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PREFACE 

The U.S. Agency for hntemational Development (AID) commissioned this water 
management action plan in response to a request from the Government of Egypt through its 
Ministry of Public Works arid Water Resources (MPPWR). This activity, Phase II of a two- 
phased assignment, is based on the res.cl1t.s of the Phase I water quality impact assessment. 
Both phases are funded by the A I D  hllicsion in Egypt, through the Project in Development 
and the Eirvironment (PRIDE), and b, h e  MPPWR's Water Research Center (WRC). 
PRIDE is a centrally funded project that provides technical assistance in environmental and 
natural resource management to AID'S Near East (NE) Bureau, missions, and host-country 
institutions. 

PRIDE is being implemented by a consortium led by Chemonics International and 
including RCGIHagler, Bailly, Inc.; Science Applications International Corporation (SAIC); 
Capital Systems Group, Inc.; Industrial Economics, Inc.; rfivironomics, Inc.; Resource 
Management International (RMI), Inc.; and Lincoln University. 

Robert A. Kelly served as the team leadertwater management planning specialist for 
this activity. Dr. Kelly is currently a senior project manager with the Environmental and 
Health Sciences Group of SAIC, Falls Church, Virginia. He has 20 years of experience in 
the analysis, assessment, and management of water pollution problems including nonpoint 
source controls, water quality criteria development, biological monitoring, toxicity testing, 
and the effects of toxic and nonconventional pollutants. James L. Welsh, who was team 
leader for Phase I of this assignment, served as the water quality specialist for Phase 11. Mr. 
Welsh, an engineer with over 40 years of experience in water resource planning and water 
quality evaluation, is a senior consultant with RMUBookman-Fdmonston Engineering, Inc., 
Sacramento, California. 

Dr. Kelly and Mr. Welsh arrived in Egypt to begin the eight-week Phase II 
assignment on May 3, 1992. They were assisted by Rifaat Abdel Wahab, water pollution 
control specialist, in the collection and assessment of water quality data. The team worked 
closely with Dr. Mahmoud Abu Zeid, director of the Water Research Center, and other 
WRC staff including Dr. Fatma Attia, Dr. Shaden Abdel-Gawad, and Eng. Amal El- 
Sherbini. 

PRIDE appreciates the continuous and active support and participation of Dr. Abu 
Zeid and his staff. The PRIDE team would also like to express its appreciation to the 
following individuals at USAIDIEgypt: Glenn Rutanen-Whaley, mission environmental 
officer; Richard Rhoda, director of the Office of the Environment; Flynn Fuller, agricultural 
development officer, Office of Water and Irrigation, Directorate of Agriculture; Clem 
Webbzr, director, Office of Irrigation arid Land Development; and Chris Crowley, associate 
mission director for program development and support. 
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The purpose of this project is to assess the water quality of the Nile River and to 
develop a water quality management program. The project involves a review of existing data 
on the quality of the Nile River, canals, and drains, followed by an evaluation of the current 
monitoring and management programs as described by reports and interviews with major 
involved parties. 

In general, although considerable data have been collected over the last two decades, 
few summaries are available in a form that could be used to assess overall water quality. 
Data on the conventional pollution parameters (total suspended solids, dissolved oxygen, pH, 
temperature, conductivity, and nutrients) are available for the Nile proper, but are limited for 
canals and drains. Information on heavy metals and pesticides, two major types of toxic 
pollutants in the Niie system, is very sparse. Nevertheless, sufficient data are available to 
identify the major pollution problems of the Nile River and to ascertain management actions 
that could alleviate these problems. 

The human health impacts of raw sewage contamination, pesticides, and heavy metals 
and salinity are considered the majoi water quality problems. The Nile River and its canals 
and drains are heavily contaminatd by human waste, as demonstrated by consistently high 
fecal coliforrn levels throughout. With few exceptions, these highly contaminated waterways 
routinely serve as water sources for inigatior,, drinking, bathing, and washing of dishes and 
clothes. The proximity of discharges to locations of water use results in continuing 
reinfection of water users with pa5ogens and parasite., a pattern that must be broken 
through appropriate control measures. 

Pesticide application controls pests in most agricultural areas in Egypt but may 
contaminate water or food products such as fish. However, there are few data with which to 
reasonably judgc the extent of such contamination. The large number of pesticides used (as 
many as 100) discourages maintenance of an active inventory. Government subsidies for 
pesticides and limited data on some more commonly used products suggest that Egypt needs 
a more controlled and controllable application program. 

A number of industrial facilities are discharging heavy metals, particularly in Cairo, 
west and south and Alexandria in general. Some discharge directly to the Nile River or the 
northern lakes, but most discharge to drains or sewers. Discharges to waters that arc 
subsequently fished or used for fish farming must be controlled to protect the valuable 
fishery resources in the Nile. According to limited data, metal concentrations in fish already 
occasionally exceed acceptable levels for human consumption, and will soon do so more 
frequently because of increased pollution. Similarly, watercontaminated with metals and 
used for irrigation and reuse of sludge for agricultural purposes jeopardizes the health of the 
people or animals that eat the irrigated crops. 

iii 



Finally, the Nile River's salinity increases as it flows north, primarily because of its 
use in irrigation. By the time it reaches the northern lakes, it is too saline to be rlsed for 
most purposes, including domestic and industrial water supply and irrigation. Judicious 
management might better control the salinity increase but only if water use is evaluated by 
crops grown, and the amount of water used for irrigation, industrial processes, and domestic 
purposes is carefully controlled. 

Institutional Responsibilities 

A number of government ministies have responsibility for water quality issues in 
Egypt. Law 4811982 gave the Ministry of Public Works and Wakr Resources (formerly the 
Ministry of Irrigation) overall responsibility for issuing licenses and enforcing license 
conditions for treated industrial and sanitary discharges. However, it was not giver. the tools 
that it needed to ensure that all affected parties took appropriate actions. The Ministry of 
Housing, Reconstruction, and New Communities, for example, is responsible for building 
new sewers and sewage treatment facilities throughnut Egypt, but its decisions are not guided 
by Nile water quality nor the need for no-costnow-ast (non-treatment) disposal methods for 
mral communities. Similarly, the Ministry of Agriculture has been implementing a pesticide 
subsidy program. Only recently has 'he Government of Egypt agreed to reduce or eliminate 
these subsidies over the near term. Apparently no programs encourage farmers to limit their 
use of pesticides (except for thosc that are banned such as DDT). The Ministry of Industry, 
through the General Organization for Industry, is responsible for cleaning up the discharges 
of government-owned industrial facilities. Although metal-discharging facilities have been 
identified for additional pollution control, priority is apparently not given to the facilities 
causing the most environmental damage, a critical consideration when funding limitations 
constrain effective action. 

No organization has clear responsibility for managing Nile River water quality, 
although currently proped legislation would give the Egyptian Environmental Affairs 
Agency (EEAA) overall responsibility for coordinating environmental propxs.  Since the 
legislation has not yet been passed, EEAA's exact role is not clear. It is obviously necessarl 
for all ministries with responsibilities in pollution control (Public Works and Wter 
Resources; Industry; Housing, Rcconstmctjon, and New Communities; Health; Interior; 
Agriculture) and EEAA to work closely together to build a common understanding of 
problems, issues, and the state of the environment so each can develop programs and actions 
that address the most egregious situations for the benefit of all. To the extent work is 
coordinated, progress will be made in minimizing the serious human health impacts of water- 
borne diseases, heavy metals, and pesticides. If data arc available to concerned parties, they 
can debate and determine the significance of problems. If the ministries choose not to work 
together or not to share data that help define environmental priorities, major health problems 
will develop within the next 10 years and will rapidly worsen. 

To improve Egypt's water quality program, emphasis is required in three anas: 
management of the process of water quality management; data management; and 
enforcement. The management of the process of water quality management r & q h  that a 
specific agency or ministry be assigned responsibility for the following tasks: 



Setting objectives 
Developing action plans 
Overseeing plan implementation 
Evaluating progress toward objectives 
Revising objectives or action p h s  as warranted 

Data management must be improved to enable the water quality program managers to 
quickly identify problems and develop effective solutions. Major emphasis is required in 
these areas: 

Ensuring widespread sharing of data and information 
Maintaining data in a meaningful format 
Standardizing data storage and retrieval procedures 

Inadequate enforcement of water quality standards is jeopardizing the water quality 
program. Improved enforcement will require three major actions: 

Improvement of licensing and penalty mechanisms 
Full compliance with standards by all municipal and industrial dischargers 
Increased privatization to rationalize the licensing and penalty mechanisms 

An effective water quality monitoring program requires timely decisions in these 
areas: 

Determining quality assurancefquality control standards and procedures 
Determining whether water quality is improving (trend analysis) 
Determining where water quality most nceds improvement (problem analysis) 
Determining whether discharges comply with license conditions (or standards) 
Locating discharges that arc not licensed or that violate license conditions 
Identifying the nature and extent of specific pollution problems 
Confirming whether a suspected problem exists 

These decisions q u i r e  information derived from trend analysis, "hot spot" 
identification, compliance monitoring, unknown source identification, nature and extent 
assessment, a i d  problem confirmation. 

Egypt is fortunate to have an extensive institutional framework for water quality 
management. However, substantial institutional reforms arc needed because no one agency 
has final responsibility for water quality management. Once the lead agency on water quality 
management is determined, a major effort will have to be made to increase the supply of 
environmental scientists and revise Law 48 to rationalize water quality standards and 
enforcement mechanisms, consistent with sustained national development. 

Because no single agency has exclusive authority for a comprehensive water quality 
program, this report analyzes the pros and cons of 52 alternative courses of action related to 
20 problems iF. the areas of pollution, water quality management, water quality monitoring, 



water management .institutions, and legislative aspects of water q ~ ~ t y  management. This 
approach is proposed to allow the Government of Egypt to systematically address the key 
water quality management problems across all public and private interest groups and establish 
a new institutional and legislative foundation that integrates water quality into the national 
environmental strategy. This approach also offers a prototype planning process for all other 
pollution problems outside the water sector. Recommendations on water quality management 
cover these arcas: specific pollution problems, management programs, monitoring programs, 
and legislative reform. 

Recommendations 

Four Major Water Pollution Problems 

Pathogen and parasite problems require identifiatton of acceptable practices to 
dispose of human wastes, developmat and implementation of education programs, 
identification of areas that need priority attention and treatment facilities for 
priority action. 

. Pesticide problems require improvement of the understanding of pesticide use, 
toxicity, and recommended dosages, and implementation of an extensive 
monitoring program to determine priority interventions. 

Heavy metal problems require improvement of the understanding of sources of 
heavy metal discharges and detcrmination of the concentrations of heavy metals in 
sediments and fish. 

Salinity problems require developmfnt of a water management framework to 
identify ways to reduce salinity and increase usable water supply; continuing 
evaluation of salinity control projects; assessment of minimum Delta outflow to 
achieve optimum salt balance in the system; and identification, review and 
evaluation of specific measures that offer promise for increasing the usable water 
supply to the Nile system. 

