. Statistically,15 to 50 percent of the eggs will hatch. After hatching, the water level islowered so that the fry are forced into the peripheral ditch. They can remainthere for approximately 10 days until crowded conditions force transfer to 
nursery ponds. 

2.1.2.2 CONCRETE PONDS WITH KAKABANS 

Spawning with this method will take place in small, oblong ponds.These should be completely free of vegetation and the bottoms dried out forseveral days before being filled. In the afternoon of the day the ponds arefilled with water, the kakabans are put in place and the brood fish released. 

Kakabans are made of fibres taken from Aga pinata palms orother suitable plants. The fibres are set out in layers t rom 1.2 to 1.5 m longand 40 cm wide and pressed down lengthwise by two bamboo slats so that theyare about 4 to 5 cm thick. The kakabans should be placed side by side andattached perpendicularly to a long bamboo pole which supports the ensembleand is held in place by four posts driven in pairs at each end. The weight ofthe kakabans keeps them buoyed just below the surface of the water. 

About 5 sq m of surface are required for each kilogram of femaleweight. One female of at least 3 kg and one to three males will be stocked ineach pond. Although it is normal for spawning to be completed within 24 hoursafter stocking, a maximum of five days before restocking has been allowed inthe production programming. After spawning, the egg-laden kakabans areplaced in the prepared nursery ponds at a stocking rate of 600 eggs per squaremeter. A 15 percent survival rate to a size of 2 g (30 days old) is assumed. 

2.1.2.3 INDUCED SPAWNING 

All activities associated with induced spawning will take place inthe production facilities which contain four major spaces: breeding room,
hatchery, outdoor troughs, and live-food culture. 

Brood will be selected from the outdoor ponds and brought into thebreeding room. Up to 4 females and 12 males can be handled per day. A totalof 12 tanks will be required in the room to facilitate hypophysation of females,
anesthesia, spawning, and recovery. 

After fertilization, eggs can be taken to the outdoor tanks foreyeing or directly to the hatchery where they will be placed in Zuger jars until 
hatching.
 

Upon hatching, the fry will be transferred to troughs containingmesh baskets where they will remain until yolk sacs are absorbed and feedinghas begun. They will then be transferred to nursery ponds for rearing. 

NAC 2.2
 



2.1.3 Facility Requirements 

Facilities for spawning and fry rearing will allow maximum 
flexibility. The entire production goal can be met through either intensive or 
extensive production. Although any combination of spawning methods and 
nursery units is possible, NAC Table 2.1 summarizes the production potential
of the nursery facilities based on one recommended program. The extensive 
and intensive facilities required are summarized in NAC Tables 2.2 and 2.3. 
Those contained within the production facility are in NAC Table 2.4. 

with cerp 8ndiiiullet. Approximately 

2.2 TILAPIA PRODUCTION PROGRAM 

2.2.1 Production Goals 

Tilapia nilotica fry will be required at the MHC for polyculture 
10,000 fry or 10 adult pair per feddan 

will be required to stock the production ponds. 

Once a production pond has been stocked with adults or fry, there
should be no need for additional stocking as long as sufficient adults from the 
harvest are returned to the pond. However, if there is a severe winter, a die
off in the pc-d or complete draining and drying of ponds is required, sufficient 
fry or adults must be supplied from the NAC for restocking. 

2.2.2 Production Techniques and Facilities 

Since tilapia are prevalent in the water supply canal, it is possible
to obtain sufficient stocks directly from the canal during pond filling.
However, it is difficult to control the stocking rate and obtain a preferred
stock if this method is used. A more satisfactory stocking method is to stock 
production ponds with sufficient adults or fry of the desired species to produce
the des' ed annual yield. 

A system of five extensive ponds at the NAC will be stocked in the
spring with tilapia adults. Tilapia breed readily and repeatedly once water 
temperatures reach approximately 230 C. Spawning every six to seven weeks is 
anticipated. Fry can be harvested from the ponds for stocking throughout the 
spring and summer months. The spawning/rearing extensive ponds will be
drained and dried during the winter months. Adults will be selected from the 
ponds to serve as brood for the next year at the end of the spawning season. 
These will be placed in tanks receiving heated water to ensure temperatures 
are sufficient to prevent winter kill. Tilapia remaining after the brood have 
been selected will be sold or transferred to experimental ponds. 

At least 600,000 20- to 30-g ry can be produced each year in the 
five ponds (assuming 25 females/1,000 m and four spawnings, each producing
1,200 fry). Approximately 15,000 adults can be supplied to tile MHC from the
overwintering tanks in addition to 1,600 required for the NAC spawning pondh
(assuming 40 tilapia/cubic meter). This would permit a restocking of 100 
percent of the production ponds in the MHC with either fry or adults if 
required. 
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MAXIMUM DESIGN 
NAC TABLE 2.1 

CAPACITY OF FRY PRODUCTION FACILITIES 

Spawning 
Location 

Rearing 
Loci tion 

Rearing 
Area 

(feddans) 

Rearing 
Stocking 

Rate 
(no./ 

feddan) 

Survival 
Rate to 
2 g (%) 

Maximum 
Yield of 

2-g 
Fry 
Per 

Feddan 

No. of 
Cycles 

Per 
Year 

Total 
Annual 

Maximum 
Yield of 
2-g Fry 

(no.) 

Dubisch ponds Dubisch ponds 0.3 1 female/pond 

Extensive ponds 3.0 -- 3.5 48,000 2 288,000 

Concrete tanks 
with kakabans 

Concrete 
channels 

rearing 0.03 2,520,000 eggs 15 378,000 3 34,000 

Extensive ponds 6.0 2,520,000 eggs 15 378,000 2 4,536,000 
Breeding room Intensive ponds 4.0 2,100,000 fry 45 945,000 3 11,340,000 

Extensive ponds 24.0 500,000 fry 23 115,000 2 5,520,000 



NAC TABLE 2.2
 
EXTENSIVE PRODUCTION DATA FOR CARP FRY
 

(2-g wt)AT THE CENTER
 

Farm area to be supplied (feddans) 5,000
Stocking rate of 2 g fry/feddan 1,200

Total fry required 6,000,000

Survival rate(%) 
 25
 
Fry required 
 24,000,000

Number of crops 
 2
 
Fry required from hatcI ery per crop 
 12,000,000

Area of one feddan (m ) 4,200

Stock' density of 0.01 g fry/feddan 500,000

Number of feddans required per crop 
 24

Number of ponds required 24 

(1 feddan each) 
200 x 21 m each
 

NAC TABLE 2.3
 
INTENSIVE PRODUCTION DATA FOR CARP FRY
 

(2-g wt) AT THE CENTER
 

Number of fry required (2 g) 6,000,000
Survival rate from hatchery (M) 25
 
Fry required from hatchery (0.01 g) 
 24,000

Number of crops 
 3

Fry required [yr crop (0.01 g) 
 8,000,000

Pond area (m) 
 500

Density of fry per pond 
 250,000

Number of ponds required 32
Number of feddans required 4 

NAC TABLE 2.4
 
PRODUCTION FACILITY SUMMARY
 

Dimensions(m) Unit Total
 
Tank/ Unit Flowor Flow

Facility Unit Capacity4 (1) (l/min)(l/min) 

Hatchery Zuger jars 48 8 liters 2 96 
Fry troughs 6 5 x 0.8 x 0.5 m 15 90
 

Breeding room Tanks 
 12 2 x 1 x 1 m 10 120
 

Live-food culture room 
 (see NAC Table 2.9)
 

Outdoor covered space Troughs 10 4 x 1.5 x 1 m 25 250
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2.3 MULLET PRODUCTION PROGRAM 

A further part of the nursery and production facility requirement
for the NAC are earth ponds for holding young mullet brought from the newcollecting stations at Gamassa and El Gameel as well as the existing research
station at El Mex. Fry will arrive from the collecting stations at a size of0.15 g and must be reared for approximately four months in fingerling pondsuntil reaching a size of 40 g. All fingerling facilities for mullet required in the
MHC production ponds will be located within the MHC. 

However, in the event that there is a need for temporary holdingprior to stocking the nur:,ery ponds and to provide areasnursery for thosemullet required in the NAC, 20 feddans of extensive ponds will be required.This will permit holding of 1.7 million fry which is 50 percent of the MHCrequirements as well as 100 percent of the NAC needs. Since the young fry ofMugil cephalus are captured in. coastal waters between August and October
the fry of Mugi capito are taken between January and March -the poinds maybe used twice each year and could provide holding for all fry transported intothe El Abbasa site. Table 2.5 summarizes the mullet facility requirements. 

NAC TABLE 2.5 
PRODUCTION DATA FOR MULLET 

Farm area to be supplied (feddans) 2,000
Stock rate of 5 g fingerlings/feddan 1,700
Total fingerlings required @ 5 g 3,400,000
Survival from nursery grounds (%) 50Total fingerlings required @ 0.15 g 6,800,000
Stocking rate of 0.15 g fingerlings/feddan 170,000

Area required (feddans) 
Number of ponds required (2,100 m2 ) 

40 

Number of consecutive crops 
80 
2Number of ponds required 40 

2.4 BROODSTOCK 

2.4.1 Resources 

The primary function of maintaining broodstock resources at theNAC is to provide spawners for the carp and tilapia production program Insupport of the MHC, pituitaries for induced spawning, and experimental 
programs for rearing and breeding both carp and tilapia. 

For the requirements for carp fry production, approximately 60females and 90 males are required. However, to allow sufficient selection andto maintain several year classes, a minimum of 1,200 carp brood will be at the 
NAC.
 

As discussed in NAC Section 2.2, as many as 16,000 tilapia broodwill be held over winter to provide adults and fry for the MHC. 
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2.5 

2.4.2 Facilities 

Carp broodstock facilities will be earth ponds. The requirements
are summarized in NAC Tables 2.6 and 2.7. Holding ponds will be used forgeneral rearing of all brood. Donor ponds will be used to rear those carp
necessary for pituitary supply. These ponds will yield a minimum of 125 donors
each year, but this will be supplemented with resources from the other
facilities at the NAC and the MHC. The segregation and recovery ponds willbe used immediately prior to and post-spawning. Because the latter ponds are
needed only six months each year, they can also be used to provide flexibility
when draining and drying of other brood ponds are required. 

Tilapia brood will be overwintered in outdoor rectangular tanks.Wates will be heated to ensure temperatures do not fall below the lethal level 

ponds themselves or supplemental. 

of 12 C. 

FOOD REQUIREMENTS 

2.5.1 Fertilizers and Supplemental Food 

Feed for fish at the NAC will be either that produced within the 
The latter category includes both plant andlive animal forage. NAC Table 2.8 summarizes the inorganic and organic

fertilizers required to stimulate food production in the ponds. 

The fertilizer storage is designed to contain a one-year supply of
superphosphate (87 tonnes), and an animal waste silo with a capacity of 50tonnes of chicken manure which will be refilled three times a year. Dry
storage for rice bran, cottonseed cake, and mineral and vitamin supplements is 
sized for a one-year supply (13 tonnes). 

2.5.2 Live Food Requirements 

Live food will be required for feeding carp hatchlings in intensive
units for approximately 10 days until they accept an artificial diet. Selected
live food organisms will also be required to innoculate extensive ponds to ensure the desired food species are present for the carp fry when stocked, andfor fish held within experimental tanks and aquaria. Both zooplankton and
phytoplankton will be cultured. 

Carp hatchlings placed in the intensive nursery ponds will besupplied with five rotifcrs/ml when they begin feeding. This density will be
maintained until the fry can be switched to an artificial diet. Although much
of the food requirement can be met through production within the pond itself,daily supplements will be required from the live food culture facility to
maintain the desired food densities. Flour or bran particles of 100 to 500
microns diameter will be fed ad lib beginning three to four days after stocking. 

Facilities required for live food culture are summarized in NACTable 2.9. These facilities are sufficient for meeting the production goal of
six million 2-g fry within the intensive nursery tanks. 
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NAC TABLE 2.6
BROODSTOCK REQUIREMENTS FOR DIFFERENT LEVELS
 
OF PRODUCTION
 

Production
 
2-g Fry Females


(30 days old) (3-kg each) Males 

1 million 10 15 

6 million 60 90 

10 million 100 150 

20 million 200 300 

NAC TABLE 2.7 
BROODSTOCK FACILITIES FOR CARP PRODUCTION 

Water Average Maximum 
Surface Water FlowPond Ar T Depth RateType Number Function (m ) (m) (1/min) 

Standard 4 Kolding 200 x 42 1.5 150 

Standard 2 Donor 100 x 21 1.5 38 

Standard 4 Segregation I00 x 21 1.5 75 

Standard 2 Recovery 100 x 21 1.5 38 
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NAC TABLE 2.8
 
SUMMARY OF FERTILIZER REQUIREMENTS
 

Carp nursery 

Carp fingerling 

Carp grow-out 

Carp brood 


Tilapia nursery 

Mullet nursery 

Intensive rearing 

TOTAL 

No. 

Feddans 


33 


6 


55.7 


12 


5 


10 


4.3 

-

Supplemental 

Requirement 
(Kg/Feddan/Yr) 

150 


750 


-

150 


-

580 


-

Feeds 

Total 
(Tonnes) 

5.0 

4.5
 

-

0.8
 

_ 

2.5
 

12.8 

No. Times 

Fertilized 


2 


1 


1 


1 


1 


2 


2 


-

Superphosphate (15%) 
Application 

Rate 
(Kg/Feddan) 

625 


300 


340 


340 


625 


625 


625 


-

Total 
Requirement 

(Tonnes) 

41.3 

1.8 

18.9 


4.1 


3.1 


12.5 


54 


87.1 


Chicken Manure 
Application 

Rate 
(Kg/Feddan) 

50 


1250 


1850 


1850 


50 


50 


Total 
Requirement 

(Tonnes) 

3.3 

7.5 


103.0
 

22.2 


0.3 


1.0 


-

137.3 



NAC TABLE 2.9 
SUMMARY OF LIVE 	FOOD CULTURE FACILITY 	REQUIREMENTS 

Volume No. Size
 
Food Requied of of
 
Type Function (m ) Units Units (m) 
 Location 

Algal inocula 	 4 x 1.5 x 129 5 	 Inocula culture 
room 

Algal production 450 16 2 x 14 x 1 	 Outdoors (tilapia 
tanks) 

Rotifer inocula 22 4 4 x 1.5 x 1 Outdoors 

Rotifer production 458 17 2 x x 1 Outdoors14 (tilapia 
tanks) 

2.6 FISH FACILITY REQUIREMENT SUMMARY AND SCHEDULING 

NAC Table 2.10 summarizes the facilities required to meet the
annual production goals for carp, tilapia, and mullet at the NAC. It excludes
facilities required within the production building which are summarized in 
NAC Table 2.4 

NAC Table 2.11 outlines the anticipated scheduling of major fish
culture events at the NAC. To the extent that water temperatures vary fromthe seasonal average, the actual timing of events will vary; however, the 
sequence will remain the same. The anticipated schedule for carp production
within the hatchery is presented in Table 2.12. 

It is important to the 	smooth operation of the NAC to coordinate
activities at the MHC, the Serow Fish Hatchery (SFH) and the MCS with theNAC, since, in many instances, ponds must be prepared several weeks in
advance to ensure satisfactory conditions for the fish stocked. 

2.7 ENVIRONMENTAL REQUIREMENTS 

2.7.1 Water Quality 

Two degrees of water quality are required for the NAC facilities.
All tanks and ponds utilized for incubation, early larval rearing, or larval food
rearing must receive water free of any competing microorganisms larger than
10 to 20 microns and be free of harmful chemicals such as insecticides,
pesticides, petrochemicals, etc. Water used in algal culture tanks must be 
filtered to 1 micron. 

Once the fish reach fingerling stage, they are more tolerant of
adverse water conditions and predators; therefore, filtration to 
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NAC TABLE 2.10
 
FACILITY REQUIREMENTS
 

PURPOSE FACILITY 
NO. OF 
PONDS 

UNIT OR 
POND SIZES 

Ilngsh&lwidth 

AVG. 
DEPTH 
l 

INDIVIDUAL UNIT/
POND AREA 

m 
2 

) 

TOTAL WATER 
SURFACE 
(feddans) 

MAXIMUM WATER 
FLOW REQUIRED

(liters/min/unit) 

Carp spawning Dubisch ponds 12 
1
0x 10 1.0 100 0.3 180 

Concrete channels 6 (5 x 2) 1-1.2 5-10 0.014 90 
with kakabant 

B,'eedi,,gI am 
Is" NACIble 2.41 

Carp nursery Extensive ponds 24 
12 
12 

200 x 21 
100 x 21 
50 x 21 

1.5 
1.5 
1.5 

4,200
2100 
1,050 

24 
6 
3 

3,630 

Intensive ponds 32 100 x 5.25 1.5 525 4 930 

Concrete troughs 6 10 x2 1-1.5 20 0.029 10 
Carp brood Holding ponds 4 200 42 1.5 8,400 8 880 

I Donor ponds 2 100 a 21 1.5 2.100 1 110 

Segregation ponds 4 100 x21 1.5 2,100 2 220 

I Recovery ponds 2 100x21 1.5 2,100 1 110 

Tilapia spawning & nursery * Extensive ponds 1 5 100.x42 1.5 4,200 5 1,315 

Adult tilapi. overwintering 
&live food production 
Mullet nursery & 

i Outdoor tanks 
_ 
Extensive ponds 

34 

20 

2 x 14 

100. 21 

1.0 

1.5 

28 

2.100 

.23 

10 

4.006 

2,200 

temporary holding I 
Model training farm Production ponds 8 200 x 63 1.5 12,600 24 2.360 

Fingerling ponds 4 200 x 31.5 1.5 i 6,300 6 
Experimental ponds Gene--l extensive 

ponds 
6 
6 

2
00 

. 42 
200s21 

01050 

I 1.5 
1.5 

8,400 
4,200 

12 
63 

2,310 

Agri/aque 18 35 x 14 1.5 500 2.14 235 
experimental ponds 

Agri/aqua demon. 
stration ponds I 

36 500 x 20 1.5 1.000 8.6 945 
I 

Temporary fish holding 
and egg eyeing( 

Concrete troughs 
lundercover) 

10 4 x 1.5 1 6 L _ 

0.014 
_ 

250 
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MONTH 

CARP 


Nursery ponds 


Fingerlir ponds 

Growout ponds 

MULLET 

(M. capito) 


Fmgedring ponds 


Growout ponds 

MULLET 


(1I. cephalus) 


Fingerlin g p o nds 


Growout pcsnds 

TILAPIA 
IT. nilotma) 

Growout ponds 

Overwinter ponds 

Larval food productionf 

NAC TABLE 2.11 
OPERATING SCHEDULE 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

prepaation spawni ng 

fill 

fertilize 

_ (2__,fr_x{2 ) • 

_fertilize 

filL - - -

(40g) J 

fill 
harvest 

collecting IMCS) fry 

(0.15g) 7 

(200g) 

fill 

fertilize 

- _ fingerling 

140g) _ 

fill 

fertilize 

collecting (MCS)fry 

harvest 

(200g) 

fiil 

(0.15g) 

f 

fill 
fertilize harvest 

(200g) _ 

fertilize (4 0g X 

f 
firt 

-
ze -30 - - - - - I J 

fillirvest 
h 

j 
(100g) 

I 
0 o-25 

fill 

______________fertilize 



NAC TABLE 2.12 
CARP HATCHERY SCHEDULE 

(In Days Per Cycle) 

0 
1 

5 
- - -I 

10 15 
I 

20 
I 

25 
I 

30 
I 

Zuger 
Jar 

Fry 
Trough 

iI 
Nursery Ponds (intensive/extensive) 

to Fingerling 
Ponds 



10 to 20 microns is acceptable for fingerling grow-out and brood ponds. Again,detectable levels of insecticides, pesticides, and petrochemicals must be
avoided. 

Experimental tanks in the wet laboratories should haveflexibility of receiving either water type. 
the 

However, for outdoor experimental
tanks, 10- to 20-micron filtration is acceptable. 

Water heating will be required for tilapia overwintering tanks, wetlaboratories, covered holding tanks, and breeding and incubation units. Waterchilling will be necessary for wet laboratory experimental tanks and aquaria
only. 

The water sources available at the NAC are the Ismailia Canal andwells. Wells offer the advantage of not containing particulate material andshould remain uncontaminated from harmful chemicals. 

NAC Tables 2.13, 2.14, and 2.15 indicate typical water conditionsin the Ismailia Canal near the NAC. Samples analyzed on site by the KCMstaff indicated a water temperature in September of 280 C, salinity of 0.5 parts
per thousand, and pH of 8.4. 

2.7.2 Water Temperatures 

Water temperatures in all production fish ponds and tanks will beambient. The only water heating requirements are to maintain temperatures
above 120C in the tilapia overwintering tanks and 22°C in the breeding room,incubation tanks, and experimental wet laborat 8ry. The experimentallaboratory will also require chilled water 

wet 
(10 C) for 10 percent of thecalculated water flow. Temperatures will be adjusted in the experimentaltanks using immersion heating on an individual tank basis. It is anticipatedthat the maximum heating requirements will occur during January and 

February.
 

2.7.3 Flow Rates 

NAC water supply criteria and total monthly requirements arepresented in NAC Tables 2.16 and 2.17. In addition, the capacity to flush orfill simultaneously a mycimum of four 3-feddan ponds within 20 to 30 hours isprovided. Small (200 m ) nursery ponds should be capable of being filled in 10to 15 hours-10 ponds at one time. 

2.7.4 Emergency Support 

There will be two alternative measures improvingfor water 
conditions in the case of an emergency: aeration and rapid water exchange. 

Aeration using air blowers is readily available to all intensive fishrearing tanks and holding units. During periods when water temperaturesexceed 27 C, there may be a constant need for aeration of all intensive unitsin use. Mechanical aerators assuch paddlewheels will be available forinstallation in extensive ponds as required. 
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NAC TABLE 2.13 
MONTHLY PHYSIOCHEMICAL CHARACTERISTICS OF

ISMAILIA CANAL WATER AT INSHAS* 

Concentration 

Item 

Specific conductivity 

PHl 

Residual on evaporation 

itesi'dal on ignition 

Nofilterublc residual 

MNy 

285.00 

8.40 

197.00 

135.00 

31.00 

Jun 

280.00 

8.15 

158.00 

132.00 

41.50 

Jul 

262.00 

8.30 

148.00 

128.00 

65.80 

1969 

Aug Sep 

308.00 354.00 

8.45 8.20 

170.00 179.00 

150.00 138.00 

50.00 34.10 

Oct 

380.00 

8.50 

217.00 

155.00 

43.10 

Nov 

386.00 

8.30 

240.00 

172.00 

29.30 

Dec 

363.00 

8.05 

221.00 

163.00 

27.40 

Jan 

359.00 

8.10 

205.00 

152.00 

30.90 

1970 

Feb 

397.00 

8.05 

178.00 

115.0(f 

36.00 

Mar 

--

8.30 

215.00 

166.00 

33.50 

Apr 

370.00 

8.20 

193.00 

140.00 

33.00 

Average 

Concentration 

340.00 11 mbo/em 

8.20 

193.00 mg/ 

147.00 mg/ 

37.80 rgI 

€. 

'Total hardness 

Alkalinity (CaCO 3 ) 

111.00 

138.00 

106.00 

136.00 

117.00 

122.00 

111.00 

121.00 

127.00 

138.00 

131.00 

140.00 

133.00 

151.00 

111.00 

138.00 

117.00 

139.00 

111.00 

136.00 

111.00 

138.00 

128.00 

132.00 

118.00 mg/l 

136.00 mg/l 

Na 

K t 

Ca+ 

&Ig 

FetH 

CI-

SO 4 

P0 4 

Sio 2 

and Fe-

--

--

27.80 

26.70 

--

16.70 

--

0.55 

--

18.00 

5.00 

25.60 

18.40 

--

12.30 

--

0.55 

15.00 

19.50 

5.00 

26.70 

24.90 

0.11 

10.70 

--

0.20 

--

25.00 

10.80 

25.60 

14.00 

0.18 

10.80 

1.03 

0.48 

17.80 

30.10 

10.00 

26.70 

26.20 

--

11.30 

0.99 

0.52 

17.80 

36.50 

4.90 

28.90 

--

0.30 

21.90 

2.80 

0.38 

--

--

--

28.90 

--

--

25.00 

--

--

60.00 

6.70 

28.30 

13.10 

0.15 

19.70 

--

0.23 

14.10 

36.00 

3.20 

35.00 

13.60 

0.15 

19.50 

1.73 

0.17 

11.90 

26.50 

3.20 

29.40 

12.50 

0.20 

16.30 

1.50 

0.25 

13.10 

35.90 

3.30 

27.70 

12.60 

--

18.70 

2.19 

0.35 

15.30 

30.00 

3.20 

28.90 

13.00 

0.24 

17.20 

2.01 

0.32 

--

31.70 mg/l 

5.50 mg/l 

28.20 mg/I 

17.50 mg/I 

0.19 mg/l 

16.60 mg/l 

1.75 mg/l 

0.36 mg/l 

15.70 mg/i 

* Monthly values represent average of two biweekly samples. 

Reprinted from Ishak, M. and Khalil, S. Water characteristics and composition
of suspended matter of Ismailia Canal, Egypt. Bull. Inst. Ocean. Fish. Egypt 3:427-443 (1973). 



NAC TABLE 2.14
CONCENTRATION OF ORGANIC AND INORGANIC

CONTENTS OF SUSPENDED MATTER IN ISMAILIA CANAL WATER 

Suspended 

Month Year 
Matter 

Concentration 
(mg/i) 

Organic
Fraction (%) 

Inorganic
Fraction (%) 

May 1969 31.45 31.65 68.35 

June 1969 41.45 15.93 84.07 

July 1969 65.85 24.14 75.86 

August 1969 50.00 19.83 80.17 

September 1969 34.10 30.35 69.65 

October 1969 43.01 21.45 78.58 

November 1969 29.30 14.45 85.55 

December 1969 27.40 21.00 79.00 

January 1970 30.90 22.41 77.59 

February 1970 36.00 15.80 84.20 

March 1970 33.50 11.65 88.35 

April 1970 33.00 18.03 81.97 

Reprinted from: Ishak, M. and Khalil, S. Water characteristics andcomposition of suspended matter of Ismailia Canal, Egypt. Bull. Inst. 
Ocean. Fish Egypt 3:427-443 (1973). 
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NAC TABLE 2.15 
MONTHLY AVERAGE TEMPERATURE OF BOTH AIR AND WATER 

OF THE EL ABBASA POND (1974-1975) 

Air Temperature (°C) Water Temperature (0C) 

Months Max. Min. Average Max. Min. Average 

1974 

October 29.0 25.0 26.6 26.0 25.0 25.3 

November 24.0 19.0 20.3 20.8 15.8 17.8 

December 19.0 14.0 17.0 18.0 14.0 16.0 

1975 

January 17.0 10.0 13.0 15.0 9.0 11.6 

February 18.5 16.0 17.5 18.0 16.0 17.3 

March 24.0 18.0 21.2 23.0 18.0 20.2 

April 26.0 23.0 24.5 25.0 21.9 23.4 

May 30.0 27.5 29.3 31.0 28.0 29.3 

June 34.0 30.0 33.2 34.0 31.1 32.8 

July 36.0 33.0 34.2 36.0 29.5 33.5 

August 34.5 29.0 31.5 34.0 28.0 31.0 

September 34.0 25.0 30.6 35.0 25.0 30.2 

Information supplied by Dr. M. Ishak. 
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NAC TABLE 2.16
 

SUMMARY 
 OF WATER SUPPLY CRITERIA 

Extensive ponds 110 1/min/feddan 

Incubation jars 2 I/min/jar 

Breeding tanks 15 1/min/tank 

Natural spawning ponds 15 I/min/pond 

Intensive fry nursery ponds and troughs 1 exchange every 10 days 

Fry swim-up troughs 5 I/rin/50 liter vol 

Holding tanks and aquaria I exchange every 4 hours minimum 

Overwintering tanks 1 exchange per day 
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NAC TABLE 2.17
 
MONTHLY PEAK WATER REQUIREMENT SUMMARY
 

(liter/min) 

ACTIVITY LOCATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
Carp spawning Dubisch pond 180 180 180 

Concrete channels 90 90 90 
Carp nursery Extensive ponds 3.630 3,630 3,630 

Intensive ponds 930 930 930 
Concrete troughs 10 10 10 

Carp brood Holding ponds 880 880 880 880 880 880 880 880 880 880 880 880 
Donorponds 110 110 110 110 110 110 110 110 110 110 110 110 
Segregation ponds 220 220 220 220 220 220 220 220 220 220 220 220 
Recovery ponds 110 110 110 

Tilapia spawning 
and nursery 

Extensive ponds 1,315 1,315 1,315 1,315 

Adult tilapia Concrete tanks 4,006 4.006 
overwintering 

Mullet nursery Extensive ponds 2,200 2,200 2.200 2.200 
Model training farm 

Experimental ponds 

Extensive ponds 

General extensive 

Agri/aqua exuerimental 

2,360 

2,310 

235 

2,360 

2,310 

235 

2,360 

2,310 

235 

2,360 

2,310 

235 

2.360 

2,310 

235 

2.360 

2,310 

235 

2,360 

2,310 

235 

2,360 

2,310 

235 

2,360 

2,310 

235 

2,360 

2,310 

235 

2,360 

2,310 

235 

2,360 

2,310 

235 
ponds 

Agri/aqua demo ponds 945 945 945 945 945 945 945 945 945 945 945 945 
Temporary holding 
and egg eyeing 

Concrete troughs 
(hatchery) 

250 250 

Egg incubation Zuger jars (hatchery) 96 96 
Intensive spawning Breeding tanks (hatchery) 120 120 
Larval food 

Experiments 

Operating rate 

Hatchery & outdoor tanks 

Wet laboratories 

50 

1,040 

12,156 

250 

1,040 

12,156 

250 

1.040 

11,865 

250 

1,040 

17.281 

250 

1.040 

17.281 

250 

1,040 

17.065 

250 

1,040 

8,150 

50 

1.040 

8,150 

50 

1,040 

8,150 

50 

1,040 

8,150 

50 

1,040 

8,150 

50 

1,040 

8,150 
Filling rate 39,300 39,300 
Total rate 12,156 51,456 11,865 17,281 1721 17,065 47,500 8,150 8,150 8,150 8,150 8,150 



Flushing requirements for the NAC ponds are described in NAC 

Section 2.7.3. 

2.8 EXPANSION REQUIREMENTS 

Expansion at the NAC will be primarily directed at increasing thefry production capabilities of the NAC as more private fish farms areestablished in the region and perhaps to provide additional facilities capable ofproducing other species. However, since at present the fry productioncapability is approximately 22 million, considerable expansion is already built 
in. 

Carp fry production expansion will primarily be through increasingthe induced breeding program and intensive rearing ponds. NAC Table 2.18summarizes the anticipated expansion of these and ancillary facilities. 

No increases in experimental or training ponds are envisagedalthough there may be a requirement for future alteration of some ponds asnew techniques for rearing are developed and new species are added to the
research program. 

2.9 TRANSPORTATION 

2.9.1 Intersite 

Transportation between the NAC and the MHC and other sites willprimarily be via private car and truck. The major purposes will be dailyinspection and assistance by the NAC extension agents and scientific staff,transfers of fry out of the NAC, and harvested adult fish transfers into the 
processing fish facilities. 

Transfer of mullet from the collecting stations will represent thelargest transfer of fish into the NAC. These will arrive over a six-monthperiod in live cars and plastic bags and will require rapid transfer into tanks
and ponds to reduce the stress of transfer. 

2.9.2 Intrasite 

The majority of intrasite transport will be via pickup truckcontaining transport tanks and via Cushman-type minitransports to supply food
and fertilizers to the ponds. 
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NAC TABLE 2.18 

SUMMARY OF FACILITY EXPANSION 

Facility % Expansion 

Breeding room 30 

Hatchery 30 

Live food culture 30
 

Food storage 
 30
 

Fertilization storage 30 

Intensive rearing ponds 30*
 

Brood ponds 
 30*
 

Offices and administrative support 25 
facilities 

*Depending on improved water management within the present system. 
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NATIONAL AQUACULTURE CENTER
 
CHAPTER 3
 

PROJECT SITE
 

3.1 	 EXISTING ENVIRONMENTAL CONDITIONS 

The El Abbasa site is located on the Nile Delta approximately
70 km northeast of Cairo, Egypt, and approximately 17 km east of Zagazig, the
capital of the Governorate of Sharqiya. The specific National Aquaculture
Center (NAC) project site is 1,500 m east of the village of El Abbasa. 

Within the 	 context of developing a major facility at El Abbasa,
several areas of concern have been identified for consideration. These envi
ronmental 	factors will have both positive and negative impacts on the concep
tualization 	of the NAC program. 

Positive impacts include: 

o 	 Increased food/protein supply in Egypt 

o 	 Improved research, development, and promotion of a national 
industry 

o 	 Increased employment 

o 	 Use of swampy, nonagricultural land 

o 	 Improved facilities for community sbpport 

o Improved management of natural resources 

Negative impacts include: 

o 	 Extensive increase in area for evaporation 

o 	 Socio-economic impact on villagers 

o 	 Seasonal demand on irrigation water 

o 	 Increased area of Bilhargia environment 

3.1.1 	 Climatic Conditions 

The El Abbasa site is located in an arid climate which would be
desert except that irrigation water from the Nile River is carried to the region
through the Ismailia Canal which is the primary water source for the El Abbasa 
projects. (See NAC Figure 3.1.) 

Rainfall is 	light with a mean annual total of 33 mm over 	the last 40 
years. The highest monthly mean rainfall is in January at 6.3 mm with the 
months of June, July, August, and September showing no rainfall or only a 
trace. The relative humidity on the site is moderate, running from a mean low
in May of 50 percent to a mean high in December and January of 71 percent. 
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The predominant winter winds at El Abbasa are from the west andthe predominant summer winds are from the northwest. The summer winds are
important because the breeze can be used for ventilation. The winds are mild,
mostly below 10 knots with the highest winds reaching mid-twenty knots. 

The temperatures are mild in the winter and become quite warmduring the summer months. The lowest mean day temperature of 13.1 C is inJanuary with the maximum mean day temperature of 27.30C in July andAugust. The minimum monthly mean temperatures occur 3n December,
January, February, and March, which are respectively 8.50 C, 6.4 C9 7.00C, and9.0 C. The maximum monthjy mean temperatures occur between June and
September and run from 32.5 C to 34.1°C. The highest temperatures on the
site can be expected to reach into the mid-40s. 

Day length throughout the year is not extreme because of Egypt'sposition in relation to the equator. In February, the shortest day lengths occur
with a total monthly average of 215.4 actual hours of sunlight, in July thelongest day lengths occur with a total monthly average of 360.4 actual hours of 
sunlight during the month. 

3.1.2 Topographic Features/Soils 

The El Abbasa site is flat without any noticeable change in elevation. Plant growth in the existing ponds blocks vision from the site except for a view of the tall trees located on the banks of the Ismailia Canal. Ground
elevations range from approximately 10 cm to 2 m above the highest waterlevel of the main drain canal, and from 1 to 3 m below the Ismailia supply
canal. 

The preliminary soils investigation indicates that sand uderliC&a 
minimum of 1.5 m of alluvial material. This dictates that side slopes will belimited to 3 horizontal to I verticat. Bearing capacity of the alluvial material
will be 0.25 tonnes per square foot. A cut-and-fill approach to pondexcavation may be difficult as slumping may occur with a 1- to 2-meter
surcharge on alluvial material. Foundations for buildings will be on sand which
has a bearing capacity of 1 tonne per square foot. Once excavation enters thesand layer xtraprecautions will have to be taken to ensure sealing of xosed

S'sand.This may be accomplished through extra excavation and relacement 
with clay or silty soils. 

3.1.3 Flora/Fauna 

The flora at the El Abbasa site is a direct result of flood irrigationand is typical of very swampy areas, however, areas of the site frequently dryout causing a disturbance in this vegetative life cycle. The main cultivated 
crop at the site is rice. The indigenous plants include reeds, grasses, and water
hyacinths; the only tall trees are eucalyptus and various species of palms. 

Wildlife is rare on the site with the exception of rodents, songbirdsand waterfowl. Domestic animals include donkeys, cows, horses, and an 
occasional camel. 
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3.1.4 Water Supply System 

The Ismailia main carrier canal is the only source of surface (Nile)
water that supplies water to the secondary irrigation canals (AI-Wadi, Al-
Jadim, and Al Gabal) that serve the project area. Both the Al-Wadi, Al-Jadim,
and Al Gabal canals are located on the right side of the Ismailia main canal
and both have steel gates installed at the intake structure to control the 
discharge entering the canal. 

The flow in these two canals is not continuous but subject to irriga
tion water supply rotations as imposed by the Ministry of Irrigation (MOI). The
maximum carrying cajacity for Al-Wadi and Al Gabal irrigation canals are
estimated at m and 1.84 m /see,3.76 /see respectively. The seasonal
variation of canal carrying capacity can be found in Irrigation Engineering
Report, dated January 10, 1980, which also contains other pertinent data such 
as irrigation need and water quality. 

The existing of Al-Wadi and Al Gabalcondition both irrigation
canals is altered from that of the original design condition. Through time the
canals have been subject to either erosion or siltation in different parts of the
canals. Therefore, the present maximum carrying capacities of both canals is 
slightly less because of these conditions. 

3.1.5 Drainage 

The main drain is the Al-Wadi drain which goes through the NACproject area from west to east, dividing it into two unequal parts. A network
of other drainage canals exists which serve the cultivated land around the
project area. The Al-Wadi drain finally discharges its water into AI-Mahsama
main drain by pumping. The Al-Mahsama pumping staiion has three pumping
units electrically driven, each with a capacity 2.5 m /see with a maximum 
head of 3.3 m. 

3.1.6 Utility 

The available utilities in the project area are potable water supply
and power supply. 

3.2 GENERAL DESIGN CRITERIA 

3.2.1 Site Character 

The site for the NAC near El Abbasa is typical of agricultural lands 
on the Nile Delta. Elevation changes appear to be nonexistent with the only
noticeable landform being the dikes nearby Ismailia Canal.along the These
dikes are accentuated by the trees which have been planted along the banks. 

The character of the manmade landscape is typified by the village
of El Abbasa which is visible from the site. Village houses are constructed ofsilt brick covered with mud. The houses have open roofs covered with grass or 
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hay, are rectangular, and frequently are connected. A very narrow dirt road 
runs through the village which is normally crowded with pedestrians, donkeys,
camels, cows, and fowl. 

The lodge and houses for the duck-hunting club are the only buildings on the site. These, together with the high grasses and occasional trees,
form the only relief from the flat site. 

3.2.2 Future Expansion 

Because expansion of the facility may be needed in the future, thewater supply canals will be designed to have sufficient capacity to accommo
date additional ponds. However, expansion of this type is limited by the land 
area available on the site. 

the 
In addition the layout of the facilities will leave sufficient space in area of the major structures to allow expansion of the research/training/

production (RTP) building(s). The buildings will also be designed to accommodate vertical expansion. Additional housing needs which notare included in
the U.S. Agency for International Development/Ministry of Agriculture
(USAID/MOA) Agreement have been identified and can be accommodated in
the housing area designated in this concept report. 

3.2.3 Flexibility 

As programs at the research and training facility expand and newtechnology develops, physical alterations will have to take place at the NAC.Therefore, pond systems that can be subdivided and changed in the future will
be designed. The supply/drain canals, however, limit this activity to dividing
lineally to keep a supply at one end and drain at the opposite end. The designlimits the variation in canal separations and uses modular units of 50 m, 100 m,
and 200 m. 

The maximum amount of land adjacent to the RTP building(s) willbe left vacant to allow for changing programs. The animal husbandry area is
scaled to allow for increased production. 

3.2.4 Circulation 

Circulation at the NAC can be divided into three categories:pedestrian, staff and visitor vehicle, and operations vehicle. It is important
that vehicle circulation for staff and visitors who are approaching the RTPbuilding(s) and the housing area be distinctly separate from the operations
vehicles that circulate around the ponds. 

Vehicle access via secondary roadways (minimum 3 m wide) will beprovided adjacent to the ends of ponds to facilitate maintenance and harvest
ing. Pedestrian access will be accommodated around all ponds. These walkways will be a minimum of 2 m wide. Primary roads on the NAC site will be aminimum of 8 m The mainwide. access road from the Ismailia Canal to the
site, as well as major access road at the NAC, will be 12 m in width. 
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3.2.5 Existing Conditions 

The existing conditions which have been listed previously become 
criteria for development of the site and must be considered as parameters. 

One specific existing condition that influences the design of theproject is the fact that the site is quite low and poorly drained and therefore
often flooded by irrigation water. An adequate drainage system which will
allow for removal of water at a sufficient rate to keep the site dry will be 
incorporated into the design. 

3.2.6 Design/Code Standards 

Design of site facilities falls into the realm of two design codestandards. Many areas are not covered by Egyptian code, therefore U.S. codes
will be used. Life, health, and safety considerations are not governed by Arab
Republic of Egypt (ARE) law and will be set by the professional judgment of 
the design staff. 

From the preliminary soils engineering report it was determined
that a minimum design slope of 3:1 for all earth slopes on the site should be 
used. 

3.2.7 State of the Art 

The design team has endeavored to conceptualize a building andconstruction program that can be achieved by Egyptian contractors, using localmaterials and resources wherever possible. The facilities have been designed
for efficient and extensive use, with a minimum of operating and maintenance 
costs; and readily managed and operated with a minimum of basic training and 
instruction. 

From a technical standpoint, the NAC facilities will incorporate
the most recent and the best data available from the emerging industry of
aquaculture worldwide. As a result, these facilities and this program willsignificantly upgrade the nation's fish farming industry within the present
capabilities of the country, and within the shortest possible time. 

