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SECTION I
 
INTRODUCTION
 

A. Purpose and Scope 

The purpose of this document is to provide a strategic and implementation plan for further 
development of the National Water Quality Conservation (NWQC) Unit. This unit was created in 
1994 as a central service organization within the National Water Research Center (NWRC) of the 
Ministry of Public Works and Water Resources (MPWWR), Government of Egypt (GOE). 

A brief description and an assessment of the current status of the NWQC Unit are provided 
early in the document. Section IV proposes a shift in strategic direction and outlines a framework 
for further development of the unit hito a seif-sustaining organization which addresses water 
quality issues in the country in an integrated fashion. Section V addresses specific activities and 
resources required to achieve the goals and objectives of the unit. A short-term plan providing an 
outline of the interim activities to be undertaken over the next one to two years is also presented 
in Section V. Section VI contains a long-term plan for the unit. 

The scope of this document is limited to addressing the NWQC Unit and the direction of its 
activities within its current institutional framework. Issues, such as the bounds of NWQC's 
authority and the most suitable organizational location of the unit within the ministry or the GOE, 
warrant examination, but are beyond the scope of this document. 

B. Importance oif Water Quality Management 

An adequate supply of fresh water is critical to the long-term, sustained growth and 
development of Egypt. Society requires water to run industries, provide energy, and grow food. 
Human health is dependent upon clean supplies of water. Water is fundamental to ecological 
systems and the maintenance of environmental integrity. 

Historically, available water supplies were measured in terms of raw quantity. In recent 
years, however, it has become increasingly apparent that the quality of available water is as 
important as the quantity. Poor water quality can render available supplies unsuitable for its 
intended uses. Water for domestic use must be free of chemical and biological elements and 
organisms to minimize the risk to public health and spread of disease. Indurtry requires water of 
suitable quality to support processing needs and to assimilate waste loads. rhe yield and quality 
of crop production depends directly on the quality, as well as on the amount, of water. High 
salinity, nutrient-laden, or otherwise polluted water not only decreases crop yields, but can 
increase the operation and maintenance of agricultural systems and will, over time, render soils 
unproductive. Degraded water quality also poses a threat to ecological communities with adverse 
implications for fisheries, tourist-based activities, and the overall environmental health of the 
country. Thus, water quality, if not adequately managed, can serve as a serious limiting factor to 
the future economic development and maintenance of public health in Egypt. 

In general, water quality issues have received limited attention in overall water resource 
planning in Egypt. Lack of understanding of the water quality situation in the country is partly 
responsible for this problem. Data that could help develop a clearer picture of water quality 
issues is either lacking or infrequently collected. There is an urgent need for a strong water 
quality management program with a national perspective, based on an integrated approach to 

1
 



NWGC Unit Strategic and Implementation Plan PRIDE 

water quality data collection, analysis, interpretation, management, and communication. The 
program must be able to identify, prioritize, and anticipate risks to public health, and provide 
leadership in understanding, communicating, and dealing with crisis situations. 

Several projects are already underway to address some of the requirements for a 
comprehensive water quality monitoring and management program. The creation of a central 
program containing available water quality-related data from all sources within the GOE, with 
highly qualified technical and. communication staff, will expedite the process of developing an 
accurate picture of current and anticipated water quality conditions and of the risks associated 
with poor water quality. This program should provide a strong scientific basis for sound policy 
development and decision making, and assist in the development of strategies to reduce current 
and avoid future water quality probiems. Such an approach requires an understanding of the 
critical nature of water quality issues in the country and willingness on the part of those involved 
to join in a concerted effort to manage limited water resources in a truly integrated fashion. 
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SECTION II
 
DESCRIPTION OF EXISTING UNIT
 

A. Conception and Early Development 

This section provides an overview of the principals, objectives and organizational structure 
of the NWQC Unit as originally conceived and implemented. At the request of the NWRC and 
USAID/Egypt, the Project in Development and Environment (PRIDE) made an assessment of 
available information on water quality. The first phase of this study, conducted from February to 
April, 1992, lead to the publication of a report entitled "Egypt Water Quality Impact Assessment: 
Phase I." Using this information as a starting point, PRIDE subsequently published the report 
"Egypt Water Quality Management Action Plan: Phase II" in July, 1992. This second report 
focused on ways to strengthen water quality management. The issues raised in the Phase II report 
were discussed in April 1993 by senior MP"iWR staff, as well as in a national seminar held July 
21-22, 1993, for members of the Higher Nile Committee and other senior GOE officials. The 
key recommendation of this national seminar was that the GOE design and implement a national 
water quality monitoring program to be carried out by the Water Research Center. 