Management Programs. Actions arc required to develop managerial capacity to 
improve water quality. Management programs arc needed to streamline the management 
process and management organization and develop a data management system to provide 
decisionmakers with standardizad, rerevant, and timely water quality information. 

Modloring hgrams. Actions arc required to revise current monitoring programs. 
Priority areas of concern arc determination of industry compliance with industrial discharge 
standards; monitoring long-term water quality trends; monitoring groundwater supplies; and 
developing and implen~cnting monitoring quality assurandquality control standards. These 
must be in place before serious sampling and analysis begins. 



L~gblative Reform. Specific modifications to Law 4811982 and Decree 811983 am 
requid to bring technical and administrative congruence to enforcement of water quality 
standards. ' 

I Specific rscommeabtioaa oa new muage ue prewntsd in m uticle-byuticle d y s h  of the law .nd dscree 
in Annex C. 
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SF,CTIOiu I 
INTRODUCTION 

Egypt's existence depends on the EJile River, the lixgest renewable source of fresh 
water in north Africa. It serves as allnost the exclusive source of water for agricultural, 
industrial, and domestic use in this arid land, and as a major fishery along its entire length. 
With the rapid increase in population and industrialization over the last 30 years, use of the 
river, without concern for its quality, has altered its character so much that its waters are no 
longer necessarily of adequate quality for human consumption. In places, mere physical 
contact with river water pow severe risks of parasitism or other disease. Fish cultivated in 
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Nile River waters could be laced with toxic heavy metals and pesticides, but few researchers 
have evaluated the human health risks posed by these potentially high chemical burdens. 
High pesticide contents could also be affecting the suitability of agricultural crops for human 
consumption, but few data are available that allow critical evaluation of possible 
contamination of Egypt's food supply. 

In short, the Nile River is rapidly approachi~g a point where its joint use for 
irrigation, domestic, and industrial water supply; drainage of agricultural, sanitary, and 
industrial wastes; and fish production will be seriously threatened. These activities cannot 
continue as they have over recent years without substantial and devastating human health 
impacts: increased incidence of parasitism, water-borne disease, cancer from organic 
contaminants, and disease from consumption of fish contaminated with h m y  metals. These 
threats occur at a time when Egypt needs its human resource potential more than ever to 
cope with increasing population pressures and the need for further indv~strial growth and 
agricultural productivity. 

Now is the time for careful planning and action. Focusing resources on major 
environmental concerns, and carrying through on programs that are required to improve 
watcr quality, or at least prevent further degradation, is one of the few ways Egypt can 
continue to meet its role in the Mediterranean and the Arab world without being diverted by 
widespread, serious health concerns. 

A. PURPOSE OF PROJECT 

The Water Research Center of the Ministry of Public Works and Water Resources 
requested this proiect of the U.S. Agency for International Development. It was intended to 
evaluate available data, determine the most significant water quality problems in Egypt, and 
recommend a program to address them. The original request was made prior to the initiation 
of a similar effort (but relating to all aspects of the environment) by the World Bank. The 
World Bank effort was completed about halfway through this project. 

The World Bank project resulted in the Egyptian Environmental Action Pkm, a 
document that identified the major pollution problems in all media and recommended general 



actions to overcome them. The da:ument was a major source rof infomittion for this project. 
This project reanalyzed the problenis and toak the solutions one step furlher by developing an 
immediate action plan focused on sl?ecific targets, outlining the major sbz~cture of a water 
quality management program, and clevc1o;ping a water qllality nnonitoring; i ~ d  survey 
program. 

B. GENERAL WA'lrlER QUALITY PROBLEMS OF TIiE NILE, SIYSTEM 

In designing a water quality management program, it is necessary to consider what 
the program seeks to achieve znd which water quality problems will be targeted for control. 
Figure 1 gives a general orientation to the Nile River in Egypt. In the follovving paragraphs, 
the major items of concern we presented in roughly priority order. 

The incidence of water-borne diseasex is greatest in rural -; where there are no 
sewers to collect and subsqua~tly treat and disinfect human waste, and contact with 
untreated water through bathing, washing, and coaking is increasingly commonpliace. As 
population grows denser irr rural areas, the rates of infecti~n arc likelly to rise rapidly. 
Opportunities for contamination of water supplies and contact with material of sewage origin 
increase dramatically with increases in population density, lack of safe water supplies, 
ineffective sewage collection and disposal, and direct c',isposi-i\ of wastes in drains, canals, 
and groundwater. The prevalence: of water-borne diseases intensifia; the concentrdtion of 
infectious agents in the wastcs and the consequent contamination of water sources. 

In rural areas, hurilan wastes are often discharged from Roustx to opea; ditches, which 
carry them from villages to major drains. Sometimes the wastes arc disposed of 
indiscriminately in the ground or leaching pits. The pit effluent may bt: in hydraulic lcontact 
with or .infiltrate to shallow groundwater or drains. When the solid material from the pits is 
emptied, the contents arc frequently dumped into the nearest drain or canal which is probably 
used for bathing, washing, and drinking. Hand pumps frequently dt:liver shallow 
groundwater that has been contaminated by human wastes as commr~nity drinking wakr. 

Some villages have been provided with piped domestic water supplies but lack sewage 
collection or treatment systems. The outcome is that these villages are chronically flasded 
with sewage effluent. 

Fecal coliform bacteria are widely used to indicate the presence of human 
contamination. While they an not normally pathogenic to humans, they m u r  mostly in the 
intestines of warm-blooded animals and so can be used as surrogate nqeasures for the 
presence of human patho~ens and parasites. The t a t  for fecal coliforms is relatively simple 
and produces accurate results, while tests for specific pathogens may be difficult and time- 
consuming. Samples of surface waters from the Nile system almost always show high levels 
of f e d  coliforms (averaging fecal coliform mpn of 1,500-2,000 per 100 ml), which strongly 
indicate human waste contamination, Even if specific pathogen tests are negative, the 
presence of human waste cannot always be ruled out. 
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B2. Heavy Metals 

The metallic elements typically referred to as heavy metals all behave similarly in the 
environment and in low concentrations arc usually toxic to aquatic life and to humans. The 
most problematic elements include mercury, lead, cadmium, chromium, nickel, copper, and 
zinc. Sometimes iron and nmganac are also on this list, but their toxicity is considerably 
lower than that of the first group, so they do ~t have priority in this discussion. 

The toxicity is not tire major reason for concern about heavy metals. Once discharged 
to waterways, they attach readily to sediment particles on 'he bottoms of drains and lakes. 
Once in the sediments, they are taken up by bottomdwelling organisms, which in turn are 
eaten by fish. At each stage they are concentrated; in fish they can be coilcen+.-ated to 
extremely high levels that cause illness in people who eat them. Ingestion of sufficient levels 
can wen cause death. 

Two diseases caused by heavy metals have been discussed in scientific literature: 
Minimata Disease, caused by mercury, and Itai-Itai, caused by cadmiam. Both received 
their names from situations that developed in Japan after local populations consumed fish 
contaminated with mercury or cadmium. In both cases, contamination was so severe that 
several people died and many more were severely incapacitated for life. 

Heavy metals are often used in industrial ppocesses, primarily electroplating and other 
rnetal finishing, but also in tanning (chromium), chloralkalai production (mercury), and other 
chemical manufacturing. In modem manufacturing facilities, particularly those designed in 
the last 10 years, special care is taken to control the amount of metal lost from the plant, 
because the metals, which are the raw materials required to produce i'inal products, are 
expensive. The production processes an often designed to conserve as much metal as is 
economically possible. 

On the other hand, plants that wen built more than 10 years ago probably were 
designed with little concern for waste ncovery. High concentrations of metals in waste 
streams and high volumes of wastewater discharge lead to a daily discharge of several 
kilograms of metals into drains or the Nile. Unfortunately, these high discharge levels are 
costly to production, cause long-term, serious environmental damage, and could be recovered 
at relatively low cost with some creative engineering. 

B3. Pesticides 

Pesticides arc chemical compounds specifically designed to kill or prevent the growth 
of living thing:. Some chemicals have bacn carefully tested, arc harmful to only related 
species of plants or animals, and have few lasting effects on humans in case of accidental 
contact. Other chemicals have been less thoroughly screened, and because they are designed 
to destroy or inhibit life, may have long-term effects on humans. 



Pesticides are considered an essential element of modem agricultural management. 
Since 1960, an estimated 620,000 tons of about 200 types of pesticides have been used in 
Egypt. Several of the more than 100 pesticides in use are Oxychlor for cotton, Malathion 
for a wide variety of crops, Temek for fruits, and Lanite for vegetables. 

Tqe types of pesticides used have changed during the last 25 years h m  
organochlorines to organophosphates. The use of various organochlorine pesticides, such as 
DDT, has been banned since the late 1960s in Egypt. These pesticlides ikhaved like heavy 
metals in the environment, attaching readily to sediments, and w~mulating in fish, birds, 
and other animals, thus threatening human life as well as wildlife. DDT in particular did not 
readily break down in the environment and remains a contaminant even though it has been 
banned for many years. More recent pesticides, less persistent than DDT but just as toxic, 
also accumulate in the environment, especially in surface and groundwater, where they 
remain a threat to the environment. 

Too little is known about the imp,c'a of paticides on human and animal health. The 
extent toxicological research on the currently approved list of pesticides is inadequate. 
However, the majority of pesticides an known carcinogeas (causing cancer) in mammals. 
Thus, long-'em exposure to most pesticides increases human death rates and generally 
shortens the ;ife spans of chronically exposed individuals. 

In Egypt there is strong evidence that pesticide application is uncontrolled. 
Inadequate design of pesticide programs, application by untraixied personnel, and lack of 
effective monitoring pose a threat to humans and to the environment. 

B4. Salinity 

Salinity is a measure of the salt content of water. All natural waters contain some 
salts, acquired by exposure to the atmosphere, soil, rocks, and pollutants. At relatively low 
concentrations (e.g., less than 200 parts per million [ppm]), salinity is not detrimental for 
most water uses, and in fact may be desirable. As salinity increases, however, the utility of 
water for fresh water uses decreases. 

In hot, arid climates, watcr evaporation is extensive. When water evaporates, it 
leaves behind the dissolved salts it contained, so the remaining sol~~tion becomes more 
concentrated. Evaporation from the surface of the High Aswan Dam reservoir consumes an 
estimated 10 bcm per year, which increases salinity by about 10 percent. 

Plants take up water, but also selectively takc up some of the chemicals dissolved in 
it, particularly nutrients and trace elcmcnts required for growth. At the same time however, 
much of the water taken up by plants is lost through evapotranspiration, evaporation from the 
plant surfaces. Evapotranspiration concentrates the chemicals dissolved in the water 
remaining in the plant, and since the p ' ~ t  selectively takes up only a small part of the 
chemicals dissolved in the soil water, the water remaining in the soil becomes much more 
cbncentrated. Subsurface drainage water from an irrigated field is generally more 
concentrated than the water flowing onto it. 