3.3 SITE DEVELOPMENT PROGRAM AND GUIDELINES 

3.3.1 Introduction to Components 

In master planning the site, it is necessary to consider the
functional relationship of all the components which make up the NAC and thento relate them to the existing environment in order to achieve the most
beneficial and functional use of the site. 

The project is made up of the many components discussed inprevious chapters. The buildings described detail in theare in following
chapter and will only be discussed here as operational units which relate to theother site functions. The major site components which make up the NAC
complex have been categorized as follows: 
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o Research function 
o Training function 
o Production function 
o Housing complex 
o Animal husbandry complex 
o Production ponds 
o Research ponds 
o Model training farms 
o Agriculture/aquaculture research ponds 
o Parking 
o Circulation system 
o Wastewater treatment 
o Groundwater wells 
o Fish processing area 

In this section the relationships of each component to the otherunits are discussed. The matrix in NAC Table 3.1 shows the degree of relationship of each specific unit and NAC Figure 3.2 shows diagrammatically therelationship of all components. 

3.3.2 Project Building Component 

The primary building component consists of one major RTP unitwhich may be three separate buildings or one combined structure. Secondly,there is a housing component to support the professional staff. Finally, thereis a component made up of various small support structures. 

3.3.2.1 NAC RESEARCH/TRAINING/PRODUCTION (RTP) FUNCTIONS 

The research, training, and production functions relate directly toeach other. The research function will be used to develop technology whichlater will be put into practice in the production component and will be taught
to aquaculturists in the training component. 

A direct relationship also exists between the research function, theresearch ponds, and the agriculture/aquaculture ponds which will be used toconduct research in the area of using animal husbandry to increase fishproduction through the feeding of animal wastes. 

The research function also relates to the staff housing component

and to parking for staff and visitors.
 

The training function includes teaching fish farmers whooperate the system of fish farms being developed throughout Egypt. 
will 

In addition, aquaculture specialists will be brought together to exchange technologynecessary to keep the Egyptian staff abreast of the state of the art. 

In addition to the direct relationship of training to research andproduction there is a direct relationship between the training function and theModel Homestead Complex (MHC) training farms. The ponds will be used totrain fish farmers who will later operate the MHC. Less directly, the trainingfunction relates to the housing and parking components. 

NAC 3.6
 



NAC TABLE 3.1
 
FUNCTIONAL RELATIONSHIPS MATRIX - SITE
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Although the production ponds also relate to the research andtraining components, their most important function is to supply broodstock to 
the hatchery.
 

3.3.2.2 NAC HOUSING COMPLEX 

The housing complex, as contained in this design contract, is madeup of two directors' residences, one for the U.S. director and one for hisEgyptian counterpart; five houses for U.S. senior professional staff; five housesfor Egyptian senior professional staff; and housing for 10 junior professional
staff members. 

NAC housing relates directly to the RTP building(s) whereprofessional staff will perform the a majority of their work and to all other workplaces. An indirect relationship exists between the housing complex and theagriculture/aquaculture ponds as it is desirable to keep these units close toprovide observation of the farm animals. The housing also relates directly to
parking and circulation. 

3.3.2.3 OTHER NAC STRUCTURES 

There are several other components that require minor structureson the site. The animal husbandry complex includes three structures: a fertilizer storage shed, an animal waste silo, and a plant waste silo. These structures relate directly to the agriculture/aquaculture ponds as the feed stored inthese buildings will be used during research as well as to fertilize all ponds.An additional important relationship is to the wastewater treatment system.Any liquid which might seep from these storage units will be collected andtreated or removed for use as liquid fertilizer. It is also important to separatethe groundwater wells from this facility to alleviate any possibility of
contamination. 

The wastewater treatment component relates to the buildings thatwill produce wastewater, which include the RTP building(s), the housingcomponent, and the storage silo. This component may be an abovegroundstructure, or possibly a belowground, enclosed holding structure. 

Groundwater wells will provide water for the areas mentionedabove, as well as the fish processing area. It is desirable to separate thesewells from the fish ponds and animal husbandry area to avoid possible contami
nation. 

The fish processing area will be shared by the NAC and the MHC.
The building will also provide storage for fish nets 
used for harvesting at theNAC and MHC. This component relates to the production ponds and modeltraining farms, as well as to the MHC itself. A location near the El AbbasaWay Road (AWR) and to the roads leading to the model training farms is 
important. 

Additional NAC structures include a pump house willwhich benecessary to provide filtered water to the NAC. This component will relatedirectly to the water intake structure and, therefore, does not appear on theNAC site plan. Also there will be a standby generator house and a guard
house at the entrance. 
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3.3.3 Ponds Component 

The ponds are categorized into four functional components: 1) production ponds, 2) research ponds, 3) agriculture/aquaculture ponds, and4) model training farms. The functional matrix, NAC Table 3.1 relates thefunctions of each of the 19 specific types of ponds which make up the 4 
functional components. 

3.3.3.1 FUNCTION 

The function of each specific pond is described in NAC Chapter 2.Although, within each of the four functional groups, the individual ponds relatefairly closely to each other, individual pond-types relate much more directly tothe buildings. The production ponds relate to the production function of theRTP building(s). The research and agriculture/aquaculture ponds relate to theresearch function of the RTP building(s). Model training farms relate to the
training function of the RTP building(s). Each of these groups also relateindirectly to the fish processing component, as their products must go through
this area on their way to market. 

3.3.3.2 AREA 

The area of each specific pond is listed in NAC Table 2.10, and is 
shown on NAC Figure 3.3, Recommended Site Concept. 

3.3.4 Circulation Component 

This component can be divided into access, circulation, and park
ing. 

3.3.4.1 ACCESS 

Access to the site will be divided to separate the staff and visitorsfrom the operations vehicles. The staff and visitors require access to the RTPbuilding(s). the housing component, and the parking component. The operations

vehicles, which include larger trucks and maintenance vehicles, need access to

the RTP building(s) and aUl of the ponds and related structures.
 

3.3.4.2 CIRCULATION 

The major pedestrian circulation is between the separate functionsof the RTP building(s), the housing complex, and the parking component.Sidewalks paved with asphalt will theseconnect major functions. Walkwaysimmediately adjacent to the buildings may be paved with concrete tiles.
Pedestrians circulating between the ponds will use the roadways. 

Roadways for use by staff and visitors will connect the main accessroad to the RTP building(s) and the housing and parking components. These 
roadways will be paved with asphalt. 
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The operations vehicles will have separate access from the ElAbbasa Way road to the RTP building(s), the ponds, and related structures.The main roads in this system will be paved in crushed stone. The secondaryroads which connect the ends of all ponds will be constructed of compacted
earth. 

3.3.4.3 PARKING 

Parking space will be adjacent to the RTP building(s) and thehousing complex. The parking spaces for the senior staff will probably beadjacent to the housing units, while other vehicles will be consolidated in acentral lot. The parking area will pavedbe with asphalt. Space will beprovided for 40 cars and 2 buses; this is based on the following criteria: 

Automobiles 

Directors 2 
Senior professionals 10
 
Junior professionals 6
 
Visitors 
 6 
Extension agents 6
 
Extension interns 
 6 
Graduate research
 

assistants 
 4 

Buses 

Trainees 1
 
Visiting aquaculturists 1
 

2
 
The official operations vehicles will be provided garage space in 

the RTP building(s) with limited parking on the operations side of the building. 

3.3.5 Landscaping 

Landscape treatment will be restricted to the public access, thehousing component, the parking area, and the RTP building(s). The landscapewill stress environmental control in addition to aesthetic concerns. Trees willbe located to shade walls and outdoor living spaces from the fierce summersun, and to take full advantage of any cooling breezes. Proper placement oftrees can have a very beneficial impact on the cooling costs of buildings in the 
summer. 

Outdoor living spaces will be provided adjacent to the RTP building(s), where staff and visitors can eat and relax in shaded, breezy gardenarea. This entire 
a 

area of the NAC will be seeded with grasses to help cool the 
area and provide dust control. 

Indigenous plants, such as eucalyptus and palms, which are provento be previously acclimatized to the site, will be used rather than bringing Inforeign plant materials. Vines such as bougainvillea that can be grown ontrellises and building structures can be planted to provide shade and color. 
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3.4 RECOMMENDED NAC PROGRAM EXPANSION 

3.4.1 Introduction 

During the planning of this project the USAID Program Reportdefined the facilities that would be funded by the U.S. government grant; inaddition other limited facilities were defined which would be funded by theEgyptian government. However, as the detailed planning process proceeded,several needed support facilities were identified by the design team and the 
ministry staff. 

3.4.1.1 RATIONALE 

Because of the remote site of the NAC at El Abbasa and the lackof existing public facilities, it is necessary that the NAC be a nearly selfsufficient unit. Therefore housing and support facilities need to provide forthe needs of the entire staff of the NAC. Many of the support units were notdefined or funded in the USAID Program Report. 

3.4.1.2 STATUS 

The Professional Services Agreement between the MOA and KCMInternational Inc (KCMI) which is funded by USAID provides for planning,design, and construction management of all facilities which are defined in theUSAID Program Report. This document defines housing units for 6 U.S. seniorprofessional staff, 6 Egyptian senior professional staff, and 10 junior
professional staff members. 

As the staffing of the NAC has been further defined by the MOAstaff and the design team, it has become evident that a good number of additional housing units and support facilities are required. The USAID mission inCairo has agreed to have KCMI plan for these facilities in the master plan forthe NAC; however cost for the specific design and construction of the unitswill have to be funded separately by the Government of Egypt. To maintainvisual unity of the NAC complex the design team strongly recommends thatthe proposed additional units be designed by the same team; this may best beaccomplished by a separate contract directly the and P.B.between MOASabbour, the Egyptian subcontractor of KCMI, with design review by KCMI. 

3.4.2 Site Summary 

3.4.2.1 RECREATION FACILITIES 

The only recreational facility which the design team recommends isa large open grass area where field sports such as soccer can be played. Thisarea families and the families of
may be shared by the large number of NAC

the nearby MHC village. It is not customary in Egypt to provide highlydeveloped playgrounds for children; because of this and the fact that the ruralsetting provides a number of adventure and play opportunities, it is not 
necessary to construct a playground. 
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3.4.3 Building Summary 

3.4.3.1 COMMON FACILITIES 

To provide for those living in dormitory-type rooms, there will be acentral laundry, dining and kitchen facility. This facility will relate directly tothe 60 housing units provided for the trainees and fish farmer trainees. The
following program has been defined for this facility: 

Restaurant, Kitchen (60 trainees) 

1. Kitchen to prepare 60 meals - 30 m2 

a. Delivery and receiving area 

b. Common storage 

c. Refrigerator and frozen storage 

d. Meal preparation area 

e. Staff area for cooks 

f. Dishwashing 

2. Serving area - 8 m2 

3. Dining room - 75 m2 

4. Toilet - 8 m2 

5. Office - 9 m2 

Total net area - 130 m2 

Allowance for walls, structure,
 
and corridors - minimum 25
 
percent 
 - 35 m
 

TOTAL GROSS AREA 165 m2
 

The dining area shall be designed to be divided into two units. 

Laundry 

1. Delivery and receiving area (desk, storage closet, shelves) 

2. Washers 

3. Dryers 

4. Ironer
 

TOTAL GROSS AREA 25 m2
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3.4.3.2 JUNIOR STAFF HOUSING 

In addition to the 10 units of junior staff housing which are definedin the USAID Program Report, there is a need for 14 additional units whichwill bring the total to 24. The following program is defined for these units: 

Junior Staff Housing 

- Kind of housing : 	residential blocks, 2 flats on each 
floor 

- Required number : 14 flats 
- Finishing standard : upper middle class 
- Number of floors : 3 flors 
- Built-up area for 1 flat : 86 m 2
 
- Built-up area for 2 flats : 172 m
 
- 10% for horizontal and
 

vertical circulation : 17.2 m.
 
- Built-up area for 1 floor : 190 m
 

Each unit comprises: 

Description 	 Number Area (m 2 

Living room 1 	 15
Dining room 1 	 15
Bedrooms 2 	 30 (2 x 15)
Bathroom 1 	 5
Toilet 1 	 2
Kitchen 1 	 6
Entrance 1 	 2.5 
Lobby 
 1 	 2
Terrace 1 5
Balcony with washing hanger 1 3 

Notes 

- For junior staff, there will be four residential blocks. Each 
one will consist of three floors, two flats on each floor. 

- The total is 24 flats, 10 	as per contract and 14 as proposed; 
there is the possibility for one more floor as an extension. 

- Each flat includes a living space divided to two spaces: 

1. Living room 
2. Dining room 

- A suitable terrace attached to the living space, a kitchen, and 
a toilet will be included. 

- The sleeping quarters will have 2 bedrooms, 1 bathroom,
1 balcony with area for a washing hanger. 
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3.4.3.3 EMPLOYEE HOUSING 

Twelve housing units will be required at the NAC to support employees, workers, drivers, and guards. These units 	 will be semi-attached
houses and are programmed 	as follows: 

Employees, Workers, Drivers, and Guards Housing 

- Type of housing : 	semi-attached houses (family units) 
including courtyard

- Required number : 12 houses 
- Finishing level : economical 
- Number of floors : 	1 floy 
- Built-up area 	 : 60 m2 
- Courtyard area : 40 m 2
 
- Total area of land 
 : 100 m 

Each unit comprises: 

Description 	 Number Area (m 2) 

Living room 1 	 20Bedrooms 2 	 25 (2 x 12.5)
Bathroom 1 	 4
Kitchen 1 	 5
Entrance & Lobby 1 	 4.5 

Notes 

- These houses will be designed to take into consideration the 
social life and customs of the users. 

- The house consists of a living room, two bedrooms, a kitchen,
and a bathroom in addition 	to the entrance and the internal 
lobby. 

- The most important item in this type of house is the court
yard which is used to provide the families with their domestic 
needs. 

3.4.3.4 TRAINEE HOUSING 

Housing will be provided for 62 trainees at the NAC. These trainees are divided into two groups. 32 government employees and 30 fish farmers.Social custom requires that the two units must be divided into separate buildings. The program for these two groups is defined as follows: 

Fish Farmers Quarters 

- Type of housing : dormitories
 
- Required number 
 : 32 
- Finishing level : economical
 
- Number of floors 
 : 2 flooT 
- Ground floor area : 171 m2
 
- Upper floor area : 153 m
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Unit items/floor: 

Description Number Area (m 2) 

Dormitory 
Bathroom 
Kitchenette 
Lounge 
Storage 
Control room 
Toilet 

2 
2 
2 
1 
1 
I 
1 

2 x 50 
2 x 10 
2 x 4 

25 
6 

10 
2 

Notes 

For fish farmers, there will be one building consisting of 
2 floors. Each floor comprises 2 wings. 

Each wing comprises a dormitory which accommodates up to 
8 fish farmers. 

There is one bathroom for each wing, a kitchenette, and a 
lounge. 

At the ground floor - in addition to the items at the upper
floor - a storage and a control room with its private toilet 
will be provided. 

These areas do not include the staircase, the horizontal and 
vertical circulation. 

The roof will be accessible to fish farmers. A laundry room 

will also be provided. 

- A temporary shed may be provided using the original support. 

Government Employee Quarters 

Quarters for 32 government employees: 

- Type of housing : a residential block, 8 units on each floor 
- Number : 16 units (32 bed) 
- Finishing level : upper middle class 
- Number of floors : 2 floors 
- Built-up area: 

- grcund floor : 155 m2 

- upper floor : 136 2 
- restaurant : 85 m 
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Each unit/floor comprises: 

Description Number Area (m 2) 

Ground and 
upper floor 

Living + bedrooms 
Bathrooms 
Lounge 
Kitchenette 

4 
2 
1 
1 

100 (4 
12 (2 
20 
4 

x 
x 

25) 
6) 

Additions in 
ground floor 

Restaurant 

Storage 
Control room 
Toilet 
Dining hall 
Bathroom 
Kitchen 
Service area 

1 
1 
1 
1 
1 
1 
1 

6 
10 
2 

10 
17 
8 

Notes 

This residential 
staircase. 

block consists of 2 floors connected by a 

Every floor 	consists of two wings and a lounge.
 

Each wing consists of four units, two bathrooms (one for each
 
unit), and a kitchenette.
 

Each unit is designed for two employees.
 

At the ground floor, there will be 
- in addition to the items ofthe upper floor - a storage and a control room with its private
toilet. 

These areas don't include the staircase, the horizontal and 
vertical circulation areas. 

3.4.3.5 	 GUEST HOUSING 

It is anticipated that visiting scientists will conduct research andtraining at 	the NAC. To house these individuals, two villas 	will be provided
and programmed as follows: 

Houses 

- Kind of housing : villas (family units) including a garden
- Required 	number : 2 villas 
- Finishing 	level : luxe 
- Number of floors : 1 flor 
- Built-up area : 95 m 2 
- Garden 	area : 100 m2 
- Total area of land : 195 m 
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Each unit comprises: 

Description Number Area (m 2) 

Living room 1 15
Dining room 1 15 
Bedrooms 2 30 (2 x 15)Bathroom 1 5 
Toilet 1 2 
Kitchen 1 8
Entrance 1 4 
Lobby 
 1 3
Terrace 1 8 
Balcony with washing

hanger 1 3 

Notes 

- The guest villas consist of one floor containing a single living 
space divided to two areas: 

1. Living room 
2. Dining room 

- This living area has a suitable terrace. It will also have a
kitchen and an extra toilet in addition to the entrance and the 
internal lobby. 

- The sleeping area has 2 bedrooms, a bathroom, a balcony with 
washing hanger area. 

- In this type oi villa, a place for a staircase, if an upper floor 
is added later, will be designated. 

- Air-conditioning will be provided using solar energy heaters. 

3.5 RECOMMENDED SITE CONCEPT 

3.5.1 Introduction 

After analyzing the biological criteria with the existing environmental conditions and the design criteria, a recommended site concept hasbeen formulated. All buildings are grouped in the south central portion of thesite with the pond groups fanned out from the building complex (see NAC 
Figure 3.3). 

Vehicles will approach the NAC from the village of El Abbasa andtheir first view of the site will be of the agriculture/aquaculture researchponds with the main building in the background. Staff and visitor vehicles willthen proceed to the public entrance located at the midpoint of the south side
of the site. The public access road will proceed due north through the housing
complex to the parking area. The alignment of the road will provide an 
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entrance vista of the RTP building(s). Staff and visitors will park in the lotand proceed on foot to the building. This road system will not allow access to
the operations areas of the NAC. 

The operations access road will enter the site approximately 100meters to the east of the public access. This road will run north through theentire site forming an axis from which all other roads and ponds will bealigned. The operations circulation system consists of three major roads
running north and south, the main access road, and a road running along the 
east and west boundary. The major roads are connected by east-west secondary roads running along the ends of all ponds. This system also provides accessto the operations side of the RTP building(s) and to the animal husbandry area. 

The water provided to the NAC comes from two sources: the canalrunning along the north side of the site and from groundwater wells located
adjacent to the building complex where it will be used. From the canal, wateris pumped through a filter system into a major supply channel which runs along
the east. side of the NAC. Four feeder canals run from this main supply
between the ponds. These canals alternate with drain canals between the rowsof ponds and both the secondary supply and drain canals run into a major drainchannel which runs to the south along the west boundary of the site. The
feeder canals and secondary drains will run between the roads which provide 
access to the ends of all ponds. 

The agriculture/aquaculture ponds are located in the southwestcorner of the site and west of the housing complex. The animal husbandry areaconnects these ponds to the research function of the RTP building(s). Immedi
ately adjacent to the north are the research ponds which are also located asclose as possible to the research function of the RTP building(s). Theproduction ponds cover the entire northern section of the site with the ponds
most closely related to the production function of the RTP building(s) runningthrough the middle of the site to the RTP building(s). The model training
farms are located in the southeast corner of the site related to the training
function of the RTP building(s) and as close as possible to the MHC. 

The fish processing area is located to the east of the operationsaccess road on the south edge of the site. This provides easy access to the
MHC and to the main access road to the markets in Zagazig or other villages

in Egypt.
 

3.5.2 Advantages 

The project requirements fit very well on the site and the needed
relationships will work with minimum conflicts. The area of the
building(s), the housing complex, fish processing 

RTP 
area, and animal husbandryarea allows sufficient space for easy expansion in the future. Limited

expansion space for future ponds is available. 

Observation is conveniently provided by the location of the housingcomplex which allows easy visibility of the RTP building(s), the food processing
area, the animal husbandry area, and the road to the MHC. In addition, the
housing has a less direct observation of the pond areas. 
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3.5.3 Disadvantages 

A great majority of the pond expansion space is located near thenorthern boundary which is a long distance from the building complex. Thereis no area within the existing canal system to build additional 200-meter ponds.Because of the huge area of ponds included in the NAC, they cannot all have a
location near the building complex. 
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NATIONAL AQUACULTURE CENTER
 
CHAPTER 4
RESEARCH/TRAINING/PRODUCTION BUILDINGS
 

4.1 DESIGN PARAMETERS 

4.1.1 Introduction 

Design parameters are factors that influence the design of a build
ing. Examples are climate, building technology for the region, energy conservation requirements, and governing building codes. In this section, all
important design parameters for the National Aquaculture Center (NAC)
research, training, and production (RTP) building(s) are discussed. Parameters are divided Into seven major categories: function, flexibility and expansion,
site, building technology, character, culture, and codes. Reference is made toother chapters of the Egypt Aquaculture Project (EAP) Report and other
sections of NAC Chapter 4 where the parameters are expanded upon. 

4.1.2 Function 

The RTP Building(s) will house a wide variety of functions which 
are discussed in detail, in NAC Chapter 1, General Project Profile, and NACChapter 2, Biological Process Design. Certain of these primary functions arerather general in nature; others are very specialized. Accommodating thesefunctions must be accomplished without. overdesigning, yet facilities must be
adequate to encourage development of strong RTP programs without rooms or 
sections of buildings being underutilized. 

NAC Section 4.2, is result of aBuilding Program, the detailed
analysis of space requirements for the functions of the RTP building(s). NACSection 4.3, Relationships, is the result of analysis of various types of relationships between the spaces developed in the building program. These two
sections are the basis of developing a functional design. 

During the initial stages of analyzing space requirements, it wasdiseovered that providing distinct space for each primary function would result
in unnecessary duplication of spaces which could be shared. Therefore, theprinciple that was adopted was to maximize multiple use of spaces whereverpossible, thereby minimizing capital construction costs. An example is the
educational facilities which will be used for post-graduate training forresearch staff and aquaculture extension agents, training for model home
farmers, and national and international aquaculture conferences. An advantage of employing this multiple-use principle in the space programming is that
staff persons in a particular program will not become isolated from the NAC as a whole by virtue of never leaving the spaces designed specifically for them.For example, if an entirely separate hatchery building were designed, with its own offices, crew room, etc., the hatchery staff would rarely have occasion tovisit the research building and vital exchange and interaction between staff 
persons would be lost. 
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4.1.3 Flexibility and Expansion 

NAC Section 4.2, Building Program, was developed allowing for thedegree of flexibility indicated in NAC Chapter 1, General Project Profile, andNAC Chapter 2, Biological Process Design. Research flexibility is providedthrough 1) a general-use dry laboratory in each major field of study in additionto the specialized laboratory for the particular field, 2) a separate drylaboratory for the use of visiting scientists, and 3) a large general wetlaboratory that can be used simultaneously for a variety of experiments.Training flexibility is provided through the inclusion of a series of educational spaces to accommodate various sizes of classes simultaneously. The hatcheryand live food production spaces are designed to accommodate the latest technology at a specific production level, which is anticipated to be adequate for10 years. When the current technology becomes outmoded, the equipment in
the spaces would be replaced. 

An expansion program for the RTP building(s) can be developedbased on the expansion data found in NAC Chapter 1, General Project Profile,and NAC Chapter 2, Biological Process Design. The proposed building(s) willaccommodate research expansion anticipated to occur within the next years. This expansion would require a 30 percent increase in dry and wet
10 

laboratory space and a 25 percent increase in office and shop spaces. 

An increase in carp fry production may also be necessary and wouldrequire up to a 30 percent increase in hatchery and live food productionspaces. This would include breeding, incubation, algal culture, algal inocula,algal production, rotifer inocula, and rotifer production spaces. The impact ofthi§ expansion on other spaces would be minimal. It is also possible that ahatchery foe a new species would need to be constructed after 10 years. Thesize of such a hatchery is difficult to estimate at this time, but for planningpurposes, it was assumed to be as large as the carp hatchery included in thiscurrent program. Live food production facilities would be required, along withthe hatchery for a new species. Peak demand in use of the educationalfacilities will probably occur in the first 5 years because of the general lack oftrained personnel for the extension program, research program, and modelhome farms. The educational program might well be more diversified after 10years, but in general, classes or training sessions would be smaller and morelikely to be held in the field (laboratories, ponds, shops, etc.) than in aclassroom setting. On this basis, expansion of the educational spaces will not
be planned until such a need arises. 

4.1.4 Site 

The climate is undoubtedly the site factor that will most heavilyinfluence design of the RTP building(s). NAC Section 3.1.1, Climatic Conditions, outlines the climate at El Abbasa. The primary climatic influence onbuilding design will be the hot weather from late May through early October.If comfort from the heat were the only criteria, the solution would be wellinsulated, sealed, air-conditioned buildings. However, oftwo the designparameters outlined NACin Section 4.1.5, Building Technology, are to 
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minimize equipment that will be difficult to maintain and reduce energy
consumption. This means that use of andair-conditioning mechanical
ventilation systems should be kept to a minimum and use of passive systems to
keep 	spaces cool during the hot season should be maximized. In Egypt, theprinciples of such a passive system are based 	upon the fact that 1) prevailing
winds 	in the hot season are from the northwest, and 2) because Egypt is in thenorthern hemisphere, the sun travels from east to west in the southern half of
the sky. The principles are as follows: 

1. 	 Buildings should be sited so that north and west 	walls are 
exposed to prevailing winds. 

2. 	 North and west walls should have operable windows to take in 
the breezes and provide natural lighting (the light from the
north wall is preferrable for most tasks, particularly reading
and writing). Windows on the west side should have
sunshades, blinds, curtains, etc. Also, exterior sunscreens 
should be designed for west windows to keep the glass shaded
until late afternoon. North windows do not need such pro
tection unless controlling the amount of natural light during
the day is desirable or necessary. 

3. 	 East and south walls should have a small amount of operable
windows to expel the breezes. The small amount of ventila
tion as compared with the north and west walls will increase 
the velocity of the natural air movement inside the building.
The east and south walls should be thick and constructed of a
material such as masonry or concrete, that will retain large
quantities of heat. The thick walls will te',e on heat during
the day and as long as the wall is massive enough, will 
prevent heat storage from penetrating the full thickness. 
Thus, the inside face remains at room temperature and will 
not radiate heat into the room. At night when temperatures
normally drop considerably due to lack of any cloud cover, 
the heat stored in the walls will radiate to the outside. 

4. Spaces where natural light is desired should have a north or 
west exposure; where natural light is not desired, there should
be a south or east exposure. Spaces in which undesirable 
odors are generated (bathrooms, kitchens, some laboratories,
etc.) should be in the southeast quadrant of the building so
that the natural air movement inside the building carries the 
odors directly outside. Partitions should be designed when 
possible so that there is allowance for air movement, with
openings at the top or advantageous location of doors. In 
general, buildings should be long and to minimizenarrow 
partitions that interfere with the natural movement of air 
from northwest to southwest. 

5. 	 Roofs should be well insulated to prevent heat gain. A light
colored roof surface is preferable. In lieu of insulation, a 
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thick, heavy roof deck will work on the same principle asdescribed above for south and east walls. A secondary roof,allowing passage of heat expelling breezes below it, is
another possibility. 

6. Because of the almost nonexistence of precipitation and cold 
temperatures, outdoor circulation space appears most viableand will minimize corridors and other circulation space insidethe building. Outdoor circulation space must be protectedfrom the sun, thus arcades are a very practical solution.
angles should be carefully studied 

Sun 
in the design of covered

walkways and arcades to ensure that they provide maximum 
shade. 

7. Because of the lack of precipitation, sloped roofs are rarely
employed. Flat roofs can easily be designed to accommodatethe small amount of runoff. Moisture penetration at doors
and windows will not be an important consideration, however,the building must be capable of being tightly sealed from 
dust. 

8. The location selected for the RTP building(s) currently has poor drainage. Periodically, it is inundated with water.
However, the recommendations of NAC Section 6.4, Recom
mended Civil Systems, will result in a finished grade of about1.5 meters higher than existing at the site of the building
complex. This will eliminate the possibility of flooding of thebuilding complex; finished floor elevations will be setsomewhat higher (approximately 0.25 m) than the new
finished grade, dependent upon local custom, desired archi
tectural effect, and minimum recommended differential. 

How the building desi n will respond to existing soils conditions isiscussed in NAC Section 6.5, 'tructural Systems. How the architecturalcharacter of the building design will respond to the site is discussed in NACSection 4.1.6, Character. 

4.1.5 Building Technology 

It is not the intention to utilize new or rarely used building technology in the design of the building(s). Current typical building construction inEgypt is well suited to locally available materials and the labor situation. Aradical departure from typically used materials or methods of constructionwould almost certainly add to capital construction cost as well as maintenance 
costs. 

Energy conservation is another good reason not to depart fromtypical building construction. Heating is generally not required, toand keepbuilding energy demand low, passive ascooling systems described in NACSection 4.1.4 will be utilized. 

NAC 4.4
 



For specific recommendations on materials, systems, and methods
of construction to be employed, the following references are provided. 

Architectural finishes NAC Appendix A.1 
Structural systems NAC Section 6.5 
HVAC systems NAC Section 6.2 
Mechanical systems NAC Section 6.1 
Electrical systems NAC Section 6.2 

4.1.6 Character 

The RTP Building(s) is the heart of the NAC. As such the buildingcomplex upon approach by vehicle should be prominent without beingpretentious. It should be obvious to the first time visitor approaching by carthrough the housing area that the building complex to the north is the hub ofthe NAC. This feeling of prominence should remain with visitors as well asstaff as they walk from the parking area toward the building entrance. As oneapproaches, an impression of being invited to enter should prevail. The publicspaces inside should reinforce the feeling of welcoming staff and visitors,
allowing people to feel at ease in these spaces. 

Prominence of the RTP building(s) will be achieved through thebold and simple use of forms, colors, and textures that will contrast rather
sharply with the flat surroundings. 

The contrast between the bright sunlight and shadows cast by the
building forms and openings will be exploited. 

The building complex will be inviting and comfortable to its usersthrough careful attention to scale and detailing. As one approaches the building entrance on foot, carefully detailed human-scaled elements such as doors,handrails, and stairs will be apparent. Inside, spaces will be scaled and detailed with people in mind. The palette of materials, colors, and forms usedthroughout the building complex will be limited in the firm belief that endlessvariety with its resulting complexity is not the answer to creating a building
for its users. 

4.1.7 The Cultural Imperative 

Egyptian culture has had one of the largest and most illustrioushistories in the world. Today that culture is changing. Economic developmenthas affected all elements of society and Egypt's political, intellectual, and
artistic leaders seek to define modern Egypt - to incorporate the beauty,traditions, and integrity of the past into a progressive future. This transition
Is reflected in the daily lives of Egyptians for whom religion continues to weave a strong cultural bond while new economic and political opportunitiesdisrupt many of thei, traditional social customs. For this reason, the design ofthe EAP has two objectives: (1) to be sensitive to the traditional social andreligious customs of the people it will serve; and (2) to be capable of adapting
to future economic and social needs. 
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This section of the report examines br;efly the social, economic,
and religious fabric of Egyptian society and presents particular characteristics 
of the culture that will impact building design. 

4.1.7.1 THE SOCIAL FRAMEWORK 

Egyptian society is made up of four economic and social classes: 
upper, upper-middle, middle, and lower. In general, managers in the public and
governmental sector will belong to the upper class, senior staff to the upper
middle, junior staff to the middle and unskilled labor to the lower classes.
These class distinctions are important not so much for their rigidity (there is
considerable upward mobility especially within the public and governmental
sectors), but for the effect these class distinctions have on developing design
criteria. For example, housing requirements will be different for junior staff
than for managers. Another example involves transportation and parking.
Until recently private automobiles have only been available to the upper andupper-middle classes. Although increasingly middle-class Egyptians are buying
cars, the majority of public workers use public transportation or walk to work.
Even senior staff walk if their residences are located close to their place of
work. Therefore the number of parking areas required for a public facility will
depend generally on the number of managers and senior staff and on its 
proximity to the workers' residences. 

Another important distinction closely related to social and eco
nomic class is the cultural differences between city and village dwellers.
Typically, village dwellers are less well educated than their city counterparts
and lead more traditional agricultural lives. Where these two classes of people
interact, distinct if not separate facilities that accommodate differences in 
living and eating habits must be provided. 

4.1.7.2 THE WORK FORCE 

The availability of free elementary, secondary, and college e.duca
tion to everyone in Egypt who qualifies has resulted in a burgeoning profes
sional work force. The Egyptian government encourages this by guaranteeing
jobs to all Egyptians who graduate from colleges and universities. If a gradu
ate cannot find a job in the private sector or prefers a job in the public sector,
the government will provide one. 

Another contributing factor to the increase in the professional
work force has been changing attitudes toward women. In all classes, the 
women are finding their way into colleges and universities and then into the 
professional work force. 

The availability of inexpensive skilled labor, on the other hand, hasbeen declining in the past few years. Skilled tradesmen are scarce and
command high wages. Many have emigrated to neighboring Arab countries. 

Unskilled labor, however, is still abundant and as a result, performs 
many of the tasks that could be performed by technology. For example, 
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offices in Egypt rely heavily on messengers for transferring files, reproduction,
paper work between offices. These messengers also function to serve coffeeand soft drinks to the people working. Building design, therefore, must provide
wide corridors to accommodate heavy traffic and each floor must have a smallcoffee room where a preparer makes coffee for distribution by the messengers.Typically the room will have a sink and a counter and several chairs for sitting. 

It is doubtful that in the future Egypt's unskilled labor force willremain as abundant and inexpensive as it is currently. As unskilled laborbecomes more expensive and more difficult to obtain, technology may assert
itself. Telephones may do more of the work of messengers and self-servedispensers may replace the people who currently prepare and distribute the 
drinks. 

4.1.7.3 THE WORK DAY 

People working in the public sector and the governmental offices
work from 8:00 am to 2:30 pm six days week, Saturday through Thursday.a 
Normally a worker will eat breakfast before arriving at work and eat a midday meal after arriving at home. For this reason, no dining facilities are
generally necessary in public office buildings. 

After having their mid-day meal, people usually sleep through thehot afternoon and wake up around 6:00 or 7:00 in the evening. Their eveningsare often spent viqitin- friends or frequenting coffeehouses or clubs. 

4.1.7.4 THE HOME 

In an Egyptian house, the kitchen, living area, and sleeping area are
separated. Traditionally the house also has 
a separate reception area where
visitors are greeted and entertained. The formal reception area
disappearing from modern city apartments 
is 

due to space limitations andchanging attitudes, but is still an important design element in village houses. 

Ideally each house also has three bedrooms so that parents can haveprivacy, and children can be separated according to sex at puberty. In the
villages, when children marry, often the parents' house will be expanded eitherhorizontally or vertically so the child and his or her spouse can continue to live 
close to the family. 

Another important element of the village house is the courtyard.
Thi6 )rovides space for the family to raise poultry or rabbits or to tend 
beehives. 

4.1.7.5 RELIGIOUS CUSTOMS 

Islam is the predominant religion in Egypt and plays a prominent
role in the life of most Egyptians. Other religions include Christianity andJudaism. All Moslems must pray five times a day and because some of thecetimes are during working hours, a suitable area should be provided at the place 
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of work for group praying. The area should be carpeted and capable of
accommodating up to 50 percent of the total persons employed. For largeoffices, the area can be made to accommodate smaller groups on a scheduledbasis. If possible the prayer room should be centrally located and close to 
restrooms to facilitate the ablution. A Keblah, or niche, in the prayer room 
indicates the direction of Mecca (southeast). 

Moslems generally prefer praying in the mosque; however, according to the Islamic faith, Moslems must pray in the mosque on Friday. Theimportance of the mosque in most Egyptians' daily lives makes it essential toprovide a mosque in any new residential community. The mosque should
centrally located and consist of two parts 

be 
- the mosque hall which is the area

for praying and the ablution place which includes toilets and sinks. Some 
mosques have a private area for women and may also include a library. 

4.1.7.6 CHARACTER OF EGYPTIAN ARCHITECTURE 

It is difficult to define a special character for modern Egyptianbuildings because Egypt stands now between the old Egyptian aesthetic and the new design and technology imported from advanced countries. Traditional
design depended on an abundance of inexpensive labor and tedious construction
methods. New construction methods and materials are required, but they must
be chosen such that they are suitable for the Egyptian environmentexpressive of the Egyptian aesthetic. 

and
The dilemma for modern architects is

how to preserve Egypt's religious and artistic legacy while taking advantage of 
modern building technology. 

Another factor affecting modern architectural design is the availability of land. i the cities, where land is expensive, new buildings rise vertically as they do in most larger cities elsewhere. In the country, where land isless expensive, the design solutions tend to be horizontal, and the main designobjective is to have the building relate aesthetically to its natural 
surroundings. 

The NAC design team will take into consideration all the social,religious, and economic factors that will impact architectural design. The
design goal will be to develop facilities that are compatible with important

traditional values as well as present and future needs.
 

4.1.8 Codes 

The safety of the occupants of a building as well as protection fromloss of property (buildings and contents) is generally ensured throughcompliance with governing building codes. The U.S. Agency for International 
Development (USAID) directive has stipulated that the Uniform Building Code(UBC) is to be adhered to. Therefore, the 1979 edition of the UBC will be theprimary design code for the RTP Building(s). The UBC will not be adhered toin specific cases when local conditions or practical reasons dictate otherwise.In these cases, professional judgement of the designers will govern. Forinformation on codes to be followed for mechanical and electrical work within
the buildings see NAC Sections 6.1.12, 6.2.5, and 6.3.6. 
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4.2 BUILDING PROGRAM 

4.2.1 Introduction 

The building program for the RTP building(s) provides basicinformation about all rooms or definable areas required as a result of function.
The building program was developed through analysis of project profiles (NAC
Chapter 1) and the biological process design (NAC Chapter 2). 

NAC Section 4.2.2 is a summary of the building program. Eachspace is identified by name and number and the net area (actual floor areameasured inside the walls) given. A description of the purpose function oforthe space is provided. Spaces are grouped based on the results of the analysisof functional relationships (see NAC Section 4.3, Relationships Analysis).NAC Table 4.1, total estimated gross floor area is calculated from the net
In 

areas of the individual spaces. 

In Appendx A.1, a standardized form is used to provide the complete basic information about each space. The form was designed to be comprehensive and yet flexible enough to work for the variety of spaces involved.
Appendix A.1 is the heart of the building program because the RelationshipsAnalysis (NAC Section 4.3) and Recommended Building Concept (NAC Section4.4) are highly dependent on the information provided for each space. 

4.2.2 Building Program Summary and Notes 

4.2.2.1 EDUCATIONAL SPACES 

Reception/Display 

Space No: E-1 Area: 150 m 2 

Function: Visitors to the NAC are screened and oriented byreceptionist/guard.Visitors may educate themselves about the NAC andaquaculture in Egypt through self-guiding displays. Participants in NAC conferences confer informally, drink coffee, rest between meetings. NAC parties
 
are held.
 

Library 

Space No: E-2 Area: 150 m2 

Function: Staff locates literature required for their workand either studies the material in the library or borrows it. Visitors to theNAC do the same except are not allowed to borrow material. The librarianassists staff and visitors in locating literature and maintains the library. Thelibrary will be stocked with literature on all aquatic species native to Egypt aswell as general aquaculture, science, and reference handbooks. 
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NAC TABLE 4.1

CALCULATION OF ESTIMATED GROSS FLOOR

AREA FOR NAC RESEARCH, TRAINING, AND
 

PRODUCTION BUILDINGS
 

Net Area 
Group of Group

of Spaces of Spaces 

1. 	 Educational 574 

Spaces
 

2. 	 Offices 369 

3. Dry 198 

Laboratories
 

4. Wet 	 260 


Laboratories 

5. 	 Hatchery 150 

6. 	 Live Food 1,500 2 

Production 

7. 	Feed 
 994 

Facilities 

8. Shops 	 887 


TOTAL 	 4,037 


%Added 
to Net Area 
to Obtain 1 

Gross Area 

50 


50 


50 


30 


30 


303 


30 


30 


Square 
Meters 

Added to 
Net Area 
to Obtain Gross 

Gross Area Area 

287 861 

185 554 

99 297 

78 338 

45 195 

36 1,536 

30 129 

266 1,153 

1,026 5,063 

1. 	 Percentage is added for walls, structural elements, restrooms, mechanicaland electrical rooms, pipe spaces, loading docks, corridors, stairways, etc. 

2. 	 Number includes 1,380 m2 of uncovered area (rotifer Inocula, rotifer pro
duction, algal production). Covered area is 120 m 

3. 	 30% added only to covered portion. 

4. 	 Dces not include area of plant waste silo or animal waste silo. 
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Lecture Hall
 

2

Space No: 	 E-3 Area: 150 m 

Function: 	 NAC staff, NAC visitors (Egyptian and inter
national aquaculture specialists), MHC trainees, MHC farmers, etc., attend
lectures, 	 conference sessions, classes, etc., conducted by the NAC. For 
gatherings 	of 15 or more. 

Classroom' 

Space No: 	 E-4 Area: 100m2 

Function: NAC staff, NAC visitors (Egyptian and inter
national aquaculture specialists), MHC trainees, MHC farmers, etc., attend
lectures, classes, conference sessions, etc., for gatherings of 4 to 30 persons. 