This recommendation was used as a basis for discussions between NWRC and USAID to 
initiate a follow-up project through a PRIDE buy-in and create the NWQC Unit under Delivery 
Order (DO) #10. The focus of this new unit would be to strengthen water quality management in 
support of improved water resources management in Egypt. This unit would be a centralized 
organization for storage, assessment, and dissemination of water quality information to those 
responsible for policy making, water management, and creating public awareness. 

During the early stages of the project DO#10, the Dutch fialized their arrangements for 
helping NWRC establish a water quality monitoring and sampling network. The Canadian 
International Development Agency (CIDA) also finalized its plans for establishing a central 
laboratory in NWRC. Consequently, the role of the NWQC Unit and the supporting DO#10 
project were refined to complement these other activities. The role of the unit evolved into one of 
serving as an interface among groups responsible for water quality management. The role and 
functions of the unit were established in the Inception Report, prepared in August 1994. 

B. Guiding Princir!' 

Long-term objectives of the NWQC Unit, as stated in the Statement of Work (SOW) in the 
1994 Inception Report, were to: 

" 	 Improve water quality management, as compared to disseminating water quality 
research data, which is the responsibility of the NWRC Institutes and other research 
organizations. 

" 	Develop a centralized service organization, not a research organization. 

" 	Be client-driven, as in contrast with the NWRC Institutes, which are following a 
national research/knowledge generation agenda. 
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* 	Be the central repository for water quality information in Egypt-collecting, 
processing and disseminating information relevant to support water quality management, 
to complement efforts of organizations responsible for data collection, monitoring, and 
research information. 

C. DO #10 Project Objectives 

The original objectives of the DO#10 project as stated in the Inception Report SOW, wert,
 
to:
 

" 	Help NWRC establish a Water Quality Monitoring Unit and design the overall program 
and operating procedures. 

" 	Strengthen NWRC capabilities to design a water quality monitoring program, including 
collecting and analyzing samples for critical pollutants. 

* 	 Establish a water quality database compatible with existing GOE database systems that is 
capable of storing and retrieving data and generating quarterly and annual reports. 

" 	Create and disseminate water quality information through meetings and information 
packages for policy makers, water program managers, and other organizations-such as 
the Egyptian Environmental Affairs Agency (EEAA), nongovernmental organizations 
(NGOs), mass media, schools, etc.-that will integrate the information into education 
and awareness activities. 

D. Mission Statement 

The National Water Quality Conservation (NWQC) Unit provides information for 
strengthening water quality management in support of Egypt's overall water resources 
management. 

E. Institutional Development and Organizational Structure 

The current organizational structure and the basic functions of the NWQC Unit are shown 
in Chart 1. As indicated, the NWQC Unit is housed in the NWRC and reports to the vice 
president of NWRC. The unit has its own program advisory committee which provides guidance 
for the unit's overall program. Advisory committee membership includes the Research Institute 
directors and other senior officials. 

As described in various project documents, the unit consists of three sections which are 
briefly described below. 

Outreach/Communications Services Section is responsible for interfacing with water 
quality information users, performing needs assessments, and packaging and disseminating useful 
information. 

Information Clearinghouse/Database Section is the repository for data and information 
on water quality and is responsible for maintaining a water quality database. 
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Data Link Section is responsible for collecting data and related information from 
monitoring agencies (NWRC Institutes and others) and for providing feedback to these agencies 
about the needs of users for additional data. 

F. Intended Clientele 

The intended clientele of the National Water Quality Conservation Unit includes the 
following groups: 

" Policy makers at the ministry level
 
" Water managers in departments within ministries
 
" Mass media and public awareness programs
 
" Schools' environmental education programs
 

G. Products and Services 

The NWQC Unit produces products and services that include: 

" Data interpretation and reporting
 
" Briefing and status papers
 
" Database development
 
" Media materials (fact sheets, newsletters, etc.)
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SECTION 111
 
EVALUATION OF EXISTING UNIT
 

The development, functioning, and activities of the unit, as proposed in the DO#1 project 
development documents and as evolved since the inception of the unit, are evaluated in this 
section. The purpose of this evaluation is to identify the areas of strength of the unit, as well as 
the areas in need of further development. 