Thm arc sources of sale other than the water itself. Some soils contain large 
quantities of salt because of previous inundation followed by evaporation. As these soils are 
bror~ght under cultivation and irrigation, salts are leached from thc soil and carried off in the 
drainage water. Bringing large areas of these soils under cultivation at one time can greatly 
increase the salinity of drainage waters. 

Each type of plant has an individual tolerance to salinity and to trace dements in the 
water. As the salt concentrations of applied water approach the tolerance levels of a specific 

, plant type, more water must be used to leach the excess salts from the soil, and plant yields 
may be reduced. Soil types also become critical to adequate plant growth and yield. Less 
water may percolate through tight soils than is needed to reduce salt concentrations to u,sable 
levels causing salt buildup and yield reductions or even crop failure. 

Many crops, cotton for example, can tolerate salinity up to h u t  1,000 ppm without 
yield impairment. Others, such as some vegetable and fruit crops arc limited to about 700 
ppm or less, even in sandy soils. Some crops, such as citrus, may also be limited by 
tolerance to trace elements, such as boron which is sometimes found in drainage water. 

Salinity is also of corlcern for domestic and industrial use. Drinking water should be 
less than 500 ppm TDS, although concentrations of up to 1,000 pprn can be used with few 
undesirable effects on health. (Taste may be affected, however.) Hardness, one measure of 
salinity, increases the amounts of soap and detergents required, causes soap scum, and forms 
mineral deposits on plumbing. Domestic use also increases the salinity of sewage by 
concentration and by the addition of chemicals in cleaning compounds, cooking and other 
water uses. 

Industrial requirements vary with the process. For most uses, salinity up to 1,000 
ppm is acceptable as a raw wakr source since the industry can easily treat it to meet specific 
requirements. Industry may contribute salinity to the wastewater by concentration or 
addition of chemicals during manufacturing. Examples arc concentrated boiler blowdown 
from heat exchange processes or salinity from fertilizer production. 

In Egypt, however, salinity is increased mainly by evaporation from Aswan and water 
distribution, and use and reuse for irrigation. Since such a large volume of Nile water is 
used for irrigation, the rate of salinity increase from Aswan to the Mediterranean Sea is of 
great concern. 

BS. Other Water Quality Concerns 

Other pollutants that arc discharged in municipal and industrial wastes include 
nutrients, suspended solids, and oil and grease. These categories of pollutants are 
nonconscrvative, unlike dissolved solids which remain indefinitely in the water column unless 
chemical changes occur. Nonconservativc constituents decline in concentration after 
discharge. For example, suspended solids settle out of the water column, and oil and grrase 
are oxidized by bacteria and other organisms but may remain in the water for some time in 



reduced concentrations. Oil and grease are often toxic to aquatic life and may inhibit the 
transfer of oxygen when floating on the surface, 

Nitrogen and phosphorus, two plant nutrients that are major components of sanitary 
wastes, arc frequently applied to cmps as fcrtihz. In waterways they encourage plant 
growth and the development of algal blwms or expanses of aquatic macrophytes. Although 
high concentrations of 3 form of nitrogen (nitrate) can cause "blue baby" disease in infants, 
the circumstances arc relatively rare. Otherwise, nutrients appear to be more of a nuisance 
than a real threat, at, least in Egypt. 

When discharged in large amounts, suspended solids can form large depositi on the 
river bed, covering bottom biota and otherwise altering the habitat available for aquatic 
plants and animals, particularly fish. Suspended solids also create turbidity. 

Turbidity is a special measurement used to describe the amount of suspended 
materials in water. Turbidity renders water opaque, restricting light penetration and aquatic 
growth. High biochemical oxygen demand (BOD) is a measure of pollution associated with 
organic waste in water. 

Nontoxic organic material is oxidized by aerobic bacteria, consuming oxygen in the 
process. If oxygen in the water is depleted by this oxidation, the aerobic bacteria are 
replaced by anaerobic bacteria, continuing the decay process. However, the oxygen deficit 
results in destruction of many beneficial organisms including fish. Anaerobic conditions in a 
stream or lake create an environmental wastelaiid which will not support a desirable aquatic 
population and which often cause disagreeable odors. Anaerobic conditions render the water 
unusable for most beneficial purposes. Since oxygen in the water is replenished from the 
air, an aerobic condition can be .=tored if existing organic matter is eliminated, and more 
organic matter is not added. 

Oil and grease form unsightly slicks and scum on the water surface that are usually 
toxic to aquatic life. Oil and grease occur in discharges from ships, industrial waste, and 
occasionally, raw sewage. Their presence can prevent the transfer of oxygen from the air to 
the water, a major source of oxygen for animals that live in water, and sometimes they 
directly kill organisms. 

C. RANICING OF POLLUTANTS 

The pollutants presented above have the most damaging long-term effects, but a 
defensible ranking of pollutants requires the comparison of different characteristics by 
answering questions such as these: 

How dangerous are the pollutants to the ecosystem, particularly for human health? 
Are harmful levels of the pollutants widespread or localized in the environment? 
Do the pollutants easily decompose to compounds or materials that have little 
adverse effect? 
Do pollutants accumulate in fish or other foods? 



h current, trends likely to increase or decrease human exposure and the risk of 
harm? 

By res.mnding to these questions, pollutants in Egypt' were ranked in order of 
concern as follows: 

Pathogens and parasites 
Pesticides 
Heavy metals 
Salinity 

The reasons for these mkhgs are explained klow. 

Pathogens and parasites received the highest priority because they are uniformly 
dangerous to humans (there is a high incidence of water-borne diseme in Egypt); they are 
widespread at harmful levels in the environment; and even though they are easily removedl 
destroyed, they are likely to dramatically increase with rapid population growth. While rural 
areas are particularly susceptible to water-borne parasites and pathogens, they will become 
increasingly important in large cities as well. With higher concentrations of organisms in 
water, water will become increasingly difficult to treat to safe levels as a source of drinking 
water. 

Pesticides were ranked second because of their widespread overuse in Egypt, their 
toxicity to humans, their persistence, and their tendency to accumulate in fish and other 
foods. Although human toxicological data is scant, herbicides and pesticides are designed to 
retard growth or destroy life, so extended exposure must pose some relative danger to 
humans. The World Health Organization (WHO) reports that millions are suffering from 
acute pesticide exposure worldwide, but there arc no specific figurn for Egypt. Thankfully, 
the pesticides being used today arc less toxic to humans and less persistent than pesticides 
that were used even a decade ago, but unless actions ;are taken to control use, higher and 
higher doses to control pests will result in grtatcr and greater health problems in humans. 

Heavy metals were ranked third. Although initially second, they were ranked below 
pesticides primarily because their discharge to the environment is reasonably i~olated,~ and 
they rapidly settle to the bottom of the waterway in which they are discharged.' Each metal 
concentrates in sludge, which is redistributed on agricultural land as soil amender. They are 
no more or less toxic than pesticides, but an primarily discharged at a few places into long 
drains that probably have high concentrations in their sediments, but low concentrations in 

' Depending on wute vaument practicer .ad tbe reluve diaribution of iadurtry, pollutanu probably have different 
rankings in &er counlrier. 

With the exception of I d ,  Hg, Cd, k, Ni, Cu, Zm, md Cr. 

' Mercury .nd cadmium can be m d e  roluble by bu1eri.l r t ion .ad thur w dm exception8 to thir rule. 



their water when they discharge to the Nile or the northern lakes. Heavy metals are a 
significant problem in the few areas where there are direct discharges to the fiver Nile or to 
lakes, but probably not on a nationwide basis. 

Salinity, a unique pollutant, is ranked last. Salinity causes hypertension if the 
drinking water consistently contains more than 1,500 mgll TDS. It also causes arterio- 
sclerosis. Another major effect is to reduce the suitability and consequently, the amount of 
water available for inigation. Because irrigation is by far the major water use in Egypt, 
increased szlinity can significantly reduce crop yields, or the quantity of usable water. In 
some areas in the northern Delta, salinity now poses a threat to irrigation. There is sufficient 
Nile River supply now to meet freshwater needs, but as more land comes under inigation, 
salinity will affect the availability of water in the northern Delta and the quality of water 
available for reuse. 

D. SOURCES OF WATER QUALITY PROBTLEMS 

The pollutants that have adverse effects on the human use of water come from a 
variety of sources, the nature of which often determines whether they cause extensive 
problems or only a small impact. The general sources of pollutants and the location of 
specific sources in Egypt are discussed below. 

Dl. Sanitary Discbarges 

Sanitary wastes are usually interpreted as the liquid wastes from households. They 
contain human wastes (feces and urine) and sullage (grey water from bathing, washing, 
cleaning and cooking). Sanitary wastes have higher concentrations of organic material in 
Egypt than in many developed countries because of lower water use. They contain higher 
levels of pathogens and parasites because of the higher incidence of infectious diseases. The 
make-up of sanitary wastes differs from area to area, however, and it is a mistake to assume 
that the problems caused by sanitary discharges from large cities resemble those caused by 
those in rural areas. This is discussed below. 

Large cities in Egypt (i.e., more than i00,000 people) usually have sewer systems to 
collect sanitary wastes. The wastes are conveyed to a paint of discharge and may be treated. 
In many Egyptian cities service does not extend to newly built areas, or sewers are 
overloaded or broken, causing discharge to streets or infiltration to groundwater. Untreated 
industrial wastes an often deposited in sewer systems, particularly in larger cities. 

In rural anas most villages lack sewage systems and the wastes are deposited in 
lcaching pits or on the ground. Where there arc local sewer systems, the wastes often go 
into the neanst  drain or through agricultural areas. 

About 3.7 billion cubic meters (bcni) of domestic water are used each year and 2.2 
bcmlyr of sanitary wastes are discharged to the Nile system. About 85 percent of the waste 
receives little or no treatment. Per capita sanitary wastewater production averages about 100 



liters per capitaJday. In the larger cities, production is up to 200 liters per capitaJday, but is 
often less than 50 liters per capitalday in smaller villages with individual water supplies. 

D2. Treated Sanitary Wastes 

Treated sanitary wastes, particularly those meeting the standards specified in 
Executive Decree 811983, have little long-term impact on receiving waters. Pathogens and 
parasites are generally controlled, organic matter (BOD) is imdily degraded, and other 
chemicals are partly removed, such as heavy metals and toxic organic compounds that may 
have been discharged t . ~  sewers. 

Treatment plants that are operating at less than full capacity, overloaded, or bypassed 
usually discharge high levels of BOD and TSS, but more important, high levels of pathogenic 
organisms and parasites as well as toxic chemicals like heavy metals. Thus, a sewage 
treatment plant and its apparent operation do not guarantee that the effluent is acceptable or 
safe. Only if the plant is well maintained and operated does it guarantee sufficiently clean 
wastewater. Adequate budgets for maintenance and operation and well- trained operators 
contribute signit; -mtly to the performance of sewage treatment plants, minimizing the 
possibility of adverse impacts from discharges. 