Conference 	Room 

Space No: 	 E-5 Area: 24 m2 

Function: NAC staff, NAC visitors (Egyptian and inter
national aquaculture specialists), MHC trainees, MHC farmers, etc., attend
seminars, briefings, study groups, conferences, classes, etc., for gatherings of 
5 to 15. 

4.2.2.2 	 OFFICES 

Directors' Reception 

m2
Space No: 	 0-1 Area: 14 

Function: Visitnrs to the director and assistant director aregreeted by receptionist/secretary. Visitors wait to meet director and assistant
director. Receptionist/secretary does typical secretarial work for director and 
assistant director. 

Director's Office
 

Space No: 0-2 Area: 24 m2
 

Function: Director does typical managerial office work. 
Director confers with staff and visitors. 

Assistant Director's Office 

Space No: 0-3 Area: 18 m2 

Function: Assistant director does typical managerial office 
work. Assistant director confers with staff and visitors. 
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Visiting Scientists' Offices 

Space No: 0-4 Area: 3 @ 12 m2 = 36 m2 

Function: Visiting scientists do nonlaboratory resee.ch work 
and confer with staff and visitors. 

Senior Staff Offices 

Space No: 0-5 Area: 8 @ 12 m2 = 96 m2 

Function: Senior staff do typical managerial office work andnonlaboratory research work. Senior staff confer with staff and visitors. 

Extension Agents Office 

Space No: 0-6 Area: 50 m2 

Function: Six externsion agents do typical office work and 
confer with extension agent interns, other staff, and visitors. 

Extension Agent Interns' Classroom 

Space No: O-7 Area: 35 m2 

Function: Six extension agent interns receive instruction,study, draft typical farm layouts, perform minor experiments, etc. Extension 
agents. 

Graduate Research Assistants' Carrels
 

2
Space No: 0-8 Area: 25 m

Function: Graduate research assistants do nonlaboratory
research work. 

Clerical Staff(ffices
 

2
Space No: O-9 Area: 50 m

Function: Clerical staff (except those specifically assigned
to other spaces such as directors' receptionist/secretary) do secretarial and
clerical work for senior staff, extension agents, and visiting scientists. 

Mail
 

2

Space No: 0-10 Area: 6 m

Function: Clerical staff receives and sorts incoming mail for 
distribution. Clerical staff packages and stamps outgoing mail. 
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Reproduction 

Space No: 0-11 Area: 9 m2 

Function: Clerical staff reproduces, collates, and binds
extension and research publications. Staff reproduces general documents. 
Extension and research publications stored prior to distribution. 

Office Supplies 

Space No: 0-12 Area: 6 m2 

Function: Office supplies stored. Controlled by one clerical 
staffperson. 

4.2.2.3 DRY LABORATORIES 

Visiting Scientists' Laboratory 

Space No: D-1 Area: 20m2 

Function: Visiting scientists do their personal laboratory
work. They are assisted by junior staff or graduate research assistants as 
iiecessary. 

General Nutrition Laboratory 

Space No: D-2 Area: 20 m 

Function: Senior staff, junior staff, visiting scientists, andgraduate research assistants do general laboratory work on formulation and
composition of diets. The laboratory work is either part of the NAC research 
program or personal work of the students. Senior nutritionist in charge. 

Analytical Nutrition Laboratory 

Space No: D-3 Area: 20 m2 

Function: Senior staff, junior staff, visiting scientists, andgraduate research assistants do chemical analysis on formulation and composi
tion of diets. The laboratory work is either part of the NAC research program 
or personal work of the students. Senior nutritionist in charge. 

General Physiology Laboratory 

Space No: D-4 Area: 20 m2 

Function: Senior staff, junior staff, visiting scientists, and
graduate research assistants do general physiology laboratory work on tissues, 
organs, etc., of fish. The laboratory work is either part of the NAC research 
program or personal work of the students. Senior physiologist in charge. 
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Histology Physiology Laboratory
 

Space No: D-5 Area: 14 m2
 

Function: 
 Senior staff, junior staff, visiting scientists, andgraduate research assistants do histology laboratory work on tissues, organs,etc., of fish (such as preparation of slides for viewing, viewing slides).laboratory work is primarily part 
The

of the NAC research program. Senior
physiologist in charge.
 

Biochemistry Physiology Laboratory
 

Space No: D-6 Area: 20 m2 

Function: Senior staff, junior staff, visiting scientists, andgraduate research assistants do biochemical analysis of tissues, organs, etc.,fish. The laboratory work is primarily part 
of 

of the NAC research program.
Senior physiologist in charge. 

General Limnology Laboratory
 

Space No: D-7 Area: 10m2
 

Function: 
 Senior staff, junior staff, visiting scientists, andgraduate research assistants do general limnology laboratory work (such aswater sample preparation, some microscopic work). The laboratory work iseither part of the NAC research program or personal work of the students.
Senior limnologist in charge. 

Chemistry Limnology Laboratory
 

Space No: D-8 Area: 20 m
 

Function: Senior 
 staff, junior staff, visiting scientists, andgraduate research assistants do chemical analysis of water samples. Thelaboratory work is either part of the NAG research program or personal work
of the students. Senior limnologist in charge. 

Microbiology Pathology Laboratory 

SpaceNo: D-9 Area 20 m2 

Function: Senior staff, junior staff, visiting scientists, andgraduate research assistants identify, culture, and quaify pathogens (viruses
and bacteria). The laboratory work either of NACis part the research 
program or personal work of the students. Senior microbiologist in charge. 

Dry Laboratory Storage
 

Space No: D-10 Area: 18 m2
 

Function: 
 Storage of dry chemicals and laboratory apparatus. Senior staff, juni r staff, and graduate research assistants will obtain necessary Items. Staff will sign out for nondisposable laboratory apparatus. 
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Solvent Storage
 

Space No: D-11 Area: 6 m2
 

Function: 
 Storage of 	solvents and wet chemicals for use inthe dry laboratories. Senior staff, junior staff, and graduate research assistants will pour solvents and wet chemicals from large storage containers into
small containers brought from their laboratories. 

Dark Room 

Space No: 	 D-12 Area: 10 m2 

Function: Senior staff, junior staff, extension agents, visiting scientists, and graduate research assistants develop film as part of 	their
research or 	extension work. 

4.2.2.4 	 WET LABORATORIES
 

Fish Receiving and Holding
 

Space No: W-1 Area: 40 m2 

Function: Temporary holding for fish destined for wet 
laboratories, food processing, breeding, etc. Possibly used for egg hardening. 

General Wet Laboratory 

Space No: W-2 Area: 120 m2 

Function: Senior staff, junior staff, graduate research assistants, and visiting scientists do research work involving live fish, experimentsof varying 	 duration (one month to five years) are set up (special 	 tanks,apparatus, 	water systems as required), maintained, monitored, modified, andresults recorded. Laborers and tradesmen assist as required. 

Weigh and Measure 

Space No: W-3 Area: 20 m2 

Function: Staff weighs and measures live fish from NAC 
production 	and experimental ponds. Fish are returned to ponds. 

Diagnostics 

Space No: W-4 Area: 20 m2 

Function: Diseased fish from NAC and MHC ponds are heldIn tanks. Senior staffperson in charge of pathology department plus assistants 
as required diagnose, monitor, and experimentally treat diseased fish. 
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Postmortem 

Space No: W-5 Area: 10 m2 

Function: Senior pathologist plus assistants as requiredobserve, dissect, diagnose fish from the diagnostics room that have died. Fishor fish parts are sent on to general physiology laboratory, microbiology
pathology laboratory. 

Fish Processing
 

2
Space No: W-6 Area: 50 m 

Function: 
graduate 

Senior staff, junior staff, visiting scientists, andresearch assistants experiment with methods of canning, freezing,
and salting fish. 

4.2.2.5 HATCHERY 

Breeding 

Space No: H-1 Area: 80 m2 

Function: Junior staff and laborers induce carp to breed andgather the eggs. Carp are brought from brood ponds, returned to recoveryponds. Eggs are sent to incubation. Senior staffperson in charge of hatcherydirects the process. Process carried out intermittently over period of 6months. During off-season, space used for gathering and preparing carp
pituitary glands. 

Incubation 

Space No: H-2 Area: 70 m2 

Function: Junior staff and laborers hatch carp eggs. Eggsare brought from breeding, washed and counted, placed in Zuger jars where
they hatch, pumped into fry trough where they begin feeding, and taken to
extensive or intensive ponds by truck. This process is carried out intermittently for about six months. Senior staffperson in charge of hatchery maintains an office and directs the process. 

4.2.2.6 LIVE FOOD PRODUCTION 

Plankton Culture Maintenance
 

Space No: L-1 Area: 20 m2
 

Function: Staff initiates phytoplankton (algal) cultures and 
maintains culture inocula in support of live food production. 
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Rotifer Inocula 

Space No: L-2 Area: 80 m2 

production. 
Function: Rotifer multiply in tanks for use in rotifer 

Algal Inocula 

Space No: L-3 Area: 100 m2 

Function: Algae multiply in tanks for use in algal produc
tion. 

Rotifer Production 

Space 	No: L-4 Area: 650 m2 

Function: Rotifers multiply in tanks as feed for carp fryfrom 	 beginning of March through end of June. From December through
February used for tilapia overwintering. 

Algal 	Production 

m2
Space 	No: L-5 Area: 650 

Function: Algae multiply in tanks as feed for carp fry frombeginning of March through end of June. From December through February,
used for tilapia overwintering. 

4.2.2.7 FEED FACILITIES 

Feed 	Preparation 

Space No: F-1 Area: 35 m2 

Function: Staff mixes feed ingredients from fe ;:d storageand the feed freezer. Mixed feeds are 1) returned to feed storage, 2) returned
to freezer (if fish flesh is an ingredient), or 3) taken directly to wet laboratory
tanks, intensive rearing production ponds, or experimental ponds. 

Feed 	Storage 

Space 	No: F-2 Area: 20 m2 

Function: Brans, vitamins, oils, etc., are stored before andafter 	mixing. The 	mixed feed is fed to intensive rearing production ponds andexperimental ponds as a 	diet supplement and to wet laboratory tanks as a main
diet. 	 Feed is stored in drums, boxes, and sacks. 
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Ponds Storage 

Space No: F-3 Area: 30 m 

Function: Storage for equipment for outdoor ponds (such asnets, buckets, grading trays, hand tools, aerators). Any motorized equipment
will be stored in garage. 

Fertilizer Storage 

Space 	No: F-4 Area: 14 mn2 

Function: Store inorganic fertilizers in sacks for use in 
fertilizing ponds'to increase natural biogrowth. Capacity 35 tonnes. 

Plant 	Waste Silo 

Space 	No: F-5 Area: 10 m2 

Function: Store cereal bran and other plant waste for use as 
pond 	fisa food. 

Animal Waste Silo 

Space 	No: F-6 Area: 30 rr 2 

Function: Store manures, principally chicken manure, for 
use in 	fertilizing ponds to increase natural biogrowth. 

4.2.2.8 SHOPS 

Facility 	Engineer's Office 

Space No: S-I Area: 12 mn 

Function: Facility engineer (responsible for maintenance ofNAC 	 buildings, equipment. ponds, etc., chargeand in of tradesmen). Does
typical office work and confers with maintenance staff. 

Crew 

Space No: S-2 Area: 60 mn2 

Function: Drivers and mechanics (13), tradesmen (6), laborers (20), and some junior staff (4 out of 12) take coffee breaks, eat lunch,
change clothes, use toilet facilities. 
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Workshop 

Space No: S-3 Area: 120 m2 

Function: 	 Tradesmen repair and maintain facility compo
nents, i.e., mechanical equipment, electrical equipment, furniture, casework,door hardware, fibergiass tanks, plastic piping, fittings, and nets. Tradesmen 
construct new tanks, tank supports, piping systems, troughs, etc., for research.
About 50 of all work wouldpercent 
percent to be done on location. 
attempted by tradesmen. 

be done 
Some 

in the workshop, 
major repair work 

the other 50 
would not be 

Workshop Storage 

Space No: S-4 Area: 25 m2 

Function: Storage of 	wood, metal, and plastic materials forworkshop. 	 Fabricated tanks and piping systems designed for a completed wet
laboratory 	experiment would be stored as is if likely to be used in the future. 

Janitor 

Space No: S-5 Area: 20 m2 

Function: Cleaning and basic maintenance materials and 
equipment stored. Janitor prepares for cleaning and basic maintenance work. 

Vehicle and Heavy Equipment Workshop 

Space No: S-6 Area: 50 m2 

Function: Mechanics repair and maintain all NAC vehiclesand heavy equipment. Certain major repair work would not be attemnted by 
mechanics. 

Garage 

Space No: S-7 Area: 600 m2 

Function: Storage of 	NAC vehicles and heavy equipment. 

4.3 	 RELATIONSHIPS 

4.3.1 	 Introduction 

In this section, relationships between the spaces programmed In
NAC Section 4.2 are analyzed. The term relationships as used here, refers tosimilarities 	and differences between spaces. Types of relationships Include
functional, 	dimensional, light, sound, security and privacy, HVAC, and 	outside 
access. The results of the analysas are incorporated when arranging the spaces
on site (schematic floor plans). For example, the outcome of an analysis of 
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dimensional relationships would be the grouping of spaces with similar ceilingheights and clear span requirements, thereby keeping construction costs downand simplifying building design both visually and technically. In someinstances, there will be conflicts; for example, all of the spaces groupedtogether because of a similar ceiling height might not functionally relate toeach other. Resolution of the relationships analyses is found in NAC Section
4.4, Recommended Building Plan. 

The relationships between spaces are studied irrespective of sitedesign determinants such as the size and shape of the building site, location ofthe various types of fish ponds in respect to the building site, location ofaccess roads, etc. This provides an opportunity to idealize the relationshipsbetween spaces before the realities of the actual site are considered. In NACSection 4.4, site design determinants become one of the factors that influence 
the recommended building concept. 

4.3.2 Functional Relationships Analysis 

Functional relationships are based upon how the spaces are utilizedby staff and visitors. Where the convenience or efficiency of the staff and/orvisitors would be enhanced by some degr:..e of proximity of two spaces, afunctional relationship is said to exist, such as that between the clerical staffoffice and the reproduction room. NAC Table 4.2, Functional Relationships
Matrix, charts the functional relationships between all programmed spaces;
they are classified as very strong, intermediate, minor, in particular.or none 

From the matrix, groups of spaces between which there are numerous relationships can be identified. These functional groups are listed in NACTable 4.3. The spaces witiin each of these groups will function optimally whenthey are clustered together on site. The relationships between thesefunctional groups are shown on NAC Figure 4.1; groups of spaces connected byhold arrows have a significant functional relationship and those with lightarrows have a minor functional relationship. Otherwise, no particular func
tional relationship exists. 

These functional clusters and their interrelationships should be aprimary determinant in the final building concept for maximum convenience 
and efficiency. 

4.3.3 Dimensional Relationships 

Dimensional relationships are which betweenthose exist spacesbased ,ipon similar ceiling heights or clear spans. The result of groupingtogether spaces that share those similarities will be a building that isaesthetically and technically simplified. 

In NAC Table 4.4, spaces are grouped by ceiling heights. All of the spaces fall Into two basic groups: 1) 2.7 to 3 m and 2) 3.0 to 4.0 m. Most ofthe spaces in the 2.7 to 3.0 range will possibly have a suspended ceiling with amechanical/electrical plenum above while most of those in the 3.0 to 4.0 m range would not. The height distance to the structural roof slab will be similar 
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NAC TABLE 4.3 
FUNCTONAL GROUPS 

EDUCATIONAL FACILITIES 
Reception/display 

Library 

Lecture hall

Classroom 

Conference room 


OFFICES 

Directors' reception 

Director's office 

Assistant director's office 
Visiting scientists, offices 
Senior staff offices 
Extension agents' office 
Extension agent interns' classroom 
Graduate research assistants' carrels 
Clerical staff office 
Mail 
Reproduction 

Office supplies
 

DRY 	LABORATORIES 

Visiting scientists' laboratory

General nutrition laboratory

Analytical nutrition laboratory 
General physiology laboratory
Histology physiology laboratory
Biochemistry physiology laboratory
General limnology laboratory
Chemistry limnolojy laboratory
Microbiology pathology laboratory
Dry laboratory storage

Solvent storage
 
Darkroom
 

WET 	LABORATORpYS 
Fish receiving and holding
General wet laboratory 
Weigh and measure 
Diagnostics
 
Post mortem
 
Fish processing
 

HATCHERY
 
Breeding
 
Incubation
 

LIVE FOOD PRODUCTION
 
Plankton culture maintenance
 
Rotifer inocula
 
Algal inocula
 
Rotifer production
 
Algal production
 

SHOPS 
Facility engineer's office 
Crew 
Workshop 
Workshop storage 
Janitor 
Vehicle and heavy equipment workshop 
Garage 

FEED 	FACILITIES 
Feed preparation
 
Feed storage
 
Ponds storage
 
Plant waste silo
 
Animal waste silo
 
Fertilizer storage
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NAC TABLE 4.4 
CEILING HEIGHT GROUPS 

2.7 TO 3.0 METERS 
Conference room 
All offices 
All dry laboratories 
Plankton culture maintenance 
Facility engineer's office 
Crew 

3.0 	TO 4.0 METERS 
Reception/display* 
Library 
Lecture hall**
 
All wet laboratories
 
Breeding
 
Incubation 
Algal inocula 
All feed facilities (except silos) 
Workshop 
Workshop storage 
Janitor 
Vehicle and heavy equipment workshop 
Garage 

*All or part of space may be higher for aesthetics. 

**Floor slopes and probably ceiling slopes. 
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4.3.6 

for nearly all spaces. If the visual effect were desirable of higher and lowerceiling heights when viewed from the exterior, this could be accomplished byminimizing the plenum height and maximizing the ceiling height in the higher 
spaces (close to 4 m). 

Analysis of relationships based on common clear spans is madecomplex by the fact that it is not known at this point whether nonload-bearingpartitions will be employed. Columns interior to any of the spaces areundesirable and therefore the minimum clear spans will be the estimated widthof each space. !n NAC Table 4.5, spaces are grouped by clear spans on this 
basis. 

4.3.4 Light Relationships 

Light relationships are based upon space requirements for naturaland artificial lighting. One of the design parameters is to minimize energyconsumption in all facilities; therefore, full advantage will be taken of naturallight. NAC Table 4.6 indicates the natural and artificial light requirements foreach space based upon maximizing the use of natural light. Natural light fromthe north is always preferable. Because windows on the west side also catchthe flow of breezes, west is the second choice for the direction of natural
light. East and south are least desirable. 

4.3.5 SounJ Relationships 

Sound relationships are based upon the amount of noise generatedwithin the spaces and the relative degree of quiet that should be maintained inspaces. In NAC Table 4.7, spaces are divided into three groups: quiet,semiquiet, and noisy. Spaces in the quiet group generate low sound levels andneed to be isolated from moderate to high sound levels. Those in the noisy
group generate high sound 
 levels. Spaces in the semiquiet group generatemoderate sound levels and need to be isolated from high sound levels. Becauseof other relationships, it is not always practical to group these in their respective sound areas. However, most of the advantages achieved through suchclustering can be obtained by the use of sound barrier partitions, doors, etc., toisolate a particular space. The recommended building concept will respectsound control zones to the extent practical and in further stages of design,sound control design features will compensate for any zoning shortcomings. 

Security and Privacy Relationships 

In NAC Table 4.P, spaces are grouped on the basis of security andprivacy requirements. Signs explaining restrictions, locked doors, and guardscan be employed; however, the need for such methods, which have a generallynegative impact on people can be reduced significantly through properarrangement of spaces. In other words, people can be discouraged from totalaccess to restricted or private areas by subtle means such as private,semiprivate, 
more 

and public zones: locating private ;paces away from primarycirculation routes and making the interface between public and private zones 
obvious. 
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NAC TABLE 4.5 
CLEAR SPAN GROUPS 

2 TO 5 METERS 
Director's reception 
Director's office 
Assistant director's office 
Visiting scientists' office 
Senior staff offices 
Graduate research assistants' carrels 
Mail 
Reproduction 
Office supplies
All dry laboratories
 
Weigh and measure
 
Diagnostics
 
Post mortem 
Plankton culture maintenance 
Feed preparation 
Feed storage
 
Ponds storage
 
Fertilizer storage
 
Facility engineer's office
 
Workshop storage
 
Janitor
 

5 TO 	8 METERS 
Extension agents office 
Extension agents interns' classroom 
Clerical staff offices 
Fish receiving and holding 
Fish processing 
Breeding 
Incubation 
Crew 
Vehicle and heavy equipment workshop 

8 TO 12 METERS 
Reception/display 
Library
Lecture hall 
Classroom
 
General wet laboratory
 
Algal inocula
 
Workshop
 
Garage
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NAC TABLE 4.6
 
LIGHT REQUIREMENTS
 

0.0 

.ANAE E -

-4 S~ -: 

EDCAIOA FA'a LITIEu 

o,m-2
 
eception/display 
 - - U
 

Library 
 - - -* 

Lecture haill
 
Classroom -.-. X---

Conference roam v
 -

OFFICESAll spaces except office supplies C 

Office suppliesX 

DRY LABORATORIES
 
All spaces except dry lab, - X)---- 

storage and solvent storage, U ,M
and darkroom
 

Dry lab storage
 
Solvent storage

FEDUCTAFACILITIESDarkroom X-
Fish receiving & holding
 
General wet laboratory 


- -X *-v 

Weigh and measure 
-X
 

Diagnostics 
-
X -

Post mortem -X- -- - -

Fish processing 
- 

- X----

Hatchery 
Breeding 
Incubation 

-X---- r Rheostat on area lighting
Live food production. .. 
Plankton culture maintenance - vX- X

Algal inocula 
- - -Maximize- natural light through 

FEED FACILITIESskylighting with south orientation.storge ad slven stoageFeed preparation X -

Feed storage X 
Ponds storage X 
Fertilizer storage X -

SHOPS
All spaces X 
CrewFacility engineer's officelb -- 

-
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NAC TABLE 4.7 
SOUND CONTROL GROUPS 

QUIET 
Library 
Directors' reception 
Director's office 
Assistant director's office 
Visiting scientists' offices 
Senior staff offices 
Extension agents' office 
Graduate research assistants' carrels 
Clerical staff office 

SEMINOISY 
Reception/display 
Lecture hall 
Classroom 
Conference room 
Extension agents interns' classroom 
Mail 
Reproduction 
All dry laboratories 
Breeding 
Incubation 
Plankton culture maintenance 
Algal inocula 
All feed facilities 
Facility engineer's office 
Crew 
Janitor 

NOISY 
Garage 
Workshop 
Workshop storage 
Vehicle and heavy equipment workshop 
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NAC TABLE 4.8
 
SECURITY AND PRIVACY GROUPS
 

PUBLIC SPACES. Generally open to all staff
and visitors during regular business hours with
control exercised by responsible staff as neces
sary. 

Reception/display 
Library 
Clerical staff office 
Lecture hall* 
Classroom * 
Conference room* 
Fish receiving and holding 

PRIVATE SPACES. Except for selected staff, 
access by invitation only for staff and visitors. 

Director's office 
Assistant director's office 
Visiting scientists' office 
All dry laboratories 
Plankton culture maintenance 

SEMIPRIVATE. Visitors should not enter without 
guide or authorization. 

All other spaces 

*Access may be limited when in use. 
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4.3.7 HVAC Relationships 

HVAC relationships are based upon requirements for heating,ventilation (both natural and mechanical), and air-conditioning. In NAC Table
4.9, spaces are listed in three groups: natural ventilation only, mechanical
ventilation supported by natural ventilation, and air-conditioning. 

As explained in NAC Section 4.1.4, Site, the value of natural ventilation as a means of reducing energy consumption and complex mechanicalequipment should be maximized. The design implications are especially strongfor spaces that will have natural ventilation only. These spaces preferably
should have both a north or west exposure and an east or south exposure. Ifthis type of space has only a north or west exposure or only an east or south exposure, then partitions separating it from the other exposure should allow 
for free air movement. 

Air-conditioned spaces, which have been kept to an absolute minimum, should be clustered together wherever feasible for maximum energy
efficiency. 

Spaces that would experience humidity build-up if only naturalventilation were provided will be mechanically ventilated. These are generallyspaces with large tanks of process water. Shops will also be mechanicallyventilated due to possible fumes and dust in the air. Natural ventilation shouldbe encouraged when possible in all spaces that are mechanically ventilated.
However, achieving the proper exposures for these spaces to optimize natural
ventilation must be considered of secondary importance. 

4.3.8 Outside Access Relationships 

Outside access relationships are based upon requirements forservice (truck) and pedestrian access. In NAC Table 4.10, spaces that requiretruck access are listed in two categories: those requiring an adjacent truck
dock and those requiring good access to a truck dock within a reasonabledistance. The garage, vehicle and heavy equipment workshops require direct
vehicle drive-in capability. 

The primary pedestrian access for staff and visitors will be throughreception/display. All visitors will use this entrance and all professional, staffwill arrive and depart each day through this entrance. A secondary pedestrian
entrance in the shor' cluster will be used by workers that are arriving anddeparting. Secondary pedestrian entrances for convenient ingress and egressfromi the building complex will be provided as the design takes shape. 

4.4 RECOMMENDED BUILDING CONCEPT 

4.4.1 Introduction 

In this section, a recommended building concept for RTP building(s)(NAC Figures 4.2 through 4.5) is presented in the form of conceptual floorplans. The recommended building concept was developed from pertinent parts 
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NAC TABLE 4.9 
HVAC GROUPS 

NATURAL VENTILATION ONLY
 
Reception/display
 
Classroom
 
Conference room
 
Graduate research assistants' carrels
 
Directors' reception
 
Senior staff
 
Visiting scientists' office
 
Extension agents' office 
Extension agents interns' classroom 
Clerical staff office 
Reproduction 
Mail 
Office supplies 
Fish receiving and holding
Weigh and measure 
Facility engineer's office 
Crew 
Workshop storage 
Janitor 
Garage 
Ponds storage 

AIR-CONDITIONED
 
Library
 
Lecture hall
 
Director's office 
Assistant director's office 
All dry laboratories 
Culture plankton maintenance 

MECHANICAL VENTILATION SUPPORTED BY
NATURAL VENTILATION 

General wet laboratory
 
Diagnostics
 
Post mortem
 
Fish processing
 
Breeding
 
Incubation
 
Algal inocula 
Workshop
Vehicle and heavy equipment workshop
Feed preparation 
Feed storage 
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NAC TABLE 4.10
 
OUTSIDE ACCESS GROUPS
 

TRUCK DOCK ADJACENT TO SPACE RE-
QUIRED 

Fish receiving and holding 
Diagnostics 
Fish processing 
Incubation 
Rotifer production 
Algal production 
Feed preparation 
Feed storage 
Ponds storage 
Animal waste silo 
Plant waste silo 
Fertilizer storage 

TRUCK DOCK NEAR TO SPACE REQUIRED 
Dry laboratory storage 
Solvent storage 
Weigh and measure 
General wet laboratory 
Post mortem 
Workshop 
Workshop storage 
Janitor 
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of NAC Chapter 3, Project Site, and the first three sections of this chapter(NAC Section 4.1, Design Parameters; NAC Section 4.2, Building Program; and
NAC Section 4.3, Relationsh.os). 

The process of developing a building concept from the relevantinformation is complex. The recommended concept is considered most responsive to all of the design determinants. In NAC Section 4.4.2, the recommended
building concept is explained and the advantages and disadvantages of the 
concept are discussed. 

4.4.2 Explanation of Concept 

The building concept is single-story throughout. Because there isno shortage of land to build on, the difficulties that arise with vertical
circulation will be avoided. 

In NAC Figure 4.2, Conceptual Floor Plan, spaces are groupedtogether as delineated by NAC Table 4.3, Functional Groups (i.e., all wetlaboratory spaces in one cluster, all educational facilities in one cluster, etc.).The only exceptions are 1) the separation of S-7 garage from the remainingshops' spaces and 2) the decision to locate F-5, Plan" Waste Silo, and F-6,Animal Waste Silo, in the animal husbandry area, separate from F-1 through F
4. 

All of the significant relationships between groups of spaces fromNAC Figure 4.3 (wet laboratories to dry laboratories, offices to dry laboratories, offices to educational facilities, and shops to wet laboratories) arerespected by locating these groups adjacent or very near to each other. 

Expansion capability as called for in NAC Section 4.1.3, Flexibilityand Expansion, is indicated in NAC Figure 4.3. NAC Figure 4.4 showspedestrian and truck access to the building complex and pedestrian circulation 
within the complex. 

The primary entrance for all visitors and staff (except trade'men,laborers, and drivers) is at the west end of the building complex. Through thisentrance lies E-1 reception/display where a full-time receptionist;'guard can screen and direct visitors. The lecture hall, library, classroom, and conferenceroom (E3, E2, E4, E5) are all entered from the reception/display space. Most
visitors attending a training session or conference would not be inclined to
venture out of this clustering of educational spaces; this is the public zone
the building. Staff and visitors reach all other spaces by exiting on 
of
 

the east
side of the reception/display space. 

An entrance fo,' tradesmen, drivers, laborers, etc., is provided onthe north side. This entrance opens onto a courtyard. Staff may stop at thecrew room (S2) near the entrance or go direct.ly by covered walkway to their
destination. 

Truck access is exclusively on the north side of the building complex. Three truck docks serve all spaces that require direct or fairly directaccess to a truck dock. Trucks back up to the truck docks from a serviceroadway running east to west t the north edge of the building complex site.Access into the garage (S7) and vehicle and heavy equipment workshop (S6) is 
similar. 
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Primary internal circulation to the building complex is a west-toeast, covered walkway that runs from reception/display to the hatchery andlive food production clusters. Each of the eight functional clusters are joined
to this "spine". 

Two east-to-west corridors, one to the north and one to the southof the primary covered walkway, provide secondary internal circulation. Thecorridor to the south of the spine runs the length of the office and drylaboratory clusters, connecting all spaces within these clusters. The corridorto the north runs through the wet laboratory, shop, and hatchery clusters,connecting all spaces within these clusters. This secondary pedestrian linkcontinues as a covered walkway past the feed facilities and along the southside of the garage. Short corridors and covered walkways connect the twocorridors to the primary covered walkway. 

NAC Figure 4.5 indicates how the recommended building conceptresponds to two important design parameters: maximizing the use of naturallight and natural ventilation. The 'ndication of the basic HVAC system foreach space (air-conditioned, naturally ventilated, or mechanically ventilated
with natural back-up) is from NAC Table 4.9, HVAC Groups. All spaces that are solely naturally ventilated have either a north or west exposure to catchthe breezes. Most spaces that are mechanically ventilated with natural back
up have either a north or west exposure as well. 

Nearly all spaces which should obtain at least 50 percent of theirfunctional light requirements from natural light (see NAC Table 4.6, LightRequirements) have a northern exposure. Most of the few spaces without anorthern exposure have a protected western exposure. Nearly all office spacesand dry laboratory spaces have a pleasant view into the courtyard whichseparates them from the primary internal circulation spine. From the offices,it is possible to look beyond this courtyard through the covered walkway to the 
ponds beyond. 

One result of accommodating the requirementU for natural lightand ventilation is an elongated office cluster and dry laboratory cluster. Thiselongation increases walking distances between, for example, the library anddry laboratories. A study of these distances will be made in the preliminarydesign phase and the building complex shortened if it is determined that the
distances are excessive. 
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NATIONAL AQUACULTURE CENTER
 
CHAPTER 5


NAC HOUSING COMPLEX
 

5.1 	 INTRODUCTION 

Because of the intimate relationship existing between a house andthe culture 	of its occupants, it is important that the design be carried out byindividuals 	informed and sensitive to the issues involved. 

5.2 	 BUILDING PROGRAM SUMMARY 

The purpose of NAC housing is twofold: initially to provide housingfor the technical assistance team and, subsequently, for the NAC-based staff(see NAC Section 1.9, Housing Profile). Currently the housing programcomprised 	of the following units: 
is 

1. 12 units of senior staff housing: 

a. Two 	Type A units 
b. Ten Type B units 

2. 10 units of junior staff housing 

Appendix A.2, NAC Building Program expands on the program and 
design criteria. 

In response to the proposed 	 NAC staffing requirements,expanded housing program 	 anis being proposed in SectionMHC 3.4, Recom
mended MHC Program Expansion. 

5.3 	 STATUS
 

On November 15, 
 1979, P.B. 	Sabbour presentedAgriculture (MOA) the proposed Program 
to the Ministry ofHousing Report. The proposedprogram was approved by MOA the same day. On December 2, 1979, membersof the design team submitted to MOA and the U.S. Agency for InternationalDevelopment (USAID) th:.3 Preliminary Design Scheme which was subsequentlyapproved by both parties subject to minor revisions. P.B. Sabbour presentedthe final preliminary design incorporating the revisions requested by MOA and


USAID.
 

The NAC 	 housing construction documents are being 	 completedsimultaneously with the concept design phase of the work. 

The current design configuration for the NAC junior housing includes two 	buildings, two and three stories high, respectively. The two-storybuilding will eventually have third story added.a 	 Foundations for each building will be 	designed to support an ultimate four-story load. Minor revisionswill include modification to support 	 a proposed roof-mounted, solar-heated
domestic hot water tank. 

In the forthcoming Schematic Design Phase, the housing design willbe refined and sited. 
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NATIONAL AQUACULTURE CENTER
 
CHAPTER 6
 

ENGINEERING SYSTEMS
 

6.1 RECOMMENDED MECHANICAL SYSTEMS 

The mechanical process systems are the backbone of the National
Aquaculture Center (NAC) facility. Their complexity reflects the need tomeet the broad demands of various research and production programs. Theconcept of conserving energy has been incorporated into all the mechanicalsystems and individual concepts have been developed for solving the major
engineering problems. However, it should be emphasized that these engineering concepts are not substitutes for the schematic design documents and that
actual systems may vary during design development. The preliminary concepts
presented here provide a basis for planning and a preliminary cost estimate. 

6.1.1 Process Water Supply System 

Only fresh water is needed to meet the requirements of theintended biological process at the NAC. The total water requirement for NAC
is estimated to be 52,000 /min. Process water will be obtained from twosources: (1) El Wadi El Quadim Canal, and (2) well water. Process watersupply for the NAC laboratory building and outbuilding pond system is shownschematically in NAC Figure 6. 1, Water Flow Diagram. 

6.1.1.1 EL WADI EL QUADIM CANAL 

Canal water will be the main water supply for the pond system. Asshown in NAC Figure 6.1, water drawn from the canal will be treated andaerated before use. The required treatment method will consist of sedi
mentation, slow sand filtration, and aeration as shown in NAC Figure 6.2.From existing information, it appears the treated canal water will meet waterquality requirements for the pond system as as for NACwell research/
training/production (RTP) building(s). 

The location of water intake in the canal and the method of transporting water to the NAC will be discussed in NAC Section 6.4, Recommended 
Civil Systems. 

6.1.1.2 WELL WATER 

Well water will serve as primary water supply for the RTPbuilding(s)' production area. As shown in NAC Figure 6.1, well water will be
pumped, aerated, and then transported to the production area. If the well
yields more than 2,100 1/min, the excess water can be used for domesticconsumption. The treated canal water will the NACbe used for laboratory
building if well yield is less than 2,100 1/min. This will be verified when the
well study report is available. 

6.1.2 Service Water Supply System 

The treated canal water will be used for service water supply as
shown in NAC Figure 6.2. Service water is intended primarily for cleaning the 
wet laboratories, production area, and facility support. 
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6.1.3 	 Fire Water Supply System
 

The treated canal water will be 
 pumped through boost pumps toprovide fire protection water as shown in NAC Figure 6.3. The boost Fumpsshould be 	 capable of increasing the pressure up to 45 psi (3.2 kg/cm ) foradequate fire protection. Te required flow of fire water will be determinedusing the 	recommendation established by the National Board of Fire Under
writers (U.S.A.). 

6.1.4 	 Domestic Water Supply
 

Potable water will be obtained either from the El Abbasa 
community water 	system or from the well water if available. The transportation ofpotable water from the existing water system will be through pipelines.Potable water will be distributed throughout the entire RTP building(s). 

6.1.5 	 Tempered Water Supply System
 

A need to control water temperature within the range of 180C 
to30 C has 	been established. About 100 	1/min of process water is needed to betempered 	for wet laboratory use. The water tempering system is presentedschematically in FigureNAC 6.4. Solar energy will serve as the primarysource for heating and an absorption refrigeration system will be the primarysource for cooling. However, other alternate systems should be included for
further study. 

6.1.6 	 Process and Service Wastewater Treatment System 

Process and service wastewater generated from the wet laboratoryand production area will be treated prior to discharge to El Wadi Drain. Thetreatment 	 system will include sedimentation and aeration as shown in NACFigure 6.5. The sedimentation pond is for the settling of solids which will behauled away for disposal. The aeration is to increase the dissolved oxygencontent of 	the wastewater before it is discharged to the El Wadi Drain. Theflow of both process and service wastewater is estimated to be 2,300 1/min. 

6.1.7 	 Domestic Wastewater Treatment System 

Domestic 	 wastewater is generated from: (1) 	sanitary and drylaboratory 	wastewater of RTP building(s), and (2) sanitary wastewater fromthe NAC housing and (3) storage silos. The flows 	from both the RTP building(s)and NAC 	 housing are estimated to be 11,400 1/day and 	 29,600 I/day,respectively. The total domestic wastewater of 41,000 I/day will be aerated,stored, and trucked away for disposal as shown in NAC Figure 6.6. However,septic tank and drainfield methods may be used if soil permeability issufficient 	enough. The final decision on the disposal of domestic wastewaterwill be made when the soil report becomes available. The decision will alsotake into account the consideration for minimizing the spread of Bilharzia 
disease. 
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6.1.8 	 Compred Air System
 

The compressed air system will consist of an 
air compressor andstorage tank in the mechanical space. Air will be 	piped to laboratories and
other areas 	in the building that require this utility. 

6.1.9 	 Vacuum System 

A central vacuum system will be provided for service to each
laboratory bench. 

6.2 	 RECOMMENDED HYAC SYSTEMS 

6.2.1 	 Heating System 

Heating systems at the NAC will occur 	only in those laboratoriesrequiring somewhat close environmental control. 	 For example, laboratorieswhere experiments require close, continuous water temperature control mayneed spave heating to prevent bhat loss from Lhe experimentation water to theambient air. Space heating will consist of electric baseboard heaters sized tocompensate for heat loss due to transmission and/or ventilation/ infiltration 
when outside temperatures are cool. 

6.2.2 	 Ventilating System 

6.2.2.1 	 MECHANICAL VENTILATION 

Areas of the NAC which do not require heating or cooling will havemechanical ventilation only. The mechanical ventilation will maintainhumidity control, remove toxic fumes, and/or control odor. Areas anticipated
to require 	mechanical ventilation are the following: 

NAC TABLE 6.1
 
MECHANICAL VENTILATION REQUIREMENTS
 

Area Air Changes/Hour 

Solvent Storage 4 normal 
60 emergencyDry Laboratory Storage 4 normal 
60 emergency

Fish Processing 8
Breeding 8
Incubation 6

Algal Inocula 6 (filtered)
Workshop

Vehicle and Heavy Equipment Workshop 

8
 
8

Feed Preparation 8
Feed Storage 8
Postmortem 12 
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Mechanical ventilation will be accomplished using electricallypowered fans of the following types: wall-mounted propeller fans, wallmounted centrifugal fans, centrifugal roof exhausters, and cabinet centrifugalfans. Some fans will be provided with two-speed or variable-speed control. 

6.2.2.2 NATURAL VENTILATION 

Other areas not requiring heating, cooling, or mechanical ventila
tion will have operable windows. 

6.2.3 AU-Conditioning Systems 

Air-coi itioning will be provided for selected comfort zones andthose areas where am ient temperature control is essential such as the drylaboratori:s, library, and culture maintenance room. NAC Table 6.2 lists thoseareas requiring air-conditioning and indicates the anticipated system
designations and capacities. 

Space cooling will be accomplished using electrically powered airconditioners such (1) packagedas through-the-wall units (2) roof-mounted,single-package units, and (3) split-type systems using air-handling unitsequipped with direct expansion cooling coils. In the interest of energyconservation and cost savings, independent systems will be provided so onlythose areas requiring cooling will be air-conditioned at any one time. 

Those areas using single-package, through-the-wall units will notrequire ductwork and control will be accomplished using wall-mountedthermostats. Air-conditioning systems serving several rooms will use ductworkfabricated from either fiberglass ductboard or insulated, galvanized sheetmetal. 
system. 

Ceiling diffuser terminal units will be mounted in the suspended ceilingAgain, temperature control will be accomplished using wall-mounted
thermostats. 

In those areas requiring humidity control, independent dehumidifiers of the dessicant or refrigeration type will be used where a need fordehumidification is required, and duct-mounted independent humidifiers of theatomizing type and/or electrically generated steam type will be utilized wherea need for humidification is required. Control of these dehumidifying and/orhumidifying devices will be controlled individually using duct-mounted or room
wall-mounted humidistats. 

Since some process water will require cooling, it is possible thatthe water-cooling devices can also be used for space cooling in the largersystem(s). More detailed analysis is required, however, determineto if thisalternative is economically advantageous. Further discussion regarding thewater-cooling system can be found in NAC Section 6.1.5, Tempered Water 
Supply System. 
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6.2.4 Refrigeration System 

Major refrigeration required will consist of a packaged walk-infreezer completely factory-assembled with condensing unit(s) and evaporator(s). This walk-in freezer unit will be located in the fish processing area. Allother required refrigeration in various laboratories will consist of residentialappliance-type, electrically operated, refrigerator/freezers. 