A. Start-up 

Establishment and functioning of the program was slower than expected for a number of 
reasons, several of which are briefly stated below. 

* 	 Delays and changes in the DO#10 contract shortened project duration. 

" 	The original project design did not allow time for the logistics of establishing, housing, 
and staffing a new unit. 

" 	The original SOW was vague on the subject of the role of the PRIDE team which made 
the initial direction of the unit unclear. This was, in part, caused by lack of coordination 
among donors assisting in related areas and an attempt to avoid duplication of effort. 

" 	 Initial PRIDE technical support team activities suffered early set backs due to lack of 
strong leadership and experience in this type of role. 

" 	 Recruited Egyptian staff and the expatriate PRIDE team did not initially coalesce into a 
unified, focused group. 

B. Staffing and Equipment 

B1. Staffing 

A critical minimum level of staffing and an appropriate organizational structure were not 
made clear in the original contracting process. Consequently, the unit was understaffed until an 
organizational structure consisting of three sections was formulated. It was originally intended 
that each unit section be staffed by a section head and one or more junior engineers on full or 
part-time basis, depending on need. Two of the three sections do not have a full-time Egyptian 
head and were thus managed on an ad-hoc basis by various local and PRIDE team members. 
This situation adversely affected the leadership, direction, and output of the sections, as well as 
the unit. 

The PRIDE team, consisting of two full-time and several periodic expatriate specialists, 
was put in place to assist with the unit's development. The team's effectiveness and value were 
diminished for the reasons given above. Furthermore, personality conflicts, lack of clear 
direction, and differences of opinion concerning priorities among both PRIDE and the Egyptian 
team members, caused further setbacks to the progress of the unit. 
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Despite their qualifications in civil engineering and related fields, the junior staff had no 
experience in water quality issues, the primary focus of the unit. Project documents and 
subsequent action plans did not include an adequate training program for the junior staff. The 
senior staff participated in a study tour in the United States about one year into the project. The 
junior staff was sent on a study tour only at the end of the project. Other training included field 
visits, which were relatively regular, and occasional training by the PRIDE specialists. Lack of a 
strong, timely training program in water quality has greatly impaired the overall performance and 
effectiveness of the unit. 

Despite staff and training problems, the unit has made good progress towards its objectives, 
particularly in the second half of the project. Staff members now have adequate training to fulfill 
their responsibilities and contribute to the unit's development. 

B2. Equipment 

After a iong delay, the unit received the computer and supporting equipment it has needed 
to carry out its activities. The office equipment includes state-of-the-art computer hardware and 
software in a networked environment. The unit is now capable of maintaining databases, 
conducting analyses, and producing a complete range of publications and presentation materials 
using this equipment. The current equipment, with maintenance and minor occasional upgrades, 
should adequately serve the unit in the foreseeable future. 

C. Database Design and Data Integration 

A fully functional database for water quality was envisioned as the central component of 
the new NWQC Unit. Development of this component was greatly handicapped by delays in 
procuring computers. The overall database design was completed, while programming for 
creation of the database was initiated only in the second half of the project. A basic database 
system is now operational, tested, and documented. The staff has received adequate training to 
operate the computer network and the database system. The PC-based system is referred to as the 
Egypt Water Quality Information System (EWaQIS) and utilizes the Microsoft ACCESS 
relational database. 

At present, the database is sparsely populated. This is partially due to the fact that only a 
limited amount of water quality data is available in electronic form. Additionally, there was an 
expectation that the Research Institutes and other GOE organizations would turn over data to the 
new unit. This expectation was not met due to the absence of an overall NWRC mandate or 
protocol for cooperation. Nevertheless, the unit has attempted to fill the database by manually 
entering data from published reports and documents. This has been a time-consuming and 
inefficient process. 

To date, minimal effort has been made to utilize information on the database to assess 
national or local water quality conditions. The system has not, as yet, generated reports. 
However, options such as spreadsheets, commonly used database formats, and graphics output 
with limited statistical analysis capability are available. The database has the potential to be of 
great value if further developed and more fully populated. 
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D. Outreach and Communication 

The unit's outreach and communication functions are twofold. First, the unit serves as a 
liaison with clients of the NWQC Unit. Secondly, it delivers a range of communications services 
focusing on packaging information outputs for various clients as well as conducting meetings, 
workshops, and other face-to-face communications activities. 