An estimated 43 cities in the Nile Valley and 17 in the Nile Delta have populations of 
50,000 to 1 million or more, excluding Cairo, Alexandria, and Port Said. Most of these 
cities reportedly have sewer systems, and 36 reportedly have primary or secondsiry treatment 
plants existing or under constxuction. The total capacity of these plants, ranging in size from 
0.5 to 120,000 cubic meters per day, is about 1,200 mcdday. Many are reported to be not 
operating, bypassing sewage, or operating poorly because of overloading, inadequate 
maintenance, or lack of trained operating personnel, although the reports are conflicting. In 
the Nile Valley, discharge is primarily to drains and ultimately to the River Nile. In the 
Delu, plants discharge to drains and directly or indirectly to the northern lakes. 

Cairo has six secondary treatment plants with a design capacity of 3.88 mcmlday 
operating or under construction. Currently three secondary treatment plants are operating 
and three primary plants are being upgraded to secondary treatment with completion 
scheduled by 1996. Because of plant overloads and other operational problems, raw and 
partially treated wastes are discharged. These plants, when completed, will accept industrial 
wastes. Discharge totalling about one bcmlyr is to Mohit Drain, to drains leading to the 
River Nile, to Bahr El Baqar, and for irrigation. 

Primary treated and bypassed waste from Port Said is currently discharged to Lake 
Manzala. A secondary treatment plant with a capacity of 190 mcdday is under 
construction. Alexandria sewage, estimated to total about 650 mcmlday is discharged to 
Lake Maryu t after mechanical treat men t . 

A few smaller cities and towns have sewage collection and treatment facilities. About 
40 treatment plants, primarily extended aeration facilities with design capacities of 500 to 



2,500 ms/day, are reported to serve cities and tows with combined populations of 50,000 
or less., Discharge is r e p o d  to be to drains. 

By the year 2000, when the total population is expected to reach 70 million with the 
urban population projected at 39 million or 56 per cent of the total, secondary sewage 
treatment is expected to be operating in major cities, including Cairo. Some 116 treatment 
plants for cities and towns are projected for construction by the National Organization for 
Potable Water and Sanitary Drainage (NOPWASD), although financing is not certain. With 
the increase in capability in opration and management of treatment facilities, more plants 
are expected to produce effluent meeting secondary standards, including BOD removal and 
disinfection, although some primary treated water and discharges h m  inoperative or poorly 
operating plants will continue to reach the Nile. 

Even with this ambitious program, neither sewer nor treatment plant cor.struction is 
expected to keep pace with continued population growth and further immigration to cities, 
resulting in more exposure to sewage and continued degradation of the waterways. 

D3. Uotwted Sanitary Wastes 

Untreated sanitary waste is the single greatest source of human contact with pathogens 
and parasites in Egypt. Pooling of untreated sewage in village streets; the bypass of existing 
sewage treatment plants; the low performance of the few plants now operating; the dumping 
of night soil into the river, canals, and drains; and the contamination of groundwater with 
leachate from cesspits and poorly designed or installed septic systems all contribute to high 
levels of human exposure to sanitary wastes. Rural residents who daily bathe, wash, or 
prepare food with canal or drainage water arc parhcularly at risk. The rural population has 
one of the highest infant mortality rates in the world (a death rate of 68 per 1,000 births in 
1989). 

Untreated sanitary waste is the source of otlrer pollutants. .In major cities where there 
is little or no treatment of sewage, high concentrations of industrial waste may be discharged 
with sanitary wastes. Small discharges of untreated wastes into drains that are not used for 
any other purpose for many kilometers an probably acceptable. When drains receive 
untreated wastes from cities the size of Cairo, however, even the 170+ km Bahr el Baqar 
drain poses significant threats to people residing nearby. 

However, the major problem of inadequate waste treatment is in the rural artas. 
Egypt's rural residents live in an estimated 4,300 villages with populations ranging up to 
50,000. The majority of these an in the Nile Valley and Delta. Many lack access to sewer 
systems and most lack community treatment facilities. The population depends on onsite 
disposal using a leaching pit adjacent to the house or on direct discharge of raw sewage to 
the ground or to drains and canals using buckets. The contents of the pits are commonly 
dumped into nearby drains or canals. Presently an estimated 0.3 bcdyr of high strength 
raw sewage and pit sludge infiltrates to shallow groundwater and discharges to drains or 
canals or directly to the Nile. A program to develop viable village waste treatment facilities 
has been underway through NOPWASD since the early 1980s with USAD sponsorship, but 



the problems, exacerbated by a rapidly expanding papulntion, appear to be outpacing the 
construction of new facilities. 

Industrial discharges contribute a wide variety of pollutants, of which heavy metals 
and toxic organic compollnds generate the most concern. The industriw req ~nsible for thcse 
discharges are generally in the heavy engineering, electroplating, and chemical categories. 
The chemical industries of particular concern are the pesticide nlanufacturers, petroleum 
refiners, metal smelting, and plastics and rubber manufacturers. Industries discharge large 
amounts of other pollutants as wel!, including TSS and nutrients. 

Depending on their location, industries discharge directly to thc Nile River, northern 
lakes, drains, or sewers. Because the Nile and the lakes are large Mies  of water, they 
generally can handle pollutants such as oil and grease, and TSS, except in excess. 
Discharges to Lake Maryut conhibute more pollutants than the lake can handle, so it is 
severely polluted. Toxic pollutants like heavy metals and pesticides, however, pose the 
greatest threats when discharged to these waters because fish concentrate the metals 
discharged and when eaten, can cause human health problems. 

Many industries discharge to drains, which serve as treatment systems for 
nonconservative pollutants and dilute conservative constituents. The Nile Valley has fewer 
industrial plants, and the dilution effect of the Nile is large, so discharges and drains there 
pose less of an immediate threat. The Delta's drainage systcm is more complex, with the 
drains largely separated from the fresh water supply. Here discharge is to the lakes, and the 
Mediterranean Sea; the drainage is reused for inigatian after mixing; or in a few cases, the 
drains discharge to the Nile branches. 

Industrial discharge. to sewers arc generally considered to be the &at, because the 
wastes are normally treated at a wastewater trcarrnent plant prior to discharge to natural 
waterways. However, if the industries discharbe to sewers served by inoperative sewage 
treatment plants, then no benefit is obtained. However, industrial discharges can cause 
"upsets" in the treatment pracess at functioning sewage treatment plants, also causing 
discharge of untreated wastes. So discharges to sewers do uot always cause less 
contamination of the River Nile, the northern lakes, or the Mediterranean, and management 
of these discharg~s is also critical to prevent environmental damage. 

Egypt has about 20,000 industrial facilities, only 700 of which are major facilities. 
Many of the latter arc publicly owned, with 330 managed by the Ministry of Industry, and 
120 by other ministries. Many publicly owned facilities remove water from the River Nile 
and discharge liquid wastes back into the river or drains that enter the river. In major cities, 
most industries discharge to sewers, and the treated wastewater is returned to the Nile. In 
western Cairo, a major industrial center, the treated wastewater is discharged to Bahr el 
Baqar Drain, which ultimately enters Lake Manzala. 



Presently, the total industrial uue of water is about 4.6 bcmlyr, of which 2.9 bcmlyr 
is cooling water ~ h l m d  directly to the source with little consumptive use or quality change, 
except as salts build up. About 1.5 bcrnlyr is used as p m s  water, some of which may 
also be used for cooling. About 0.2 bcmlyr is consumed, lost in the manufacturing process 
or contained in the product, leaving 1.3 bcrnlyr of generally untreated wastewater discharged 
to surface waters. The metal industries are reported to discharge 50 Srcent of the industrial 
wastewater. Textile and dyeing industries discharge some 30 percent of the wastewater, 
while soap and oil contribute 5 percent. 

The Nile Valle, above Cairo has about 125 major industrial plants,. 30 discharging to 
the Nile, 60 to canals and drains, the remainder tu sewers or land. These represent about 18 
percent of the industries and reportedly contribute about 15 percent of the metals and 25 
percent of the BOD. There are a num0er of food processing plants, including sugar, edible 
oils, and flour processing, and fruit and kcgetable canning, as well as .metal, pipe 
manufacturing and chemical manufacturing facilities. 

Greater Cairo, i~cluding the major industrial areas of Helwan, Imbaba, and Shoubra 
El Kheima, and a number of diffuse factories, support an estimated 250 industrial plants, 
producing a wide variety of products. Categories include engineering products; ferrous and 
nonferrous metals for auto production; engine manufacturing; aluminum and glass; inorganic 
and organic chemicals; pharmaceuticals; textiles and spun goods; food industries; cement 
plants; and assembly plants; and a myriad of activities such as printing and dyeing. An 
estimated 52 tanning plants are located in Ein Siem.. Most of these discharge to sewers or 
drains. A few reportedly discharge to the Nile. While Greater Cairo has only 35 percent of 
the plants, they discharge about 40 percent of the hsavy metals (about 0.75 tons per day). 
Heavy metals such as chromium result particularly L. .om leather tanning, while chemical 
plants, textiles (dyeing), metals, and others such as printing also contribute appreciable 
amounts of additional metals such as Pb, Hg, Zn, Cu, Cr, Ni, As, Sb, etc. 

The Delta, excluding Alexandria, has some 150 industries, including many food 
processing as well as fertilizer and pesticide, oil and soap, starch and yeast, plastics, and 
pulp and paper facilities. These industries contribute about 25 percent of the heavy metals, 
discharging mostly to drains, but also to the Nile branches near Kafi El Zayyat and Talkha. 

Alexandria is a major heavy industrial center with some 175 industries, about 25 
percent of the total in Egypt, including paper, metals, chemicals, plastics, pharmaceuticals, 
pztroleum products, food processing, oils, and soap. These plants reportedly conti'oute 
some 20 percent of the wastewater, and a high percentage than 10 percent of the heavy 
metals. Almost all the waste reaches Lake Maryut, which is highly polluted. The industries 
discharge to drains leading directly to Lake Maryut, and to the Alexandria sewer system 
which discharges untreated sewage to Lake Maryut. 

Despite a strongly worded law requiring treatment of all industrial wastes entering the 
Nile, its canals, drains, and groundwater (Law 4811982), most industries have not yet 
installed wastewater treatment equipment. Recent estimates for public industries managed by 
the Ministry of Industry suggest that the average concentration of metals in chemical 



industrial discharges is about 1 mgll, the standard specified in Dame 811983. Since the 
chemical plant category includes many plants that do not discharge heavy metals, this high 
average indicates a large number of heavy metal dischargers are discharging significankly 
more concentrated waqtes than allowed. This, combined with the fact that more than 74 
percent of the metals, 72 percent of the BOD, and 75 percent of the suspended solids are 
discharged from Cairo north, means industrial facilities probably substantially affect the 
quality of the Nile, canals, and drains in the Delta. 