NAC TABLE 6.2
AREAS REQUIRING SPACE COOLING 

System 

Room or Area Designation No. T 	 Capacity 
Library AC-1 	 Single-package, 5 tonne 

roof-mounted 
with humidity 
control
 

Lecture hall 
 AC-2 Single-package, 5 tonne 
roof-mounted 

Visiting scientists' lab AC-3 	 Single-package, 5 tonne 
roof-mounted 

General nutrition lab AC-3 
Analytical nutrition lab AC-3 
General physiology lab AC-3 
Physiology histology lab AC-3 
Physiology biochemistry lab AC-3 
General limnology lab AC-3 
Chemistry limnology lab AC-3 
Microbiology pathology lab AC-3 

Plankton culture maintenance AC-4 Through-the-wall 1/2-tonneDarkroom AC-5 	 Through-the-wall 1/2-tonneDirector's office AC-6 	 Through-the-wall 1/2-tonneAssistant director's office AC-7 	 Through-the-wall 1/2-tonne 

6.2.5 Design/Code Standards 

Design/code standards bewill those standards established by theAmerican Society of Refrigeration and Air-Conditioning Engineers (ASHRAE)along with requirements of the U.S. Uniform Mechanical Code and the U.S.Uniform Building Code. These standards will be departed from when the coderequirement cannot be met because of local technological limitations or whenthese standards are not applicable. 
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The following is design criteria published by the U.S. Departments
of the Air Force, the Army, and the Navy and will be used for design and sizing
of equipment: 

Latitude : 30°North 
Longitude : 31 East 
Elevation : 112 meters (367 feet)
Heating degree days : 689 
Wind speed : 11 km/hr (6 knots)
Cooling degree days : 3,089
Winter design temperature (outside) : 8°C (46 0 F)
Summer design temperature (outside) 

36"C (970F) dry bulb 
210C (700 F) wet bul (me,%n coincident wet bulb)

Extreme wet bulb : 23 C (74 F) 

6.2.6 State of the Art 

At present, in Egypt very little air-conditioning is used and almost no heating. Most air-conditioning is accomplished with window-mounted,
single-package units, through-the-wall units, or single-package, roof-mounted 
units. Complex cooling and conditioning systems are not widely used in mostoffice buildings. Control of solar heat gain is usually accomplished with pas
sive systems such as wall and roof building methods and materials. 

6.3 RECOMMENDED ELECTRICAL SYSTEMS 

6.3.1 Lighting System 

Lighting in public spaces, support areas, laboratories, and production areas will be fluorescent fixtures. Supplementary incandescent fixtures
will be provided in the wet laboratories and for task area lighting or specialized use wherever required. Banks of corrosion-resistant industrial fluorescent
fixtures using special sun-spectrum tubes will be grouped around the fiberglass
algal culture tanks to provide a 5,000-lux surface intensity. In the event of a power failure, the emergency generator will maintain all essential lighting
circuits. 

In staff accommodations and any miscellaneous detached structures(pump houses, etc.), all lighting will be incandescent fixtur, s. Emergency and
exit lighting will be provided from the emergency generator or by means ofindividual battery-operated units, depending on the configuration of the power
system at each location. 

All outdoor lighting will be industrial-type sodium vapor or similardischarge fixtures. For convenience of maintenance and simplification of 
spare parts inventory, a minimum number of fixtures suitable for mounting on
poles or on the sides of buildings and walls should be selected for outdoor 
applications. 
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6.3.3 

6.3.2 Power System 

The basic power system throughout the installation will be an 11kV, 3-phase, 3-wire overhead distribution system. Construction will be poleand cross arm with bare copper conductors supported on pin-type insulators 
(see NAC Figure 6.7). 

The secondary utilization voltage Will be the national standard380/220-volt, star-connected, 3-phase, 4-wire system. Pole-mounted transformers will be provided at each building or group of buildings. Service fromthe distribution transformers to the various buildings and structures will be bymeans of overhead insulated copper conductors constructed below the primary*
wires or on a system of separate poles. 

Inside buildings, the electrical distribution will be conventional380/220-volt, 3-phase power panels and 220-volt, single-phase lighting panels.Two conductor building cables will be used for concealed work in finishedareas. Construction in production and other unfinished areas will begalvanized steel conduit holding individually insulated conductors.Convenience receptacles will be provided throughout the facilities, rated 10amperes at 220 volts. Ground fault protection will be provided for allreceptacles installed outdoors or in wet locations. 

Emergency power will be supplied by a diesel generator set sized tocarry all of the essential load at the facility. Generator sets will be of thehoused design, for outdoor operation, and shall be installed under light metalsun shades. Each unit will be provided with integral engine, governor,generator instruments and controls, engine cooling system, 
and 

starting batteryand battery charger, and fuel system. A fuel tank will be provided withsufficient capacity to allow emergency system operation for a period of 48
hours at rated load. 

the RTP building(s), telephones will be provided essentially 

Communications System 

6.3.3.1 TELEPHONE 

The NAC will be served by the national telephone system. Within 
on the basis of onefor each separate room or area. In addition, one telephone will be provided foreach management-level individual. Telephones will also be provided in eachpump house, guard or entry building, or other separate structure conta ning

equipment or personnel. 

6.3.3.2 INTERCOMMUNICATIONS 

An intercom system will be provided within each office betweenthe desk of each management-level individual and the secretaries' post. Inaddition, an annunciator-type signaling system will be provided between eachoffice and a central refreshment preparation area, actuated by a desk-top pushbutton and designed to signal which office is requesting service. Thesesignaling circuits and all other similar remote control, annunciation, graphicdisplay, and communications circuits (other than telephone) will operate at 24volts, AC or DC, as applicable for utilization of the system. 
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6.3.3.3 OTHER CONSIDERATIONS 

Outdoor communications between individuals or vehicles is notbelieved necessary at this time. Should it be required at a later date, it can beprovided by means of a system of personal and vehicular radios with a central
station located at the NAC. 

6.3.4 Hydraulic Monitor/Alarm System 

Monitoring of the facility's hydraulic system will be limited toindicating the temperature of the tempering water system at each requiredlocation in the laboratory and production areas, plus alarms indicating anymalfunction of the basic water supply or storage system. These alarms willnotify operating personnel of any high- or low-level water conditions in pumpstation wet well and water storage facilities or of any instance of pump or 
pump control failure. 

6.3.5 Fire Alarm System 

A proprietary-type fire detection and alarm system consisting ofheat sensors, zone-type control equipment and central station panels, andmanual alarm stations will be installed throughout all laboratory and officeareas (see NAC Figure 6.8). In the laboratory areas, the fire detection andalarm system will be interconnected in such a manner as to initiate theLaboratory Firefighting Gas System described under NAC Section 6.6, SpecialSystems., In other areas and rooms, the fire detection and, alarm system willsound audible alarm devices but initiation of sprinklers will be by other means.The fire alarm system should be extended to include outbuildings housingimportant equipment, such as pump houses, plus areas used for storing flammable or hazardous materials, whether areasthese utilize sprinkling or
extinguishing systems or not. 

6.3.6 Design/Code Standards 

The basic design of the site and building electrical systems will bedone in accordance with the U.S. National Electrical Code, (NEC) 1978Edition. This document is also identified as publication No. 70 of the National
Fire Protection Association. Only minor deviations 
will be n ¢essary in orderto accommodate standard Egyptian hardware, devices, and construction practices. Receptacles and lamp bases, for example, will be of the Egyptian pattern, but the 220-volt, single-phase branch circuits will be designed to NECstandards. Low-voltage circuits will conform to NEC Article 720. 

Overhead electrical distribution systems of either the 11-kV (orother) distribution voltage or the 380/220-volt secondary configuration will bedesigned in with theaccordance applicable requirements of the NEC withrespect to clearances between circuits, structures, etc., except whereoverruled by the standards and practices of the local power authority. 
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6.3.7 State of the Art 

Design sophistication envisaged for electrical facilities at thislocation will be at a level appropriate for a light industrial complex where
highly trained operating and maintenance personnel are not always plentiful.
The configuration of electrical distribution and communications systems should
reflect the practices of the local and national utilities. Complicated control
and instrumentation equipment should be avoided in favor of straightforward
systems allowing rapid repairs without dependence on a long parts-and-supply
pipeline. Construction materials should reflect the same philosophy and should
be selected to afford the widest possible interchangeability between systems
and structures. 

6.3.8 Other Considerations 

The site presents few inherent design problems, being essentially
free of adverse seismic or weather conditions other than relatively warm 
temperatures and considerable solar insolation for exposed equipment. Elec
trical equipment, such as motors, emergency generators, transformers, etc.,
located outdoors should be provided with sun shields. 

6.4 RECOMMENDED CIVIL SYSTEMS 

This section of the report is devoted principally to the description
of site grading and open-channel water distribution and drainage systems for
the outdoor pond areas. Grading will consider energy conservation, economy
of construction, and protection from flooding. Water system considerations
 
include:
 

o Peak transmission rates 
o Quality 
o Energy conservation 
o Operation and maintenance requirements 

Preliminary construction cost estimates for the systems described
in this section are summarized in NAC Chapter 7 and detailed further in 
Appendix A. 

It must be emphasized that the following descriptions are for
conceptual schemes which will either be refined or modified and possibly
changed during design development. The conceptual schemes, however, pro
vide a basis for planning and for the preliminary cost estimate. 

6.4.1 Site Grading 

Grading of the site will be such that the major portion of the water
discribution system and all of the drainage system will operate by gravity. The
proposed grading scheme partly illustrated in NAC Figure 6.9 would also result
in a more nearly balanced cut and fill requirement, thus minimizing
construction costs. The area where the housing complex and the RTP build
ing(s) are to be located will be elevated 0.25 m above the maximum expected
water level in the drainage system. 
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The generous dimensions of the drainage system combined with theslightly elevated siting of buildings will ensure the prevention of flooding. Thisconcept, however, is based on the assumption that the El Wadi main drain willbe cleaned out to at least the design conditions shown in the IrrigationEngineering Report and/or that additional pumping be provided at El Qassasimpump station. This topic is discussed further in NAC Section 6.4.6. 

The quantities of excavation and fill listed in Appendix A for theNAC site grading are based on 3:1 side slopes for all earthen ponds and watercarrying canals. These relatively flat slopes do increase excavation and fillrequirements, but should reduce maintenance needs and improve water qualityby preventing embankment failures during the normally saturated soil
conditions encountered. 

Care must be exercised during final grading of all pond and canalsystems in order to seal all areas which expose sand or other permeable soils.This can be accomplished through extra excavation and replacement with
suitable clay or silty soils. 

6.4.2 Paving 

The staff and visitor entrance road will be paved in asphalt as willthe staging area for vehicles on the operations side of the RTP building(s). Thenorth-south operations vehicle spine plus the north-south road on each side ofthe NAC will be paved with crushed stone. The secondary roads which connectthe ends of all ponds will consist of compacted earth. The crushed-stone baseand paving thicknesses will vary, based on the largest weight class vehicles
expected to travel on the surfaces. 

Footpaths atop the pond embankments will not be paved nor arethey expected to require soil stabilization measures such as gravel. Asphaltsidewalks will be providedonly from the staff housing complex to the RTP
building(s). 

6.4.3 Water Intake 

The water requirements for the outdoor ponds at the NAC site willbe supplied from the existing El Wadi El Quadim irrigation canal which flowsfrom west to east a few hundred meters to the north of the Pondsite.operating and filling water requirements have been estimated to reach amaximum of about 49,000 I/min during the months of February and July. Inaddition, about 5,000 I/min and 4,000 I/min will have to be supplied by thesystem to the government fish farms and a few MHC ponds, respectively. 

The inlet works are shown on NAC Figure 6.10 and include a sedimentation basin, pump station, sand filters, and an aeration basin. The amountof material which must be filtered can be greatly reduced by ten minutes ofdetention according to available data. The sedimentation basin dimensions will
provide such detention during peak demand conditions. It is also veryimportant that turbidity and competing aquatic organisms be eliminated fromall experimental pends, hatchery facilities, and nursery ponds as water conditions are extremely critical during early stages of development and to ensure 
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constancy of experimental conditions. Filtration to 10 to 20 microns shouldremove n'ost 	of the harmful material before it enters the water distribution
system. Additional filtration for the live food culture room and some labora
tory tanks will be required to 1 micron unless well water is used. 

Pumping will be required for all water in order to provide filtrationwhich cannot be accomplished using existing hydraulic gradient. A cascadeand splash-block aration basin will be constructed immediately downstream ofthe filtration units to ensure constant high dissolved oxygen levels in the watersupply. This is extremely important for all fish in the intensive ponds and forthe egg incubation tanks. It must be noted that the combined NAC and MHCpeak 	lemands on the El Wadi El Quadim irrigation canal would be about 2.49by m /sec. This maximum demand represents about g5 percent of themaximum discharge capacity of the canal which is 3.76 m /sec. In addition,Section 10.1 of the Irrigation Engineering Report indicates that t maximumedemand for existing irrigation requirements is bout 2.2 m /sec which
indicates a possible maximum deficit of about 0.93 m /sec. 

It is 	believed that pumped drawdown at the inlet works will compensate for this deficit in channel capacity by increasing the hydraulic gradient, thus making higher channel velocities possible. No modifications to theinlet 	from the Ismailia main carrier canal were therefore assumed in the costestimate. It should be emphasized that carrier canalsthe main should be
dredged to restore to original design capacity. 

The present irrigation rotations of 4 to 5 days 	of high flows followed by 6 to 10 days of low flows are not compatible with operation of theNAC and will require review of projected demands by the Ministry of Irrigation(MOI) before the full project described herein proceeds to schematic design. 

If the present risks for irrigation rotations on the El Wadi ElQuadim canal to allow for continuous water flow remain, the following
alternatives must be explored: 

o 	 Provide project water requirements directly from the main
Ismailia Canal to the site via a private intake and conduit. 

o 	 Provide project water requirements though modifications to 
the existing intake and canal without interfering with the
agricultural irrigation rotations. 

The above alternatives would also require the approval of the MOI and would 
increase the total project cost. 

6.4.4 Hydraulic Profile 

Site grading will enable water distribution by gravity downstreamof the aeration basin and gravity operation of the full drainage system. NACFigure 6.11 is a simplified representation of the hydraulic profile of the water
supply and drainage system for the outdoor ponds. It assumes a minimumwater surface elevation (WS el) of 7.5 m at the El Wadi El Quadim supply canaland a maximum WS el of 5.0 m at the El Wadi Drain. 
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Water from the supply canal will flow by gravity through the inletchannel, into the baffled sedimentation basins, and to the pump station sumppit. From there it will be pumped and piped to the top of the sand filters andflow by gravity the rest of the way. Two sedimentation basins and two sandfilters will be provided to aUow for periodic removal and cleaning of 3ettled 
and filtered material. 

6.4.5 Water Distribution Systcm 

Water will flow by gravity from the main distribuv ion canal alongthe eastern boundary of toe site to the four lateral canals feeding the numerous outdoor ponds as sho~dn in NAC Figure 6.12. Water flow rate into theponds will be controlled by manually operated sluice gates on the channel sideof the inlets to the ponds. The inlets will be suitably screened to prevent the escape of fish and will transmit water to the ponds by means of a buried pipeand differences in available head between the water distribution canals and theponds. A total of 6,200 m of water distribution canals with bottom widths of0.5 m will be constructed. The side slopes of all earthen ponds and canals will
be 3:1 and will have vegetative cover for soil stabilization. 

Inlets will be prcvided along the eastern bank of the main distribution canal to provide water to nine neighboring MHC ponds. Existing govern
ment fish farms will be supplied from the southernmoct portion of the maindistribution canal. Water depth in the distribution canals will range from
1.1 m to 1.2 m. 

6.4.6 Drainage System 

Discharge water from the outdoor ponds and ther drainage will beconveyed by gravity to El Wadi Drain Canal by a system of drainage ditches asshown on NAC Figure 6.12. A total of 5,700 of drainage ditches, ranging inm
bottom width from 0.5 m to 4.5 m, will be constructed within the site. Thissystem will then merge with the drainage network from the MHC before 
reaching El Wadi Drain. 

The peak gischarge from NAC has been estimated beto about
6 5,000 3 I/min (1.08 m /sec). When this is combined with the estimated
6.08 m /sec peak discharge from the MHC and government fish farms, itbecomes evidenl that the El Wadi Drain, whose original peak design capacity
was about 7 m /sec, will require extensive channel modifications and/orincreased pumping capacity at its discharge into El Mahsama main drain (El
Qassasim pump station). 

Available cross-sectional data of El Wadi Drain indicates that It ispresently in seriou, need of maintenance as it is badly silted and overgrown
with vegetation in the vicinity of the project. Reported occurrences of localized flooding at El Abbase confirm that the channel, in its existing condition,can only transmit a fraction of its original design discharge capacity. Additional drainage duty imposed by the proposed projects can only result in morefrequent and prolonged flooding unless a major rehabilitation project is first 
undertaken.
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6.4.7 

If rehabilitation of El Wadi Drain is not carried out by the respon
sible agency, then the following alternatives should be explored: 

extends about 5,800 

o Construct an earthen perimeter dike, as necessary, to protect
the site from outside flooding and provide a discharge pump
station to pump out all drainage flows when the water level in 
El Wadi Drain exceeds elevation 5.0 m. 

o Elevate the whole site approximately 0.5 m by importing an 

additional 400,000 m of soil. 

Ml Abbasa Way Road (AWR) 

MHC. 
This road will be the principal access road to both the NAC and the

It presently consists of an unpaved roadway about 6 m wide which 
m eastward from a bridge on Ismailia Canal, passes

through a village, and terminates along the southern boundary of the NAC site.
Portions of the road are unpassable or in bad condition at present. 

The road will be widened and paved to facilitate access to and from
the site. The improvements will consist of elevating the road above existing
grade about 0.4 m including base and surfacing, widening the traveled surface 
to 8 m, and providing 1 m-wide soft shoulders and drainage ditches on both
sides. In inhabited areas, the existing road grade will be maintained and
shoulder width and drainage will be limited to the conditions encountered. 
American- Public Works Association (APWA) standards will be adopted for this 
phase of the work. 

The existing bridge across Ismailia Canal has a load rating of
5 tonnes and reportedly will be replaced with a structure of higher load rating.
This will be crucial to the project as the expected weight class of vehicles
servicing the sites will be about 12 tonnes. Construction equipment weighing
upwards of 20 tonnes may be employed and will require a separate logistics
solution. 

6.4.8 Design/Code Standards 

The only portion of the recommended civil systems discussed in this
section that will incorporate design standards will be the road work. The
APWA standards will be adopted for this work for both on-site requirements
and El Abbasa Way access road. 

6.4.9 Other Considerations 

To guarantee that the water supply system for the outdoor ponds
will function properly an adequate and reliable electrical power source must be
provided. Continuous monitoring of pump performance and channel water
surface elevations both upstream and downstream of the pump station must
also be provided to prevent large fluctuations in water levels which could 
impair the effectiveness of the gravity feed system. 
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6.5 STRUCTURAL SYSTEM 

6.5.1 Loads 

For the design of all buildings of this project the dead loads, whicharise from the weight of the structure itself, will be computed using the designdimensions and unit weights of the building materials. Live loads, those loadswhich are transient in nature such as wind loads or loads imposed due to the use or occupancy of the structure, will be taken as the minimum allowable loadof the applicable building code (see NAC Section 6.5.5), unless the anticipateduse of the structure requires a large load bethat used. Various loading
configurations will be examined to ensure that the structure will be capable ofresisting the maximum probable stresses. Impact effects of all moving loadswill also be included in the design of affected structural members. 

6.5.2 Building Materials 

The building materials selected for construction will be chosen toreduce cost and to enhance appearance and durability. The proposed building
material for the majority of the structural members is cast-in-place (CIP)reinforced concrete. This has been selected rather than structural steel afterstudy and research of local conditions which indicate the lower cost, greateravailability, and contractor familiarity with CIP reinforced concrete. Concrete is also advantageous due to the reduced maintenance costs as comparedto structural steel. Wall closures will vary with the architectural finishdesired but will typically be of CIP concrete, red brick, or hollow concrete 
block. 

6.5.3 Foundations 

The final selection of foundation type and size depends on theresults of soil tests which are not yet completed. Visual, surface inspection ofthe site indicates that the following types of foundations will be most 
probable. 

Isoldted spread footings, constructed of CIP reinforced concrete are recommended for use beneath concentrated loads such as those due to
building columns or heavy equipment. 

Continuous footings, also constructed of CIP reinforced concreteare recommended for use beneath all load-bearing walls and can also be placed
beneath rows of building columns. 

These footing types are well suited to the construction techniques
and materials currently in local use. They can be adapted to a variety of soilconditions by simply varying their dimensions. Finally, they are compatible
with the anticipated building framing system. 

6.5.4 Building Framing System 

The building framing system serves to support the load at the point
of application and to transmit it to the foundation. The system chosen will 
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depend largely on the architectural features selected to meet functionalrequirements. Also, the system chosen will reflect the construction techniques
and materials available in Egypt which will enhance the quality and economy
of the structure due to the contractor's familiarity with these techniques and 
materials. 

The major portion of the building is anticipated to be a CIP reinforced concrete frame with masonry infill walls. This system is currently in use in Egypt and is readily adapted to a variety of floor plans. This does notpreclude the use of other structural systems which might be required underspecial conditions; such as for long spans or where a given structural system,
form, or configuration may economically solve several functional buildingrequirements at one time. Such .'equirements may include lighting, cooling,
spatial, acoustical, or other considerations. 

basis that the 1979 Edition of the Uniform Building Code (UBC) (published by 

6.5.5 Design Criteria 

Structural design criteria will include the following considerations: 

6.5.5.1 BUILDING CODE 

KCM was directed by USAID and presently is proceeding on the 

the International Conference of Building Officials) will be used as thestructural design code. Deviation from the UBC will be undertaken in thoseinstances where the construction techniques required to conform to the UBC 
are either unavailable or evidently inappropriate to the project. 

6.5.5.2 EFFICIENCY 

Functional efficiency is part of the structural concern; it includessuch factors as the arrangement of the floor plan to group-related activities inthe same area of tha building. Structurally this will affect the location of
building columns and walls, and the length of roof spans. 

6.5.5.3 CONSTRUCTION ECONOMY 

As noted previously, the use of materials and building techniquescommonly used in Egypt will play an important role in cost control. Additional
methods of reducing costs now under consideration include simplification andstandardization of structural details. By standardizing cross-sectional
dimensions, details, and building components, labor and material costs will be 
reduced.
 

6.5.5.4 EXPANSION 

At this time, it is anticipated that all future expansion will extendhorizontally. Structural members will not be designed to support loads due to
vertical expansion. 
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6.6 SPECIAL SYSTEMS 

6.6.1 Laboratory Firefighting Gas System 

The firefighting systems within the NAC laboratories shall be ahalogenated extinguishing agent gas system. This system will be fully auto
mated and will be triggered by the fire alarm system. 

The gas will be stored in pressurized cylinders adjacent to thelaboratory areas and distributed through independent piping systems. 
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NATIONAL AQUACULTURE CENTER
 
CHAPTER 7


ESTIMATED COST OF CONSTRUCTION-SUMMARY
 

7.1 BASIS OF COST ESTIMATE 

The conceptual construction cost estimate for the NationalAquaculture Center - El Abbasa (NAC) is based on the concept design criteriaresearched and developed for this project as described herein as well as thecurrently understood project site conditions and limitations. All material,labor, and equipment costs are based on the joint professional knowledge andrelated construction experience for similar projects by the design team for
both home and abroad. 

Wherever possible, construction costs are based on native construction materials and current Egyptian construction practices. Construction is tobe performed by loeal contractors. The cost of all American (U.S.A.) madematerial and equipment used in this cost estimate includes all expectedhandling and freight charges, F.O.B. Alexandria, Egypt, but does not includeany United States export duties which may be levied against such goods. 

All construction costs are shown in U.S. dollars as of February1980, escalated to the projected mid-point of project construction (see NAC 
Figure 7.1). 

7.2 SCOPE OF WORK 

The proposed project budget covers all work necessary to constructthe NAC including the research/training/production (RTP) building(s), the NAC
housing complex, feed storage, fish processing complex, the production ponds,
research ponds, Model Homestead Complex (MHC) training 
 farms,agriculture/aquaculture ponds, and all associated work including all sitemechanical, electrical, and civil work as discussed herein within the limits of
the proposed site boundaries. 

The budget for the NAC does not include any work associated withEl Abbasa Way Road (AWR) which crosses the southern boundary of the site.is important to note the project limits for the canal water portion of work are
It 

defined by the water intake and drain interface with the public canal. In nocase does the cost estimate reflect an expenditure for any work on the public
canal. 

NAC 7.1
 



7.3 

7.3.1 
7.3.2 

7.3.3 
7.3.4 

7.3.5 
7.3.6 

7.3.7 

7.3.8 

7.3.9 

7.3.10 

7.3.11 

7.3.12 

7.3.13 
7.3.14 

COST SUMMARY 

NAC Site Work 
NAC Research/Training/Production 

Building(s) 
NAC Housing Complex 
Cost Factors and Assumptions 
@ 10% 

Construction Cost-Subtotal 

Overhead and Profit
 

@ 20% of Line 7.3.5 

Mobilization
 

@ 5% of Line 7.3.5 

Remoteness 

@ 5%of Line 7.3.5 
Construction Cost-Total 

(February 1980) 
Contingencies 

@ 15% of Line 7.3.9 
NAC Project Subtotal 

(February 1980) 
Escalation to September 1981

@ 38% of Line 7.3.11 

NAC Project Total Projected Cost 
NAC Project Total Projected Cost 

Rounded 

US $ 	 3,0169000 

1,470,000 
641t000 

512,700

US $ 	 5,639,700 

1,127,940 

281,985 

2819985 

US $ 7,331,610 

19099,741 

US $ 8,431,351 

3,203p913 

US $ 11,635,264 

US $ 11,635,000 
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MODEL HOMESTEAD COMPLEX
 
CHAPTER 1
 

GENERAL PROJECT PROFILE
 

1.1 PURPOSE AND FUNCTION 

One factor limiting the development of aquaculture in Egypt is alack of technically qualified personnel and the infrastructure necessary toallow fish farmers to apply available technology. In order to help correct thesituation, the Ministry of Agriculture (MOA) has planned an aquaculturedevelopment project consisting of a homestead farm phase and a small farmexpansion phase which is not included in this scope of work and will bedesigned at a later date. The Model Homestead Complex (MHC) will consist ofapproximately 1,200 feddans that will complement the nearby NAC hatchery
at El Abbasa. 

The MHC will be comprised of 79 modules of about 16 feddanseach, will serve as a demonstration and training facility for efficient andhighly productive fish farming. The approximate size of these farm modulesand the area to be developed into homestead farms was specified by the USAIDmission. The homesteaders will be selected by MOA from recent agriculturegraduates of the region who will be given in-kind loans to develop fish pondsand other farm facilities. The farmers will assume control of their farms whenthey are about to be stocked. Each of the model homestead fish farms wil beallocated two 0.6-feddan fingerling ponds and four 3-feddan grow-out ponds.The remaining area will be used for housing, pond berms, ancillary activities
and access roadways. Open space will also be provided for possible futureintegration with poultry or duck husbandry systems. It is anticipated thatgroups of farms will share certain facilities and act in cooperntion to managethe ponds for greater design and operation efficiencies. 

Fry for the ponds will come from several sources: 1) carp fry willbe produced in the NAC hatchery and 2) mullet fry will be obtained from themullet collecting stations. Tilapia fry will be obtained principally from the 
NAC ponds. 

1.2 ADMINISTRATIVE PROFILE 

The MIIC will be administered by the governorate to the extentrequired to provide coordination of the individual and largely independent
homestead farmers. This will be necessary to assure staging of pond andharvesting operations to achieve maximum benefit from available facilities. 

1.3 EXPERIMENTAL/RESEARCH PROFILE 

Although no research program is planned, the MHC is itself anexperiment in the economic feasibility of small fish farms. In addition, it maybe that modules or groups of modules will operate in concert to test new
technology developed by the NAC. 
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1.4 EDUCATION PROFILE 

The technology utilized by the farmers of the MHC represent thestate of the forart aquaculture of this type. In addition to the trainingreceived at the NAC prior to operating a module at the MHC, farmers willremain in communication with the experimental and hatchery programs at theNAC. Thus, their own operations will reflect the current techniques practiced
at the NAC. 

1.5 EXTENSION SERVICES PROFILE 

The MHC will serve as a training center for agriculture graduatesassigned a model homestead. It will be an opportunity to apply the technologylearned in an academic setting and at the NAC to an actual production effortupon which their livelihood will depend. As the MHC farmers move to otherpositions, they will take with them a thorough background in modern fish farmtechniques, as well as an understanding of the potentials and problems of
aquaculture. 

1.6 PRODUCTION PROFILE 

The MHC is expected to produce 800 tonnes of mixed speciesannually or about 10 tonnes of fish per homestead module. The mix willconsist of tilapia (61 percent), mullet (31 percent), and carp (8 percent).Present plans call for the entire output of the project to be marketed in theSharqiya/Ismalia area. Because of a persistent shortage of fish in the localmarkets, no problem is anticipated in absorbing the level of productionenvisaged. Zagazig, a major urban center of over 250,000, is quite close to theMHC project site. Other large cities including Ismailia, Port Said, and Cairoprovide potential markets for any production overflow. The fish market to beconstructed at Zagazig will include cold storage facilities, thus increasing theperiod during which fish produced can be held before sale. 

The harvest will be spread over a six-month period, beginning inJune and peaking in late November and December. Fifty percent of the fishwill be harvested in the latter period. The long harvest period will facilitatemarketing as well as increase total production and will provide the farmer with
a steadier income flow than one-time harvesting. The farmer will harvest the
fish with the assistance of family and hired labor. Some farmers may chooseto contract the final harvest to local entrepreneurs who will also transport thefish to market. Such arrangements are possible in the project structure. 

The fish produced will reach the final consumer through fourchannels, of which the private sector marketing network will be theimportant. mostPrivate salesmen will collect the fish, prewashed, sorted, iced, andpacked during the harvesting process, and transport them to markets. Theoutput of the project can readily be handled by the present marketing network,which will be further strengthened by the Zagazig market and the availabilityof technical assistance from the NAC. Direct sales to the consumerprovide the second channel. Third, on-farm 
will 

consumption including in-kindpayments to laborers will absorb a small but significant portion of the outputand will be a primary channel by which fish reach the rural poor. Such saleswill include primarily smaller tilapia (less than which low40 g), have 
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marketability through other channels. The private sector will be thepredominant marketing mechanism and it is not anticipated that distributionthrough public channels will exceed 25 percent of the total harvest. 

1.7 SUPPORT PROFILE 

Homestead farmers will be responsible for routine maintenance andrepairs of module farm equipment and ponds. Facilities used in common willhave to be operated and maintained under a cooperative agreement yet to bedetermined. This will include village housing, a fish processing facility forcleaning and icing fish their wayon to market, as well as some netting andfarm vehicles. Certain maintenance functions may be the responsibility of a 
designated office of the MOA. 

1.8 FEED PROFILE 

The fish ponds at the MHC will require nutrient inputs to producefish as planned. Nutrient input may be in the form of cereal waste or animalwaste fertilizers which stimulate natural biogrowth in the ponds which, in turn,
will be consumed by the fish, or it may be in the form of a direct food ration 
for the fish. This approach is the most costly. 

1.9 HOUSING PROFILE 

Housing for the MHC fish farmers and their families will be 
provided in a village at one side of the pond complex. 

1.10 STAFFING PROFILE 

The MHC will be staffed by the homestead fish farmers themselves
through training. Additional temporary labor may be hired during periods ofpeak activity such as harvesting and fish processing. A full-time manager willoperate the fish processing facility. Sufficient cooperation among the farmersand the necessity of staging farm operations to use common facilities should 
provide adequate labor. 

1.11 EL ABBASA WAY ROAD (AWR) PROFILE 

The ponds and village of the MHC will be in close proximity to theAWR. All intersite traffic and much of the intrasite movement of fish,equipment, and supplies will utilize the AWR. Future expansion of the MHC isexpected to parallel the AWR so as to make use of this main route. The AWRwill be upgraded from the Ismailia Canal to the MHC village. 
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MODEL HOMESTEAD COMPLEX 
CHAPTER 2

BIOLOGICAL PROCESS DESIGN FOR ONE 
FARM MODULE 

FINGERLING PRODUCTION PROGRAM 

The fingerling production program is designed to provide sufficientnumbers of fingerlings to stock the grow-out ponds of every unit at the Model
Homestead Complex (MHC). 

2.1.1 Carp Production Goals 

Carp fry (2 to 5 g) will be obtained from the National AquacultureCenter (NAC) nursery ponds for stocking the carp fingerling ponds. The frywill remain in the fingerling pond for 60 days until they reach individualweights of 40 g. Fry will be stocked at 36,000 per 0.6-feddan fingerling pond 

(MCS) and will consist of two species: MIL capito and Mugil cephalus. 

yielding at least 14,400 40-g 
feddans of grow-out ponds. 

fingerlings for use in stocking each unit's 12 

2.1.2 Mullet Production Goals 

Mullet fry will be obtained from the mullet collecting stations 
Thefry will be grown to fingerling size in two cycles each year. Fry will bestocked at 42,000 fry per 0.6-feddan fingerling pond, yielding at least 20,400

fingerlings (40 g) each cycle. 

2.1.3 Tilapia 

Tilapia (Tilapia nilotica) will not require the use of fingerling
ponds. Tilapia of 20 g to 40 g will be culled on a regular basis directly fromthe NAC tilapia spawning ponds and stocked in the MHC grow-out ponds.Some will also enter the ponds during pond filling because a certain amount of
tilapia occur naturally in the water supply. 

2.2 FINGERLING POND REQUIREMENTS 

2.2.1 Carp Pond Requirements 

Carp fingerling ponds will be 0.6-feddan rectangular ponds (200 mby 13.75 m by 1.5 m). Fingerling ponds will require 66 liters of water per
minute and will have a catch basin. No other environmental controls will beneeded. Fingerling ponds should be supplied with sufficient water to fill within 
12 hours (3.8 m /min). 

2.2.2 Mullet Pond Requirements 

Mullet fingerling ponds will be 0.6-feddan rectangular ponds (200 mby 13.75 m by 1.5 m). Each fingerling pond will require 66 litfrs of water perminute for normal operations and a peak filling rate of 3.8 m per minute. Noenvironmental control will be needed. Fingerling ponds will have a catch basin
and will be able to fill and drain independently. 
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2.2.3 Tilapia Pond Requirements 

Tilapia fry culled from the NAC tilapia spawning ponds will notrequire the use of fingerling ponds but will be stocked directly into grow-out
ponds. 

2.3 FINGERLING POND TECHNIQUES 

The procedures to be used in raising fish fry to fingerling size arediscussed by species. 

2.3.1 Carp Fingerling Techniques 

Carp fingerling ponds will be prepared for stocking in stages over aperiod of weeks. monthfour One before stocking, water-soaked chickenmanure will be spread over the dry pond bottom at 300 kg per 0.6-feddan pond.The water level will be raised in weekly increments to a depth of 50 cm. Atstocking, 12 kg of superphosphate (15 percent) and 30 kg of manure will beapplied per 0.6-feddan pond. The pond will then be slowly filled to capacityover a two-week period after which water replacement is to be about 66 liters 
per minute. 

Pond productivity will be maintained at a high level through biweekly applications of 12 kg of superphosphate and 29 kg of manure per fingerling pond. If the natural biogrowth becomes inadequate, supplemental feedingwith a 3:1 mixture of cottonseed cake and rice bran may be done at about
15 kg per day per fingerling pond. 

When carp fingerlings reach approximately 40 g they may be harvested for distribution to grow-out ponds. The water level in the fingerlingpond is slowly lowered forcing the fingerlings toward the drain and into thecatch basin where they can be netted. Care should be taken in handling thefingerlings, but the final crowding into the catch basin and netting from thepond should be done as quickly as possible to avoid stressing the fish. The pondshould then be thoroughly sun-dried before restocking for the next cycle. 

2.3.2 Mullet Fingerling Techniques 

M. capito and M. cephalus will be treated identically but becausethey have different spawning seasons they will be stocked in fingerling ponds
at different times of the year. 

Mullet fingerling ponds will be prepared for stocking in stages overa period of four weeks. One month before stocking, water-soaked chickenmanure will be spread over the dry pond bottom at 300 kg per 0.6-feddan pond.The water level will be raised in weekly increments to a depth of 50 cm attime of stocking. At stocking, 12 kg of superphosphate (15 percent) and 30 kgof manure will be applied per 0.6-feddan pond. The pond will then be slowlyfilled to capacity over a two-week period after which water replacement is to
be about 66 liters per minute. 
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Pond productivity will be maintained at a high level through bi
weekly applications of 12 kg of superphosphate and 29 kg of manure per finger
ling pond. 	 If the natural biogrowth becomes limiting, supplemental feedingwith a 3:1 	 mixture of cottonseed cake and rice be donebran may at about
15 kg per day per fingerling pond. 

When mullet fingerlings reach approximately 40 g, they will beharvested 	for distribution to grow-out ponds. The water level in the fingerling
pond will be slowly lowered, forcing the fingerlings toward the drain and into
the catch 	basin where they will be netted. Care should be taken in handlingthe fingerlings, but the final crowding into the catch basin and netting from
the pond should be done as quickly as possible to avoid stressing the fish. The
pond should then be thoroughly sun-dried before restocking for the next cycle. 

2.3.3 	 Tilapia Fingerling Techniques 

Tilapia fingerlings will be taken from the tilapia spawning ponds
and stocked directly into the grow-out ponds without use of fingerling ponds. 

2.4 	 GROW-OUT PRODUCTION PROGRAM 

The grow-out production program is designed to produce at least1,000 kg of mixed fish annually from each feddan of grow-out pond area. The
approximate species composition of this yield will be tilapia (70 percent),
mullet (20 percent), and carp (10 percent). According to this program, eachmodel homestead fish farmer is expected to produce 10 to 12 tonnes of fish 
each year. 

2.4.1 	 Carp Production Goals 

Carp fingerlings (40 g) will be stocked in grow-out ponds at 1,200
fingerlings 	per feddan. At harvest 	time in early December, at least 500 carp
(200 g) will 	be harvested per feddan of grow-out pond. 

2.4.2 	 Mullet Production Goals 

Mullet fingerlings (40 g) will be stocked in grow-out ponds at 1,700fingerlings per feddan. At harvest in early December for M. capito and late
June for M. cephalus, at least 1,000 mullet (200 g) will be hrved annually 
per feddan of grow-out pond. 

2.4.3 	 Tilapia Production Goals 

Tilapia fingerlings (20 g to 40 g) will be stocked in grow-out pondsat 10,000 fingerlings per feddan. At harvest in early December, at least 7,000
tilapia (100 g to 250 g) will be harvested annually per feddan of grow-out pond. 

2.5 	 GROW-OUT POND REQUIREMENTS 

2.5.1 	 Carp Pond Requirements 

Grow-out ponds used for carp culture at the MHC will consist offour 3-feddan ponds (200 m by 63 m by 1.5 m). Each 3-feddan pond will refquire330 liters 	 of water per minute during normal operations and 13.1 m per 
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2.6 

minute for 	filling the pond within a 24-hour period. The ponds will be able tofill and drain independently. No other environmental controls will be needed.The pond bottom will slope toward the drain. 

2.5." 	 Mullet Pond Requirements 

Grow-out 	ponds used for mullet 	culture at the MHC will be thesame used for the above described carp culture and will have the same require
ments. 

2.5.3 	 Tilapia Pond Requirements
 

Grow-out ponds used 

same 	

for tilapia culture at the MHC will be theused for the above described carp and mullet culture and will have the 
same requirements. 

GROW-OUT POND TECHNIQUES 

The procedures used to raise fingerling fish to harvestable size inthe MHC grow-out ponds are discussed by species. 

2.6.1 	 Carp Production Techniques 

Grow-out ponds will be prepared for stocking with carp fingerlingsby applying fertilizers to the dry pond bottom and then slowly filling the pond.For the polyculture planned at the MHC, 8.75 kg of 	air-dried chicken manureand 150 kg superphosphate (15 percent) per feddan will be applied initially.
 

After 
 stocking, ponds will be fertilizedsuperphosphate 	 with 10 Kg to 20 kg ofat one- to two-week intervals. In between superphosphateapplications, air-dried chicken manure will be applied at 15 kg
feddan. Fertilizers will be broadcast over the water. 
to 30 kg per


Plankton turbiditychecks, with a secchi disc, will be made regularly to determine frequency andamount of fertilization required.
 

Low-quality feed, such as 
rice bran 	 or wheat bran, will be fed tothe fish if 	natural food production cannot be maintained through fertilizationalone. Fish will be fed at about three percent of their estimated body weight
every other day. 

In early December, when the carp have attained a marketableweight of 	about 200 g, the polyculture grow-out ponds v loweredbeharvesting. When the level nears the pond bottom, 	
for 

the rate of 	draining shouldbe reduced to keep from stranding fish on higher portions of the pond bottom.As the water level decreases, the fish will be forced into 	the drain channelswhere they will be easily harvested using seines and dip nets. 

Harvested fish may be taken by truck to the MHCfacility located at the NAC. 	 fish processing
Here they 	will be washed with hoses to removemud and pond debris and then sorted on the sorting 	tables. Sorted lots of fishwill be iced using ice made at the ice plant at a rate of 500 g of ice perkilogram of fish. 
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After packing, the harvested fish may be trucked to the Zagazig orother fish markets or sold onsite to private entrepreneurs. Close coordination
and cooperation will be required of all the MHC units in the use of the fishprocessing area facilities, to avoid overloading and to ensure a steady supply of
fish to the market. 

Grow-out fish ponds should be completely drained and sun-driedafter harvesting is completed before fish are stocked for the next productioncycle. Pond drying will help to prevent the establishment of disease organisms
in the pond which might infect the next production cycle. If necessary, lime may be applied between pond cycles to control pathogenic organisms. 