Plans, which were well received by the institutes, were developed for technical writing 
workshops. However, these plans did not materialize. 

A flyer, including an identifying logo, describing the unit and the NWQC program, was 
completed in a semi-desktop publishing format. Computer-generated presentations describing the 
unit and its outreach/communications servic.i3 programs were made and used in wo, kshops. 

E. Relationship with Other GOE Organizations 

The unit's stated objectives and its organizational placement within the NWRC require a 
close working relationship between this unit and the Research Institutes, as well as other 
organizations within and outside the MPWWR. Flow of information and knowledge can only 
occur if there is a clear understanding of the role and responsibilities of the unit by its potential 
customers and suppliers. 

The staff has made a great deal of effort to communicate the purpose and value of the unit 
to other GOE organizations, particularly the Research Institutes, through seminars, workshops, 
the advisory committee, and publications. However, proceedings of the workshops and advisory 
committee meetings suggest that the relationship of the unit with other GOE organizations 
continues to remain unclear and misunderstood. 

Consequently, the work of the unit has not progressed at the expected pace. Special effort 
must be made to address the relationship between this unit and other GOE organizations by 
refocusing the unit's objectives and clearly stating its value to other organizations. 

F. Achievement of DO #10 Project Objectives 

The August 1994 Inception Report stated that creation of a fully operational National Water 
Quality Conservation Unit was not realistically achievable due to the shortened duration of the 
project. However, the report anticipated that a unit with basic operational capabilities would be in 
place by the end of the project. This was indeed accomplished and a centralized unit has been 
established. 

The objective involving creation of a full water quality database was partially achieved. 
Room remains, however, for further development and increased utilization of the database. 

The objective related to strengthening NWRC capabilities in the area of sampling network 
design was revised to focus effort on data interpretation and water quality management. This 
objective was achieved in a limited way, and considerable work remains. 
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The objective related to creation and dissemination of water quality information was 
achieved within a limited scope. A series of workshops and seminars, attended by various staff 
within the NWRC, was held to provide general information on water quality. However, 
information was not generated in a sustained fashion for policy makers, water managers, and the 
public during the course of the project. 

Though not in the original project objectives, the unit achieved an additional major 
accomplishment. The unit produced and distributed a series of very useful fact sheets describing 
the hazards and risks from seven water quality constituents in Egyptian wateis. 

In summary, the major accomplishment of the project was the establishment of a greatly 
needed National Water Quality Conservation Unit to serve as a central service organization 
within the NWRC. Full achievement of the other objectives of the project will require additional 
resources and effort. 
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SECTION IV
 
PROPOSED SHIFT IN STRATEGIC DIRECTION
 

A. Overview of New Strategic Direction 

The NWQC Unit as originally conceived and currently developed primarily serves as a 
water quality "information flow" business whose role it is to gather, process, store, and 
disseminate water quality information. As indicated in the unit' .valuation and discussed at 
various workshops, Advisory Committee meetings, and donor evaluation sessions, this role has 
not adequately served the needs of the NWRC, the GOE, or the country. Participants have 
expressed a desire for the NWQC to play a proactive, leadership role in understanding and 
communicating the significance of water quality in the management of Egypt's water resources 
and quantifying water quality's role as a serious limiting factor to future economic growth and 
the maintenance of adequate public health. 

To address these needs, we propose a shift in strategic direction to develop the NWQC into 
a broad, technically based entity whose role is to (1) integrate data and research efforts, (2) 
provide scientific strength and technical assistance in comprehensive water quality management, 
and (3) serve as a national advocate for water quality issues. As indicated in Chart 2, this shift in 
strategy preserves the information flow and information dissemination components of the unit's 
functions as originally envisioned. Furthermore, it moves the unit to its second phase as an 
established and useful institution within the NWRC. In the process, the unit, currently perceived 
as a "go-between," will take on a broader role as an "integrator, strategist, and problem-solver," 
with sound technical and communication capabilities. 

The proposed shift in strategic direction will better enable the NWQC Unit to achieve 
important GOE objectives. These goals include gaining a national perspective on current and 
anticipated water quality conditions and associated risks, acquiring a sound scientific basis for 
policy development and decision making, and developing strategies to reduce current and avoid 
future water quality problems. 