DS. Agricultural Drainage I 
Agricultural drainage is typically believed to be wastewater, subject to municipal and 

sanitary waste input, and thus not suitable for muse. This, however, is not the case. While 
municipal and industrial waste degrades drain water quality, and salinity becomes an issue, 
particularly in the lower reaches of the Delta, agricultural drainage and waste flows 
constitute an important, substantial portion of Egypt's water resources. 

About 30,000 km of inigation canals and 17,500 km of agricultural drains serve the 
estimated 7.2 million acres of irrigated land. Presently, about 28 bcrnlyr of agricultural 
drslin water, groundwater, and industrial and sanitary wastes reach the drains or are 
discharged to the Nile. About 19 bcdyr  is agricultural drainage. 

In the Nile Valley 72 drains discharge into the Nile by gravity, or in the lower 
reaches, into Bahr Youssef or Rosetta Branch. There is limited information available about 
these drains, although in the Nile Valley about 10 bcmlyr of drainage and waste augment 
Nile flows and are available for reuse. 

Salinity of the drainage water in the Nile Valley commonly exceeds diversion salinity 
of 160 to 240 pprn by from 50 to 1,000 parts per million (pprrl). Increase in salinity is 
caused by t:oncentration from consumptive use, soil leaching, groundwater inflow, 
evaporation, and municipal and industrial waste. The total salinity of 160 to 180 pprn at 
Aswan increases to about 230 pprn at Cairo, depending on the time of year and river stage. 
While the salinity increase from Aswan to Cairo remains well within acceptable limits, the 
higher salinity will increasingly limit reuse in the Delta. 

In the Delta, drainage from 22 catchment anas flows by gravity or is pumped to 
drains and discharged to the northern lakes, the Mediterranean Sea, or is pumped by 21 
existing reuse stations to canals, mixed with fresh water, and reused for irrigation. Here an 
estimated 18 bcmlyr of agricultural, sanitary and industrial wastes is discharged, mostly to 
drains, although some reaches the Rosetta and Damietta Branches. In contrast with the Nile 

I I 
Valley, drainage in the Delta mostly remains sepante from the water supply unless drainage I 
water is deliberately mixed with fresh water for reuse. 

Throughout the Nile Delta, groundwater levels an controlled by the drains and by tile 
drainage where installed. Consequently, the drain flows arc a mixture of applied irrigation 
water, water leached through the root zone and groundwater reaching the drains by lateral 



and upward movement. In the northan part of the Delta, the groundwater is saline, 
resulting in high .salinity drainage water. 

Drainage water is bemminr: steadily more saline. In 1984 reused draiiage water had 
a salinity of 867 ppm. By 1990 the reused fraction had a salinity of 1,167 ppm. The 12.8 
I x d y r  of unused drainage water reached an average salinity of 3,005 ppm. An increasing 
trend is also seen in the salinity of the unused drainage water. 

Besides agricultural drainage, the drains receive untreated sanitary wastes from many 
of the estimated 4,300 villages in the Nile Valley and Delta by direct discharge from 
collection systems or houses and as contaminated groundwater. In many urban and rural 
areas solid waste, including garbage and material of sewage and industrial waste origin, is 
dumped directly into canals, ditches, and the Nile River. Limited bacteriological tests 
consistently show fecal coliform counts of about 1,500 MPN/100 rnl or more in drains. 

Persistent organochlorine compounds, banned in the late 1960s, are still detected in 
the Nile branches and Delta drains. Concentrations ranging up to 460 nanograms per liter 
(ngll) of DDT compounds were found in 1991 at the Delta Barrage while in 1979, analyses 
show DDT compounds ranging from 8 to 190 ng/l with the lower -.due in the rivet and the 
higher values in Hadous Drain and Kafr El Ziat. 

Otherwise, little work has been done on drain water quality except for salinity. 
Simple tests such as BOD, COD and some micro-biological examinations have been done to 
check water pollution. BOD levels of 5 to 30 mgll are commonly found, with values up to 
100 mgll in the more polluted drains. High fecal coliform levels are almost always found 
with values up to 10' MPN1100 ml. 

Industrial and sanitary waste discharges to the Delta drains contribute nutrients, 
organic material, heavy metals, and other toxicants. Nutrients contribute to eutrophication of 
Nile, canal, and drain water. Phosphorus levels in drains range from 0.05 to 0.5 mg/l as 
PO, with nitrogen levels of 0.8 to about 10 mgll as NO,. Concentrations appear to have 
significantly increased since 1977. Values within thesc ranges increase primary productivity 
and cause significant algal and hydrophytc growth. 

Organophosphorrrs pesticides an increasingly being used, although data on their 
concentration in miving waters is sparst. In 1979 concentrations of organophosphorus 
pesticides of 8 ng/l to 28 ng/l w e n  found in the River Nile. In Bahr Hadous Drain, also in 
1979, concentrations ranging from 8 to 80 ngll were detected. Although less persistent than 
organochlorine pesticides in the environment, their presence indicates a need for increased 
application control to minimize threats to aquatic life. 

D6. Salt Water Intrusion 

Within the r~orthern Delta, seawater has intruded on shallow near-surface groundwater 
in historic times. This water is under a positive head. It seeps into drains and the northern 
lakes, increasing salinity and rendering some drain water unusable for irrigation, even when 



mixed with anal  water. The source is uncontrollable no effective corrective measures 
are available. The groundwater levels must be kept below the root mne by tile or surface 
drainage to maintain irrip,atad agriculture here. As more water is used upstmn, 
maintenance of an effectiv~: salt balance will become more difficult with lower lake, canal, 
and drain levels. 



SECTION I1 
INSTITUTIONAL FlUMEWORK 

Water quality management in Egypt has been relatively well defined by various laws 
and decrees over the years. Despite this definition, the management process has not ueen 
successful in substantially reducing pollution, even though progress is being made on several 
fionts. The effectiveness of the management process is directly related to the ministries that 
play roles in management and to their relationships with a c h  other as defined by the laws. 

This chapter presents an overview of the major laws and decrees that specify the 
procedures and process of water quality management, and explain the roles of various 
institutions in that process. 

A. LAWS AND DECREES CONTROLLING WATER QUALITY 

Two laws and three decrees allocate responsibilities for a variety of functions 
necessary to implement Egypt's water quality management program. These responsibilities 
and functioris are apparently well understood by the ministries to which they are assigned, 
but implementation appears to be half-hearted in all but one of them. The legal framework 
appears to be basically sound, although both significant * *  minor changes could make it 
more rational and further clarify roles. 

The first law, enacted in 1962, concerned the construction of sewers and the 
attachment of buildings to sewers, including indusmal facilities. Since then, other laws have 
been enacted which directly address the discharge of wastes to waterways. These laws 
generally prohibit the use of waterways for the disposal of solid waste and the discharge of 
untreated wastes from industries or from river vessels of any kind, and set up mechanisms to 
implement and oversee various activities. 

A l .  L a w  4811982 (and Ministerial Decree mgation] 8/1983) 

The most significant law is Presidential Decree 4811982 (see article-by-article 
summary in Afinex B), which is broadly based on the U.S. Clean Water Act. This law 
prohibits discharges to the River Nile, canals, drains, and groundwaters without a license 
issued by the Ministry sf Public Works and Water Resources (MPWWR, formerly the 
Ministry of Irrigation). It quires licenses to be issued to factories, sanitary sewage 
treatment plants, and river boats upon application as long as the effluents meet certain 
standards (discussed below), and other conditions. Discharging without a license or 
discharging in amounts or concentrations that exceed license limits is punishable by fine, jail 
sentence, or both. The fine must range between LE 500 and LE 2,000 and the jail sentence 
is limited to one year. For a second violation, the penalties arc doubled. Two English 
translations of the law imply that the penalties can be doubled only once but are not 
completely clear on this point. 



Other provisions of the Act state that licenses my be withdrawn under several 
conditions, including failure to immediately reduce a discharge presenting an immediate 
danger of pollution or failure to install treatment yielding appropriate effluent quality within 
three months. The law generally gives MP WWR administrative and police ar~thority over 
implementation; the Ministry of Interiors Water Police also have police pwers, and the 
Ministry of Health has a standard-setting and discharge-monitoring role. 

Water quality standards are specified in the implementing dwree for Law 48 (Decree 
81 1983) for the following categories: 

The Nile River 
e Treated industrial discharges to the Nile River and canals 

- Discharges greater than 1,000 m3/day above and below the Delta barrages 
- Discharges less than 1,000 m3/day above and below the Delta barrages 
Treated industrial and sanitary waste discharges to drains, lakes, and ponds 
Trated discharges from river vessels to the Nile River and canals 
Drain waters to be mixed with the Nile River or canals. 

Notice that there are no standards for discharges from sanitary sewage treatment 
plants (sanitary drainage) to the River Nile or canals, only to drains, lakes, and ponds.' 
This is unusual, because both raw and treated sanitary waste is discharged to the Nile, and 
the lack of standards implies that this discharge is inconsequential. Discharge of both treated 
and untreated sanitary sewage to the Nile River and canals is one of the top thrw pollution 
problems in Egypt, so the lack of standards is unacceptable. 

Water quality standards in the decree are generally based on drinking water standards. 
Discharge standards and international drinking water standards do not differ much except 
with regard to fecal colifoms. However, a coliform level of 5,000 MPNJ100 rnl is a very 
lax standard for the Nile River, which allows continued high contamination from treated and 
untreated sanitary wastes. In the United States, waterways with coliforms above 500 
MPNI100 ml are deemed unsafe for human contact (through bathing, swimming, etc.). 
These standards are presented in a table in Annex D. 

Other matters covered under the executive decree include a brief outline of the 
requirements for sampling and analysis of effluents, the general requirements for license 
applications and licenses, and special provisions for powered and unpowered river vessels. 
In almost all pravisions, the law and decree refer to t r e a d  waste discharges in relation to 
actions required of MPWWR or the Ministry of Health (MH). This implies that to discharge 
untreated wastes is contrary to the law, but there is never an explicit prohibition against 
discharging untreated wastes (as long as they an licensed). Given the standards, it would be 
difficult to meet licensing requirements witnout some form of treatment, however. 

'There is considemble ambipity w chi8 point. The Enaliab ~ l d m  d.ts that these st.nduda apply to 
bnckisb water, but tbe definition of bnckiab water in the decree includes dnins, Iakea, md poade. Only fie& 
waters (the River Nile .ad 4 8 )  hrve no 81.nduds for domstic wrete diachuaeu. 



The law is fairly inclusive in coverage, with standards meeting most situations. If it 
were enforced, Egypt would have substantially fewer pollution problems except for untreated 
sanitary sewage. Untreated sanitary sewage discharges are widespread. Raw sewage is 
discharged into the Nile, canals, and drains without discrimination-discharge~ that arc not 
illegal. This situation seems to favor the continued discharge of raw sewage and to inhibit 
the development of sewage treatment plants which runs counter to the law's overall intent. 