2.6.2 Mullet Production Techniques 

Pond techniques used for polyculture of both species of mullet, M.capito and M. cephidus, will be the same as described for carp in MHC section"
2.6.1. However, due to different spawning times, ponds will be stocked
M. capito in August while M. cephalus will be stocked 

with 
in March. In bothinstances, the mullet will "Se stocked at 1,200 per feddan and require

approximately four months to reach a harvestable size of about 200 g. 

Pond preparation and pond management during the production cycle
will be the same as described for carp. Harvesting will occur in earlyDecember for M. capito and in late June for M. cephalus. Processing and
marketing operations will be the same. 

2.6.3 Tilapia Production Techniques 

Tilapia fingerlings will be harvested from spawning ponds at theNAC for stocking in MHC grow-out ponds at 10,000 per feddan. All pondproduction techniques described for carp and mullet production will be applicable to tilapia culture. Tilapia will be ha,'vested with the other fish in earlyDecember at a weight of 100 g to 250 g. Harvesting, processing, and market
ing functions are also the same.
 

2.7 PROGRAM OPERATION AND SCHEDULING 

Scheduled pond operations are illustrated in MHC Table 2.1. MHCTable 2.2 provides a summary of MHC ponds and facilities as well as the
capabilities and requirements of these areas. 

2.8 ENVIRONMENTAL REQUIREMENTS 

2.8.1 Water Quality 

Pond water supplies will not be treated except to screen out fishand debris using a 2-mm mesh. Initial nutrient load, pH values, and 
temperature will reflect values found in the supply canal. 

Water used to clean harvested fish and nets at the fish processingarea will be well water. Only well water will be used to make ice at the ice 
plant. 
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MHC TABLE 2.1
POND OPERATING SCHEDULE 

SPEEJAN FEB MAR APR -MAY JUN JUL AUG SEP OCT NOV DEC 
CARP 

(C. carpio) 
spawn (NAC) 

fill(NAC) fry (2g) 

fill0MHC) 

m o - -

fin erlin 

(40g) 

MULLET
(M.capital Coll.ctmi 

"(MCS' 
- - -

(0.15g) , 

fill(MHC) harvest 

(200g) 

fill (MHC) 
fingerling 

(409) 

MULLET 

(M. cephalus) 

fill (MHC) 

(mCa) (0 

-

15 1 

__m____ 

havst 

(2oo) 

fill (MHC) 
fir rlin 

TILAPIA 

fill (MHCf 

fill MC 

harvest 

1200g) 

harvst 

__________I________ _________ ________ _________ __________________ 

(1oo-25og7 



Space/Facility 

Fingerling pond 
(per unit) 

Grow-out pond 
(per 	unit) 

Fish processing facility 
(common) 

Ancillary pond spaces 
(per unit) 

Suggestel
Area (M ) 

252 

12,600 

100 

600 
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FACILITIES REQUIREMENTS
 

Capacity 

(2) 0.6-feddan pond (200 x 11.75 
x 1.5m), stock 30-50 fish/m, pro-
duces 34,000 fingerlings (40g)/feddan, 
24-hour fill time 

(4) 3-feddan ponds (200 x 63 x 
1.5 	m), stock: 

carp - 1,200/feddan 
(grows to 200 g)

mullet - 1,700/feddan 
(grows to 200 g)

tilapia - 10,000/feddan 
(grows to 250 g)

produces 12 tonnes fish/yr/unit,24-hr fill time 

Process 36 tonnes harvested fish/day,
18 tonnes ice production/day, (maxi-
mum processing rate is fish from 
3 units/day) 

Enclosed structure of 54 m2 for 
storage. Platforms over ponds for 
unspecified number of animals 

Requirements 

110 	1/min/feddan screened water 
for normal operation, bottom sloped
(0.5%) to drain, road access along one 
side, complete and independent 
draining 

110 	1/min/feddan screened water 
for normal operation, bottom sloped 
(0.5%) to drain via drain channels 
(1.5 m wide x 0.5 m deep)
road access to one side, complete and 
independent draining 

Ice plant (18-tonne), fish sorting and 
brailling tables, fish trays, scales, truck 
loading dock 

Net racks, equipment shed, manure 
bin, husbandry facilities, if 
incorporated 



2.8.2 	 Water Temperature
 

No attempt 
 will be made to control water temperatures at theMHC except for provision of shading to cool fingerling and fry transport containers and 	harvested fish on the way to market. 

2.8.3 	 Water Exchange 

Ponds will be supplied with peak water exchange at a rate of 110liters per minute per feddan. During normal operations, each module at MHCwill require 	1,452 liters per minute to operate its ponds. 

2.9 	 EXPANSION REQUIREMENTS 

The MHC may eventually expand significantly at cther sites. Onlylimited expansion is planned at the El Abbasa site. This expansion will mostlyoccur in areas designated for this purpose. Housing additions will remain inthe MHC village.
 

As additions are made to 
 the MHC, expansion of the ice plantcapacity and fish processing site will be necessary. Ice will be needed at therate of 500 g ice per kilogram of harvested fish per day. Water supplies willalso increase correspondingly as more ponds are added to the complex. 

2.10 	 TRANSPORTATION 

2.10.1 	 Intrasite 

Each module of the MHC is expected to produce 12 tonnes of fishannually. 	 This harvest will have to be transferred by truck to the MHC fishprocessing 	area. At least two trucks of approximately 2-tonne capacity will berequired for 	this purpose. Roads capable of supporting these trucks must haveaccess to each grow-out pond and to each fingerling pond. These routes shouldconnect the ponds to the El Abbasa Way Road for transport to the MHCvillage, MHC fish processing area, and to the NAC. 

2.10.2 	 Intersite 

The MHC should be connected to the NAC 	and beyond El Abbasa tothe fish markets and supply locations. These routes should be good qualitysurface roads capable of supporting the heavy trucks described in MHC 2.10.1. 

2.11 	 FISH PROCESSING REQUIREMENTS 

Fish harvested from the MHC ponds will be taken by the farmer tothe MHC fish processing facility at the NAC. The farmer has the option ofutilizing the sorting and weighing facilities at this site, or he may 	simplyobtain his 	required ice, or he may choose to bypass the fish processing facility
altogether. 

The fish processing facility will be sized, however, to accommodatethe fish harvested from up to 12 grow-out ponds, or 36 tonnes of fish per day.This larvest may be represented by the harvest from as many as 	12 different 
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farmers or as few as three farmers. Therefore, the fish pr6 cessing facilitymust be able to accommodate up to 12 different lots of fish per day forwashing, sorting, and weighing purposes at an estimated three tonnes of fishper lot. Each lot must be kept separate from the others until after the sortingand weighing process is completed. 

The basic fish processing operation is expected to require the useof hoses to wash down incoming baskets of fish. The fish will then be placedon a wet-type sorting table where the four fish species can be sorted into sizegroups. As many as eight different resulting lots of fish will then be weighed,iced, and packed for transshipment to market. Total ice requirements for this
operation is estimated to be 18 tonnes of cube ice per day. 
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3.1 

3.2 

MODEL HOMESTEAD COMPLEX
 
CHAPTER 3
 

PROJECT SITE
 

EXISTING ENVIRONMENTAL CONDITIONS 

The Model Homestead Complex (MHC) site is located adjacent to
the site of the National Aquaculture Center (NAC) whose location
described in 

was
the previous section. A discussion of the possible negative and 

refer to NAC Section 3.2.1 

positive 
Section 3.1. 

environmental impacts of the project can be found in NAC 

GENERAL DESIGN CRITERIA 

3.2.1 Site Character 

The MHC site lies within close proximity of the NAC, therefore 
for a site character description. (See MHC Figure

3.1 for a site analysis.) 

3.2.2 Future Expansion 

The 79 farms programmed for the MHC fully utilize the available
land at El Abbasa. It is unlikely that future expansion will occur unless other 
land is made available. 

For limited expansion, the main water supply canal is designed to 
allow for widening the existing complex, and the existing road is oversized. 

3.2.3 Flexibility 

The flexibility of the farm modules is limited by the desire to
maximize production of the available land. Because all available land will beused in the initial construction, no expansion space is allowed. The grow-out
ponds and fingerling production ponds are adaptable to many changes and canbe subdivided lineally. The modules are also designed with space for future
animal husbandry sheds if the farmers wish to integrate poultry production
with their farms. 

3.2.4 Circulation 

A great majority of the vehicle circulation at the MHC will consist
of operations vehicles. Visitor vehicles will stay on the main access road, ElAbbasa Way Road (AWR) when approaching the MHC village. A good deal of
pedestrian and animal (donkeys, horses) circulation will occur at the MHC and 
will use the vehicle circulation system. 

Vehicle access will be provided to every farm module; to the ends
of all ponds within the module; and to the support area of each farm module to
allow for delivery of feed, fertilizer, and operations equipment. 

Walkways between all ponds will be minimuma of 2 m wide. The
roads within each module will be a minimum 5 m wide. The access roads whichconnect all farm modules will be a minimum of 8 m. The main circulation 
spine, running adjacent to the main supply canal, which connects the farm 
modules to the village and the NAC, will be a minimum of 12 m wide. 
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3.2.5 Existing Conditions 

The existing conditions which are listed previously become criteriafor development of the site and must be considered as parameters. 

One specific existing condition which influences the design is thefact that the site is quite low and poorly drained. Therefore it is often floodedby irrigation water. Design of the drainage system will allow for removal ofwater at a sufficient rate to keep the site dry. 

3.2.6 Design/Code Standards 

See NAC Section 3.2.6 for design and code standards. 

3.2.7 State of the Art 

See NAC Section 3.2.7 for the state of the art. 

3.3 SITE DEVELOPMENT PROGRAM AND GUIDELINES 

3.3.1 Introduction to Components 

When creating a master plan for the MHC it is necessary toconsider the functional relationship of all components that make up the projectand then to relate them to the existing environment of the site in orderachieve the most beneficial and functional use of the Fite. 
to 

The project is made up of several components which are discussedin MHC Chapter 2. The major components which make up the areMHC
categorized as follows: 

o Grow-out ponds 
o Fingerling production ponds 
o Catch ponds 
o Ancillary support facility 
o Central feed storage area 
o Fish processing area 
o Housing 
o Community center 
o Mosque 
o Shops 
o Circulation system 
o Water supply system 

The relationships of each component to otherthe units will bediscussed in this section. MHC Table and MHC3.1 Figure 3.2 show the
relationships of all the components. 

3.3.2 MHC Module Component 

Each MHC module or fish farm is made up of fish ponds, a support 
area, and the circulation system. (See MHC Figure 3.3.) 
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3.3.2.1 PONDS 

An individual farm module includes(66 m four large grow-out pondsby 203 m) and two fingerling production pondsfunction of these 
(15 m by 203 M). Theponds is described in Chapter 2, Biological Process Design.The two types of ponds relate directly to each other and to the facility used tostore manure, fertilizer, feed, and equipment which are necessary to managethe farm operations. The ponds also relate less directly to the NAC productioncomponent which supplies the fish fry and to the fish processing unit which isused to prepare the harvested product for market. 

The four grow-out ponds are located adjacent to each other, two oneach side of the supply canals. The fingerling production ponds are located toone side of the grow-out ponds, one on each side of the supply canal. 

In addition to these six ponds, catch ponds areharvesting fish. Catch ponds required forare simply areas at the outlet end of each growout pond that are used to harvest the adult fish. These areas will be pavedwith concrete to allow for easy harvesting. 

3.3.2.2 SUPPORT AREA 

The support area of each farm module consists of a shed to storemanure, fertilizer, feed, equipment, and nets. The storage shed will be sizedto store a two month's supply of manure, fertilizer and feed. A central storagestructure will be provided to store the supplies necessary for startupoperations and for long-term storage made necessary by supply problems.fish nets may be jointly owned and eventually 
The 

transferred to the fish
processing area for storage. 

The support area relates directly to the grow-out and fingerlingproduction ponds. Circulation is also important as trucks mustaccess to the shed have easyto deliver supplies. A less direct relationship existsbetween the support area, the central store area, and the fish processing area. 

3.3.2.3 ACCESS/CIRCULATION 

AWR will be extended to the center of the MHC village. Access tothe MHC modules will be provided by main roads running around the perimeterof the site and east-west along the drain canals between the modules. Alongthe north-south access, footpaths will separate the modules and main roads

will be located at several points.
 

3.3.3 MHC Housing Village Component 

3.3.3.1 PLANNED 

The USAID working paper allows for construction of a housing unitfor each farm module together with the utilities necessary to supportunit. These housing units relate to the 
each

farm module; however, because ofcultural considerations they relate more directly to each other. Customarilythe Egyptian farmers live in village groupings rather than in separate detachedhouses located on farm.each Therefore housing will be clustered to form a
village. 
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3.3.3.2 	 EXPANDED 

In addition to the housing units, the village will include acommunity 	center, a mosque, and shops. These units relate directly to the
housing units and will form the core of the village. 

3.3.4 	 MHC Fish Processing Component
 

As fish are harvested 
at the MHC they will be taken to a centralfish processing area to be cleaned, sorted, graded, iced, and prepared fordelivery to 	market. Because a similar facility is also required to handle fishharvested 	at the adjacent NAC, it is logical 	for the two facilities to share onefish processing area. This unit relates directly to the grow-out ponds and theproduction 	ponds at the NAC. In addition 	there is a direct relationship to thecirculation 	system as the fish 	 must be transported from each module to theprocessing 	area and then to the market at Zagazig or other markets in Egypt. 

3.3.4.1 	 ICE FACILITY
 

Within the fish processing area, an ice facility 
 will include icemaking equipment and area to pack and ice fish into shipping boxes. This unitrelates directly to the sorting/grading area of the building. 

3.3.4.2 	 SORTING/GRADING AREA 

Fish entering the processing area from the farms will go into anarea to be cleaned, sorted as to species, and graded for size and quality priorto being iced for shipment. This unit relates directly to the loading dock 
access and the ice facility. 

3.3.4.3 	 OTHER CONSIDERATIONS
 

The fish processing 
area is supplied by trucks both in receiving andshipping, therefore it is necessary to provide loading docks for these vehicles.
In addition to the processing aspect of the unit there will also be 
an area to
hang and store nets which will be shared by the NAC and the MHC modules.
 

3.3.5 	 Circulation Component 

The circulation component can be divided 	into access, circulation,
and parking. 

3.3.5.1 	 ACCESS 

Access to the model homestead complex will be on AWR. Theaccess road will pass the NAC and the duck hunting lodge before entering theMHC. AWR will be widened and paved in asphalt. 

3.3.5.2 	 CIRCULATION 

Circulation will be provided by a series of roads and footpathsrunning between all farm modules. The main roads will be paved in crushedstone, the roads within each module will be paved with compacted earth. 
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3.3.5.3 	 PARKING
 

Parking within each module take in
farm will place the supportarea or along the road system. In the village, parking will be provided adjacentto each housing unit with limited parking at the community center area.Limited parking space will also be provided at the central feed store and the
fish processing area. 

3.3.6 	 Landscaping 

Landscape 	treatment will be restricted to the village component ofthe MHC. 	 The landscape 	 will stress environmental control in addition toaesthetic concerns. Trees will 	shade walls and outdoor living spaces from theintense summer sun. Trees will not block valuable breezes and will have abeneficial 	impact on the cooling costs of building in the summer. 

Indigenous plants such as eucalyptus and palms will be used. Vinessuch as Bougainvillea that can be made to grow on trellises and buildingstructures 	will be planted to provide shade and color. 

3.4 	 RECOMMENDED MHC PROGRAM EXPANSION 

3.4.1 	 Introduction
 

During the planning of this project the USAID working 
 paperdefines the 	facilities that would be funded by the U.S. government g,ant. Thisgrant provides a housing unit for each fish farm at the MHC which will begrouped into centrala village of 79 families. However, theas detailedplanning process has proceeded, several needed support facilities for thisvillage have been identified by the design team and the ministry staff. 

3.4.1.1 	 RATIONALE
 

In combining the MHC housing into one 
 village, a 	 communitysituation which requires certain infrastructure and support facilities has beencreated. 	 These supportminimal facilities include a 	 mosque, a community
center, and 	shopping space. 

3.4.1.2 	 STATUS 

The USAID mission in Cairo has agreed to have KCMI plan for
facilities 
 in the master plan for the village, however, the design andconstruction of the support facilities will have to be funded by the Government 
of Egypt. 

To maintain visual unity of the village the design 	 team stronglyrecommends that these units 	be designed by the same team under 	a separatecontract directly between MOA and P. B. Sabbour, the Egyptian subcontractor 
to KCMI, with review by KCMI. 

3.4.2 	 Site Summary 

3.4.2.1 	 Rr'PEATION FACILITIES 

Seventy-nine families living together require space for outdoorrecreation. As discussed in NAC Chapter 3 a large open grass area to be usedfor field sports such as soccer will be shared with the residents of the NAC. 
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3.4.2.2 OPEN SPACE 

Open space will be used to provide separation, privacy, and publiccirculation. These green areas will also provide shade, wind control, oxygen
generation, and cooling. 

3.4.3 Building Summary 

3.4.3.1 MOSQUE 

A mosque will be provided for the daily prayers which are 
customary in the Moslem faith. This building is programmed as follows: 

MOSQUE - 120 PERSONS 

1. Praying area 750 m2 

2. Lavatory (4 toilets, 4 sinks, 8 taps) 15 m2 
3. Storeroom 10 m2 
4. Minaret 9m 2 
5. Library 10 m2 

TOTAL NET AREA 194 m2 

Allowance for walls, structure 10 percent 20 m2 

TOTAL GROSS AREA 214 m2 

3.4.3.2 COMMUNITY CENTER 

A community center will be planned to house a social club, daycarefacility, post office, health clinic, and a police facility. The program of this 
structure is as follows: 

Community Center 

1. Social Club 

a. Coffee shop 50 m2 

b. Television room 20 m2 

C. Buffet 5 m2 

TOTAL NET AREA 75 m2 

2. Daycare Facility 

a. 2 rooms for children 36 m2 

b. Office 9 m2 

c. Courtyard 30 m 

TOTAL NET AREA 75 m2 

3. Post Office 18 m2 
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4. Health clinic 

a. Waiting room 20 m2 
b. Nurses room 9m 2Examination room 129. 
d. Pharmacy 12 m 

TOTAL NET AREA m253 

5. Police facility 

a. Public foyer 15 m2 
b. 2 offices 24 m 2 
c. Crew room m212 
d. Holding area 10 m2 

TOTAL NET AREA 61 m2 

TOTAL NET AREA FOR COMMUNITY 2 
CENTER 282 m 

Allowance for walls, structure, restrooms, 
corridors - 15 percent 40 m 

TOTAL GROSS AREA 362 m2 

3.4.3.3 SHOPS 

A structure of approximately m 270 will provide spacemerchants to sell goods and provide services. 
for 

This general structure may beprovided by the project or by private enterprise as seems appropriate. 

3.5 RECOMMENDED SITE CONCEPT 

3.5.1 Introduction of Concept 

Access to the MHC will be via the AWR which crosses the IsmailiaCanal and runs through the village of El Abbasa. It willthrough the existing government fish farms 
run past the NAC,

and into the MHC village. Anetwork of roads and footpaths will provide access to the individual farm
modules. (See MHC Figure 3.4.) 

The water supply system comes from two existing supply canals,the El Wadi supply canal on the north and the Elsouth. All water 
Gabbal supply canal on thewill be drained into the existing El Wadi drain canal. Fromthe El Wadi supply canal, the water will run south through a major feeder canalin the center of the MHC complex which ends at the El Wadi Drain Canal.Supply canals will run east and west off of this major canal between the pondsin each farm module. Drain canals will run parallel to these supply canals onthe opposite ends of each pond in the farm modules. 
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A supply canal to feed the farm modules which are south of the ElWadi drain canal will run north from the El Gabbal canal on the west end ofthe MHC and will run east through the center of the farm modules south of thedrain canal. A secondary drain canal will run east along the south side of thesemodules, and the ponds on the north side of the modules will drain directly into
the El Wadi drain canal. 

The farm modules are arranged close together for maximumproductivity. Three modules are located near the north edge of the site andwest of the major feeder canal. Seventy-six modules are located southboth the east and west sides of the major feeder canals. 
ofAWR on 

The MHC village is located on available land just north of AWR andeast of the major feeder canal. This site connects the north and southgroupings of farm modules and is mid-way in the east-west arrangement of thefarms. The central feed storage area is located adjacent to the village. 

The fish processing area which will be shared with the NAC islocated near the access road to the NAC which is located between the MHCand the fish markets that will purchase the fish. 

3.5.2 Advantages 

The close arrangement of the farm modules maximizes productivityon the available property and minimizes construction of canals. Placement ofa central feed storage area reduces the space required for the support area ofeach module, again maximizing production. 

Arrangement of the farm modules between the existing supply and
drain canals reduces capital costs considerably while having no adverse effect
 
on operating costs.
 

The village is located on land that is not wide enough to build farm
modules and therefore does not take valuable production land.
 

3.5.3 Disadvantages 

Because of the desire to maximize production on the property,certain facilities which should be located centrally are now located outside ofthe major production area but as close as possible to all individual units. Itwould have been desirable to locate the village, the central feed store, and thefish processing area in the center of all the farm modules. 

In order to achieve the goal of providing 79 farm modules and tominimize the cost of building canals, it has been necessary to take land fromthe existing duck hunting lake and a limited amount of cultivated agricultural
land. 
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MODEL HOMESTEAD COMPLEX
 
CHAPTER 4
 

MHC PROJECT BUILDINGS
 

4.1 	 FISH PROCESSING FACILITY 

4.1.1 	 Introduction 

The Model Homestead Complex (MHC) Fish Processing Facility willbe operated 	cooperatively by the model homestead farmers. 	 The purpose ofthe facility 	will be to wash, sort, weigh, and ice fish on the way to 	market. Afull-time manager will care for the facility and supervise its use. Farmersthemselves 	will wash, sort, weigh, and ice their own fish. 

4.1.2 	 Building Program 

A standard form is used in MHC Section 4.1.2.1 to provideinformation 	about each space required in the facility. In MHC Table 4.1 totalestimated 	gross floor area is calculated from the net areas of the individual 
spaces.
 

4.1.2.1 	 BUILDING PROGRAM FORMS 

The forms on the following pages provide detailed information on
building spaces. 
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SPACE NO: PR NAME: Processing Area
 

FUNCTION: 
 Harvested fish will be sorted, weighed, and iced for marketing. Six individual 
processing stations will be provided. 

STAFFING: Maximum 6 fish farmers plus 6 helpers.
 

PRIMA9Y FUNCTIONAL RELATIONSHIPS: Ice plant.
 

QUALITY: Organized, functional, efficient.
 

AREA: 120 m2 DIMENSIONS: HEIGHT: 3 to 4.5 m
 

ARCHITECTURAL FINISHES: 
 Floor: Hardened concrete 
Walls: plaster and paint or glazed tiles 
Ceiling: Plaster or paint 

LIGHT: Natural only. 

SOUND CONTROL: None.
 

CASEWORK: Wall shelves @ 0.8 m wide.
 

FURNITURE: 6 stainless steel tables.
 

EQUIPMENT: 6 spring balances. Carts. Trays.
 

HVAC: Natural only.
 

PIPED SERVICES AND DRAINAGE: 
 Water hose with sprayer at each station. Floor 
trenches for drainage. 

SPECIAL REQUIREMENTS: Continuous loading dock is required adjacent to the stations. 
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SPACE NO: IP NAME: Ice Plant
 

FUNCTION: Provide ice (18 tonnes/day) to processing area and to fish farms.
 

STAFFING: 1 manager 20%.
 

PRIMARY FUNCTIONAL RELATIONSHIPS: Processing.
 

QUALITY: Functional.
 

AREA: 20 m2 DIMENSIONS: 4 m by 5 m HEIGHT: 3 m to 4.5 m 

ARCHITECTURAL FINISHES: Floor: Hardened concrete 
Walls: Plaster and paint or glazed tiles 
Ceiling: Plaster or paint 

LIGHT: No windows. Artificial area light 430 to 640 lux. 

SOUND CONTROL: None.
 

CASEWORK:
 

FURNITURE: None.
 

EQUIPMENT:
 

HVAC: Refrigeration system.
 

PIPED SERVICES AND DRAINAGE: Water for ice floor drain.
 

SPECIAL REQUIREMENTS: Future expansion. 
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SPACE NO: OF NAME: Office
 

FUNCTION: Office space for manager
 

STAFFING: Manager 70%
 

PRIMARY FUNCTIONAL RELATIONSHIPS: 
 Storeroom and processing 

QUALITY: Private, comfortable
 

AREA: 15 m2 
 DIMENSIONS: 3 m by 5 m HEIGHT: 2.70 m to 3.50 m 
ARCHITECTURAL FINISHES: Floor: Resilient or cement tiles
 

Walls: Plaster and paint

Ceiling: Plaster and paint
 

LIGHT: 
 Window 1.2 to 3 m2 with sun control. Area lighting 540 to 1100 lux. 

SOUND CONTROL: Should be in quiet zone.
 

CASEWORK: Wall shelves, drawers, file drawers and cabinet.
 

FURNITURE: Desk and chair. 

EQUIPMENT: None. 

HVAC: IN ural.
 

PIPED SERVICES AND DRAINAGE: None.
 

SPECIAL REQUIREMENTS: 
 Visual control of overall facility. 
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SPACE NO: SR NAME: Storeroom
 

FUNCTION: Storage for general building supplies, scales, trays, etc.
 

STAFFING:
 

PRIMARY FUNCTIONAL RELATIONSHIPS: Office, processing.
 

QUALITY: Organized 

AREA: 15 m2 DIMENSIONS: 3 m by 5 m HEIGHT: 2.70 m - 3.50 m 

ARCHITECTURAL FINISHES: Floor: Hardened concrete 
Walls: Plaster and paint 
Ceiling: Plaster and paint 

LIGHT: Window 1 to 3 m2 . Area lighting 430 to 640 lux. 

SOUND CONTROL: None.
 

CASEWORK: Wall shelves and cabinets.
 

FURNITURE: None.
 

EQUIPMENT: None.
 

HVAC: Natural.
 

PIPED SERVICES AND DRAINAGE: None.
 

SPECIAL REQUIREMENTS: Security.
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MHC TABLE 4.1CALCULATION OF ESTIMATED GROSS FLOOR AREA 

Code Spaces Netm 'ea 
PR Processing 

120IP Ice 	 Plant 
20OF Office 
15SR Storeroom 
15 

Total Net 	 Area 
17030% Added to Net Area to Obtain Gross Area 51Total Gross Area 
221 

*Percentage is added to account for walls, structural elements, 
restrooms, pipe spaces, corridors, etc. 

4.1.3 	 Recommended Building Concept 

MHC Figure 4.1 is the recommended conceptual floor plan for thefish processing facility. 

Truck access is provided on the west, east, and south sides so thattrucks can 	approach each of the six processing stations and the ice plant.office is located 	 to take advantage of the breezes and 
The 

storeroom 	 is adjacent so the 
the north light. Thethat manager will have 	 good control of thebalances and other equipment. 

4.2 MHC HOUSING FACILITIES 

4.2.1 	 Introduction 

Because of the intimate relationship between a house andculture, its 	design should Itsbe carried out by individualsto 	 informed and sensitivethe issues 	involved. Therefore, P. B. Sabbour has taken responsibility fordesign of the housing and Kramer, Chin & Mayo International, Inc (KCMI) hasdeveloped 	a concept for the related site layout. (See MHC 	Chapter 3.) 
4.2.2 	 Building Program 

The MHC housing will provide shelter for model home farmers.The program usually provides for 79 units. Appendix B.2, Building Program-MHC Housing, enlarges on the proposed program and related design criteria. 

4.2.3 	 Status 

On November 15,
Agriculture 	 (MOA) 

1979, P. B. Sabbour submitted to the Ministry ofthe proposed MHC housing program report; the report wasapproved by MOA the same day. 
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On December 2, 1979, members of the design team presented toMOA the Preliminary Design Scheme reflecting the contents of the programreport. Alternative A of the submittal was subsequently approved by MOA. 

In the Schematic Design Phase, the Preliminary Housing SchemeAlternative A will be sited and refined. Refinements will include modificationof the core element to support a proposed roof-mounted solar-heated domestic 
hot water tank. 
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5.1 

5.1.1 

MODEL HOMESTEAD COMPLEX
 
CHAPTER 5
 

ENGINEERING SYSTEMS
 

RECOMMENDED MECHANICAL SYSTEM 

The mechanical process systems are the backbone of ModelHomestead Complex (MHC) facilities which will include a fish processingfacility, housing, and home farm pond systems. Fish harvested from the farmpond will be sorted for marketing and then chilled to preserve quality. Themajority of engineering problems are related to the farm pond systems andinclude water intake, treatment, distribution and disposal. The conceptsdeveloped for solving major engineering problems presented in thisare
chapter, but it should be noted that these are only engineering concepts andthat the actual systems may vary during the schematic design phase. Thispreliminary definition, however, provides a basis for planning and a preliminary 

estimated to be around 142,000 /min. Process water for MHC will be obtained 

cost estimate. 

Process Water Supply System 

Only fresh water is needed to meet
requirements at the MHC. The total ,)rocess water 

the biological 
requirement for 

process 
MHC is 

from two sources: a) El Wadi El Quadim Canal and b) El Gabbal Canal. The ElQuadirn canal will supply 100,000 1/min water for 56 home farm units while ElGabbal Canal will supply 42,000 /min for the remaining 23 units, as shown in
MHC Figure 5.1. 

5.1.1.1 EL WADI EL QUADIM CANAL 

This canal will supply water at a peak rate of 100,000 /min for 56home farm units. The MHC will have its own water intake canal. Water drawnfrom the canal will be aerated and gravity fed to the farm units. Sandfiltration is not needed but a 2-mm mesh is needed for each farm unit to 
screen out fish and debris. 

5.1.1.2 EL GABBAL CANAL 

This canal will s"pply water at a peak rate of 42,000 1/min for theremaining 23 farm units. The canal water after aeration will flow by gravityto the farm ponds. The canal water will not receiv sand filtration but a 2-mmmesh is needed for each farm unit to screen out fish and debris. 

5.1.2 Service Water Supply System 

MHC potable water will be supplied from the same source as theNAC and stored in the elevated storage reservoir for fire protection, domesticconsumption and service water needs. This concept is schematically shown inMHC Figure 5.1. Service water is intended primarily for cleaning theharvested fish from ponds at MHC fish processing facility. The needed servicewater is estimated to be 15 I/min for 8 hours every day. 
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5.1.3 Fire Water Supply System 

As shown 	 in MHC Figure 5.1,
provide water 	

the elevated storage reservoir willfor fire protection for the MHC housing and fishfacilities. 	 processingFire water flow requirements will be determined using therecommendation established by the National Board of Fire Underwriters (USA). 
5.1.4 	 Domestic Water Supply System 

The elevated storage reservoir will provideconsumption 	 water for domesticat the MHC housing and fish processing facilities and for makingice at the 	ice plant. 
be 55 

The daily required domestic water demand is estimated to/min while water needed for making ice is estimated at 21 1/min. 

5.1.5 	 Tempered Water Supply System 

Tempe:,ed 	water supply system is not needed for MHC facilities. 
5.1.6 	 Process Wastewater Treatment System 

Process wastewater after farm pond use will be discharged directlyto the El Wadi drain canal without treatment, as shown in MHC Figure 5.1.Water quality after pond use will be 	adequate for direct discharge to the draincanal. 

5.1.7 	 Service Wastewater Treatment System
 

Service wastewater generated 
 from the 	 MHC fish processingfacility will be treated prior to discharge to El Wadi drain 	canal, as shown inMHC Figure 5.2. The treatment for service wastewatersedimentation and aeration. 	 includesThe settled sludge in the sedimentation basin willbe trucked away for disposal. 

5.1.8 	 Domestic Wastewater Treatment System 

Domestic wastewater from MHC housing andfacilities will be aerated, stored 	 fish processing 
domestic 	 and trucked away for disposal. The totalwastewater will be about 44,000 I/day. Septic tanks and drainfieldsmay be used depending on soil conditions. The final decision on the disposal ofdomestic wastewater will be made when soil report becomes available. 
5.2 	 RECOMMENDED HVAC SYSTEMS 

5.2.1 	 Ventilating System 

The only ventilation needed at the MHC willthe fish processing facility. 	
be for the office atThis will probably consist of 	a roof-mountedcentrifugal exhauster with sufficient capacity to provide eight air changes perhour. 
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5.2.2 	 Refrigeration System 

Refrigeration units will be needed to make ice from potable water. 
The ice will be used for packing the fish to preserve freshness. 

Two or more factory-assembled, complete-package ice-making
machines with a capacity to produce a total of 	18 tonnes of flake ice per daywill be irquired. These machines will require 	approximately 5 hp load eachand will be intetliocked with the stand'y generator. This interlock will enablethe machines to produce and provide ice even during power outages in order to 
prevent the loss of fish due to spoilage. 

The ice-making machines will be either water- or air-cooled and
have motors suitable for local voltages and frequencies. 

at the MHC. 

5.2.3 Design/Code Standards 

MHC. 
Design/code standards described in NAC 6.2.5 will apply also at the 

5.2.4 State of the Art 

The state of the art discussed in NAC Section 6.2.6 will also apply 

5.3 	 RECOMMENDED ELECTRICAL SYSTEMS 

5.3.1 	 Lighting System 

Lighting at 	this facility will be the same as for the NAC. Lightingin residential units will be standard incandescent fixtures. 

5.3.2 	 Power System 

The power distribution and utilization system for this area will bedesigned essentially as described for the NAC. Residential units will besupplied by means of an ovehiead line and 	 pole-mounted transformers.
Secondary 	service to each unit will be standard 220-volt, single-phase. Eachresidence unit will be equipped with one circuit-breaker-type lighting anddistribution 	 panel. Emergency power, as described for the NAC, will beprovided for the fish processing facility but not for the individual residential 
units. 

5.3.3 	 Communications Systems 

A conventional telephone system, designed on the basis described
for the NAC, will be installed in the fish processing facility. 

5.3.4 	 Ice Monitor/Alarm System 

Alarms will be provided in all wet wells 	and storage facilities, as
described 	for the NAC. In addition, alarms will be provided on the Ice-making
equipment itself to indicate motor trip or other malfunctions. 
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5.3.5 	 DnIn/Code Standards 

Design and code standards will be those described for the NAC. 

5.3.6 	 State of the Art
 

The state of the art envisaged for this facility will be 
 the level
described in NAC. 

5.3.7 	 Other Considerations
 

The parameters discussed 
 for the NAC will apply to this site aswell. where 	applicable. 

5.4 	 RECOMMENDED CIVIL SYSTEMS 

This section of the report is devoted principally to the descriptionof site grading and open-channel water distribution and drainage systems forthe outdoor pond areas. Grading will consider energy conservation, economyof construction, and protection from flooding. Water system considerations 
include: 

o Peak 	transmission rates 
o Quality 
o Energy conservation 
o Operation .i-d maintenance requirements 

Preliminary construction cost estimates for the systems describedin this section are summarized in MHC Chapter 6 and detailed further in
Appendix B.
 

It must be emphasized 
 that the following descriptions areconceptual 	 schemes for 
changed 	

which will either be refined or modified and possiblyduring design development. The conceptual schemes, however,
provide a basis for planning and for the preliminary cost estimate.
 

5.4.1 	 Site Grading 

Grading of the site will be such that both the water d'.1ributionsystem and 	the drainage system will operate totally by gravity. The proposedgrading scheme partly illustrated in MHC Figure 5.3 will also anearly-balanced 	 result incut and fill 	requirement, thus minimizing construction costs.The area where the 	village complex is to be located will be elevated 0.25 mabove the 	maximum expected water level in the drainage system. 

The generous dimensions of the drainage system combined with theslightly elevated siting of buildings will ensure the prevention of flooding.concept, however, is based 	 Thison the assumption that the El Wadi main drain willbe cleaned 	 out to at least the design conditions shown in the IrrigationEngineering Report and/or that additional pumping be provided at El Qassasimpump station. This topic is discussed further in MHC Section 5.4.6. 
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The quantities of excavation and fill listed in Appendix B for the
MHC site grading are based on 3:1 side slopes for all earthen ponds and watercarrying canals. These relatively flat slopes do increase excavation and fill
requirements, but should reduce maintenance needs and improve water qualityby preventing embankment failures during the normally saturated soil
conditions encountered. 

Care must be exercised during final grading of all pond and canalsystems in order to seal all areas which expose sand. This can be accomplished
through extra excavation and replacement with suitable clay or silty soils. 

5.4.2 Paving 

The main collector system of roads which connect the farm 
modules will be paved in crushed stone; all roads within the farm modules willbe constructed of compacted earth. The compaction and thickness of crushed 
stone base will vary based on the largest weight class of vehicles expected to
travel on the surfaces. Footpaths atop the pond embankments will not bepaved nor are they expected to require soil stabilization measures such ascrushed stone. Concrete sidewalks will not be provided at the village complex. 

5.4.3 Process Water Intakes 

The water requirements for the outdoor ponds at the MHC site willbe supplied from two existing irrigation canals: El Wadi El Quadim canal
which flows from west to east a few hundred meters to the north of the villagecomplex, and El Gabbal canal which flows in the same direction about 700 m to
the south of the site. Both canals originate at the Ismailia main carrier canal 
a few kilometers to the west. Two separate water sources will be utilized
because the site is bisected from east to west by El Wadi drain canal which
will constitute the main drainage way for both the MHC and NAC sites. 

El Wadi El Quadim canal will supply a peak water requirement ofabout 100,000 /min to 56 home farm units located to the north of El Wadidrain canal. The remaining 23 home farm units will be supplied at a 3ak rate
of about 42,000 1/min from El Gabbal canal. Such peak water demands areexpected to occur during the month of July and would last about two weeks.
Continuous total demands of about 100,000 1/in have been estimated for most 
months of each year when the full complex becomes operational. 

The inlet works for each supply canal are shown on MHC Figure 5.4
and include sedimentation basins and aeration basins. The amount ofsuspended material in the water can be greatly reduced by 10 minutes of
detention according to available data. The sedimentation basin dimensions willprovide such detention during peak demand conditions and will thus reduce
maintenance of the canals. Aeration may be required to ensure that waterentering the ponds contains adequate levels of dissolved oxygen. From the
limited data available It is unsure if nighttime dissolved oxygen levels are evenclose to those reported (and assumed taken during daytime). Nighttime pond
dissolved oxygen levels are critical. 

Filtration will not be provided because the volumes of water aretoo great to be filtered economically. The main objective is to remove fish 
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eggs and aquatic animals and debris from the supply water. This can beaccomplished effectively by screening at the pondportion of this material will exceed 3 mm 
inlets because a great

in minimum dimension. Becausefiltration will not be provided, pumping will not be necessary and the waterdistribution system will operate by gravity as long as the minimum supplycanal water surface elevations shown on MHC Figure 5.5 can be maintained. 

It must be noted that the combined NAC andon MHC pegk demandsthe El Wadi El Quadim irrigation canal would be about 2.49 rn /sec. Thismaximum -demand represents about 65 percent of maximumcapacity of the canal which is 3.76 
the dischargem /sec. In addition, Section 10.1 of theIrrigation Engineering Report indicates thai the maximum demand for existingirrigation requirements is abou5 2.2 m /sec which indicates a possiblemaximum deficit of about 0.93 m /sec. It is believed that this deficit canreduced or beeliminated by constructing eitherconstriction immediately downstream of MHC 

a weir or other channel 
the inlet in order to slightlyelevate the hydraulic profile upstream.

the upstream channel berms which 
This may 

be 
or may not require raising of

will determined during designdevelopment. No modifications to the inlet from the Ismailia main carriercanal were assumed in the cost estimate. 

For El Gabbal canal, the MHC peak requirements of 0.7 m33 /secwhen combined with the maximum irrigation requirements of about 2.0 m /sec(see Section 10.1 of the Irrigation Engineering Report) exceed3 thedesign maximumdischarge capacity of the canal by 0.9 mabout /sec. Somemodifications to the canal, including raising the crest level of the existing weirimmediately downstream of the proposed intake, will therefore be necessaryand are included in the cost estimate. Modifications to the inlet from theIsmailia main carrier canal are not believed necessary, however. 

f e The present irrigation rotations of four to five days of high flowsfollowed by six to ten days of low flows 
are not compatible with operation of
the MHC and will require review of projected demands by the Ministry ofIrrigation before the full project described herein proceeds to schematic 
design. 

If the present rules for irrigation rotations theQuadim canal on El Wadi Elto allow for continuous water flow remain, the followingalternatives must be explored: 

o Provide project water requirements directly from the mainIsmailia canal to the site via private intakes and conduits.o Provide project water requirements through modifications tothe existing intakes and canals without interferring with the
agricultural irrigation rotations. 

The above alternatives would also require the approval of the Ministry ofIrrigation (MOI) and would increase the total project cost. 
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5.4.4 Hydraulic Profiles 

Site grading will enable water distribution and drainage by gravity 
throughout the system. MHC Figure 5.5 is a simplified representation of the 
hydraulic profiles of the water supply and drainage systems for the outdoor 
ponds. The profiles assume a minimum water surface elevation (WS el) of 
7.5 m at the El Wadi Ei Quadim supply canal and 7.8 m at El Gabbal supply
canal. The maximum WS el at the El Wadi Drain is assumed to be 5.0 m. 

Water from the supply canals will flow by gravity through the inlet 
channels, into the baffled sedimentation basins, and through the operation
basins and distribution supply channels. Two sedimentation basins will be 
provided at each intake so that while one is being used, the other can be 
cleaned and settled material can be removed. 