A new strategic framework for the NWQC-including the unit's vision, mission, 
objectives, clientele, and products/services-is laid out below. Specific activities and strategies to 
achieve these objectives are described in the short- and long-term implementations plans 
presented in the concluding sections of the document. 

B. Proposed Strategic Framework 

The following strategic framework is geared towards developing a more technically based, 
customer-focused NWQC Unit which will assume a leadership role in integrating water quality 
issues into the overall management of Egypt's water resources. A summary of the proposed 
vision, mission, objectives, and primary functions of the unit are shown in Chart 3. We 
summarize elements of the new strategic framework below. 

The national context of the new framework relates to the need for improved water 
quality will increase as the competition for limited water resources intensifies, due to 
population growth and economic expansion. 
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" 	The vision for NWQCU is to play a leadership role in maintaining and improving water 
quality in Egypt. 

" 	The unit's mission will be to provide a centralized mechanism for hitegrating water 
quality issues into the overall management of Egypt's water resources. 

" 	Objectives of the NWQC Unit are to: 

Enhance and integrate water quality efforts of GOE organizations through 
development of information standards, a national water quality database, technical 
capacity building, and collaborative research efforts. 

o3 	 Provide a sound scientific and technological basis for improving water quality 
policy development and decision-making within GOE and the private sector. 

o 	 Serve as a national advocate for water quality issues through improved
 
communication and dissemination of relevant water quality information.
 

" 	Benefits provided by the unit will include development of integrated data and research 
efforts, enhanced strategic and technical capacity, and improved communication services 
in water quality-related areas, which will improve the overall management of Egypt's 
water resources by providing the following services: 

[] 	 A more comprehensive assessment of current and anticipated water quality 
conditions and associated risks, than is currently available in the country. 

o 	 The scientific basis to understand, quantify, and communicate the significance of 
water quality issues in the management of Egypt's water resources and its role as 
a serious limiting factor to future growth and maintenance of adequate public 
health. 

0 Sound solutions to avoid, or mitigate, current and future water quality problems. 

" 	Clientele for the unit comprise: 

o Policy makers
 
t Water managers
 
[] Research institutes
 
o 	 Private sector and general public 

" 	Services to be provided are: 

o) Information system and database development
 
" Data/information analysis, interpretation, and reporting
 
o 	 Integrated research development and coordination 
o 	 Technical expertise and consultative services 
o 	 Education and training 
o 	 Communication and information dissemination 
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Workshops and briefings0 

Products will include: 

o Water quality status and trend reports 
o Strategic papers on current and emerging issues 
o Joint research and project papers 
o Outreach and education materials 
o Management fact sheets and briefing papers 
o Special projects and consulting reports 

In formulating this strategic framework, several assumptions have been made concerning 
the conditions under which the unit will develop. These assumptions are: 

" Need for a central service unit is widely accepted and supported.
 
" Institutional support exists for sustaining the unit.
 
• External support is available for completing unit development. 
* Line organizations support and cooperate with the unit. 
" Work of the unit benefits and enhances line organizations.
 
" Leadership, vision, and commitment exist at senior levels.
 

Certain potential problems could have a damaging effect on the NWQC unit in its 
formative stages. These potential barriers to success include: 

" Inappropriate strategic directior, and misdirected effort 
* Unrealistic expectations and time frame for meeting objectives 
* Inadequate technical capability and training 
" Lack of mutual cooperation between the unit and other GOE organizations 
" Inadequate base-line funding 
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SECTION V
 
SHORT-TERM IMPLEMENTATION PLAN
 

In the context of this unit and its newly envisioned role, short-term time horizon refers to 
one to two years. It is anticipated that the long-term implementation plan, proposed in the next 
section, would be implemented after this interim period. 

A. Approach 

The purpose of this short-term plan is to suggest specific actions and activities to maintain 
unit viability during the interim period that donor assistance, financial and technical, may not be 
available. By necessity, the short-term approach must be output and action oriented, with the 
following objectives: 

* Maintain NWQC Unit visibility and viability.
 
" Preserve staff loyalty and mentoring.
 
" Generate outputs and products useful to NWRC.
 
" Become an integral part of the activities of the Research Institutes.
 
" Demonstrate measurable progress to potential donors.
 