142. Presidential Decree 9311962 (and Ministerial Decrees 64911962 and 911989) 

Presidential Decree 9311962 concerns the constmction of sewers and sewage tratment 
facilities and the allowed discharges of residential, commercial, and manufacturing facilities 
to the sewer. Although originally intended to control discharga to surface waters, Law 
48/1982 removed this function from the decree. Ministerial Decree 911989 revised the 
standards set out in this decree. The revised standards cover discharges to sewers for a 
number of classes of industries, and the land application of treated sewage on clay and sandy 
soils. Annex A summarizes the provisions of these decrees. 

The significance of these decrees is that they specify generally less stringent standards 
for industrial facilities that discharge to sewers because of the additional treatment that would 
occur prior to discharge. Since most major sewage treatment dants have not yet been 
constnrcted or are operating at less than peak efficiency, reducer1 standards seem 
inappropriate. However, the standards are not a significant probicm hecause the law is not 
enforced. A comparison of all standards is found in Annex D. 

A3. Lea Signir~cant Laws 

Law 3811967 prohibits bathing and washing of utensils, clothes, vegetables, and other 
objects in waterways except at places specified for those purposes. Fines of LE 1 to 5 can 
be imposed. This law is obviously not enforced, as dish and clothes washing is common in 
canals and cleaner drains. 

Ministerial Decree 3801 1982 requires the General Organization for Industry (GOFI) 
and industrial sector companies to operate and maintain pollution control equipment to meet 
environmental standards. GOFI has enforcement authority through its licensing of all 
industrial facilities, and can deny licenses when adequate pollution control is not included. 
This law is not enforced. 

Other decrees modifying the original laws or decrees are discussed in the sections on 
the original laws and decrees. 

B. RESPONSIBILITIES OF INSTITUTIONS AFFECTING WATER QUALITY 

The institutions involved with water quality management in Egypt are generally line- 
management ministries with responsibilities in areas that are related to, but not necessarily 
coincident with, environmental protection. For example, MPWWR, an outgrowth of the 
Ministry of Irrigation, sees itself primarily as a provider of water to various users, not as a 



water quality mamgcr. Similarly, GOFI is primarily concerned wit5 managing the 
prduction of gods  through its industries, not with controlling environmental quality. The 
Ministry sf Health and the Ministry of Interior have many other functions, many of which 
conflict with water quality management. While this situation does not differ substantially in 
many more developed countries, a relatively strong central mrdinating or managing body 
almost always has the role of evaluating progress, identifying problems, proposing solutions, 
and recomnlending revisions to laws and institutions as necessary. Egypt lacks such a body, 
although the Egyptian Environmental Affairs Agency (EEAA) has some of the appropriate 
,ales (coordination, studies and evaluations). Following are discussions of the ivistitutions 
with major roles in water quality management. 

B1. Ministry of Public Works and Water Resources 

The central institution in water quality management is MPWWR. This ministry is 
generally reiponsible for providing suitable quality water to all Egyptian users (municipalities 
for drinking water, industries, and irrigation), but the emphasis h typically been on 
irrigation, the use that consumes by far the most water in Egypt. Other needs have simply 
been met from exmss water available. In any case, the management of water quality has 
occupied a relatively small proportion of the ministry's overall activity. 

Law 48 charges MPWWR with the administrative aspects of implementation. The 
ministry was given the responsibility to review applications for discharge licenses from 
municipal and industrial facilities, inspect facilities to ensure that adequate treatment facilities 
are in place, ensure the Ministry of Health samples and analyzes the effluent, and issue 
licenses to discharge if all appropriate conditions are met. Once a license is issued, if the 
Ministry of Health report.§ violations of the license, MPWWR issues a violation notice that 
requires the facility to improve its discharge quality. After three months, if subsequent 
sampling by the Ministry of H d t h  indicates no improvements, MPWWR fines the faciiity 
for failure to comply with Law 48. 

It is not clear how much of this function is being carried out at present (records are 
not available). It is the responsibility of a small decentralized staff who are not trained in 
sanitary engineering, industrial engineering, or pollution control administration. The staff 
inadequacy, coupled with implementation problems (mentioned below), have rendered the 
licensing program to be largely ineffective in pollution control for industrial and sanitary 
w2Stes. 

Irrigation inspectors in the governorates cany out most activities required under the 
law. Irrigation inspectors (about 70 in number across Egypt), organized in six directorates, 
have police authority for pollution control activities. Most of these staff are civil engineers 
who have broad experience in irrigation management but relatively few skills in managing a 
regulatory program, enforcing regulations, or inspecting treatment facilities for compliance 
with the law. It is not known what proportion of time they spend on activities related to Law 
48. With training, the skills of the engineers would increase rapidly, and they could become 
much more effective. 



In practice, the licensing and enforcement does not work as planned, primarily 
because a high proportion of industry is government-owned or controlled. When MPWWR 
fines a GOFI industry for non-compliance, for example, another (national level) government 
agency has to pay the fine. If there is no budget to install treatment at the facility, there is 
probably no money to pay the fine. Payment of fines by the sugarcane processors on the 
Upper Nile, for example, would consume all profits generated at those facilities. The 
government has chosen no! to collect the fines in order to maintain the industry's 
profitability. Other industries may also have received special consideration in order to 
preserve employment and a level of economic self-sufficiency. 

The same situation occurs at the, municipal sewage treatment plants. Poorly operating 
plants that violate discharge standards can be fined, but for no real purpose. The notice of 
violation is significant, and based on a violation, action should be taken. But if the sewage 
treatment plant has no money, treatment will not be upgraded and the fine will not be paid. 
The sewage treatment plants are particularly hard hit because it is the governorates' 
responsibility to operate and maintain them, and in general they cannot adequately perform 
this function. 

Othcr functions carried out by MPWWR are required by law, but not of the ministry. 
It has a monitoring program on the River Nile, drains, and directdischarging industries 
associated with the River Nile Institute (formerly the Aswan High Dam Side-effects Research 
Institute), monitors the salt content of drainage waters in the Delta (the Drainage Institute), 
and selected groundwater sites (the Groundwater Institute). While the Drainage Institute 
publishes annual yeahooks of drain water quality, which simplifies trend analysis and 
geographical analysis, other monitoring programs publish data only occasionally. 

B2. Egyptian Environmental Atlairs Agency 

The role of the EEAA is currently in flux. Since its inception in 1982, it has had a 
weak coordinating role among the agencies with responsibilities for water quality 
management (and other environmental matters). The Government of Egypt now appears to 
want to give the agency more authority, pamcularly with regard to reviewing and 
recommending new environmental laws or revisions to existing environmental laws, 
supervising the collection of environmental data, and disseminating information to 
government agencies and the general public, implementing an environmental impact 
assessment program, and enforcing environmental legislation in the governorates. This 
substantially expands its current roie, but is not yet finalized in law. The agency's role with 
regard to water quality management is not certain, although Egypt's National Environmental 
Action Plan implies that it would be significant. 

The proposed law for changing EEAA's role creates a new agency, the Central 
Environmental Agency (CEA), whose director would have ministerial status. A Cairo-based 
part of the agency would have functions such as law review, policy setting, and planning, but 
the governorates would also have departments of the environment that would review 
environmental impact assessments and enforce environmental laws. Other functions in the 
governorates might include issuing environmental permits and environmental education, but 



the current version of the law apparently does not assign these roles; because they conflict at 
least partly with existing legislation (Law 48/11982), they might never formally be assigned. 

While the EEAA staff currently numbers nearly 100, few have significant experience 
in water quality ~nanagement or water pollution control. It is not clear that EEAA would 
have the expertise to carry out the more significant role in water quality management 
described above without extensive training of existing staff. 

B3. Ministry of Health 

The Ministry of Health (MH) has been given a central role in water quality 
management, especially in setting standards for the quality of the following: 

Potable water sources (River Nile and canals) 
Drain waters that can be mixed with other waters for drinking water 
Industrial and sewage treatment plant discharges 
Wasm discharged from river vessels. 

Law 4811982 mandates the MH role in standard setting. The possibility that EEAA 
would assume a more significant role in standard setting is being discussed. Without an 
amendment to Law 4811982, the MH responsibility would remain unchanged, but its role in 
meeting the responsibility might be reduced. 

Besides developing standards, the ministry must sample and analyze all industrial and 
municipal effluents, and all water treatment plant influents and effluents as well. This is a 
significant work load, since approximately 600 major industrial facilities and several hundred 
water or sewage treatment plants must be sampled and analyzed at least quarterly. 

MH has laboratories in all governorates to monitor industrial and sanitary waste 
discharges and sources of drinking water. The ministry claims to analyze 40,000 samples 
per year, about the right number of samples for which they arc responsible. However, very 
few of' these data are available to any other organization, even those that legitimately need 
them (GOFI, MPWWR). Although required by law, there is no evidence that the results of 
analyses showing violations are provided either to MPWWR or to the violating industry or 
treatment plant for enforcement or correctiwe action. 

For about one year, the ministry was involved in monitoring the River Nile at 
locations near MPWWR's stations. This program, supported by EEAA, is no longer 
operating and is unlikely to start up again. 

Other MH responsibilities include the management of significant health problems in 
Egypt, including schistosomiasis (bilharzia) and water-related enteric diseases such as 
diarrhea. In most areas, however, the management of the general health does not appear to 
cross over into water quality management, particularly since standards for the bacteriological 
quality of waters suitable (or treatable) for drinking appear too lenient, given the seriousness 
of prevalent health problems. The level of fecal coliforms allowed in the Nile, canals, and 



drains appears very lcnient for water contact (i.e., washing, swimming), and the lenient 
standards, tl~e failure to enforce them, and the high incidence of parasitism and disease 
appear to be linked. 

B4. Ministry of Housing, Reconstruction, and New Communities, National 
Organization for Potable Water and Sanitary Drainage 

m e  National Organization for Potable Water and Sanitary Drainage (NOPWASD) is a 
major organization within the Ministry of Housing, Reconstruction, and New Communities 
that has responsibility for planning, design, and construction of collection systems, municipal 
sew2.ge treatment plants, distribution systems, and municipal water treatment plants. Once 
facilities have been installed, NOPWASD organizes training for local operators, but on 
completion of training, operations and maintenance is left to individual governorates. 

NOPWASD infrequently (once every few years), inspects each treatment plant to 
determine the state of the plant, the quality of the operating staff, and its performance in 
terms of output quality. With the cooperation of the governorates, plant modifications or 
additional training are carried out to improve plant performance when substantial problems 
are found. The adequacy of the remedial action largely depends on the level of cooperation 
from the governorate. Some governorates cooperate with NOPWASD in a truly 
collaborative effort to maintain water and waste treatment activities at a high level. In 
others, poor cooperation has led to essentially non-functional treatmen, plants, with little 
hope of wtifylng the problems in the short term. The current poor condition of most 
sewage treatment plants in Egypt suggests that the governorates or NOPWASD do not take 
this function seriously. 