5.4.5 Water Distribution System 

Water will flow by gravity from the main distribution canals to the 
lateral canals feeding the numerous outdoor ponds as shown in Figure MHC 5.6. 
Water flow rate into the ponds will be controlled by manually operated sluice 
gates on the channel side of the inlets to the ponds. The inlets will be suitably
screened to prevent the escape of fish and entry of organisms and will transmit 
water to the ponds by means of a buried pipe and available head between the 
water distribution canals and the ponds. A total of 17,000 m of water 
distribution canals with bottom widths ranging from 0.5 m to 1.0 m will be 
constructed. The side slopes of all earthen ponds and canals will be 3:1 and 
will have vegetative cover for soil stabilization. 

Inlets will be provided along the eastern bank of the adjoining main 
NAC distribution canal to provide water to nine MHC ponds. Water depth in 
the distribution canals will range from 1.1 m to 1.2 m and will be controlled by 
gates located at the inlets and outlets to the sedimentation basins. 

5.4.6 Drainage System 

Discharge water from the outdoor ponds and other drainage will be 
conveyed by gravity to El Wadi drain canal by a system of drainage ditches as 
represented by the dashed system on MHC Figure 5.6. A total of 19,300 m of 
drainage ditches ranging in bottom width from 0.5 m to 11.0 m will be 
constructed within the site. A portion of this system will also serve the NAC 
and government fish farms. 

The peak discharge from She MHC and government fish farms has 
been estimated T be about 6.08 m /sec. When this is combined with the 
estimated 1.08 m /sec peak discharge from the NAC, it becomes evidenj that 
the El Wadi drain, whose original peak design capacity was about 7 m /sec,
will require extensive channel modifications and/or increased pumping
capacity at its discharge into El Mahsama main drain (El Qassasim pump 
station). 

Available cross-sectional data of El Wadi drain indicate that it Is 
presently in serious need of maintenance as It is badly silted and overgrown 
with vegetation in the vicinity of the project. Reported occurrences of 
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localized 	 flooding at AbbasaEl 	 confirm that the channel, incondition, can only transmit a fraction of 
its existing 

capacity. its original design dischargeAdditional drainage duty imposed by the proposed projects can onlyresult in more frequent and prolonged flooding unless a major rehabilitationproject is first undertaken.
 

If rehabilitation 
 ofresponsible agency, then 
El Wadi drain is not carried out by thean earthen 

necessary perimeter dike should be constructed asto protect the site from outside flooding and provide discharge pumpstations to pump out all drainage flows when the water level in El Wadi drainexceeds elevation 5.0 m. 

5.4.7 	 El Abbasa Way Road (AWR) 

Refer to NAC Section 6.4.7, for a discussion of the AWR. 
The existing bridge across El 	 Ismailia canal has a load rating of5 tonnes and reportedly will be replaced with a structure of higher load rating.This will be crucial to the project as the expected weight class of vehiclesservicing the sites will be about 12 tonnes. Construction equipment weighingupwards of 	20 tonnes may be employed and will require a separate 	logisticssolution. 

5.4.8 	 Design/Code Standards 

The only portion of the recommended civil systems discussed in thissection that will incorporate design standards will be the road work. TheAPWA standards will be adopted for this work for both onsite requirements andAWR access. 

5.4.9 Other Considerations 

Continuous 	 monitoring of waterand downstream of inlet 	
surface elevations both upstreamthe 	 works must be provided to preventfluctuations in distribution 	 largechannel water levels

effectiveness of the gravity feed system.	 
which could Impair the 

5.5 	 STRUCTURAL SYSTEM 

5.5.1 	 Loads 

The design 	 loads for the MHC Fish 	 Processing Facilitydetermined 	in the manner discussed in NAC Section 6.5.1. 
will be 

5.5.2 	 Building Materials 

Cast-in-place (CIP), reinforced concretebuilding material for construction 	 Is the recommendedof otructural members of MHC fishprocessing 	 facility. theRed brick or hollow concretematerial 	 block is the recommendedexterior wall construction.for 	 See NAC Section 6.5.2 for adiscussion 	of these building materials. 
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5.5.3 Foundations 

The building foundations for the MHC fish processing facility maybe either isolated spread footings or continuous footings as described in NACSection 6.5.3. The final selection will be made after receipt of the results of
soil tests performed at this site. 

5.5.4 Building Framing System 

A CIP, reinforced concrete frame with masonry infill walls is therecommended structural system for the MHC fish processing facility. Adescription of this framing system can be found in NAC Section 6.5.4. 

5.5.5 Design Criteria 

The design criteria for the MHC fish processing facility are muchthe same as those for the NAC, although a greater emphasis will be placedfunctional characteristics. on
See NAC Section 6.5.5 for a description of these 

design criteria. 
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MODEL HOMESTEAD COMPLEX
 
CHAPTER 6
 

ESTIMATED COST OF CONSTRUCTION - SUMMARY
 

6.1 BASIS OF COST ESTIMATE 

The conceptual construction cost estimate for the Model Home
stead Complex (MHC) is based on the concept design criteria researched and
developed for this project as described herein as well as the currently
understood project site conditions and limitations. All material, labor, and
equipment costs are based on the joint professional knowledge and related
construction experience for similar projects by the design team for both home 
and abroad. 

Wherever possible, construction costs are based on native construc
tion materials and current Egyptian construction practices. Construction is tobe performed by local contractors. The cost of all American (U.S.A.) made 
material and equipment used in this cost estimate includes all expected
handling and freight charges, F.O.B. Alexandria, Egypt, but does not include 
any United States export duties which may be levied against such goods. 

All construction costs are shown in U.S. dollars as of February
1980, escalated to the projected mid-point of project construction (see MHC 
Figure 6.1). 

6.2 SCOPE OF WORK 

The proposed project budget covers all work necessary to construct
the MHC at El Abbasa; including the fish processing facility, MHC housing
facilities, MHC support sheds, and all associated work including all site me
chanical, electrical, and civil work as described herein within the limits of the 
proposed site boundaries. 

Also included is work associated with El Abbasa Way Road (AWR)
from the bridge at El Ismailia Canal, through the National Aquaculture Center 
to and including the MHC as described herein. It is important to note the
project limits for the canal water portion of work is defined by the water
intake and drain interface with the public canal. In no case does the cost 
estimate reflect an expenditure for any work in the public canal. 
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6.3 COST SUMMARY 

6.3.1 Site Work 
6.3.2 MHC Fish Processing Facility
6.3.3 MHC Housing 
6.3.4 MHC Support Buildings 
6.3.5 Cost Factors and Assumptions 

@ 10%

6.3.6 Construction Cost - Subtotal 
6.3.7 	 Overhead and Profit 

@ 20% of Line 6.3.6 
6.3.8 	 Mobilization 

@ 5% of Line 6.3.6 
6.3.9 	 Remoteness 

@ 5% of Line 6.3.66.3.10 Construction Cost - Total (February 1980) 
6.3.11 	 Contingencies 

@ 15% of Line 6.3.10
6.3.12 MHC Project Subtotal (February 1980)
6.3.13 	 Escalation to September 1981 

@ 38% of Line 6.3.12 

6.3.14 MHC Project Total Projected Cost 
6.3.15 	 MHC Project Total Projected Cost 

Rounded 

US $ 8,196,006 
55,000 

907,000 
368,600 

952,660

US $10,479,260 

2,095,852 

523,963 

523p963
US $13,623,038 

290439456 
US $15,666,494 

599539268
 

US $21,619,762
 

US $21,62 ;O00 
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SEROW FISH HATCHERY
 
CHAPTER I
 

GENERAL PROJECT PROFILE
 

1.1 PURPOSE AND FUNCTION 

Egypt has developed plans to increase its inland fish pond area to 
more than 50,000 feddans. Such effort will require increasean an in seed
producing facilities and the upgrading of some existing facilities to make them
compatible with new aquaculture technologies. In keeping with these goals,
the Ministry of Agriculture (MOA) plans an expansion and modification of the
Institute of Oceanography and Fisheries (IOF) carp hatchery at Serow. The
primary purpose of the Serow Fish Hatchery (SFH) is to provide carp seed for
Egypt's aquaculture projects, particularly in the Serow region. During the off
season, SFH facilities may be used to conduct applied research on fish 
spawning and rearing of other species. 

Current carp fry production at Serow is about 1.5 million annually,
but with the planned improvements, the SFH is expected to produce 15 million 
carp fry annually in two spawning cycles. Fry will be produced in outdoor
kakaban spawning ponds and indoors in an intensively-operated carp hatchery.
Carp will be raised to 2-g fry in 30 to 40 days and then distributed to private
farms for further growth in fingerling and grow-out ponds. 

Site development at Serow will rely heavily on the use of existing
earthen ponds, water distribution systems, and existing buildings. 

1.2 ADMINISTRATIVE PROFILE 

The SFH is currently owned and operated by the IOF. There will be
close administrative ties between SFH and the NAC to ensure carp production
at these two facilities are coordinated with annual demand. 

1.3 EXPERIMENTAL/RESEARCH PROFILE 

The primary function of the SFH is the production of carp seed for
fish farms. During off-season periods and when there is no conflict of
activities during the spawning season, directed research may be conducted
using SFH facilities. Research areas might include spawning and rearing
techniques as well as nutritional considerations. 

1.4 EXTENSION SERVICES PROFILE 

The SFH may function as an extension services office for NAC
personnel on either a full-time or intermittent basis. As such, the SFH may be 
able to help local fish farmers with problems they may encounter and with the
application of fish farming innovations or improvement in aquaculture
technologies. 
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1.5 	 PRODUCTION PROFILE
 

The SFH is expected to produce 
 15 million 	2-g carp fry annually.This will be accomplished in successive spawning cycles from late spring
through early summer of each year. 	 Of this production, approximately onethird, or 5 million fry, will be spawned 	and reared in the intensive cultureconditions 	of a hatchery facility. The remaining two thirds, 10 million fry,or
will be produced in outdoor kakaban-type spawning ponds and reared inextensive earthen rearing ponds. Two-g carp fry will be distributed to local 
fish farmers for further growth. 

1.6 	 SUPPORT PROFILE 

It is expected that much of the regular maintenance required forthe SFH facilities and equipment will be done onsite by the state. To
facilitate this, a garage with shop space is necessary. 

1.7 	 FEED PROFILE 

The extensive rearing ponds, donor pond, recovery pond, and segregation ponds will require certain nutrient inputs to support fish growth ordevelopment as planned. Nutrients will be supplied in the form of cereal 
wastes and animal waste fertilizers which will stimulate the natural biogrowthin the ponds. The biogrowth, in turn, will supply most of the required fishfood. Nutrient input will be supplemented manually in the form of a direct
high-protein food ration for growing carp fry. 

1.8 	 HOUSING PROFILE 

Existing IOF housing at the SFH site should be sufficient for staffhousing. No housing assignments have been made at this time and no addi
tional housing is planned. 

1.9 	 STAFFING PROFILE 

The SFH will be staffed by 14 persons employed in three capacities.Two senior 	staff members will be responsible for activities and programs atthe SFH. They will direct the efforts of 4 technically qualified support staffmembers who will perform much of the normal hatchery and pond management
operations. The professional staff will be supported by 8 laborers who will also 
serve as security personnel for SFH9 facilities and fish stocks. 
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2.1 

SEROW FISH HATCHERY
 
CHAPTER 2
 

BIOLOGICAL PROCESS DESIGN
 

CARP PRODUCTION PROGRAM 

2.1.1 Production Goals 

The major function of the fish hatchery is to produce 15 million 2-gcarp fry annually for distribution to regional fish farms. Since 2-g fry are toosmall to be stocked directly into grow-out ponds, some fry will be reared to40-g stocking size for those farms which have no facilities for fingerling
production. 

2.1.2 Production Techniques and Facilities 

The maxdmum annual production of carp fry will be 15 million at 2 
g each. It is anticipated that these will be produced in two to three cyclesduring the spring and early summer of each year. Two methods of production
will be used: (1) induced spawning with intensive rearing and (2) naturalspawning with extensive rearing. Approximately one third of the totalproduction will be from intensive culture and the remainder from extensiveculture. Each method is detailed on the following pages. In addition to the
production facilities described, a general wet and dry laboratory for routine
monitoring analyses and six quarantine outdoor ponds are required. 

2.1.2.1 INDUCED SPAWNING/INTENSIVE REARING 

The methodology used under this type of production is as follows: 

o Brood selected from segregation pond 
o Brood placed in breeding tanks 
o Brood injected with pituitary from carp in donor pond
o Brood manually spawned and returned to recovery pond
o Eggs placed in Zuger jars for incubation 
o Newly hatched fry placed in fry holding tanks 
o Button-up fry placed in intensive rearing ponds for three to 

four weeks until 2 g 

The entire hatchery process is estimated to require an average ofeight days. A maximum of four females can be spawned on any day.Incubation and fry holding tanks have been provided to accommodate thelogistical needs resulting from spawning four females per day. The estimated
survival rate from egg to swim-up fry is 90 percent. 

The hatchery facilities are shown in SFH Table 2.1. The summary
of the criteria for sizing the intensive rearing ponds are shown in SFH 
Table 2.2. 
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SFH TABLE 2.1 
SUMMARY OF HATCHERY FACILITIES 

Minimum 
Number 
Required Recommended 

Hypophysation tank (5 m2 ) 1 2 

Spawning tanks 4 6 

Zuger jars 18 30 

Fry holding tanks (100 liters) 6 10 

SFH TABLE 2.2
 
SUMMARY OF INTENSIVE REARING CRITERIA
 

No. of 2 g fry required 4,800,000 

Survival from hatchery to harvest (%) 25 

Total fry required from hatchery 19,200,000 

No. of crops 3 

Fry required per crop 6,400,000 

Area per pond (m 2 ) 500 

Fry stocking density per pond 250,000 

No. of ponds 26 

Total surface area (feddans) 3 
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2.1.2.2 NATURAL SPAWNING/EXTENSIVE FRY PRODUCTION 

Eggs required for extensive pond fry production will be suppliedfrom natural spawning ponds containing kakabans. One female of at least 3 kg
and one to three males will be stocked in each pond. Although it is normal for
spawning to be completed within 24 hours after stocking, a maximum of fivedays before restocking has been allowed in the production programming. After 
spawning, the egg laden kakabans are placed in the prepared extensive ponds at a stocking rate of 600 eggs per square meter. A 15 percent survival rate to asize of 2 g (30 days old) is estimated. SFH Tables 2.3 and 2.4 summarize 
extensive spawning and rearing criteria. 

SFH TABLE 2.3 
SUMMARY OF EXTENSIVE SPAWNING PONDS 

No. of eggs required (estimated) 68,000,000 

No. of annual cycles (maximum) 12 

No. of eggs/pond 300,000 

No. of days/cycle 5 

Size of ponds (m ) 25 
No. of ponds 
 20
 

No. of days in operation 60 

SFH TABLE 2.4
SUMMARY OF EXTENSIVE REARING CRITERIA 

No. of 2.0 g fry required 10,200,000 

Survival from egg to 2.0 g (%) 15 

Stocking rate (eggs per m2) 600 

No. of eggs required 68,000,000 

No. of annual cycles 2 

Surface area required (feddans) 13.5 

*Additional existing ponds should be used if available, 
up to 22.5 feddans. 
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2.1.2.3 HATCHERY 

The hatchery will consist of a spawning room and incubation room.Both will have outside access to accommodate fish transfer. The spawningroom will consist of tanks to contain the adult fish, work benches, large sinks,
and storage space. 

Adjacent spawning willto the room be the incubation roomcontaining racks of Zuger jars and 100-liter larval rearing tanks. Workbenches, sinks, and storage space will also be required. A small glass-enclosedoffice should be located in the spawning room to facilitate record keeping andmanagement of the spawning operation. There should be a doorway connectingthe spawning room with the incubation room. Both rooms should be
windowless. 

2.1.2.4 GENERAL LABORATORY 

A general purpose wet laboratory will be provided as part of theSFH. This laboratory should be equipped with a series of ten small (about 50 1)aquaria with air (2 I/sec) and water (25 I/min) available to each tank. Astainless steel sink with wet counter space will be used for post mortem fishexaminations. Standard laboratory work counter space is required forhistological sectioning and staining as well as bench space for lightmicroscopy. Wall cabinets and shelf space will be necessary for chemical andspecimen storage. standardA desk with file cabinet and chair should beincluded. Water entering the lab for aquarium use should be mechanicallyfiltered to 1 micron and care should be taken that laboratory effluent not 
come in contact with other water supplies. 

2.2 BROODSTOCK 

2.2.1 Resources and Facilities 

To meet the production goals of the Serow facility, approximately200 adult carp will have to be handled each year. To ensure the facility staffhas a sufficient population from which to select, four ponds of approximately2.5 feddans each are recommended. Each will accommodate approximately 50 
3-kg carp. 

The intensive spawning programs will require a supply of carppituitaries. One 2.5-feddan donor pond yielding a total of 300 donors annuallywill be provided. Two additional 2.5-feddan ponds will be used to segregatemales from females prior to spawning and one 1.3-feddan pond will serve asrecovery pond following spawning. In order to reduce the difficulty associated
with handling adult carp, all brood facilities should be located together andpreferably be proximate to both the intensive and extensive spawning
facilities. 
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2.3 FOOD REQUIREMENTS 

2.3.1 Type and Quantities 

three or 
Larval feeds will be supplied first to swim-up fry on about day

four after hatching. This first food source will consist of a hard
boiled duck or hen egg yolk homogenized in 100 ml of water. Two milliliters of
this suspension will be fed to every 100,000 hatchlings every two hours. 

As soon as the hatchlings all begin to feed, as evidenced by a
yellow gut coloration due to ingested egg yolk, the hatchlings will be changed
to a diet of live food organisms. The live feeds regime is discussed in SFH
Section 2.1.2.3 and is maintained for a period of about 10 days or until the fry
are capable of ingesting artificial food particles. 

First feed recommended is finely milled soy flour or cereal brans
dissolved in water. This mixture is dispersed around each rearing pond fourtimes daily at 0.4 kg per feddan per feeding. Throughout the rearing period, itis important that the natural pond productivity is maintained at a high level. 

After the first 10 days of feeding the fry must be fed a high protein
feed containing 36 percent protein, of which 21 percent is animal protein. Fat
content should be about 7 percent. This feed should be fed ad-lib for best
results, but it is estimated that the average nursery pond feeding rate at theproposed stocking densities will be about 12 kg of feed per feddan per day.
This amounts to about 7,500 kg of feedstuffs per season. Pond and live food 
culture fertilizers are extra. 

Extensive carp nursery ponds will require 625 kg of superphosphate,
50 kg chicken manure, and 150 kg of feed per feddan per 30-day cycle. 

Intensive rearing ponds will require the use of inorganic fertilizers
in the form of ammonium nitrate and superphosphate. Some manure will also
be required to provide a good balance of nutrients in the rearing ponds. The
application rate of ammonium nitrate is 500 kg per feddan and superphosphateis 150 kg per feddan per cycle. Manure and feed at 150 kg each per feddan will
be needed each of the three cycles as well. 

Total fertilizer and feed requirements for the SFH are summarized
in SFH Table 2.5. Inc]uded in this table are requirements for brood and algal
production units. 

2.3.2 Methods of Production 

Most of the fish food resources consumed will be in the form of
natural biogrowth in the ponds. Feedstuffs consumed directly will only
constitute a small portion of total nutritional requirements of the fish stocks.The bulk of nutrient input to the ponds will be in the form of fertilizers t
stimulate food production through photosynthetic activity and naturally
occurring food chains within the pond. 
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SFH TABLE 2.5ESTIMATED ANNUAL FERTILIZER REQUIREMENTS (Kg) 

Super- Trace
 
Chicken phos- nutrient AmmoniumFacilities manure phate Feed supplement nitrate 

Extensive rearing ponds 1,900 450 1,250 .... 

Intensive rearing ponds 450 450 1,250 -- 1,500 
Algal culture tanks -- 130 .. .. 60 

Brood/donor/segregation ponds 1,900 450 1,250 .... 

Total 
 3,700 17,905 256,550 1,560
 

2.3.3 Facilities Requirements 

Bulk storage for 3,700 kg of manure, 17,905 kg of superphosphate,6,550 kg of feed, 1,600 kgand of ammonium nitrate will accommodate anestimated year's requiremenis. Smaller drum-type units will iuffice forremaining nutrients. Storage bins should be kept dry and free of vermin,particularly the feed stores. Storage facilities should be located close to boththe intensive and extensive rearing ponds as well as the intermediate and
large-scale algal culture tanks. 

2.3.4 Larval Food Production 

Larval feeds will be grown in culture for use in rearing the carpthrough their early larval stages. These organisms will consist of thephytoplankton, Chlorella spp., the rotifer, Brachionis plicatilis, as well asindigenous cladoceran populations of Moina and Daphnia. These larval foodorganisms will be fed to the larvae beginning on about the fourth day afterhatching and one day after first feeding with boiled egg yolk. The fry will betransferred to outdoor ponds as soon as they begin to accept live food. Fromthis point until about day 14, the density of larval food organisms in theintensive rearing ponds will be maintained at constant levels provide thetodensity of food particles necessary to support the larvae through this criticalrearing period. Extensive larval rearing ponds will be seeded with rotifers onday three to promote a vigorous natural bloom. This bloom will be maintained
during the larval rearing period through repeated applications of fertilizer. 
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The larval food organisms used to support the carp larvae will beobtained from a multistage culture system. Small test-tube and flask-typecultures of phytoplankton, such as Chlorella spp. and Nannochloris spp., will bemaintained in a culture room having a closelg-controlled envirojiment.
Temperature settings within a range of to C plus or minus23 27 1 C arerequired. Adjustable photoperiod control is also necessary. 'ater and airsupplied to this room should be mechanically filtered to a nominal pore size of1 micron using a series of cartridge filters. Shelves to hold twelve 16-1 glasscarboys and twelve 100-1 translucent fiberglass cylinders must be supplied withair and cool-white fluorescent tube illumination with a light intensity of5,000 lux at the culture vessel surface. This room should have minimal traffic,but close access to the large-scale phytoplankton culture area. 

Phytoplankton grown in the culture room will be transferred tolarger algal culture tanks via centrifugal pumps. This phytoplankton will serve as an inoculum to produce greater quantities of phytoplankton which, in turn,will be used to feed the carp larvae and the zooplankton food components. 

Extensive rearing ponds will be seeded with rotifers upon inundation and manuring. Rotifer populations are expected to reach sufficientdensities in five to six days to support good growth and survival of carp fry inthese ponds. Repeated manurings at 5 kg of manure in solution per feddan aremade every two days in the morning hours to maintain zooplankton densities.
Cladocerans, such as Moina and Daphnia, are seeded in the ponds when thecarp hatchlings are first stocked. This permits the fry to grow large enough tofeed upon these organisms by the time they Lecome numerous. 

Carp hatchlings grown in the intensive rearing units will be suppliedwith five rotifers/ml when they begin feeding. This density will be maintaineduntil the fry can be switched to an artificial diet. Flour or bran particles of100 to 500 microns diameter will be fed ad-lib beginning three to four days
after stocking. 

Rotifers will be produced in six tanks (12 m by 5.3 m by 1 m deep).These tanks must be able to drain completely and be supplied with aeration.
Inocula for these tanks will be produced in three tanks (4 m by 1.5 m by Im)that are also aerated and must drain completely. Chlorella will be usedfood for the rotifers as well as smal, cultures of cladocerans. Twenty percent

as 

of the rotifer c lture volume (75 m ) will be replaced with fresh phytoplankton
culture (2 x 10 cells/ml) daily to culture rotifer densities of 200 rotifers/ml.
Chlorella will be cultured in another eight tanks (12 m by 4.7 m by 1 m) usingvigorous aeration. Intermediate-scale algal inocula will be produced in fouradditional tanks (4 m by 1.5 m by 1 m) which will be aerated and must drain 
completely. 

2.4 PROGRAM OPERATION AND SCHEDULING 

Spawning and rearing operations at the SFH will peak in late springand early summer. Most of the production cycles will be completed within athree-month period. Preparation for this activity, however, will require up to 
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three additional months and some activity will continue year-round. Thiswould include the maintenance of broodstocks, algal inocula, rotifer inocula,and any grow-out activities. The SFH operating schedule is summarized in 
SFH Table 2.6. 

2.5 ENVIRONMENTAL REQUIREMENTS 

2.5.1 Water Quality 

Two types of water will be used at SFH: untreated canal andaerated filtered canal water. Untreated canal water will be used in theoutdoor earthen ponds. Proper pond management will be necessary to maintaingood quality water in these ponds. A regular monitoring program of all pondsand tanks at the SFH is required to properly maintain water quality. Thisprogram should include dissolved oxygen levels, pH, suspended solids as well asperiodic microscopic examination of the biota. Much of this monitoring will
take place in the general laboratory. 

Process water used in larval food production activities and thehatchery will be aerated and filtered to 10 to 20 microns. Cartridge filters to1 micron will be required for all water used in culturing algal inocula. 

2.5.2 Water Temperature 

Water temperature in the extensive rearing ponds, and the 
broodstock and donor ponds will be allowed to come to ambient levels. 

To provide flexibility in operation, the capability of heating waterfrom November through February to 24 0 C is needed for the intensive
spawning, incubation, and intensive fry rearing tanks. Calculated demand forprocess water tempered to 22 C in the hatchery is 150 I/min. This volume will
be sufficient to operate the hatchery's breeding tanks, Zuger jars, fry
hardening troughs, and the larval food production system at about one-third of
total capacity during the winter months. Water and air temperatures for thesummer months are presented in SFH Table 2.7. All water should be aerated 
to 80 percent saturation prior to use. 

2.5.3 Flow Rates 

Water flow criteria and requirements are summarized in SFHTables 2.8 and 2.9. In addition, approximately 80 1 of potable water per dayper full-time staff member will be required. 

2.5.4 Emergency Support 

Compressed air will be required on a regular basis in thelaboratory, larval food production, and hatchery facilities. In the event ofwater pump failure, compressed air will be supplied the intensive rearingto 
tanks as well. 
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SFH TABLE 2.6
 
TYPICAL OPERATING SCHEDULE FOR A SINGLE SPAWNING CYCLE*
 

-. MONTH 

FACILITY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
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SFH TABLE 2.7
MAXIMUM, MINIMUM, AND BIMONTHLY AVERAGES 

OF AIR AND WATER TEMPERATURE OF THE
NAVIGATION CANAL DURING THE PERIOD OF 

STUDY IN 1974
(ALL MEASUREMENTS WERE TAKEN AT 1:00 P.M.) 

Period 
Air Temperature 0C

Average Maximum Minimum 
Water Temperature 0C

Average Maximum Minimum 

April 22.6 24 21 24.4 25 24 

1 - 15/5 23.9 25 22.5 24.9 26 23 

16 - 31/5 27.0 33 24 28.4 31 26 

1  15/6 29 30 27 31.1 32.5 30 

16 - 30/6 30 33 28.5 30.9 35 29.5 

1 - 15/7 31.1 32.5 30 32.1 34 31 

16 - 31/7 31.25 34 30 32.5 34 31 

1 - 15/8 31.3 34 30 31.3 32.5 30 

16 - 31/8 32.8 34 31 32.5 32 29 

1 - 15/9 30.7 32 29.5 28.8 30.5 28 

16 - 30/9 29.9 33 27.5 26.5 30.5 25.5 

Source: Dr. M. M. Ishak; data contained in a letter to KCM outlining information obtained at the Institute of Oceanography and Fisheries; Cairo, Egypt. 
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SFH TABLE 2.8
SUMMARY OF WATER SUPPLY CRITERIA 

Extensive ponds 110 1/min/feddan 

Incubation jars 2 I/min/jar 

Breeding tanks 15 I/min/tank 

Natural spawning ponds 15 I/min/pond 

Intensivefry rearing ponds 25 I/min/pond or tank 

Fry swim up troughs and jars 5 /min/50 liter vol. 
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SFH TABLE 2.9
 
OPERATING WATER REQUIREMENT SUMMARY
 

(LITERS/MINUTE)
 

Species/Month Jan Feb Mar Apr Ma'y ,Jun Jul Aug Sep Oct Nov Dee 

Zuger Jars f30 
 60 60 60 
 60
 
Breeding Tnnks 120 120 120 120 120 
Fry Ilolding Tanks 60 60 60 60 60 
Intensive Rearing 650 650 650 650 650 650 650

Ponds 

Spawning Fu.ds 300 300 

Extensive Rearing 2,475 2,475 2,475
 
Ponds
 

Brood flolding 1,100 1,100 1,100 
 1,100 1,100 1,100 
 1,100 1,100 1,100 1,100 1,100 1,100
 
Donor Pond 
 275 275 275 275 275 275 
 275 275 275 275 
 275 275
 
Segregation Pond 550 550 550 550 550 
Recovery Pond 140 140 140 140 
 140
 
Quarantine Ponds 125 125 125 125 125 125 125 125 125 125 125 125 
Larval Feed Room 60 60 60 60 60 60 
 60 60 60 60 
 60 60
 
Larval Feed Tanks 350 350 350 
 350 350 350 350 
 350
 
TOTAL 3,490 3,490 2,560 1.910 6,265 
 6,265 5,035 1,560 1,560 
 1,560 1,560 3,490
 



2.6 EXPANSION REQUIREMENTS 

There is sufficient land beyond the extensive rearing pond area to
double the capacity of the SFH. Also, adjacent to the planned hatchery
building is space to expand the hatchery to stock this expanded rearing area.
Water supply and drain limitations may, however, limit expansion plans. 

will be carried on surface road by truck. 

2.7 TRANSPORTATION 

2.7.1 Intersite 

Supplies and fish transport between the SFH and other locations 
Good quality routes will be necessary

to transport carp fry to outlying ponds within a safe transport time. 

2.7.2 	 Intrasite 

Transportation of supplies and fish stocks within the SFH willrequire surface roads connecting the hatchery building with the tanks and
ponds at the SFH. Each pond 	must have truck access to at least one side. It is
expected that at least two trucks capable of carrying live tanks will be 
necessary to support the activities of the SFH. 
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3.1 

SEROW FISH HATCHERY
 
CHAPTER 3
 

PROJECT SITE
 

EXISTING ENVIRONMENTAL CONDITIONS 

The Serow Fish Hatchery (SFH) is situated near Lake Manzala,approximately 165 km northeast of Cairo, Egypt, and 45 km northeast ofMansura, the capital of the Governorate of Daqahliah. The site is also 15 kmsouth of Damietta and 10 km from the village of Serow. 

The preliminary design review and site analysis indicate that therewill be no significant environmental impacts from this project. This conclusionis from a relatively cursory review as no detailed environmental impact
assessment has been made. 

3.1.1 Climatic Conditions 

The Serow site is located in a relatively arid climate tempered bythe water masses of Lake Manzala and the Mediterranean Sea. Irrigationwater is delivered to the site by a system of canals which connect the NileRiver with Lake Manzala. The site is located on the Serow Canal and isapproximately 4,000 meters from the lake (see SFH Figure 3.1). 

Rainfall is very light with a mean annual total of 63.6 mm over thelast 30 years. The highest monthly rainfall is in December at 15.1mean mmwith the months of June and July showing no rainfall or only a trace. Therelative humidity is moderate to moderately high on the site, running from amean low in June of 55 percent to a mean high in December.of 84 percent. 

The predominant winter winds at Serow are from the west andnorth with the predominant summer winds from the northwest off of LakeManzala and the Mediterranean Sea. The summer winds are important becausethey provide ventilation when buildings properly located.are The winds aremild with the mean wind speeds varying from 3.7 knots in July to 5.5 knots inMarch from data kept over the last 30 years. 

The temperatures are mild in winter and become quite warm duringthe summer months. The lowest mean day temperature of 13.3°C is in Januarywith the maximum mean day temperature of 26.4 C in August. The minimummonthly mean temperatures occur in December, January, and February, whichare respectively 9.70C, and The7.40C, 7.90C. maximum %onthly meantemperatures occur in June through September and run from 30.4 C to 32.4 C.The coldest temperature recorded on the sit since 1927 was 0 C in Februaryof 1958 and the hottest temperature was 46.8 C in June of 1933. 

Day length does not vary radically throughout the year because ofEgypt's position in relation to the equator. The shortest day lengths occur inFebruary with a monthly total of approximately 215 actual hours of sunlight.The longest day lengths occur in July with a monthly total of 360 actual hours 
of sunlight. 
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3.1.2 Topographic Features/Soils 

The Serow site is extremely flat with no noticeable change inelevation. The site is currently used for carp production with a natural spawning area and earthen ponds.' The greatest elevation change from the bottom ofthe drain canal to the highest level of land is 5.09 m The surface elevationdiffers a maximum of 1.66 m on the site. 

Detailed soils investigations have not been completed prior to thisreport, however, preliminary work was done for the project feasibility study.This study indicates that heavy clays exist to depths of at least 2 m.Observation of existing pond banks at Serow indicates that the slopes arehighly unstable and are easily eroded by wave action, this would indicate thatfuture slopes should be held to a maximum of 3:1. 
S 

3.1.3 Flora/Fauna 

The vegetation at the existing hatchery includes trees approximately 20 years of age. A species of long needle pine shades the ponds nearthe administration building as well as along the drain canal on the south side ofthe site. The area nearest the administration building and dormitory is shadedby eucalyptus and palm trees, and shrubby deciduous ornamentals also form ahedge around the adjacent yard. Most of the driving and walking surfaces arevoid of any vegetation while various water grasses and reeds are growing in theshallows along canals and ponds. Most pond banks are too steep to support anyvegetation. The cultivated area around the hatchery produces a variety of
vegetable crops and cotton. 

Wildlife is relatively rare on the site with the exception of rodents,songbirds, and waterfowl. Domestic animals include donkeys, goats, camels, 
cows, chickens and ducks. 

3.1.4 Water Supply System 

Two water supply systems exist at the site: potable and production. Potable water is limited to a small storage tank which is periodicallyrefilled from an undetermined source. Production water consists of a pumpedand an open-channel system. The pumped system draws raw water from thenavigation canal and distributes it by pipe to several facillties in and aroundthe hatchery complex. The much larger open-channel distribution systemdraws water from the navigation channel by means of a gravity fed inletwater is transmitted to the ponds 
This 

by gated inlet structures and conduits
 
through the road berm.
 

3.1.5 Drainage System 

Discharge from the hatchery area is transmitted to the main drainby a network of small ditches. Outflow from the large rearing ponds is bymeans of gated outlets which discharge directly into the main drain along thesouthern boundary of the site. All water is then discharged into Rady drainwhich also serves a large agricultural area. Rady drain flow is eventuaiiypumped into a Serow primary drain which flows into Lake Manzala to the
northwest of the site. 
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3.1.6 Utilities 

The existing utilities at the site consist of the rudimentary potablewater system described above, a generator-supplied electrical power system,
and a septic tank sanitary system. 

3.1.7 Other Considerations 

The navigation channel adjoining the site is the only source ofproduction water for the existing complex. Its water source is Serow agricul
tural drain canal which is also the recipient of Rady drain flows. There are
indications that this system could result in partial recirculation of Rady drainoutflow by way of the navigation canal. The proposed water system is based on this assumption which will be verified before. proceeding 

nonexistent except for the existing ponds at the hatchery. 

into the next 
design stage. 

3.2 GENERAL DESIGN CRITERIA 

3.2.1 Site Character 

the 
The site of the SFH located near 

agricultural lands of the Nile Delta. 
Lake Manzala is quite typical of 

Elevation changes are almost 

The existing hatchery is visually dominated by a dense grove of evergreen trees which have been planted around the hatchery building complex
and along the south and west ends of the rearing ponds. The buildings at thehatchery are quite typical of local buildings; rectangular in form, made ofbrick covered with plaster and painted pastel colors. The hatchery is con
nected to the village at Serow by a narrow dirt road. 

3.2.2 Future Expansion 

The government currently owns sufficient land on the west end ofthe existing rearing ponds to double the present capacity. The existing pondshave excess capacity for the program which is defined in SFH Chapter 2,Biological Process Design, and therefore production can be expanded consider
ably without additional rearing ponds. 

Open space will be left adjacent to the hatchery compound to 
accommodate future expansion of the spawning and intensive rearing ponds. 

3.2.3 Flexibility 

It is possible that in the future some of the existing ponds can besubdivided to add more flexibility to the site. Existing ponds in the building
area that are not required by the program will also be retained. These ponds
can be used for research or production which add flexibility to the complex. 

3.2.4 Circulation 

Basic circulation at Serow will be provided on existing roadways. It may be desirable to provide easy truck access to one side of the hatchery
building while locating a pedestrian circulation spine at the opposite side. 

SFH 3.3 

'V1 



3.2.5 Existing Conditions 

The existing conditions listed in SFH Section 3.1 are criteria fordevelopment of the site and must be considered as parameters. Because thesite is already developed as an operating fish hatchery the parameters set byexisting conditions are much more rigid and it is necessary to fit new facilities 
within available space. 

3.2.6 Design/Code Standards 

Design/Code Standards will be the same as those outlined in NAC 
Section 3.2.6. 

3.2.7 State of the Art 

Refer to NAC Section 3.2.7 for the state of the art which will also 
be represented at SFH. 

3.3 SITE DEVELOPMENT PROGRAM AND GUIDEUINZ 

3.3.1 Introduction to Components 

In creating a master plan for the site, it is necessary to considerthe functional relationship of all the components which make up the SFH asthey relate to the existing environment. The most beneficial and functional use of the site can then be achieved. Because there is an existing complex atSerow, the best possible relationships must be accomplished within the 
structure of the existing facilities. 

The project is made up of many components which are discussed inChapter 2, Biological Process Design. The building functions will be describedin detail in the following chapter and will only be discussed as operational unitswhich relate to the other site functions. The major components which make up
this complex are categorized as follows: 

o Existing administration building 
o Hatchery building 
o Existing housing 
o Existing dormitory 
o Food storage building 
o Extensive spawning ponds 
o Broodstock holding ponds 
o Broodstock donor ponds 
o Broodstock segregation ponds 
o Broodstock recovery ponds 
o Intensive rearing tanks 
o Extensive rearing ponds 
o Rotifer production ponds 
o Quarantine ponds 
o Septic tank/drainfield 
o Parking 
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In this section, the relationships of all the components will bediscussed, as well as illustrated in a matrix that shows diagrammatically thedegree of relationship of each specific unit in the components. (See SFH Table 
3.1 and SFH Figure 3.2.) 

3.3.2 Project Building Component 

3.3.2.1. SFH PRODUCTION FACILITY 

The major building which will be constructed at Serow will be aproduction fish hatchery which will be used to produce carp fry. This buildingwill relate directly to the existing administration building which will continueto house administrative offices for the hatchery. A less direct relationship
will exist between the new facility and the houses and dormitory which support
the, hatchery staff. 

The hatchery relates most directly in terms of function to thespawning and broodstock ponds. In the intensive spawning operation, fish arecarried from the broodstock segregation ponds to the hatchery for spawningand are then returned to the broodstock recovery ponds. In the extensivespawning operation these broodstock ponds have a similar relation to the
extensive spawning ponds. 

3.3.2.2 OTHER STRUCTURES 

In addition to the hatchery building at Serow, separatea feedstorage building will be constructed to store manure, superphosphate,
ammonium nitrate, and other smaller quantity food sources in drums. The foodfrom this building will be used to feed the ponds, particularly the rearingponds. This structure should be located as close as possible to the ponds while
retaining a relationship with the access and circulation roads. 

A small structure will also be built to enclose the pumps in thewater supply system. This building will relate to the hatchery, where themajority of the filtered water will be used and to the main supply canal. 

3.3.3 Ponds Component 

The ponds at Serow can be divided into five functional groups:(1) spawning ponds, (2) broodstock ponds, (3) rotifer production ponds,(4) rearing ponds, and (5) quarantine ponds. The functional matrix relates thefunction of each of the nine specific types of ponds which make up these 
functional components. 

3.3.3.1 FUNCTION 

The function of each specific pond is described in SFH Chapter 2,Biological Process Design. Within each of the five functional groups,individual ponds relate fairly closely 
the 

to each other; however, individual pondtypes relate much more directly to the hatchery and their siting close to thebuilding will be given priority. The spawning and broodstock ponds have the 
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FUNCTIONAL RELATIONSHIP MATRIX
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closest relationship to the hatchery building, while the extensive rearing ponds
do not need to be near the building and will be located farthest away. Therotifer production ponds are used to produce live food for the rearing pondsand relate directly to them. The quarantine ponds relate to all of the ponds asthey will be used to isolate fish taken from any of the pond groups. 

3.3.3.2 	 AREA 

The specific area requirement of each pond is described
Chapter 2, Biological Process Design. The existing ponds 

in 
at Serow have agreater capacity than required by the new program; therefore, the designobjective will be to utilize these ponds and minimize construction costs. 

3.3.4 	 Chrculation Component 

3.3.4.1 	 ACCESS 

Access to the facility is via a compacted earth road from thevillage of Serow, located south of the hatchery. (See SFH Figure 3.1.)Operations vehicles can enter the complex on an east/west road located on thesouthern boundary of the complex or can proceed past the complex and entervia a roadway running along the northern boundary of the existing fish ponds.
An additional access may be desirable for pedestrians entering the complex 
near the administration building. 

3.3.4.2 	 CIRCULATION 

Vehicles will approach the hatchery building from the south side, onthe southern access road. Vehicle circulation to the fish ponds will be provided
via an existing road which encircles the pond system. 

3.3.4.3 	 PARKING 

Parkinj for vehicles will be provided on the southside of the newhatchery building. Operations vehicles will be parked in garage space In the 
hatchery building. 

3.3.5 	 Landscapig 

Landscaping at SFH will be limited to the immediate area aroundthe new hatchery building. The preservation of the existing stand of trees
which has been established around the hatchery complex is con'sidered important, because th 'y provide valuable shade and wind control and are a pleasing
visual element. 

3.4 	 RECOMMENDED SITE COMPLEX 

3.4.1 	 Introduction of Concept 

After analyzing the biological criteria with the existing environmental conditions and the design criteria, a recommended site concept wasformulated. Every effort has been made to preserve 	the existing facilities to
minimize construction costs. (See SFH Figure 3.3.) 
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Access and circulation will remain as they exist with the primary
vehicle access on the south side of the site. The hatchery, feed storage, and
parking will occupy the vacant land immediately west of the existing
administration and dormitory buildings. Access to these facilities will be from
 
the south of the primary access road.
 