B. Staffing 

It is essential to maintain a core technical and communication staff during the interim 
period in order to effectively carry out unit activities. Senior staff must develop and implement a 
training and mentoring program for the junior staff. This could be accomplished by creating joint 
staff appointments with the Research Institutes to familiarize staff with the institutes' water 
quality activities. 

C. Specific Activities 

Specific activities of the NWQC Unit will comprise a number of activities that are geared 
toward establishing a leadership role for the unit in the area of water quality issues. The unit will 
concentrate its efforts in three major areas: development of its database, analysis and 
interpretation of water quality data, and participating in water quality-related projects and 
activities. 

C1. Database Development 

The unit should pursue the following activities with regards to its new database: 

" Continue to populate the database with available data. 
" Train staff in use of the database and report preparation. 
" Demonstrate use and value of the database to the institutes. 
" Begin preparing standards and formats for water quality database. 
" Generate a database of water users and waste generators by sector. 
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C2. Analysis and Interpretation 

The activities listed below should be carried out in collaboration with other organizations to 

the extent possible. The in-country capability exists to take on these activities. 

" Finalize and publish a briefing paper on water quality status in Egypt. 

" Finalize and publish a series of papers on water quality risk assessment and the 
consequences of continuing existing practices. These publications should contain the 
results of additional analyses, including representative, understandable graphics. 

* 	 Initiate development of information layers for a GIS system (assuming staff training on 

GIS is complete).
 

" Generate relative impact charts on water users/waste generators.
 

• 	 Perform water quality analyses requested by other organizations. 

C3. Project Development 

A number of potential activities exist which the NWQC could undertake as part of its 
development into one of Egypt's lead water quality organization. These activities would include 
the following: 

* 	 Conduct water quality-related research needs assessments in collaboration with Research 
Institutes. 

" 	Participate in ongoing efforts of the institutes, as needed and appropriate, where water 
quality may be an issue. 

" 	Make marketing presentations to various GOE entities and organizations in the private 
sector on the unit's water quality assessment and information management capabilities. 
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SECTION VI
 
LONG-TERM IMPLEMENTATION PLAN
 

The purpose of this long-term plan is to describe the actions to be taken over the long-term 
to develop the NWQC Unit into a fully operational organization capable of making a contribution 
to water quality management in Egypt. The broadened scope of the unit to include water quality 
management warrants an examination of its organizational location within NWRC and GOE. The 
plan also identifies targeted areas for further development, as related to the proposed shift in 
strategic direction. Resources required to implement the plan, as well as unit performance 
evaluation and sustainability issues, are also addressed in this long-term plan. 

A. 	 Organizational Structure 

The unit will consist of three sections. The role and functions for each section are defined 
according to the unit's revised overzIl mission and objectives. 

Al. Water Quality Information System and Management 

The role of this section within the unit is to develop, operate, and maintain an information 
system and database containing relevant information required by the other sections in the unit, as 
well as the other GOE organizations. 

Services provided to external clientele by this section will include: 

" Develop overall standards and formats for water quality databases within GOE to make 
them compatible and useful for data integration. 

" Deliver training in information system and data utilization to GOE organizations. 

" Provide a GIS-based platform for presentation of water quality data, information, and 
knowledge to non-technical clientele. 

A2. Water Quality Analysis and Applications 

This section's role is to provide a sound scientific and technological basis for maintaining 
and improving water quality in Egypt. The section carries out its work in close collaboration with 
other technical and scientific organizations whose missions involve water quality issues. 

The 	services of this section include: 

" Analysis of water quality status and trends in the country. 

" Integrated research, projects, and policy support development through needs assessments 
and the creation of strong teams from appropriate GOE organizations, external experts, 
and academia. 

" Technical expertise, consultation, and strategic planning on water quality-related issues 
and the risks associated with poor water quality. 
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9 Technical assistance to other GOE organizations, industry, and the private sector to find 
solutions to avoid, or mitigate current and future water quality problems and to remain 
in compliance with standards. 

A3. Water Quality Outreach and Communication 

The overall role of this section is to serve as a national advocate for water quality issues 
through improved communication and dissemination of relevant water quality information. The 
section carries out its work by assessing the information needs of the unit's clientele and 
identifies appropriate ways to compile, package, and deliver needed information. 

The section's services include: 

" 	Providing education and training. 

" 	Conducting workshops, briefings, and presentations on current and emerging issues. 