Nevertheless, of all the organizations with responsibility for water quality 
management, NOPWASD is apparently achieving the most. There are major programs for 
constructing sewage treatment plants in Cairo and Alexandria and plans to install up to 116 
new sewer systems and sewage treatment plants in small cities. There is apparently no plan 
to develop sewage collection or treatment systems in villages, or to renovate facilities in 
major cities. Even cities that have significant impact on others (Sohag, for example) are not 
slated for upgrades, although their treatment systems are reportedly non-functional. 

BS. Ministry of Industry, General Organization for Industry; Other Ministries 

The government has owned the majority of industries in Egypt for the last few 
decades. In response to pressures to privatize most of these industries, a program has been 
set in motion. Nevertheless, GOFI still manages about 330 industrial facilities. 

Several typa of facilities, however, are not managed by GOFI. The Ministry of 
Energy manages 13 power plants, and the Ministry of Tourism manages some hotels and 
river vessels. Privately owned industries come under limited GOFI control, and there are 
about 200 major private industries (it is significant that the number of large private industries 
is unknown). The number of small private industries is estimated to ex& 20,000. Law 48 
covers the discharges from all of these. 



Under a 1982 decree from the: Ministry of Industry, all industrial facilities must install 
and operate pollution control equipment as r q u i d  by Law 4811982. This decree, however, 
is not enforced. Within GOFI, an Fmvironmental Management Department has the 
responsibility of helping industries implement the requirements of the applicable laws. This 
unit appears to have been ineffective in the water pollution arena, but has about 15 engineers 
who provide guidance and training in identifying the types of pollution control equipment that 
might be needed, process changes that could help reduce discharges, provide technical 
assistance to operate newly installed equipment, and help obtain fi.ancing tcr install needed 
equipment. GOFI lacks the authority to require individual plants to install treatment facilities 
(altyough a Ministry of Industry Decree requires all plants to comply with Law 48). The 
Treasury allocates funds for government-owned industries; even if the Treasuly is not in a 
position to allocate necessary funds, a plant manager must still keep a plant functioning. 
With too little funding, pollution control is one of the first items omitted. 

Like other institutions in Egypt, the role of GOFI and the Ministry of Industry is 
changing rapidly. The impetus for change in this ministry is privatization. 

From this brief description, it can be assumed that the laws are sufficiently stringent 
and the institutions appropriate for effective implementation of those laws. Although the 
laws are not perfect, their implementation would go a long way to improve Egypt's aquatic 
environment. It was also consistently stated, however, that none of the applicable laws are 
enforced, and pollution control is essentially non-existent. There are several apparent 
reasons for this, the most significant being the government's failure to take environmental 
action seriously and to insist on implementation of existing laws. This attitude is now 
changing; the organization assigned the role of supervising the enforcers will probably be 
EEAA. This is a step forward, although EEAA may lack the expertise to carry out this 
function. 

Regarding other major programs, however, ministries cooperate little in carrying out 
provisions of Law 48 or other laws. For example, MH, NOPWASD, GOFI, MPWWR, and 
EEAA do not discuss among themselves the major pollution problems, the solutions, and the 
organizations best positioned to control adverse discharges. Because each organization 
knows only a small part of the total picture, cooperation and collaboration are essential for 
effective water quality management. 



SECTION rn 
WATER QUALITY MANAGEMENT AWD MONITORING PROGRAMS 

This section describes the current distribution of water quality problems and analyzes 
the government's plans to deal with these problems. It also evaluates the effectiveness of the 
water quality management process, the institutions that implement it, and the legislation on 
which it is b a d .  

A o  DISTRIBUTION OF WATER QUALITY PROBLEMS 

Section I prcscnts the typcs and sources of water quality problems of the Nile and 
ranks them in terms of hazards to human health and to the environment. This section 
describes the geographical distribution of kese problems. 

The distribution of pollutants can be discussed on two levels: the distribution of 
sources and the distribution of effects. Some pollutants, pathogens and parasites, for 
example, are generated throughout the system and affect water use over the entire system, 
affecting the entire rural population. They are generated by the improper disposal of sanitary 
Waste$. 

Other pollutants may bc generated on a system-wide basis, but have only local 
impact. Salinity, the major pollutant affecting the usability of water for irrigation, is such a 
pollutant. Salinity, dicharged throughout the system, results in continually increasing 
concentrations downstream, but reaches threshold levels of concern only in the lower reaches 
of the Delta. Increased salinity affects agricultural water use but has little impact on the 
river environment at the concentrations normally found. However, salinity increases 
upstream arc a major concern to downstream users. 

Other pollutants are discharged locally and have predominantly local effects. Heavy 
metals, because they often attach to pamcles and settle at the bottom of rivers or drains, fall 
into the latter category. Significant effects are found only near metal discharges, but they 
can be severe. 

Alo Systemwide Water Quality Problems 

Untreated sanitary waste poses the single greatest hazard to the health of rural 
Egyptians, and is the only real sysbern-wide generated problem with system-wide effects. 
Fecal coliforms, which strongly indicate contamination by human wastes, are major sign of 
general rural sanitation problems. However, their presence in the Nile River and canals used 
as sources of domestic water supply and other uses for major cities and towns is a general 
concern. Fecal coliforms, often in excess of 1,500 MPNI100 ml with some concentrations 
of 5,000 MPNI100 ml or more are found throughout the Nile River and canals. Considering 
the high volumes of water in the system, these level0s indicate the presence of large quantities 



of raw or inadequately treated and disinf~~tecl water. Even higher conmtntione are found 
in many drains. Conmntraeisns of more than 1,500 MPNilOO ml render the water u a ~ ~ f c  

I 
and unsuitable for human contact md of more than 5,000 MPNI100 ml, it is suspect ;ns a raw 
water supply without careful treatment and disinfection. 

A2. LocalPmd Problems I 
Heavy metals discharged by specific industries to the Nile River, drains, and sewer 

systems are believed to cmte severe but localizd problems in the Nile system. Although 
there are few data to determine the distribution of heavy metal problems, the following areas 
with concentrations of industrial plants are likely to produce heavy metals: 

The Helwan and Shoubra El Kheima areas near Cairo and plants within Cairo 
which discharge to both the: River Nile and the Cairo sewer system. These 
discharges are most likcjy to affect the Nile River from Helwan ta the Delta 
Bmge,  and the Bahr El Baqar, Rahway, and Bilbeis drains. 

The Alexandria area discharging directly to Maryut, to drains leading to the 
lake, and to the Alexandria sewer system which discharges to the lake. Sediments 
in the lakc are likely to contain high concentrations of heavy metals. 

Limited data on metals in fish (Annex E) confmn that levels are elevated in Lake 
Maryut, Lake Manzala, and the Nile River near Cairo. 

A2a. Nile Delta 

Some conservative or semi-conservative pollutants are discharged throughout the 
system, increasing in concentration as water moves downstream and becoming a problem 
when concentrations increase beyond threshold levels. The following Nile Delta problems 
arise primarily through agricultural use of water. 

Pesticides. Pesticides occur throughout the system, but the highest concentrations are 
probably in the Delta drains, posing a threat to aquatic life and possibly to humans eating 
fish from the lakes receiving the drains. Pesticides now in use are biodegradable, but with 
current levels of application, concentrations will eventually cause concern. More effective 
application will reduce but not eliminate pesticide problems. 

Salinity. Excessive salinity affects n w l y  17 bcdyr of drainage water in the Delta. 
Currently 3.4 bcdyr  is officially reused, with another 3.0 bcm/yr planned for annual reuse 
by early 1993. Another 7.0 bcmlyr with less than 2,000 ppm is cumntly suitable for reuse 
after mixing with freshwater. Some 12.8 bcdyr, averaging 3,000 ppm is discharged to the 
northern lakes or the Mediterranean Sea. As additional drain water is reused, the salinity of 
the remaining drainage will continue to increase. This drain water is the sole fresh water 
supply to the northern lakes. At some time in the n a r  future, additional increase in water 
supply will not be available from reuse of drainage. As the drainage water supply decreases, 



more sea water from the Mediterranean will be n d e d  to replace it, or the net outflow from 
the lakes will decline. Both altcmatives will incrcase the salinity. 

A2b. Northern Lskw 

Lakes Maryut, Idku, B~mllus, ilnd Manzala comprise the northern lakes located 
adjacent to the Mediterranean Sea. These lakes, separated from the sea by narrow spits, are 
shallow, no more than two meters in depth. Thcy have one or more openings or gates to the 
sea which permit exchange of water and serve as the only discharge. Evaporation is high 
compared to inflow and storage bccausc of the low depthlare. ratio. The lakes are the 
principal depository for the discharge from the agricultural drains. This discharge, now 
about 1 1 bcmlyr, has decreased by h u t  20 percent in the last 15 years and is expected to 
decline to about 9 bcmlyr by the year 2000. Salt concentrations vary, but may include saline 
water near sea inlets, brackish watcr throughaut much of the lake, and fresh water near 
major drain discharges. The lakes support a large fishery, and many fish farms have been 
constructed in the shallow water by diking and ch'mneling the water. Land is being 
reclaimed from the lakes for agriculture, continually reducing the water surface area. The 
lakes support a large bird population and serve as a stopover during migration. 

Two of the lakes, Maryut and Manzala, are polluted by inflow from sanitary and 
industrial wastes carried in the agricultural drains and by direct discharge of these wastes into 
the lakes. 

Decisions must be made soon about the character, size, and quality of the lakes and 
necessary action must begin. The l h  serve as the final sump for agricultural drain water 
and as the final treatmerit for municipal and industrial wastes of the Nile system. Their 
water quality is steadily declining. If the lakes continue to serve this role, the water will be 
unfit for any biological use, but Egypt will have no incentive to invest in water pollution 
control for incoming wastes. An important decision will be the amount and quality of water 
to be dedicated to the lakes if they are to be maintained. Dedication of water for this 
purpose will reduce the quantity available for reuse and irrigation. 

Policy decisions are needed to establish the future uses of agricultural drains 
discharging to the lakes and to develop water quality criteria which regulate waste 
discharges to the drains. Substantially more treatment will be required of most discharges if 
quality of the lakes or quality for reuse is to be protected, if uses of the drains are 
broadened, or if the assimilative capacity of the drains is not used. If more drain water is 
reused as planned, less drain water will be: available for waste assimilation. Conversely, 
some drains are so severely polluted now that water of low salinity cannot be reused because 
of pollution. 

Lake MPryut. Lake Maryut is the most polluted northern lake. It also is shallow 
with its only supply corning from agricultural drains. The lake receives agricultural drainage 
water from five major drains, liberally fortified with municipal a d  industrial wastes, as well 
as separate discharges of municipal and industrial wastes. The Drainage Research Institute 
reported in a survey that 62 major industrial factories discharge into the lake. Outflow is by 



evaporation and pumping through Max Pumping Station to thc .sea. Discharge btals about 
2.4 bcmlyr with an average salinity of 6,900 ppm. The M e  is nportcxl to be more saline 
than Lake Manzala iurd to have some concentsations of hmvy metals, an appreciable organic 
lo,.Pding, and a very high fecal coliform level. 