The four existing earth ponds nearest the building will be filled to

make room for the 26 intensive rearing ponds, the 20 extensive spawning

ponds, and accommodate future expansion. The remaining 
earth ponds will
remain unchanged and redesignated to uses compatible with the new program.
The remaining 14 ponds located to the west have been designated as follows.
The first pond will be used as a broodstock recovery pond; second and third 
ponds as broodstock segregation ponds; fourth pond as broodstock donor ponds;
fifth through eighth ponds as broodstock holding ponds; and the ninth through
fourteenth ponds as extensive rearing ponds. No construction will be done on 
these ponds, except that inlet and outlet gates will be replaced so they are 
functional again. 

The six existing brick-walled ponds located on the southwest corner
 
of the buiding area to the east of the rearing ponds will be designated for use
 
as quarantine ponds. The rotifer and inocula production tanks will be located
 
adjacent to the hatchery and feed storage buildings.
 

A major potential problem exists with the water supply system at
Serow because rearing water is recirculated through the hatchery system. If a
disease should start in one pond, it could quickly spread throughout the entire
project. Currently, the drain wdter exits to the south end of the ponds into the 
Rady drain canal which flows south to the major canal which in turn feeds the
navigation canal which is used as a water source. The Rady drain canal should 
be isolated from the hatchery system and the flow of the on-site supply and

drain canals reversed. To accomplish this, the water will be pumped from the

navigational canal at the southeast 
corner of the hatchery and transported by

pipe to the canal which runs along the south end of the rearing ponds. The

Rady drain canal will then change from a drain to a supply canal. Water will
 
run through the ponds from south to north and will exit to the east in the canal
 
which runs along the north end of the ponds. The water will then flow from
the navigation canal into Lake Manzala, eliminating any chance of recirculat
ing disease problems. The hatchery water supply system will originate at the 
same pump house and will be filtered prior to entering the hatchery building. 

All undesignated ponds in the buiding area will be left intact and 
may be used for increasing production or minor research. These ponds will 
continue to use their existing water system. 

3.4.2 Advantages 

Making use of the existing facilities wherever possible will mini
mize construction costs. The fact that all existing ponds exceed the require
ments of the program provides a built-in expansion capability. 

Location of the proposed hatchery building in the existing building
complex takes advantage of the relationship to the existing administration
building and makes use of the existing trees which provide valuable shade and 
wind control. 
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Reversing the flow of water in the complex wiU eliminate a disease 

problem which has the potential of destroying an entire year's production. 

3.4.3 Disadvantages 

Fitting facilities into the existing complex does not allow the best 
possible functional relationships; however, within this given structure, a viable 
arrangement has been achieved. It is also difficult to get proper vehicle 
circulation between the existing facilities. 

Changing the water flow direction will require pumping, which will 
increase both the capital and operating costs. 
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SEROW FISH HATCHERY
 
CHAPTER 4
 

PRODUCTION FACILITY
 

4.1 DESIGN PARAMETERS 

4.1.1 Introduction 

Design parameters-climate, building technology for the region,
energy conservation requirements, governing building codes-are the factorsthat collectively provide the basis of the design for a building. In this section,
all important design parameters for the Serow Fish Hatchery (SFH) buildingsare discussed. Parameters are classified in seven major groups: function,expansion, site and existing conditions, building technology, character, culture,and codes. Reference is made to other chapters of the Egypt Aquaculture
Project (EAP) and other sections of SFH Chapter 4 where the parameters are
discussed in this section are expanded upon. 

4.1.2 Function 

The SFH buildings will house the following functions: 

o Aquaculture production to support fish farming throughout
Egypt 

o Production of carp fry for the outdoor rearing ponds 

o Production of live food for carp fry 

o Office space for staff
 

For detail, see SFH Chapter 
 1, General Project Profile, and SFHChapter 2, Biological Process Design. Designing a building that willaccommodate these functions is the primary objective, and must beaccomplished without overdesigning. The facilities proposed will be adequateto encourage development of strong programs in production without rooms or
sections of buildings being underutilized. 

SFH Section 4.2, Building Program, presents a detailed analysis ofspace requirements for the SFH. Section 4.3, Relationships, analyzes various
types of relationships between the spaces developed in the building program.
These two sections are the basis for developing a functional design. 

In the initial stages of analyzing space requirements, the areas were classified as office/administration-type spaces and hatchery/production
type spaces. The need for close connections between these areas can beachieved by retrofitting the existing administration building and building a newhatchery-laboratory building in close proximity. The retrofit project willrequire future onsite investigations into the condition of the structure. 

4.1.3 Expansion 

The SFH site has sufficient land for large-scale expansion, 
however, water may limit expansion potential. 
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4.1.4 Site and Exiting Conditions 

Topography, climate, vehicular access, soils, native vegetation,existing buildings and site development heavily influence the design 	 of a
building. 

The climate and the existing site development are undoubtedly thesite factors that will most heavily influence design of the SFH laboratoryhatchery 	 building. SFH Section 3.1.1, Climatic Conditions, outlines theclimate at 	Serow. The general principals for responding to the climate areoutlined in 	NAC Section 4.1.4 and will be followed at the SFH. SFH Section3.3, Site 	 Development, and SFH 	 Figure 3.3, Recommended Site Concept,indicate the 	relationship of new structures to the existing site development. 

4.1.5 	 Building Technology 

Refer to NAC Section 4.1.5 for a discussion of building technology. 

4.1.6 	 Character
 

The new SFH laboratory-production building will 
 conform to 	 theexisting environment at the site. The existing buildings are brick covered inplaster, generally two-story, and rectangular. Any new structures will befinished with plaster and in the pastel color range of the existing structures.The administration building will not change in form but will undergo painting,plaster work and some changes in entrance access. The new laboratoryhatchery building will be situated to take advantage of shading provided byexisting trees. The building complex at the west end of the site will retain the
cool oasis character that presently exists. 

4.1.7 	 Cultural Imperative 

NAC Section 4.1.7 describes the cultural imperative which will befollowed for the SFH project. 

4.1.8 	 Design/Code Standards and State of the Art 

The state of the art and the design/code standards of the SFH willbe the same as those outlined in NAC Section 4.1.8. 

4.2 	 BUILDING PROGRAM 

4.2.1 	 Introduction 

The building program described in this section was developed basedon the information provided in SFH Chapter 1, General Project Profile, and
SFH Chapter 2, Biological Process Design. 

SFH Section 4.2.2 summarizes the building program detailedAppendix C.1. Each space is identified by name end number and 
in 

the net area(actual floor area measured inside the walls) 	 given. A description of the purpose or 	function of the space is also provided. 

VIP
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Appendix C.1 consists of a standardized form which provides
complete basic information about each space. The form was designed to be 
comprehensive and yet flexible enough to work for the variety of spaces 
involved. Appendix C.1 is the heart of the building program and is the basis 
for the Relationships Analysis (SFH Section 4.3) and the Recommended 
Building Concept (SFH Section 4.4). 

4.2.2 Building Program Summary and Notes 

4.2.2.1 OFFICE SPACES 

(To be located in existing administration building after retrofit.) 

Reception/Clerical 

Space No: R/C Area: 30 m 2 

Function: Lobby/reception area will serve as entrance to 
hatchery. Any clerical staff could be located here and also act as receptionist. 

Conference Room 
2

Space No: CO Area: 30 m

Function: Provide conference room, library space for 
hatchery staff and visitors. 

Director's Office 

Space No: D Area: 20m 2 

Function: Office for director/senior staff person. 

Senior Staff Office 

Space No: SEN Area: 15 m 

Function: Office space. 

Support Staff Offices 

Space No: SS Area: 40 m 

Function: Office space for technical support personnel. 

Crew Room 

Space No: CR Area: 20 m 

Function: Temporary accommodations for overnight or off
hours. Provide for sleeping, eating, and praying. 
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Kitchenette 
2 

Space No: K Area: 4 m 

Function: Provide coffee and drinks for staff. 

Storage
 

6 m 2
Space No: ST Area: 

Function: Provide storage space for office supplies. 

Janitorial Storage 

Space No: JS Area 4 m 

Function: Provide storage space for building, cleaning, and 
maintenance equipment. 

4.2.2.2 LABORATORY-HATCHERY 

(To be a new structure located in close proximity to office 
building.) 

General Laboratory
 
2


Space No: LAB Area: 30 m

Function: Support staff perform hatchery monitoring
functions, involving samples from ponds. Some applied research will be done in 
off season. 

Media Preparation 

Space No: M Area: 6 m2 

Function: Wet room provides work space for staff to prepare 
cultures which are then transferred to culture room. 

Culture Room 

Space No: C Area: 15 m 

Function: Staff initiates phytoplankton cultures. 

Algal Inocula 

Space No: Al Area: 80 m 2 

Function: Algae multiply in tanks for use in larval food 
production. 
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Algal Production (outdoors) 

Space No: AP 

Function: Algae multiply in tanks for in rotifer producuse 
tion and for food for carp fry. 

Rotifer Inocula (outdoors) 

Space No: RI 

Function: Rotifers multiply in tanks for use in rotifer 
production. 

Rotifer Production (outdoors) 

Space No: RP 

Function: Rotifers multiply in tanks as feed for carp fry. 

Spawning 

Space No: SP Area: 80 m2 

Function: Staff and laborers induce carp to spawn andgather the eggs. Carp are brought from segregation ponds, returned torecovery ponds. Eggs are transferred to incubation room. Process carried out over period of 6 months. Senior staff person maintains office. 

Incubation 

Space No: IN Area: 50 m2 

Function: Staff and laborers hatch carp eggs. Eggs arebrought from spawning, washed and counted, deposited in Zuger jars wherethey hatch, into hardening troughs where they begin feeding, then taken to
intensive rearing ponds. Process carried out for 6 months. 

Food Storage 

Space No: FS Area: 8 m 

Function: Storage of cereal-type foods and frozen food
components for ponds. 

Garage/Shop
 

Space No: G/S Area: 28 m 

Function: Open shelter for 2 vehicles and shop space for 
general repair work. 
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Ponds Storage 

Space No: PS Area: 25 m2 

Function: Storage space for nets, buckets, general mainten

influence the proposed building program. 

ance equipment. 

PATTERNS AND RELATIONSHIPS 

detail in 
The SFH is made up of many components which 

Appendix C. In addition parameters such as sun, 
are described in 
wind, and sound 

The following matrix and diagrams
illustrate the different relationships which must be considered in developing a 
recommended building concept. 

The functional matrix, SFH Table 4.1, illustrates the degree of 
connections between the programmed spaces. In SFH Figure 4.1, Functional 
Relationships, the spaces have been grouped in two areas: office
administration and laboratory-hatchery. This separation reflects the client's
desire to use the existing administration building and to maintain functional 
difference between these spaces. If a strong link is provided between those 
spaces and if the distance between the spaces is not too great, the separation
of office from lab-hatchery proves a workable concept. Since the staff is
small, personnel will be performing a variety of functions. This necessitates 
easy flow from office to spawning, incubation, general laboratory, and exterior 
ponds. The majority of this movement will be pedestrian. SFH Figure 4.1 is to 
scale to illustrate dimensional relationships. 

The new structure will be one-story with the majority of functions
requiring a 3 to 4 m height. All the following figures use the functional 
diagram as a base; in this way agreements and dissonances with functional 
needs are readily apparent. 

SFH Figure 4.2 illustrates rooms which require natural light and rooms which ideally are naturally ventilated. For natural ventilation, the 
spaces should take advantage of the northwest winds, which are predominant in
the summer, and should have cross-ventilation (openings on two room faces).
For natural lighting, north and east light are best as this light does not transfer
the outdoor heat coming from direct sunlight. West light is also usable, if 
proper shading is provided. The algal inocula area is the only exception in that
this area requires a constant light so that tanks will never be in shade. 

SFH Figure 4.3 illustrates sound relationships. One of the most 
important is the need for quiet in the spawning room. 

As discussed in SFH Section 4.1, there is a definite need for future
expansion space in the structures. SFH Figure 4.4 notes rooms which would
require expansion if the hatchery undergoes the proposed increase in produc
tion. 
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SFH TABLE 4.1
 
FUNCTIONAL RELATIONSHIP MATRIX
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4.4 RECOMMENDED BUILDING CONCEPT 

4.4.1 General Description 

After analyzing the site and studying patterns evolving from
building program (see SFH Figures 4.1 - 4.5), a general building concept 

the 
hasdeveloped. An important element of this concept is the preservation of the

existing facilities such as structures, vegetation, and ponds. As a result, theactual building site becomes pinpointed to a quadrangle south and west of theexisting administration building. This site then becomes limited by the new
algal production area which must be to the south, for full sun, and must have a
connection to the building and the algal inocula. 

The existing administration building has entrances to the east and 
west and one stair/entry to the north. After studying the building program andthe existing building layout, the decision was made to locate the director's
office, two senior staffpeople, and conference room on the upper floor. 

This creates a quiet office environment on the upper floor. The
lower floor is then available for a centrally located reception area and supportstaff offices and services. A link will be created between the two floors by
opening up walls at the stairway and hall. Coffee service could be provided on
both floors or main floor only. Support staff will be spending the majority of
their time in the hatchery and outside at the ponds. Support staff offices are
located close to the major walks at the east and west end of the building.
These walks will connect with the hatchery building and ponds. 

The new hatchery building is sited on a north-south axis. Functions
evolved linearly as the major.ity require outside access to the ponds. Also, thisleaves adjoining space open for future expansion. One of the original ideas for 
a building block maximized the north facing wall, however, when the specificsof the site were studied, this did not prove feasible, as the administration
building would severely reduce the north light and the northwest winds. Iflocated south and west of the administration building, the hatchery can be a
long north-south building, which takes advantage of the northwest winds forcooling, provides north light for the lab, and has full southern exposure foralgal inocula tanks. Rooms which require natural ventilation, but not light
could have louvered openings on east and west walls. 

The east side of the building provides access for all rooms to a walkwhich connects to office and exterior ponds. Pond access is necessary forspawning, incubation, and lab work. The majority of this activity will be byfoot but vehicle access is provided to the west for spawning and incubation. 

4.4.2 Advantages 

The use of the existing administration building will help to minimize construction costs. Although the building requires remodeling, it isassumed no major structural work will be required. The construction of the new building will not subtract from the natural lighting and cooling of theexisting building. Existing vegetation is being preserved for the benefits toboth buildings. The majority of desired relationships for function, sound, and
natural systems have been achieved in this new complex. 
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4.4.3 

The new hatchery building will serve as a link between officespaces and rearing and production ponds. This new structure will house allhatchery production facilities and will generally increase the efficiency of the 

pattern to a somewhat different can sometimes create difficulties. 

SFH. 

Disadvantages 

As mentioned in the site design concept, adapting an existing 
use In the case of building function, the reuse of the administration building creates someproblems in that the staff must be separated onto two levels. The proposedconcept attempts to maintain the communication necessary for a working

program. Access from a vehicle to the office building is somewhat indirect as
vehicle access to the hatchery has taken precedence. 

SF1 4.9 A. 

_V, 



SEROW FIH HATCHERY
 
CHAPTER 5
 

ENGINEEIUNG SYSTEMS
 

5.1 RECOMMENDED MECHANICAL SYSTEMS 

The mechanical process systems are the main support for SerowFish Hatchery (SFH). Their complexity reflects the need to meet the broad
demands of various production programs. The concept of conserving energy
has been incorporated into all the mechanical systems and concepts have beendeveloped for solving the major engineering problems. It should be noted
however that these are only engineering concepts and the actual systems mayvary during schematic design. This concept program provides a basis for
planning and a preliminary cost estimate. 

5.1.1 Process Water Supply Systems 

Only fresh water is needed to meet the requirements of theintended biological process at the SFH. The total water requirement forSFH is estimated to be 14,000 I/min. Process 
the 

water will be obtained from thenavigation canal. Two water intakes at the navigation canal will be needed to
provide different water quality to meet the biological needs. 

One water intake will draw 1,725 I/min of water, which will befiltered and aerated prior to use. The treated canal water of 1,725 1/min will
be distributed to the hatchery building, outdoor larval food tanks, quarantine
ponds, spawning ponds and intensive rearing ponds. -The distribution of treatedcanal water for the hatchery building and its related ponds is schematically
shown in SFH Figure 5.1. 

The other water intake at the canal will draw the remaining 12,240
I/min which will be distributed directly to the outdoor ponds without 
treatment. 

The untreated canal will provide waterwater for recovery ponds,
segregation ponds, donor brood andponds, holding ponds extensive rearing
ponds. The distribution of the untreated canal water is shown in SFH Figure
5.1. 

5.1.2 Service Water Supply System 

The sand-filtered canal water will be used through boost pumping,
for service water supply, shown SFH Figure 5.2. wateras in Service 
primarily intended for cleaning purposes at the hatchery building. 

is 

5.1.3 Fire Water Supply System 

The sand-filtered canal water will be pumped through boost pumpsto provide water for fire protection, as shown in SFH Figure 5.2. The water
flow needed for fire protection of the hatchery building will be determined
using the recommendations established by the National Board of Fire 
Underwriters (USA). 

SFH 5.1 



5.1.4 Domestic Water Supply System 

A water line is being planned to provide potable water to the
project site. The domestic water supply system recommended here is an
interim solution. The required otable water for the hatchery building is
estimated at 2,000 /day. This water will be delivered by truck and stored in a 
new elevated storage tank. The distribution of potable water is schematically
shown in SFH Figure 5.1 and will be designed to be compatible with the 
planned water line. 

5.1.5 Tempered Water Supply System 

A need to provide the capability of heating water from November 
through February to 240C has been established. About 150 I/min of process
water needs to be tempered for the intensive spawning, incubation, and larval
food rearing ponds. The water tempering system is presented schematically in
SFI Figure 5.3. Solar energy will be the primary source for heating water to
24 C from November through February. It should be noted that cooling is not
needed for the water tempering system. It is suggested that other alternative 
systems for water heating be included for further study. 

5.1.6 Process and Service Wastewater Treatment System 

Process water, after outdoor pond use, will be discharged directly
into the drain canal without treatment, as shown in SFH Figure 5.1. However, 
process and service wastewater generated from the hatchery building will be
treated prior to discharge to the drain canal. The treatment system willinclude sedimentation and aeration, as shown in SFH Figure 5.4. The settled 
sludge out of the sedimentation tank will be hauled away for disposal. The
aeration is to increase the dissolved oxygen content of the wastewater before 
it is discharged to the drain canal. 

5.1.7 Domestic Wastewater Treatment System 

Domestic wastewater is generated from sanitary use and
laboratory-related use at the hatchery building. The total sanitary wastewater
is estimated to be 1,200 I/day. The sanitary wastewater will be aerated,
stored and trucked away for disposal, as shown in SFH Figure 5.4. However,
the existing domestic wastewater disposal system will be continuously in use ifproved to be satisfactory. Septic tank and drainfield methods will also be
considered depending on the soil conditions. The final decision on the domestic 
wastewater disposal will be made when the soils report becomes available. 

5.1.8 Compressed Air System 

The compressed air system will be required in the laboratory larval
food production and hatchery facilities. Two air blowers, one serving
standby unit, 

as a 
will be located in the mechanical space of the hatchery building.

Air will be piped to the laboratory and other areas that require this utility. 
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5.2 RECOMMENDED HVAC SYSTEMS 

5.2.1 Ventilating System 

Most areas of the SFH will have mechanical ventilation to aid intemperature and humidity control, removal of toxic fumes, and odor control.Mechanical ventilation will be accomplished with electrically powered fans ofthe following types: wall mounted propeller fans, centrifugal roof exhausters,and cabinet 	centrifugal fans. Selected fans will be provided with two-speed or
variable-speed controL 

Those areas not needing mechanical ventilation will be naturally 
ventilated with operable windows, openings, etc. 

5.2.2 	 Air-Conditioning System 

It is anticipated that two areas will be air-conditioned at the SFHto provide 	a temperature controlled experimental environment. These areas 
are as follows: culture room and the general laboratory. 

Space cooling (air-conditioning) will be accomplished withelectrically powered air-conditioners such as packaged through-the-wall unitsusing air-cooled condensers, and/or roof-mounted single package units with
air-cooled condensers. 

In the interest of energy conservation and energy cost savings,independent "package" systems will be utilized so only those areas requiring
cooling need be operated. 

No ductwork will be used. Control will be provided by either
integral or wall-mounted thermostats. 

In those areas requiring dehumidifying, independent dehumidifiersof the dessicant or refrigeration type will be used. Wall-mounted independenthumidifiers of the atomizing type and/or electrically generated steam typewill be utilized where there is a need for humidification. Control will be
automatic via humidistats. 

5.2.3 	 Refrigeration Systems 

No major refrigeration system per se will be provided at the SFH 
Refrigeration will be limited to appliance type refrigerator/freezers. 

5.2.4 	 Design/Code Standards 

Design and code standards will be the same as those established for 
the NAC Section 6.2.5 

5.2.5 	 State of the Art 

NAC Section 6.2.6 explains the state of the art for all the sites in 
general and therefore applies in this case for SFH. 
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5.3 RECOMMENDED ELECTRICAL SYSTEMS 

5.3.1 Lighting System 

designed 
Indoor, outdoor, and process lighting at this facility will be 

on the same basis and criteria as described in NAC Section 6.3.1,
except that 	there will be no staff accommodations. 

5.3.2 	 Power System 

The power distribution system throughout this site will follow the 
parameters set forth 	 in NAC Section 6.3.2 and in accordance with the
regulations 	and practices of the regional electrical utility. 

5.3.3 	 Communications System 

A conventional telephone system, designed on the basis described in
NAC Section 6.3.3, will be installed throughout this facility. In addition, there
will be a refreshment signalling system and intercommunications between 
management level offices and the associated secretarial posts, as outlined for 
the NAC. 

5.3.4 	 Hydraulic Monitor/Alarm System 

Monitoring of the hydraulic systems at this site, and the alarms to
be provided at wet well and storage locations, will be designed as described in 
NAC Section 6.3.4. 

5.3.5 	 Fire Alarm System 

The fire alarm system at this facility will be essentially as
described in NAC Section 6.3.5 throughout the process and office areas except
that no sprinkler or extinguishing systems will be utilized. 

5.3.6 	 Design/Code Standards 

Design codes and standards will be those described in NAC Section 
6.3.6. 

5.3.7 	 State of the Art 

The state of the art envisaged for this facility will be the level 
described in NAC Section 6.3.7. 

5.3.8 	 Other Considerations 

The parameters discussed in NAC Section 6.3.8 will apply to this 
site as well, where applicable. 
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5.4 RECOMMENDED CIVIL SYSTEMS 

This section of the report is devoted principally to the description
of site earthwork and water supply/distribution and drainage for the outdoor
pond areas. Earthwork for the SFH is limited to the consideration of new
facilities' space and grading requirements, and to modifications to the existing
open-channel water distribution and drainage systems. Water system consider
ations include: 

o Peak transmission rates 
o Quality 
o Energy conservation 
o Operation and maintenance requirements 

Preliminary construction cost estimates for the systems and
modifications described in this section are summarized in SFH Chapter 6 and
detailed further in Appendix C. 

It must be emphasized that the following descriptions are for 
conceptual schemes which will either be refined or modified and possibly
changed during schematic design. The conceptual schemes, however, provide a
basis for planning and for the preliminary cost estimate. 

5.4.1 Earthwork 

Besides foundation excavation for the new buildings and the pump
station, earthwork will be necessary to construct the intensive rearing tanks,
spawning ponds, chlorella production ponds, and the broodstock recovery pond.
This will be accomplished by excavation and grading of existing pond
embankment material or grade. A very limited amount of earthwork will also
be necessary to construct the inlet to the pump station at the navigation
channel and to install the underground piping to the wet wells and from the 
pump station to the distribution canal. 

Side slopes of 3:1 or shallower will probably be required for all
newly constructed earthen pond embankments. This is believed necessary
because of the unstable soil conditions observed during a site visit. Actual
design will be developed when the soils report becomes available. 

5.4.2 Paving 

The entry road as well as parking and turn-around areas at the site
will be paved. The crushed rock base and paving thicknesses will be based on
the largest weight class of vehicles expected to have access to the site. Foot
paths atop the pond embankments will not be paved but are expected to
require vegetative soil stabilization measures to reduce maintenance 
requirements. 

5.4.3 Water Intake 

The total water requirement for the SFH will be about 14,000 liters 
per minute and will be obtained from the adjoining navigation canal. Two pipe
conduits will be installed from the intake structure at the canal to the pump
station. One pipe will draw up to 1,725 liters per minute of water which will 
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be filtered and aerated for distribution as described in Section 5.1.1. The
second pipe will draw up to 12,240 liters per minute which will be distributed
directly to the outdoor ponds without treatment. The intake structure at the
canal will be constructed using reinforced concrete and will be shared by the 
two water intake pipes. A trash rack will be incorporated in the intake 
structure to prevent entry of large floating objects which could clog the intake
pipes or inflict damage to the pumps. Each intake pipe will terminate in a 
separate wet well located at the pump station. 

5.4.4 Hydraulic Profile 

Pumping will be required for all water in order to provide the
required filtration, or to provide sufficient hydraulic gradient through the
revised open channel water distribution and drainage system to satisfy peak
flow requirements. The hydraulic profile for the proposed system is shown on
SFH Figure 5.5. The existing system is similar, but construction of a new 
system is recommended for water quality and quantity considerations. 

The system requiring filtration and aeration has been discussed 
earlier in this chapter and no further descriptions are believed necessary. The
untreated canal water system, however, needs to be discussed further. The
extensive changes to this system are recommended to prevent any recircula
tion of drain canal water through the water intake, thus preventing
possible spread of disease from one afflicted pond to the whole hatchery. 

the 

It is possible that recirculation of water occurs with the existing
system. This is indicated because the Rady drain canal discharges into Serow 
primary drain upstream of the intake pump station for the navigation canal,
the only source of water to the SFH. It is therefore proposed to reverse the
flow direction through the ponds by utilizing the unfiltered pumped supply to
feed the existing drain canal which is shown as the distribution canal in SFH
Figures 5.5 and 5.6. The existing supply canal would then function as a drain 
without any further modifications because of hydraulic gradient. Removal of
the existing inlet structure at the supply canal may or may not be necessary.
This will be determined when its dimensions and design become available. 

The conceptual water supply and drainage scheme for the SFH 
assumes that the flow rate in the navigation canal is significantly greater than
the peak water needs of the site. If this assumption is not true, the proposed
water system would result in greater recirculation potential than with the
existing works and would be totally unsatisfactory. Even if the navigation
canal flow rate is slightly higher than the water demands of the site, tidal
fluctuations in Lake Manzala, and/or restrictions in the flow path of the canal
(i.e., siltation and excessive aquatic vegetation) downstream of the site could 
result in some recirculation. Because this condition cannot be tolerated a
hydraulic evaluation of the canal should be conducted, and historical flow and
tidal information be to the ofshould obtained ascertain feasibility the 
proposed system. 

5.4.5 Water Distribution and Drainage System 

The water distribution and drainage system for the site is shown on 
SFH Figure 5.6. The treated canal water will be distributed by pipeline to the
hatchery building, outdoor larval food tanks, quarantine ponds, spawning ponds, 
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and intensive rearing tanks. The untreated canal water will be piped to thedistribution canal which will supply the broodstock recovery pond, segregationponds, donor pond, broodstock holding ponds, and the extensive rearing ponds.Outflow from all the ponds and tanks will be conveyed by gravity to the drain
canal by a system of pipes and open channels. 

Screening will be provided at all outlet conduits and at the inlets ofthe ponds supplied by the distribution canal. Visual observation of the inletand outlet gates of the existing rearing ponds indicated that most wereinoperable due to lack of use and maintenance. It is assumed that this problemwill be remedied by the ongoing restoration work. Inlet and outletmodification costs for the existing rearing ponds are not included in the cost 
estimate. 

5.4.6 Design/Code Standards 

The only portion of the recommended civil systems discussed in thissection that will incorporate design standards will be the site road work.
APWA standards will be adopted for this work. 

The 

5.4.7 Other Considerations 

To guarantee that the water supply system for the site willfunction properly, an adequate and reliable electrical power source must beprovided. Continuous monitoring of pump performance and water surfaceelevations both upstream and downstream of the pump station must also beprovided to prevent large fluctuations in water levels which could impair the
effectiveness of the water distribution system. 

5.5 STRUCTURAL SYSTEM 

5.5.1 Loads 

The SFH design loads are the same as those loads described in NAC
 
Section 6.5.1.
 

5.5.2 Building Materials 

Cast-in-place (CIP), reinforced concrete is the recommendedbuilding material for the structural members of the SFH. Red brick or hollowconcrete block are the recommended materials for exterior wall construction.See NAC Section 6.5.2 for a discussion of these building materials. 

5.5.3 Foundations 

The foundation for the SFH may be either isolated spread footingsor continuous footings as described in Section 6.5.3 of the NAC portion of thisreport. The final selection of foundation type will be made after the results of
soil tests performed at this site are received. 

5.5.4 Building Framing System 

A CIP, reinforced concrete frame with masonry Infill walls is therecommended structural system for the SFH. A description of this system can
be found In NAC Section 6.5.4. 
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5.5.5 Design Criteria 

See NAC Section 6.5.6 for a description of the design criteria 
which are applicable to the SFH design. 
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SEROW FISH HATCHERY
 
CHAPTER 6


ESTIMATED COST OF CONSTRUCTION - SUMMARY
 

6.1 BASIS OF COST ESTIMATE 

The conceptual construction cost estimate for the Serow FishHatchery (SFH) is based on the concept design criteria researched and developed for this project as described herein as well as the currently understoodproject site conditions and limitations. All material, labor, and equipmentcosts are based on the joint professional knowledge and related constructionexperience for similar projects by the design team for both home and abroad. 

Wherever possible, construction costs are based on native construction materials and current Egyptian construction practices. Construction is tobe performed by local contractors. The cost of all American (U.S.A.) made
material and equipment used in this cost estimate includes all expectedhandling and freight charges, F.O.B. Alexandria, Egypt, but does not include any United States export duties which may be levied against such goods. 

All construction costs are shown in U.S. dollars as of February1980, escalated to the projected mid-point of project construction (see SFH 
Figure 6.1). 

6.2 SCOPE 

The proposed project budget covers all work necessary to constructthe SFH including the production facility, fuel storage building, retrofit of theexisting administration building, and all associated work including all sitemechanical, electrical, and civil work as described herein within the limits ofthe proposed site boundaries. It is important to note that in no case does thecost estimate reflect an expenditure for any work on the public water systems. 
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6.3 COST SUMMARY 

6.3.1 Site Work 
6.3.2 SFH Laboratory and Hatchery Building
6.3.3 SFH Existing Administration Building
6.3.4 SFH Feed Storage Building 
6.3.5 	 Cost Factors and Assumptions
 

@ 10% 

6.3.6 Construction Cost - Subtotal 
6.3.7 	 Overhead and Profit
 

@ 20% of Line 6.3.6 

6.3.8 	 Mobilization 

@ 5% of Line 6.3.6 
6.3.9 	 Remoteness 

@ 15% of Line 6.3.6
6.3.10 Construction Cost - Total (February 1980)
6.3.11 	 Contingencies 

@ 15% of Line 6.3.10
6.3.12 SFH Project Subtotal (February 1980)
6.3.13 	 Escalation to September 1981 

@ 38% of Line 6.3.12 

6.3.14 SFH Project Total Projected Cost 
6.3.15 SFH Project Total Projected Cost, 

Rounded 


US $ 401,000 
292,000 
38,000 
7,000 

US $ 
73,800 

811,800 

162,360 

40;590 

1219770
US $ 1,136,520 

170 478 
US 998 

496,659 

US $ 1,803,657 

US $ 1,804,000
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MULLET COLLECTING STATIONS
 
CHAPTER 1
 

GENERAL PROJECT PROFILE
 

1.1 PURPOSE AND FUNCTION 

The demand for mullet fry (Mugil cephalus and Mugi cato) forstocking Lake Qarun and private fish pondsin Egypt is at least 35 millin eachyear. Demand for mullet fry during the next decade, based upon knowngovernment development plans, is estimated to be 155 million fry. A new laketo be developed in Wadi El Ruwayan, southwest of Lake Qarun, will require atleast another 10 million mullet fry per year. 

At present, the El Mex fry collecting station is the only stationproviding mullet fry to fish ponds. The El Mex station originally provided 20million mullet fry but now produces only half that number due to chemical andorganic pollution of the El Mex waters. Therefore, the long-term potential ofthe El Mex station is at best uncertain. Certainly it is inadequate to meet the
demand for mullet fry. 

Two better sites for collecting stations have been identified. Oneis at the El Gameel Channel which connects Lake Manzala to the Mediterranean about 6 km west of Port Said. The other is at the Gamassa Channelabout 50 km west of the Domyat (Damietta) branch of the Nile. Both locationshave access to good roads, and the distance to the southernmost point of frydistribution i' about 200 km or well within practical fry transport range. Landand fresh water are also available, although dechlorination of fresh water will
probably be necessary at both locations. 

Each colecting site can probably yield about 30 million fry (M.cephalus and M. capito) per year. Collecting stations at both locations haye"beendesigned-to accommodate this number of fry. The fry yield at eachcollecting station may increase by about 15 percent through refinement ofmanagement techniques, although major expansion cannot be expected fromthese sites for several reasons. Since the output is dependent upon thenumbers of natural spawned fry in each locale, the natural productivity willdetermine fry availability. Also, thatthe area can supply a given collectingstation is limited by the t ransportation time required to deliver the captured
fry to the station. 
 Each will require about 2.5 feddans of land area surroundedby security fencing in the vicinity of a floating pier which will receive frydelivery from local fry collecting boats. Collected fry will be checked fordisease conditions, acclimated to fish pond salinities, and then transshipped tonursery and grow-out ponds. These fish ponds will be located at: (1) theNational Aquaculture Center (NAC) at El Abbasa, where the fry will be heldfor 1 to 12 weeks before distribution to the farms of the Model HomesteadComplex (MHC) nearby, (2) the existing private and government fish farms Inthe region, and (3) the fingerling ponds at the NAC. 

1.2 ADMINISTRATIVE PROFILE 

Each mullet collecting station and its activities will be the responsibility of an MCS station administrator. Activities at each station will be
closely monitored by NAC personnel. 
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1.3 EXPERIMENTALRESEARCH PROFILE 

Research efforts at the mullet collecting stations (MCS) will belimited during the collecting seasons. Most research during this period will bedirected toward identification and control of pathogenic organisms affectingthe fry. Handling and transport of fry, as well as crowded conditions at thecollecting stations, will contribute to the stress on the fry, making them moresusceptible to disease organisms. A continuous monitoring program is essentialto maintain healthy and disease-free acclimation facilities at the collecting
station. 

During the off-season the MCS may conduct research experimentsdesigned to improve acclimation procedures and develop information on frynutritional requirements. Alternate feeds or feeding regimes might evolve
from such experiments. 

Research at the MCS may be done using the acclimation andisolation facilities or in the laboratory. The wet-lab portion of the laboratoryis intended to support experimental fry populations and is capable ofduplicating many of the conditions encountered during the normal acclimationcycle. Other laboratory components be formay used data gathering and
analyses. 

1.4 PRODUCTION PROFILE 

Mullet fry will be acclimated to fresh water at the El Gameel andGamassa MCS in 10-day cycles. M. capito will be collected for acclimationand subsequent transport to the fish farms from mid-February to mid-July ofeach year. From approximately mid-July through November of each year, thefry being collected will be M. cephalus. This results in fry collecting activityfor about 9-1/2 months of each year (MCS Table 2.2). 

Fry of both species will be treated according to the same schedule.Mullet fry will be delivered to the MCS by boat to the incoming pier at thestation or by surface road. Fry will be examined for general health and transport injuries upon receipt by the station. Healthy fry will be counted into theacclimation raceways where they will be acclimated to freshwater conditions. 

The salinity of the acclimation raceways will be adjusted to that ofthe collecting waters to minimize transport and handling shock for incomingfry. Water in the acclimation raceways will remain this salinity for twoatdays to allow the fry to become stabilized after colection and transport to thecollecting station. Once the condition of the fry becomes stabilized, thesalinity may be slowly adjusted to the target salinity, or fresh water for mostfarm ponds. This salinity change should require one to two days to complete toavoid further stress on the fry. 

The remaining six days of the acclimation cycle are intended toaccomplish several objectives. The fry are permitted to stabilize at the newsalinity while teing closely monitored for disease outbreaks or continuedtransport mortality. Mullet fry that exhibit excessive mortalities or diseasesymptoms should be immediately transferred to the isolation tanks for treat-
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ment. This portion of the 10-day acclimation cycle may be used to plan fordisposition of the fry to nursery and grow-out ponds. Logistics of fry transportare very important since transport-induced stress is directly correlated tohandling care and length of time in transit. Also, at least 24 hours is requiredto clean and sun-dry each acclimation raceway thoroughly in preparation forthe next acclimation cycle. This part of the cycle is necessary to preventpathogenic organisms from infecting consecutive fry lots. Therefore, all netsand equipment used in the tanks racewaysand should be dipped in a disinfecting solution or completely sun-dried between each use. 

Mullet fry that have been determined to be diseased or excessivelystressed should be placed in the isolation tanks to prevent spread of infection
to healthy fry and to permit treatment of the affected fry. Standard treatment procedures are to-be followed for the situation as determined by the
collecting station's laboratory staff. 

Upon completion of the acclimation period, the fry will be crowdedto one end of the raceway where they may be netted and counted into transport containers. Transport containers will be moved to the shaded loadingdock where they may be loaded onto trucks for distribution to grow-out ponds.Transport time, from crowding in the raceway to release at the fingerling or 
grow-out pond, should be kept to a minimum. 

1.5 SUPPORT PROFILE 

Periodic maintenance and light repairs of MCS facilities and equipment may be done at the station by the laborers and security staff as directedby the station administrator and support staff. This might include mainte
nance of vehicles, pumping systems, and the station building. 

1.6 FEED PROFILE 

Dry fish rations, such as rice bran, will be fed to the mullet fry atabout five percent of body weight per day. This will require almost 13 kg of
food per day when all tanks and raceways are stocked to capacity, which is 1.7
million fry. A one-month supply of feed would be about 375 kg. 

1.7 STAFFING PROFILE 

The station administrator will be assisted by four technically
qualified support staff members. The support staff will operate the laboratoryand manage the day-to-day tasks at the collecting station. This will includethe receipt and distribution of fry to fingerling and grow-out ponds as well asmaintaining the acclimation schedules. When required, they will also transfer
weak or stressed fry to the isolation tanks and see that treatment 
 is carried 
out. Feeding schedules and equipment maintenance are also the responsibili
ties of the support staff. 

The four support staff will supervise the work of five laborers andsecurity guards, as well as two drivers for each station. Their schedules will
Include night shifts as required. 
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MULLET COLLECTING STATION
 
CHAPTER 2
 

BIOLOGICAL PROCESS DESIGN
 

2.1 	 MULLET PRODUCTION PROGRAM 

2.1.1 	 Mullet Production Goal 

The mullet 	collecting stations (MCS) will serve as a collecting pointfor natural-spawned mullet fry, Mugil ephalus and Mugil capito. Fry will becaptured by local fishermen as well as in fish traps the station.delivery to the MCS, the fry will be acclimated 
at Upon 

to fresh water and transshipped to 	fingerling and grow-out ponds at the National Aquaculture Center(NAC), Model Homestead Complex (MHC), and private 	fish farms. Each MCSis designed to acclimate and transport at least 30 million fry per year,although total numbers of fry depend on the natural productivity within the frycollecting 	range. Facilities at each MCS are capable of holding 1.67 million 
fry at one time. 

2.2 	 FACILITIES REQUIREMENTS
 

MCS facilities' requirements are summarized in MCS Table 2.1.
 

2.2.1 	 Pier Requirements 

Captured mullet fry (M. cephalus and M. capito) will be brought tothe pier for incoming fry at the ElGameel and Gaassa MCS. They should bedelivered 	 to the pier in aerated containers or fish baskets at a suggesteddensity of not more than 1,500 fry (0.15 g each)/l. The water in the containersshould be the same as the water where the fry were collected, and care shouldbe taken to keep from exposing the fry containers to direct sunlight. 

Piers at the MCS should have low freeboerds to permit easy accessfor the small, local vessels that are presently used for harvest. Saltwaterhoses should be provided to supply water for hosing 	out fish boxes, boats, andpier. The pier should provide access for four boats at a time. 

One or two fyke-type fish traps (5-m-wide mouth by 3-m-long by1-m-deep) of 3-mm mesh should be suspended under the pier to supplement frycatch. These traps 	should open to the prevailing currents. An additional trapwill be located at the station's submerged water discharge point but oriented 
away from the water flow. 

Boats delivering fry will be met at the 	incoming pier by one of thestation's technical staff. This person 	will supervise the transfer of the fry toan appropriate acclimation raceway and verify the fry count. Acclimation oftransport containers to ambient waterraceway temperatures will require atleast 15 minutes to avoid temperature shock-related mortalities. 