* 	 Coordinating and packaging information such as outreach and educational materials, 
management fact sheets, briefing papers, and needs assessment reports. 

B. Targeted Areas for Further Development 

B1. Standardized Formats and Protocol 

A major area of expansion and development related to water quality is developing 
standardized formats for monitoring, analyzing, interpreting, and reporting water quality data and 
information. This activity requires the expertise from all three sections of the unit, as well as 
participation from other GOE organizations. This area of development will serve the long-term 
goal of linking and eventually integrating the existing databases within NWRC and other GOE 
organizations for network access and use. Furthermore, such format will provide a common base 
for monitoring, analysis, and assessment of water quality issues as encountered by each 
organization. 

The following specific issues should be addressed: 

" 	Water quality information selection 
" 	Monitoring effort coordination 
" 	Water quality data analysis and interpretation standards 
" 	GOE-wide information technology and storage, including database and Geographic 

Information System (GIS) linkage and integration 
" 	 Information source, supply, and demand 
" 	 Information transfer, storage, and dissemination protocols 

B2. Building Technical Capacity 

Strengthening water quality-related technical capacity through staff training and 
development of improved analytical tools and methods is another area that should be targeted for 
further development. The unit will be of great service to GOE organizations when it is equipped 
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with well-trained staff and has available the necessary analysis tools, ,resentation capability, and 
communication methods. Building technical capacity is the long-term key to the unit's 
sustainability. In this regard the following issues should be addressed: 

" Staff technical training and development 
" Collaborative research efforts 
" Analysis tools development, including data analysis and interpretation; water quality 

impact assessment, risk analysis, and screening tools; data presentation; and decision 
support tools 

C. 	 Resource Requirements 

In order to build a strong, self-sustaining NWQC unit, a number of inputs will be required. 
Chief among these resource requirements are high-quality staffing, proper equipment and 
materials, and modern technology. These inputs, of course, will be prepared within the overall 
framework and needs of GOE. 

D. 	 Performance Evaluation 

D1. Key Indicators Of Success 

The performance of the NWQC Unit should be based on the following criteria: 

* Number and variety of clients served 
* Rate of clientele build-up and reimbursable service 
* Influence on national water quality-related policy and projects 
* Number of publications 
* Perceived role and value of the unit 

D2. 	 Internal Performance Evaluation 

Within the unit, each section's performance should be evaluated based upon the following 
factors: 

" Effectiveness
 
" Efficiency
 
* Quality and productivity 
* Innovation
 
" Economics
 

In order to monitor staff performance, regular career development and performance 
evaluations should be conducted for individual staff. 

E. 	 Achieving Long-term Sustainability 

Sustainability is the key to long-term success of an organization. Sustainability means more 
than whether the unit will continue to operate after donor funds are exhausted. It relates to an 
organization's long-term vision of its mandate. In the case of the NWQC Unit, sustainability 
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entails a continued focus on water quality as a major factor limiting development and 
maintenance of public health in Egypt. 

Long-term sustainability requires consideration of the following factors: 

" The unit's vision, goals, and objectives must be aligned with those of the parent 
organization and the country. 

" Services and products provided by the unit must be valued by its clientele. 

" Human resource development and training must be an ongoing activity. 

" Activities of the unit must be measurable by standards acceptable to clientele, and 
potential donors. 

" The unit must be visible both within and outside the home organization. 

The following activities should be considered in long-range planning for the unit's 
sustaimbility. Implementing these activities will assist the unit in achieving its long-term 
objectives and ensure its future role in the area of water quality management. 

" 	Propose and take the lead in developing a GIS-based decision support system for water 
quality which is capable of utilizing databases in NWRC, and eventually, the GOE. 

" 	Develop the necessary analytical tools and models to operate the decision support system 
and to interface with an eventual national water database. 

" 	 Develop trade-off analytical tools for assessing and pricing the environmental impact of 
water users and waste generators. This activity will require combining water quality and 
environmental economics. 

" 	Develop a mechanism for tracking and documenting long-term consequences (health, 
economic, etc.) of current water quality management and public health practices. 
Additionally, prepare statistics on water quality-related accidents and frequency of 
occurrence of water-borne diseases. The latter activity will require joint effort with 
several organizations. 

" 	Develop plans to publicize the successes of water quality integration activities in Egypt, 
with a view towards becoming an international model and expanding services beyond 
Egypt. 
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