2.2.2 	 Acclimation Requirements 

Facilities at the MCS will permit segregation of different deliver
ies of fry so that fry condition and survival may be monitored for each group. 
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MCS TABLE 2.1
 
FACILITIES REQUIREMENTS
 

S4ace/Facility 

Incoming pier 

Isolation tanks 

Estimate 
Area Cm) 

75 

112 

Purpose 

Receive ft.deliveries 
Trap fry 
Boat access to station 

Isolate and treat diseased 
fry 
Fry feeding trials during 
off season 

Capacities 

Tie-up space for 4 boats 
2 traps 30m x 2.5m 

(4) 5m x 2m x I m tanks 
hold 3,000 fry 

Requirements 

Floating in 1.2m water, road 
access to station, low freeboard 
with railing water ho!e 

4m-wide truck acces. to each,
0.2% bottom slope, '20 I/min/ 
tank SW and/or FW minimum, 
multiple air-water outlets 

Relationships 

Close to isolatior tanks 
and acclimation raceways
Iq minntpst 

Adjacent to acclimation 
raceway 

Acclimation racer ys 4,830 Acclimate fry to fresh 
water 
1,ry fec.!ing trials durinq 
off-season 

(60) 21m x 3m x 1.5m 
raceways hold 1.67 mil. 
fry 
Segregated lots and hapa 
capability 

Complete and independent draining 
4m-wide t-uck access to each, 
0.2% bottom slope, 10 I/min/ 
raceway SW and/or FW minimum 
multiple air-water outlets, 
screen dividers, complete and 

Close to pier 
Adjacent to isolation 
tanks 

Loading dock 10 ro provide shaded truck 
loading space and ramp 

access for fry and bulk 

I truck space 
Cart ramp 

independent draining 
Elevated, shaded loading ramp Close to acclimation 

raceways, adjacent to 

CAI 
Storeroow. 

Equipment room 

Crew room 

General lab 

14 

S 

18.5 

shipments 
Storage for dry sulk feed 
storage 

Gencr. I statioo supplies 
louse mechanical support 
systems (auxilliarv generator, 
2 air blowers, wate, pump,
work space) 

Temporary aecommodatio, -

for overniglt or off-hours 

personnel 
ExI,.rimental monitoring 
and patholo., facilities 
for INIS-related functions 

375-kg feed bin 
Wall shelves and cabinets 

Total primary mechanical 
svtems 
Support for station 

Sleeping and eating 
facilities for 2 persons 

Aquaria wet-lab space, 
post-mortem examination 
table, general lab instru-
mentation 

Rodent and insect protected 
No water leakage 

Single and 3-phase electrical 
power, bench repair space, 
adequate ventilation, tools,
and cabinet spac2 

2 banks, table, chair, sink/cooking 
facilities 

Wet space and wet counter 
space, bench-top space, wall 
cabinets and shelves, air at one 
1/sec, FW and SW,at 20 I/min, 

equipment and storeroom 

Adjacent to loading dock 
near crew room 

Adjacent to loading dock, 
near to crew room 

Close to storeroom, 
equipment room 

Close to common and 
senior office space 

Senior office 

Common office 

12 

18.5 

Office space for station 
administrator 

Office space for 4 
technical personnel 

Office and conference 
cpace for 5 

Office and filing space 
for 4 

water filtered to 5 microns 
Desk, table, chairs, wall shelves, 
files 

4 desks, chairs, file cabinets, 
shelves, 1 table 

Adjacent to common 
office 

Adjacent to senior office 
and general lab 



Acclimation of the fry to designated salinities will occur 60inpaired, raceway-type structures (21 m by 3 m by 1.5 whichm) may be subdivided into three sections using mesh screens. Screens should be of rigidconstruction with a 3-mm metallic mesh to allow easy use and maintenance.The raceways may also be used as containers in which hapas or net bags (6 mby 2.5 m by 0.75 m) can be suspended from poles across the raceway to segregate fry stocks. This additional capacity will require no changes in racewayconstruction. The tottom of each raceway should have a slope (0.5 percent)towards the outflow for complete and independent drainage and drying. Sandfiltered seawater and fresh water is required at flow rates of 10 I/min/race
way. Each raceway will have multiple air outlets for aeration and multiple
water nozzles to spray water on the water surface. 

Raceways may be harvested using braided nylon seine nets of 3-mmmesh to crowd the fry to one end. They may then be removed with braided
nylon dip nets of 3-mm mesh for counting and transport. 

Net drying facilities should be provided. Poles, 2.2 m high, shoulabe installed at 3-m intervals to allow nets to be hung for drying. Three rows ofsix poles will be sufficient. Freshwater hoses will be required at the drying
racks for cleaning suspended nets. 

2.2.3 Isolation Requirements 

Mullet fry delivered to the MCS that exhibit disease symptomsexcessive mortaiities will transferred thebe to four 
or 

10,000-liter isolationtanks (5 m by 2 m by 1 m). Except for dimensions, the isolation tanks are to bedesigned similar to the acclimation raceways. The bottom of each tank shouldbe sloped (0.5 percent) towards the drain and be supplied with multipleaeration and water (120 1/tank fresh water and sea water) nozzles for surface
spraying. Truck access to each tank is necessary. 

2.2.4 MCS Station Building Requirements 

Each collecting station will have its station building adjacent to the
acclimation raceways and isolation raceways and 
as close to the incoming pieras practical. This building will include office space for the station administrator as well as a common office for the support staff (four). A generallaboratory will also be housed in this building. The laboratory will be equippedwith a refrigerator-freezer, microscope, wet space for aquaria, post mortemexamination ,!ounter, and basic water-quality analysis capabilities. 

Also included in this building is an equipment room to house mechanical support systems (auxiliary generator, air blowers, tools, etc.). A crewroom/kitchen will prov.de accommodations for staff members required toremain at the station for extended periods of time. 

A storeroom will be used for general station supplies as well as bulkstorage for dry fish rations such as rice bran. Approximately 13 kg of dry foodwill be required daily tr feed fry stocked in the raceways. The monthlystorage capacity would be about 375 kg of dry food. The storeroom should bescreened to prevent insect and rodent infestatlon. 
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Fry will be loaded onto trucks from a shaded loading ramp fordistribution to grow-out ponds elsewhere. This ramp may also be used for bulk
handling of feed, equipment, and other stores. 

2.3 PROGRAM OPERATION AND SCHEDULING 

Operational periods for the MCS will correspond to the naturalspawning seasons, beginning about six weeks after spawning commences. ForM. capito this season will last from mid-February to mid-July, and from mid-July through November M. cephalus fry will be collected. Each station will
thus be actively engaged in acclimation of fry to fresh water and transport offry to fingerling and grow-out ponds for approximately 9-1/2 months per year.The remaining 2-1/2 months of each year may be used for maintenance and
research efforts. (See MCS Table 2.2, Operating Schedule.) 

The prin~ipal water source for each raceway will be at the common
end and a swinging-arm discharge pipe emptying into a 1-m-wide drain channelnext to the 4-m-wide access road. Slots for two 3-mm metallic mesh screens,
as described above, will be located immediately in front of the discharge pipeto prevent fry from being carried out of the raceway. The double slots willpermit changing the screens without loss of fry. 

Both salt water and fresh water supplies must be aerated to saturation prior to delivery. Both supplies will be filtered through sand filters priorto entering the headboxes. If fresh water is supplied from a well or is potable
water, filtration will not be required, however. Headboxes will be covered. 

Emergency generators will provide both fresh and salt water duringthe event of a power failure. Low-level alarms are needed in both headboxes. 

The saltwater intake should be located at a depth that sufficientlyavoids contamination. It should be at least 0.5 m above bottom to reducesediment intake. Duplicate underwater piping systems will eliminate downtime due to fouling and should be able to be backflushed. Impingement velocities at the intake should not exceed 0.15 m per second. All organisms anddebris larger than 5 cm should be screened from the intake. 

Water supplied to the laboratory should be filtered to 5 microns.Two cartridge filters in the laboratory are recommended for fresh water and 
for seawater. 

The total flow requirements
For 

are 1,500 1/min for each water type.
filling rearing tanks, three tank volumes over an eight-hour period are

required (567,000 1 salt water over eight hours). 

2.4 ENVIRONMENTAL REQUIREMENTS 

All acclimation and isolation facilities at the MCS will be outdoors.The loading ramp and the working area adjacent to the incoming pier will beprovided with a roof to prevent overheating of fry transport containers. Insidethe station building, the general and wet laboratories will require adjustable
photoperiod control. 
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MCS TABLE 2.2 
OPERATING SCHEDULE 

SPN JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Mugil capito ell gcollection. mdimation, transport emlo feedingg ggggg 
(1C day cycles) * trials 

ming1 

trials 

I@ 
m cllection, acclimation, transportllii1 i1* 3 8ai 5 g151 

(10 -da * uunm uycles 



2.4.1 Water Quality 

All seawater at the MCS should be sand-filtered to remove sediment and other particulate matter. Fresh water, unless it is potable, shouldalso be sand-filtered. All water used in the fry tanks and raceways shohld beaerated to 80 percent of saturation before delivery to the holding facilities.
Filtration of particulates to a nominal pore size of five microns is necessaryfor the sea water and fresh water in the laboratory. Water supplies should be
covered to limit biofouling. 

2.4.2 Water Temperature 

Water temperature in the acclimation and isolation facilities willbe allowed to adjust to ambient levels. The water in static containers, such asfry transport containers, should be shaded to prevent overheating and stress of
the fry. 

2.4.3 Water Exchange Rates 

Both salt water and fresh water will be required at the collectingstations. Salinity adjustments will be made in individual tanks to acclimate fryto fresh water prior to shipment. Therefore, separate salt and freshwater lines
must be provided to every rearing unit and holding tank. Adjustments will bemade by opening two valves at each tank to achieve the desired salinity. Toreduce fluctuations in salinity due to fluctuating water demands, pipes should
be sized to minimaize "starvation." 

The total flow requirements for the MCS are 1,500 1/min each forfresh water and seawater. For filling the raceways, three raceway volumes 
per eight-hour period are required (600 1/min). Normal operating flows will be10 I/min per raceway, 120 1/min per isolation tank, and 100 1/min in the
general laboratory's wet-lab space. 

2.4.4 Emergency Support 

An emergency generator will be needed for water supply and airblowers of sufficient capacity to maintain minimum dissolved oxygen levels of3.5 mg 0 /1 in all of the tanks and raceways in case of electrical power failure.Spare witer pumps and air blowers are recommended since a mechanicalfailure will soon result in mass fry mortalities due to heavy fry stocking
densities. 

2.5 EXPANSION REQUIREMENTS 

Since the production potential of each MCS is dependent upon thenatural spawning productivity within the area that it serves, little expansion ofthe facilities at either site is envisaged. Significant expansion of productivity
will necessitate the development of additional collecting stations. 
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2.6 TRANSPORTATION 

2.6.1 Intrasite 

The incoming pier must be connected by surface road to the isolation tanks and acclimation raceways for transport of fry shipping containers.Each acclimation raceway and isolation tank requires truck access at somepoint. A loading ramp will be used to assemble and load fry shipments leavingthe MCS. Carts may 	also be utilized for small fry transfers within the MCS
site. 

2.6.2 	 Intersite 

Mullet fry will be delivered to the MCS 	via boat and surface road.Fry shipments to other fingerling and grow-out ponds will be via surface road.Station resupply will also make use of surface roads. Two trucks are to be
assigned to 	each MCS. 
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MULLET COLLECTING STATIONS
 
CHAPTER 3
 

PROJECT SITE
 

3.1 EXISTNG ENVIRONMENTAL CONDITIONS 

Two sites for the mullet collecting stations (MCS) have b en tentatively selected by the Ministry of Agriculture (MOA). However, becauseownership of these sites is not clearly defined, the selection has not beenfinalized and no site surveys were conducted by the design team. Therefore,the site analysis drawings of the two tentative sites, El Gameel and Gamassa,are drawn from photographs and are not intended to be accurate. (See MCS
Figures 3.1 and 3.2.). 

El Gameel is located between Lake Manzala and the MediterraneanSea on a narrow canal which connects the two bodies of water. The site is justwest of Port Said. Gamassa is a resort village located west of Damietta on theMediterranean sea. The Gamassa site is located to the west of an agricultural
drain canal near the Mediterranean Sea. 

After design review of the project and these two sites, it appearsthat there will be no significant 6dverse environmental impact from eitherproject. This conclusion is from a relatively cursory review as no detailedenvironmental impact assessment has been made for this project. 

3.1.1 Climatic Conditiori 

El Gameel and Gamassa sites are located in relatively arid climatestempered by the water mass of the Mediterranean Sea and Lake Manzalathe El Gameel site. The El Gameel site has no vegetation other than water
at 

grasses to provide climate control. Gamassa does have dense groves of trees 
to the north and south of the site. 

Rainfall Gameel very light with meanat El is a annual total of71.7 mm over the last 30 years. The highest monthly mean rainfall is inDecember at 17.6 mm with the months of June, July, and August showing norainfall or only a trace. The relative humidity is moderate on the site runningfrom a mean low in March of 67 percent to a mean high in the months ofJanuary, July, and December of 72 percent. 

At Gamassa the rainfall is also light with a mean annual total of106.6 mm over the last 40 years. The highest monthly mean rainfall is inDecember at 24.9 mm with the months of July and August showing only atrace. The relative humidity is moderate on the site running from a mean lowin the months of March, April, and May of 68 percent to a mean high in August
of 76 percent. 

The predominant winds year-round at El Gameel come off theMediterranean Sea from tonorthwest northeast. These winds are generally
mild except for occasional storms coming off of the Mediterranean. 
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At Gamassa the winter winds tend to come from the southwest,with the predominant summer winds from the northwest off of the Mediter
ranean. These winds are generally mild except for storms. 

The temperatures at El Gameel are mild in the winter and qutewarm during the summer months. The lowest mean day temperature of 14.3 C 
is in January with the maximum mean day temperature of 27.3 C in August.The minimum monthly mean temperatures ocur in December, January, February, and March, which are respectively 13.3 C, 11.30C, 12.0°C, and 13.40C.The maximum monthly mean0 temperatlres happen in June, July, August, andSeptember and run fror 28.6 C to 30.8 C. The highest temperature recorded
for El Gameel was 45.0 C in May 1970. 

At Gamassa the temperatures are also quite mild in winter andwarm in the summer. The lowest mean day temperature of 12.90C is inJanuary with the maximum mean day temperature of 26.00C in August. Theminimum monthly mean temperatures ha~pen in December, January, February,and March which are respectively 10.7 C, 8.4°C, 8.80C, and 11.00C. Themaximum monthly mean terpperatures happen in June, July, August, andSeptember and run frgm 29.5 C to 31.2 0C. The highest temperature recorded
for Gamassa was 46.5 C in May 1941. 

Day length, at both sites, throughout the year is not extremebecause of Egypt's position in relation to the equator. 

3.1.2 Topographic Features/Soil 

The sites at El Gameel and Gamassa are both extremely flat. At ElGameel a road elevated on an embankment 1 m to 2 m high runs through the 
site. 

Because these sites are not finalized, soils investigations have notbeen conducted, however, from site observation it is known that both sites
 
have sandy soil.
 

3.1.3 Flora/Fauna 

El Gameel is bleak with novirtually vegetation except for marshgrasses growing in the shallows of the canal. At Gamassa the site is barren butenclosed on the north and south by citrus groves. 

Neither site supports any wildlife other than rodents and songbirds.The waters of the sites are plentiful with mullet and other fish species. 

3.1.4 Water Supply System 

Because a site survey has not been conducted, there is no specificInformation about the existing water supply systems. At El Gameel a watersupply line runs adjacent to the road from Damietta to Port Said. At Gamassa a potable water system is located in the adjacent village which is approximately 200 m from the site. No details on this system are as yet available. 

MCS 3.2
 



._
 

•- -..- -----

1
LEGEND ------

MCS Figure 3.1 
Composite Site Analysis El Gameel 



LEGEND- a YICU'UMdlra~n C9wfl 

MCS Figure 3.2 
Composite Site Analysis Gamassa 



3.1.5 Drainage and Collection System 

No drainage or collection system exists on either site. Because of 
the sandy soil, the surface water percolates into the ground rapidly. 

3.1.6 Utilities 

Power and telephone lines exist at both sites. No wastewater 
collection or treatment is available at either site. 

3.2 DESIGN PARAMETERS 

3.2.1 Site Character 

The site at El Gameel is located on a sand isthmus which separates 
Lake Manzala from the Mediterranean Sea. The site is bleak and human devel
opment has been abandoned. On the north side of the road is the Mediterra
nean, on the south side the shores of Lake Manzala. 

The Gamassa site is located across a drainage canal from the resort 
village of Gamassa. The buildings are typical rectangular Egyptian structures 
which are often painted in pastel colors. 

3.2.2 Future Expansion 

There are no apparent physical limitations of the sites which limit 
growth. The major limitation to expansion of both facilities is the supply of 
mullet fry in the adjacent waters. It is likely future expansion will be limited 
to construction of other sites, rather than additions to the proposed ones. 

3.2.3 Flexibility 

The location and design of these stations limit them to the sole use 
of collection and acclimation of mullet fry. The acclimation raceways will be 
designed with intermediate screens dividing the length. This feature allows 
considerable flexibility in the management of the raceways. 

3.2.4 Circulation 

Vehicle access will be provided from the access road to the building
and the loading dock as well as to the pier and to the ends of all raceways.
Parking for three vehicles will be provided adjacent to the building for staff 
and visitors. 

All vehicle access at the MCS will be paved in asphalt to accommo
date the use of wheeled carts to move the fry without seriously shocking the 
fish. 

The main access road will be 8 m wide; all other roads will be 4 m 
wide. 
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3.2.5 Existing Conditions 

The existing conditions listed previously are criteria for development of the site and must be considered as parameters. 

3.2.6 Design/code Standards 

Refer to NAC Section 3.2.6. 

3.2.7 State of the Art 

Refer to NAC Section 3.2.7. 
3.3 SITE DEVELOPMENT PROGRAM AND GUIDELINES 

3.3.1 Introduction of Components 

In developing a master plan, the functional relationships of all theMCS components must be considered and related to the existing environment.(See MCS Figure 3.3.) 

The projects are made
discussed in the previous chapter. 

up of several components which wereThe building functions will be described inthe next chapter and will only be discussed here as an operational unit whichrelates to the other components of the project. 

The major components which make up the MCS are categorized asfollows: 

o Building 
o Acclimation raceways 
o Isolation raceways 
o Pier 
o Pump house 
o Parking 
o Circulation 

3.3.2 MCS Building Component 

The MCS building is for administration and laboratory functions andrelates closely to the acclimation and isolation raceways asCirculation and parking also relate closely as 
well as to the pier.


all staff and visitors will arrive
and park adjacent to the building. A loading dock is attached to the buildingand will be used to load fry onto trucks for transportation to El Abbasa andother facilities in the Nile Delta. 

3.3.3 Ponds Component 

3.3.3.1 FUNCTION 

Acclimation raceways will allow mullet fry to adjust to fresh waterand will make up the majority of the facility. Fry will be carried from the pierto the acclimation raceways on a paved road. After the acclimation process,the fry will be loaded onto trucks. 
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The second set of ponds at the MCS will be isolation raceways.
Any fry in the acclimation ponds which exhibit abnormal or disease symptoms
will be moved to the isolation raceways. These raceways relate directly to the 
acclimation raceways and to the laboratories in the MCS building. 

3.3.3.2 AREA 

The acclimation ponds are 21 m by 3 m by 1.5 m in depth. The 
isolation raceways are 5 m by 2 m by 1 m in depth. 

3.3.4 Circulation Component 

3.3.4.1 ACCESS 

Access to the El Gameel site will be from the main road connecting
Damietta with Port Said. This access will probably align with the existing road 
which runs south to the site of an abandoned pontoon bridge. 

Access to the Gamassa site will be by the road which runs north 
and south along the east side of the canal. This road currently stops at the
military facility which is just south of the site. The road will be extended 
along the beach to enter the southwest corner of the site. 

3.3.4.2 CIRCULATION 

Vehicle roads will lead up to the MCS building and will provide
circulation to the pier and to the ends of all raceways. The entrance road will 
be 8 m; all other roads will be 4 m. All roads will be paved with asphalt. 

3.3.4.3 PARKING 

Parking for three vehicles will be available adjacent to the building
and will be paved in asphalt. 

3.3.4.4 PIER 

The pier will provide access for fishing boats unloading mullet fry.
The pier cannot be sized until the site details and depth of the water are 
known. 

3.3.5 Landscaping 

Because of the harsh environments of both sites little landscaping 
will be attempted except for a protected courtyard within the building. 

3.4 RECOMMENDED SITE CONCEPT 

Please note that this site concept is not site specific. 
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3.4.1 Introduction of Concept 

The main entrance road will lead up to the MCS building and then
split and circulate to the raceways and the pier. The building will be locatedbetween the pier and the acclimation raceways. The isolation raceways will be
located adjacent to the building. (See MCS Figure 3.4, Recommended Site 
Concept.) 

Water supply lines will run through the pump house, located between the raceways and the water source, and run between the center of eachtwo rows of raceways. Water will exit the raceways into a drain canal at theopposite end which will drain back into the main channel downstream from the 
water intake. 

3.4.2 Advantages 

No comment can be made until the plan becomes site specific. 

3.4.3 Disadvantages 

No comment can be made until the plan is site specific. 
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MULLET COLLECTING STATIONS
 
CHAPTER 4
 

MCS BUILDING
 

4.1 DESIGN PARAMETERS 

4.1.1 Introduction 

The design parameters that influence the development of a building 
program for the mullet collecting stations (MCS) are discussed in this section. 
Where appropriate, reference has been made to other sections of the report. 

4.1.2 Function 

The mullet collecting stations located at El Gameel and Gamassa 
will provide mullet fry for stocking private and government fish ponds. For 
more detailed explanation, see Chapter 1, General Project Profile, and MCS 
Chapter 2, Biological Process Design. 

MCS Section 4.2, Building Program, is the result of a detailed 
analysis of space requirements for the functions of the MCS. MCS Section 4.3, 
Relationships, analyzes the various relationships between the spaces developed 
in the building program. Together these two sections form the basis for devel
opment of a functional design. 

4.1.3 Flexibility and Expansion 

As discussed in previous chapters, little expansion of the facilities 
at either site is envisaged because production potential is dependent on natural 
spawning. 

4.1.4 Site 

Buildings must respond to the topography, climate, vehicular 
access, soils, and native vegetation. In this case, a specific site has not been 
selected, and therefore most of these factors cannot be discussed at this time. 
The portions of NAC Section 4.1.4, Site, that deal with climatic response are 
applicable to the MCS because the climates are comparable. 

4.1.5 Building Technology 

Refer to NAC Section 4.1.5 for a discussion of building technology. 

4.1.6 Character 

The MCS administration laboratory building provides different 
types of spaces, such as offices and laboratories. In addition, a resting or 
accommodation room for the crew and laborers is provided. The interior of 
this room should be designed using simple and relaxing forms, colors, and 
textures. The office areas and the laboratory must be private and doors, 
stairs, and counters must be carefully arranged to be functional. 
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4.1.7 Cultural Imperative 

Refer to NAC Section 4.1.7 for a discussion of cultural factors thatinfluence design in Egypt. 

4.1.8 Codes and Standards 

standards. Refer to NAC Section 4.1.8 for a discussion of applicable codes and 

4.2 BUILDING PROGRAM 

4.2.1 Introduction 

The building program for MCS provides basic information about allrooms or definable areas 
MCS Section 4.2.2. 

required as a result of function and is summarizea inEach space is identified by namearea (actual floor and number and the netarea measured inside the walls) and its purposedescribed. Space,3 are grouped based on or function 
an analysis of functional relationships(see MCS Section 4.3, Relationships Analysis). 

In MCS Table 4.1 total estimated gross floor area is calculatedfrom the net areas of the individual spaces. 

In Appendix D.1, a standardized form is used to provideplete basic information about each space. the com-The formprehensive and yet flexible enough 
was designed to be com-

The relationships analysis (MCS 
to work for the variety of spaces involved.Section 4.3) and recommended buildingcept (MCS Section 4.4) are conhighly dependent on the information provided foreach space in Appendix D.1. 

4.2.2 Buildingh rogram Summary and Notes
 

Senior Office
 

Space No: SO Area: 15 m2
 

Function: Office 
 space for station administrator and con
ference space for 5.
 

Common Office
 

Space No: CO Area: 20 m2
 

Function: Office space for 4 
 technical personnel and filing 
space.
 

General Laboratory
 

Space No: 0L Area: 18.5 m2
 

Function: Experimental monitoring 
 and pathology facilities 
for MCS-related functions. 
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MCS TABLE 4.1 

CALCULATION OF ESTIMATED GROSS FLOOR AREA 
FOR MCS ADMINISTRATION/LABORATORY BUILDING 

Spaces Code Netm rea 

Senior office SO 15 

Common office CO 20 

General laboratory GL 18.5 

Crew room CR 17.5 

Equipment room ER 14 

Storeroom SR 7.5 

Laborers' room LR 20 

Buffet (coffee room) BR 4 

TOTAL NET AREA 118.5 

40% added to net area to obtain gross area* 47.4 

TOTAL GROSS AREA 65.9 

*Percentage is added to account for walls, structural elements, restrooms, pipe 
spaces, corridors, stairways, etc. 
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4.3 

Crew Room 

Space No: CR Area: 17.5 m2 

Function: Temporary accommodations for overnight or off
hours such as sleeping, eating, and praying. 

Equipment Room 

Space No: ER Area: 14 m2 

Function: House mechanical support systems (auxiliary generator, 2 air blowers, water pump) and work space. 

Storeroom 

Space No: SR Area: 7.5 m2 

Function: 
station supplies. 

Storage for dry bulk feed, storage for general 

Laborers Room 

Space No: LR Area: 20 m2 

Function: 
praying. 

Space for changing clothes, resting, eating, and 

Buffet (Coffee Room) 

SpaceNo: BR Area: 4 m2 

Function: Preparing soft drinks, space for messenger (office
boy). 

RELATIONSHIPS 

In this section relationships between the spaces programmed inMCS Section 4.2 are analyzed. As used here, relationships refer to similaritiesand differences between spaces. Types of relationships include function, light,ventilation, and outside access. 

Functional relationships are shown in MCS Figure 4.1 andTable 4.2. MCSThe diagram represents an idealized floor plan in which relationships between spaces for the efficiency, convenience, and privacy of the staffand visitors are the only consideration. 

MCS Figure 4.2 is an Idealized floor plan in which natural light,natural ventilation, and outside access are the only considerations. 
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MCS Figure 4.1 
Functional Relationships 
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4.4 RECOMMENDED BUILDING CONCEPT 

MCS Figure 4.3 shows the recommended building floor plan and 
section. The plan and section are the result of consideration of the design
parameters, building development program, and relationships analysis. In this 
recommended plan, the three important elements (senior office, common 
office, and general laboratory) have good natural light and ventilation and are 
located in a quiet zone. The crew room has good ventilation. Less natural 
light and ventilation are found in the storeroom, equipment room, toilets, and 
coffee room. Truck access for the storeroom and the equipment room is 
provided. 

The laborers room has a private access and toilet and is located 
away from the offices. A small desk for reception near the entrance and also 
a small patio are provided. The patio provides good ventilation and serves to 
separate the office area from the service area. 

As shown in the recommended building section, there are two 
levels: the zero level where service rooms (store, equipment) are located, and 
another level for the laboratories and the offices. 
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MULLET COLLECTING STATIONS
 
CHAPTER 5
 

ENGINEERING SYSTEMS
 

5.1 	 RECOMMENDED MECHANICAL SYSTEMS 

The mechanical process systems are the main 	 support for eachmullet collecting station (MCS). Mullet fry 	delivered to each MCS will beacclimated to fresh water prior to shipment. Both fresh water and salt waterwill be needed at each MCS. The basic 	concepts have been developed forsolving major engineering problems, but it should be noted that the actualsystems may vary during schematic 	 design. This preliminary definition,however, provides a basis for planning and preliminary cost estimates. 

5.1.1 	 Process Water Supply System 

Both salt water and fresh water will be required at each MCS.Salinity adjustments will be made in individual tanks to acclimate fry to fresh 
water prior to shipment. 

5.1.1.1 	 SALT WATER SUPPLY
 

Salt water will 
 be obtained from nearby existing seawater. Saltwater will 	be pumped and treated before distribution to acclimation racewaysand isolation raceways. The treatment for salt water includes slow sandfiltration 	and aeration, as depicted in MCS Figure 5.1. The aeration is tomaintain the required dissolved oxygen level. The salt water needed forlaboratory 	use will have to be further filtered to provide the desirable waterquality. The total flow requirement for salt water is estimated to be around
1,500 I/min. 

5.1.1.2 	 FRESH WATER SUPPLY SYSTEM 

Fresh water will be obtained from the existing potable water line
which is assumed to be 500 
 m away from the MCS. Potable water will bedechlorinated and aerated before being used as a freshwater supply. Thetreatment method for potable water is schematically shown in MCS Figure 5.1.The total flow requirement for fresh water is estimated to be 1,500 I/min. 
5.1.2 	 Service Water Supply System 

Potable water will be directly used for service water supply, asshown in MCS Figure 5.2. Service water is intended for cleaning purposes forthe administration building and raceways. 

5.1.3 	 Fire Water Supply System 

Potable water will be directly used for fire protection water forthe administration building, as shown in MCS Figure 5.2. The required flowrate of fire 	protection water will be determined using the recommended rateestablished by the National Board of Fire Underwriters (USA). 
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5.1.4 	 Domestic Water Supply System 

Potable water will be directly used for human consumption,sanitary use, and laboratory-related use. The domestic water supply system isshown in MCS Figure 5.1. Potable water will be distributed throughout theentire administration building. 

5.1.5 	 Tempered Water Suipply System 

Water temperature in the acclimation and isolation facilities willbe allowed to adjust to ambient levels. Thus, a tempered water supply system
is not needed for the MCS. 

5.1.6 	 Service Wastewater Treatment System
 

Process wastewater from raceways 
 will be directly discharged tothe main drain without treatment. Service wastewater generated from theadministration building and raceways will be treated prior to discharge to themain drain. The treatment includes sedimentation and aeration, shown inas 
MCS Figure 	5.2. 

5.1.7 	 Domestic Wastewater Treatment System 

Domestic 	 wastewater generated from sanitary facilities andlaboratories will be aerated and stored for trucking away, as shown in MCSFigure 5.3. However, septic tanks and drainfields may be used if soilpermeability is sufficient. The final decision on the disposal of domesticwastewater will be made when the soils report becomes available. 

5.2 	 RECOMMENDED HVAC SYSTEMS 

5.2.1 	 Ventilating System 

The ventilation system at the MCS 	will consist solely of operablewindows. 	 Mechanical ventilation through the use of fans such roofasexhausters, 	 wall propeller fans, centrifugal utility fans, etc. will not be
utilized at 	these sites. 

5.2.2 	 Air-Conditioning System 

No air-conditioning will be provided at the MCS. The occupancyanticipated for the MCS is such that air-conditioning will not provide enoughbenefit to justify the power and maintenance requirements. 

5.2.3 	 Design/Code Standards 

The design/code standards will be the same as those stipulated forthe NAC. Since there is no mechanical ventilation, heating, or airconditioning, only those design/code standards which pertain to 	 natural 
ventilation 	will apply. 
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Water Flow Diagram 
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Fire and Service Water Supply System 
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5.2.4 	 State of the Art 

Generally speaking, mechanical ventilation and air-conditioning areonly utilized in buildings such as banks, hotels, etc. The 	 state of the art 

or near docks or piers must be selected with corrosion-resistant materials and 

discussion for the NAC provides explanation in greater detail. 

5.3 RECOMMENDED ELECTRICAL SYSTEMS 

5.3.1 Lighting System 

Lighting for the MCS buildings and grounds will be essentially
described for the NAC, except that lighting fixtures and hardware located 

as 
on 

finishes. 

5.3.2 	 Power System 

The power 	distribution system throughout these sites 	will followthe parameters set forth for the NAC and in accordance with the regulations
and practices of the regional electrical utility. 

5.3.3 	 Communications Systems 

A conventional telephone system, designed on the basis described 
for the NAC, will be installed throughout the facilities. 

5.3.4 	 Hydraulic Monitor/Alarm System 

Monitoring of the hydraulic systems at these sites and the alarmsto be provided at well and storage locations will be designed as described for
the NAC. 

5.3.5 	 Design/Code Standards 

Design and 	code standards will be those described for the NAC. 

5.3.6 	 State of the Art 

The state 	of the art envisaged for these facilities will be the level
described 	for the NAC. 

5.3.7 	 Other Considerations 

The parameters discussed for the NAC will apply 	to these sites aswell. In 	 addition, consideration should be 	 given to the corrosion-resistantproperties 	 of the materials and finishes utilized for exposed or outdoor 
equipment. 

5.4 	 RECOMMENDED CIL SYSTEMS 

This section of the report is devoted principally to the description
of site grading and water distribution and drainage systems for the outdoor 
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raceways. Grading will consider energy conservation, economy ofconstruction, and protection from flooding. Water system considerations 
include: 

o Peak transmission rates 
o Quality 
o Energy conservation
 
o 
 Operation and maintenance requirements 

Preliminary construction cost estimates for the systems describedin this section are summarized in Chapter 6 and detailed further in 
Appendix D. 

It must be emphasized that the following descriptions are forconceptual schemes which will either be refined or modified and possiblychanged during design development. The conceptual schemes, however,provide a basis for planning and for the preliminary cost estimates. 

5.4.1 Site Grading 

Cut and fill requirements can only be grossly estimated at this timebecause of lack of topographic data for each specific site. 

Grading of the sites will be such that the open-channel drainagesystem will operate by gravity and both building structures at each site will beabove the maximum expected water surface elevations. The acclimation raceways will be constructed of concrete and will require only minimalgrading. Passageways among the raceways will be partly elevated to facilitateoperation and maintenance. The fill for the passageways will be native sandysoil. The concrete-lined open channel drainage system will preferably beexcavated in order to preclude having to fill the much larger raceway areas.The feasibility of this proposed site grading scheme can only be evaluated once
topographic site data becomes available. 

5.4.2 Paving 

The access road, raceways service roads, and road to the pier willbe paved, as will parking/turn-around areas. This will be required because ofthe sandy nature of the existing soil. Soil reports for the proposed sites arenot available at this time. The crushed-rock base and paving thicknesses willvary based on the largest weight class of vehicles expected to travel on thesurfaces. Footpaths among the elevated raceways will not be paved but mayrequire soil stabilization measures assuch crushed rock. No sidewalks are
anticipated for the sites. 

5.4.3 Pier 

A floating pier 2.5 over mm wide and 30 long will be required ateach site to facilitate unloading of incoming mullet fry. 

Piers at El Gameel and Gamassa MCS will have low freeboards topermit easy access for the small, local vessels that are presently used for 
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harvest. Rubber tires filled with expanded styrofoam are recommendedbecause they provide excellent flotation, low maintenance, ease of repair, andeliminate the need for fenders to protect moored boats. 

A low rail should be constructed the entire length of the pier toallow for and serve atying boats to as curb. Saltwater hoses should beprovided to supply water for hosing out fish boxes, boats, and pier. 

The pier should provide access for four boats at a time. Therefore,approximately 30 m are needed with a minimum water depth of 1.2 m. Theactual configuration of the pier will depend upon local conditions. A pavedroadway extending from the pier to the raceways will facilitate transfer of thefry which will be by means of aerated containers or fish baskets carried via 
wheeled hand carts. 

5.4.4 Hydraulic Profile 

A tentative hydraulic profile for the sites is shown on MCSFigure 5.4. Salt water will be drawn from a screened concrete inlet structuresubmerged at least 3 belowm mean low tide elevation. The specified depthwill greatly reduce the possibility of recirculating raceway discharge water.Salt water will be drawn at a peak rate of 1,500 1/min from the inlet structureto a wet well near the pump station by means of two 250-cm (10-inch)diameter pipes. One such pipe would suffice, but two are proposed forreliability and maintenance reasons. The salt water will then be pumped to asand filter and flow by gravity through an aeration headbox and into a separatewet'well for pumping and distribution to the raceways. A small quantity of thesalt water will also receive secondary filtration and be transmitted to the
administration building for aquaria needs. 

Freshwater supply of 1,500 /min will hopefully be available fromexisting local potable water systems. This water will be transmitted to thesite by a 15-cm or larger diameter pipeline and then be distributed to theadministration building and to the pump station. The water going to the pumpstation will be dechlorinated and aerated. It will then be pumped to a pipeddistribution system which will parallel the saltwater distribution system to theraceways. Filtration of this water will not be necessary, but a small quantityto be piped to the administration building for aquaria needs will receive rapid
sand filtration. 

5.4.5 Distribution and Drainage Systems 

Salt water and fresh water will be distributed by separate pip'9linesto the isolation and acclimation raceways depictedas on MCS Figure 5.5.Salinity and flow rate will be controlled by valving at each raceway. For theacclimation raceways, perforated pipelines will extend 7 m along the side ofeach raceway and will deliver water by spray from above the water surface. 

Water level control and outflow from the raceways will be bymeans of screened swing pipes protruding from the narrow side of eachraceway. The concrete-lined raceway bottom will be sloped slightly toward asunken outlet for the outflow pipe to permit full draining. The overflow 
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through the swing pipes will discharge into open channel drains which 
carry the flow to the nearest large body of water. 

will 
The drains will be concretelined and sunken to provide gravity flow toward a common outfall. The outfall

will be designed for minimum mixing if it is located in the vicinity of 	 thesaltwater 	intake. This will reduce the chance of recirculation through thesubmerged 	saltwater intake structure. 

5.4.6 	 Design/Code Standards 

The only portion of the recommended civil systems discussed in thissection that will incorporate design standards will be the road work. AmericanPublic Works Association (APWA) standards will be adopted for this work. 

5.4.7 	 Other Considerations 

To guarantee that the water supply system for the raceways willfunction properly, an adequate and reliable electrical power source must beprovided. Continuous monitoring of pump performance and water surfaceelevations 	in the wet wells upstream of the pumps must also be provided. 

loads described in NAC Section 6.5.1. 

STRUCTURAL SYSTEM 

5.5.1 Loads 

The MCS located at Gamassa and El Gameel will be designed to the 

5.5.2 	 Building Materials 

Cast-in-place (CIP), reinforced concrete 	 is the recommendedbuilding material for construction of structural members of the MCS. Redbrick or hollow concrete block is the recommended material for exterior wallconstruction. See NAC Section 6.5.2 for a discussion of these building
materials. 

5.5.3 	 Foundations 

Soils conditions at the sites of the MCS appear to 	 favor thecontinuous 	 footing described in NAC Section 6.5.3. Final selection offoundation 	type will be made after receipt of soil tests made at these sites. 

5.5.4 	 Building Framing System 

Each of the MCS sites will have one medium-sized building andseveral smaller structures. A CIP, reinforced concrete frame is proposed forall of these buildings and structures. Red brick or hollow concrete block willbe used as exterior 	walls for the buildings and structures which require wallclosures. 	 A discussion of this building system can be found in NAC
Section 6.5.4. 

5.5.5 	 Design Criteria 

The design criteria identified in NAC Section 6.5.5 of this report 
are also applicable to the MCS. 
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5.6 RECOMMENDED SUPPORT SYSTEMS 

5.6.1 Fueling Facilities 

will be 
Fueling stations will be provided at each MCS. The fueling stations 

equipped with underground storage tanks, gasoline pumps, and 
compressed air and water distribution bibbs. 

The fueling stations will provide gasoline for the fish transport
vehicles as well as air for tires and water for cooling systems. 

All safety design standards/codes will be complied with for gasoline
handling facilities. 
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MULLET COLLECTING STATIONS
 
CHAPTER 6


ESIMATED COST OF CONSTRUCTION - SUMMARY
 

6.1 BASIS OF COST ESTIMATE 

The conceptual construction cost estimate for the MCS is based onthe concept design criteria researched and developed for this project asdescribed herein as well as the currently understood project site conditions and
limitations. All material, labor and equipment costs are based on the jointprofessional knowledge and related construction experience for similar
projects by the design team for both home and abroad. 

Wherever possible, construction costs are based on native
construction materials and current Egyptian construction practices.Construction is to be performed by local contractors. The cost of all
American (USA) made material and equipment used in this cost estimate
includes all expected handling and freight charges, F.O.B. Alexandria, Egypt,
but does not include any United States export duties which may be levied 
against such goods. 

All construction costs are shown in U.S. dollars as of February1980, escalated to the projected mid-point of project construction (see MCS 
Figure 6.1). 

6.2 SCOPE OF WORK 

The proposed project budget covers all work necessary to construct
the MCS Station Building - Gamassa/El Gameel, including all site mechanical,
electrical, and civil work as described herein within the limits of both siteboundaries. It is important to note that in no case does the cost estimate
reflect an expenditure for any work on the public water systems. 
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6.3 COST SUMMARY 

6.3.1 MCS Site Work (One site)
6.3.2 MCS Building (One building) 
6.3.3 	 Cost Factors and Assumptions


@ 10% 

6.3.4 Construction Cost-Subtotal 
6.3.5 	 Overhead and Profit
 

@20% of Line 6.3.4 

6.3.6 	 Mobilization
 

@ 5% of Line 6.3.4 

6.3.7 	 Remoteness
 

@ 15% of Line 6.3.4 

6.3.8 Construction Cost-Total (February 1980) 
6.3.9 	 Contingencies 

@15% of Line 6.3.8
6.3.10 MCS Project Subtotal (February 1980)
6.3.11 	 Escalation to September 1981 

@ 38% of Line 6.3.10
6.3.12 MCS One Project Total Projected Cost 
6.3.13 	 MCS One Project Total Projected Cost 

Rounded 

6.3.14 	 MCS Mullet Collecting Station 
at Gamassa from Line 6.3.13 

6.3.15 	 MCS Mullet Collecting Station 
at El Gameel from Line 6.3.13 

6.3.16 	 MCS Two Projects Total Projected Cost 
Summa.ion of Lines 6.3.14 and 6.3.15 

US $ 793,000 
32,000 

82,500 
US $U 907v500 

181,500 

45,375 

136,125 
US $ 1,270,500 

190,575
US $ 1,461,075 

555,208
US $ 2,016,283 

uss 2,016,000 

2,016,000
 

2,016,000
 

US $ 4,032,000 
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MCS Figure 6.1 
Construction Timetable Diagram 