Lvke Mnnzah. Ldc.c Manzala receives about 3.6 bcmtyr of water averaging 
2,400 gpm salinity from five agricultural drains. Much of the drain water is highly polluted. 
Bahr El Baqar Drain contributes about 1 k d y r ,  much of it concentrated raw or partially 
treated sanitary and industrial waste from Cairo. Bahr ]El Eqar Drain extends as a 
continuous oxidation pond about 179 krn from Cairo to Lake Manzala and is reported to be 
partly anaerobic. A NO, level of 45.0 ppm has been reparted. The discharge is too d i n e  
for planned irrigation reuse. W ~ c n  the Cairo secondary treatment plants are completed, the 
organic loading is expected to materially decrease. Since the salinity in the upper reaches of 
the drain is about 950 ppm, there are reuse possibilities, depending on decisions regarding 
the future of Lake ManzAa. Mrr  Hadous Drain discharges about 1.45 bcmlyr per year of 
waste averaging 2,150 gpm TDS, which also contains municipal and industrial wastes from 
Delta cities and towns. Other inflow reportedly is less polluted, but with some high salinity 
from groundwater. 

Lake Manzala serves as the find repository for much municipal and industrial waste 
from the Eastern Delta, including Darnietta and Port Said, and much of that from Cairo. 
The inflow will decrease in the coming y m  with i n c d  reuse of drainage water, bu! the 
waste load will continue to increase, placing more stress on the lake. Organic loading into 
the lake will decline with completion of sewage treatment plants in Cairo and Port Said. 
However, it is expected that continued waste loading, coupled with further reduction in water 
surface area, will materially change the character of the lake. Furthermore, some inflow 
from Bar Hadous Drain will be diverted in two stages to the A1 Salam Project when it is 
completed in early 1993. Only iimited data air available about the levels of heavy metals, 
pesticides, or even DO. The quality, based on observations of inflow quality, is now 
considered to be poor and can only decline with time. Decisions about the lake must be 
made soon to effectively direct expenditures. 

A2c. Rosetta Branch 

Mohit and Rahawy Drains west of Cairo receive primary treated wastes from Cairo 
treatment plants Zenein and Abu-Rawash, including industrial wastes. Abu-Rawash is now 
primary treatment, Zenein is secondary, but both reportedly bypass raw sewage. BOD loads 
of up to 900 tons per day arc suggested by HADSWU. Discharge is to Rosetta Branch 25 
km below the Delta Barrage. The organic load dcprwscs the DO in Routta Branch to 4 
mg/l or less during the winter closure period. TI-: organic loading should be materially 
reduced when the treatment plant upgrading is completed in 1996. 

A2d. Groundwater 

Fecal contamination of shallow groundwater is very pervasive and widespread in and 
near most viliages that lack an adequate sewage collection system. It is caused by raw 



.sewage and Icacl~atc that infiltrates from individual or community cesspits near or into the 
grcundwater. This contamination renders the shallow groundwater unsuitable for domestic 
use, although it currently is a major supply, serving an estimated 80 to 90 percent of 
villages. 

Shallow fresh groundwater near Cairo, with a water table of two meters or less, is 
about 50 meters thick. Thickness of fresh water incrcascg to almut 200 meters in the Middle 
Delta, gradually thinning and pinching out in the northern Delta.. Here the brackish water 
lies under an upward gradient, extending to near the surface, mixes with drain water, and 
increases soil salinity. Tile drainage or other means may be necded to remove the saline 
water. Salinity intrusion renders the drain water unsuitable for Ituse in many areas. The 
saline groundwater and drain water in the northern Delta is generally not suitable for 
domestic or irrigation use. 

In the northern Delta, seawater has intruded into shallow near-surface groundwater in 
historic times. This water is under a positive head and seeps i n t ~  drains and tile northern 
lakes, increasing salinity and rendering some drain water unusable for injgation, even when 
mixed with canal water. However, the source is uncontrollable and no effective corrective 
measures are available. The groundwater levels must be kept bc:low Ehe root zone by tile 
drainage or surface drains to maintain irrigated agriculture here. As more water is used 
upsueam, an effective salt balance will become more difficult to maintain with lower lake, 
canal, and drain levels. 

B. EVALUATION OF CURRENT AND PROPOSED ENVIRONMEN7l'AL 
ACTiONS 

Section I establishes a general hierarchy of problem pollutants, presenting the reasons 
why some should receive high priority and others low priority. In the previous section, we 
outlined the major areas of concern in Egypt. This resulted in a priority list geographically 
focu.4 on the northern Delta: 

Water-borne pathogens and parasites 
Pesticides 
Heavy metals 
Salinity 

In general, our analysis agrees with GOE efforts to control pollutants and their effects. 

B1. Patbogens and M i t e s  

The major pollution control effort is the construction of new sewage treatment plants 
in Cairo, Alexandria, and scores of other locations, presumably to control pathogens 
(although there are other benefits, including removal of organic materials and heavy metals). 
In addition, a series of Bong-standing public education spots on Egyptian television attack the 
problem from the other side, by attempting to reduce human exposure to contaminated water 



by warnil~g people not to bathe, swim, or wash dishm or clothes in drains. Since the scries 
began, the incidence of infan, diarrhea has rcpodly  declined, so it is considered a success. 

Both of thew project arcas are steps  ward reducing the still high incidence of 
parasitism and water-borne disease in Egypt, b,rt additional steps are necessary where the 
problem is still the greatest: in rural areas. Th? provision of sewage treatment plants for 
all pcople is obviously not fmible, but some steps need to be taken b bn~alc the cycle of 
exposure and dim% caused by the absence of sewers, the prcscnce of open sewers, or the 
pumping of cesspits directly to waterways. 

B2. Pesticides 

The use of pesticides is not controlled, and until recently, the major incentives 
provided by the Government of Egypt (GOE) incrc& usage through subsidies. The 
Minister of Public Works and Water Resources announced recently that herbicides would no 
longer be used to control aquatic plm: growth in drains. At about the same time, thc GOE 
announced it was phasing out the subsidies on pesacides and fertilizers over the next few 
years. Both actions are to be lauded for their foresight and potential long-term benefits. 
However, they do not go far enough to minimize the expected impacts, particularly since the 
GOE has announ~d that it will raise food prices to compensate for the loss of the subsidy on 
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pesticides, an action which bas exactly the same effect as a subsidy itself. Even in a perfcct 
competitive market, however, where supply and demand, set food and pesticide prices, 
pesticides could be overused. Environmental damage is not costed during either the 
manufacture or the use of pesticides, and farmers almost always see the benefits of use as 
outweighing the costs. Other mechanisms must therefore be sought to reduce their use in the 
longer term. 

B3. Heavy Metals 

Both GOFI and EEAA are paying priority attention to industrial dischargers of heavy - 
metals. EEAA is focusing on the clean-up of discharges to Lake Maryut, particularly heavy 
metals. The reason for this focus is that Lake Maryut is still being fished, despibe the 
dangers involved. GOFI is also reportedly focusing on reducing heavy metal discharges - 
from industry, but its geographic focus is not known. Hopefully, EEAA and GOFI are 
working together on this problem, but this could not be confirmed. Heavy metals appearing 
in municipal sludge preclude its use as a soil mender. In any case, heavy metals are - 
significant problems only under certain circumstances, which occur in isolated locations in 
Egypt. Control efforts should be directed to solve priority areas first (one of which is Lake 
Maryut). 

B4. Salinity 

Salinity is more a problem of irrigation than of water quality, and can be m i n i d  
only through better management and control of the use of irrigation water (increasing 
efficiency of water use, for example) and in pollution corrtrol. Just as past pesticide 
subsidies encouraged excessive pesticide use and concomitant environmental damage, the 



failure to raive on-farm irrigation costs to the social opportunity cost of water has encouraged 
over imgation, vvhich accelerates salinity problems. The subject of extensive research and 
investigation, salinity is not dealt with further hcm. 

C. EVALUAl!'ION OF TIIE WATER QUALITY MANAGEMENT PROCESS 

The prcviou~s section said that the major pallution control efforts in Egypt are heading 
in the right dirwtion although not yet operating at an effective level. This progress is 
somewhat surprising in that them is very little coordination among ministries and essentially 
no management of the water quality management process. Perhaps the substantial 
involvement of donor organizations has led to a de facto management process in which 
international experts have done repeated evaluations. If so, then apparently those experts 
substantially agree on the specific actions that should be taken. But Egypt should take more 
responsibility for the overall. management of water quality. It has much of the exl~xtise, a 
reasonably strong dhxtion, financing for the near term, and an opportunity to develop 
expertise in-house in !he meantime. 

To achieve gffilter self management, the Egyptian program should be improved in 
three major areas: 

Management of the process of water quality management 
Data management 
Enforcement 

C1. Management of the Process of Water Quality Management 

The overall goal of a water quality management program is to improve water quality 
to an acceptable level.' To achieve this, an agency or ministry must assume these 
responsibilities: 

Setting objectives 
Deve:oping action plans 
Overstxirig plan implementation 
Evaluating progress towards objectives 
Revising objectives or action plans as warranted 

The management role is the same as that of any other organization. To be successful, 
any organization must set directions, make plans, carry them out, determine whether they 
worked or not, make more plans and so on. In other words, it must manage the water 
quality management process as if it were an organization managing any other process. The 
only difference is that the end goal is an acceptable level of water quality, not the production 
of furniture or the construction of a Wakr treatment plant. 

'Acceptable* m- meeting wnk-yr rtondrvdr. If dirhnrge are sufficiently Inx that wata-yr rtMdPrdr 
are not met, dirhnrge rtMdPrdr for the offending fnciliticr murt be made more rtrict. 



Management programs are cyclical by thcir very nature. llie five-year and annual 
plans for the COE arc two examples of cyclical plans. For the specific case of a watEr 
quality management program, the following tasks should be carried out on a cyclical basis: 

Cla. Setting Objectives 

Identifjr problems to be solved. 

Prioritize problems according to their risk of causing human health impacts. 

In conjunction with implementing ministries, select the highest priority problems 
and set targets for problem reduction. 

Distribute dl objectives to the ministries having responsibility for wa\,:l quality 
management and publicize general goals in news releases. 

Clb. Developing Action Pinns 

Identify alternative ways of achieving objectives, seeking suggestions fkom 
implementing ministries. 

Estimate probability of sucuxs of each alternative. 

Estimate rough cost of each alternative. 

Determine who can or would do the work. 

Have the ministry that would do the work develop an implementation plan for the 
- 

most promising altemative(s) (most effective and/or most cost effective). 

Clc. Overseeing Action Plan Implementation 

Approve implementation plans developed by ministries for work to meet 
objectives. 

Assist in implementing actions for which no ministry currently has responsibility 
by letting contracts or helping a ministry to issue contracts or develop expertise. 

Cld. Monitoring Progress 

Watch progress of works programs in relation to schedules. 

Monitor water quality in River Nile, c a d s ,  drains, lakes, and discharges, and 
progress toward meeting environmental standards, 



Cle. Revising Objectives or Action Phns 

Determine where progress in meeting environmental goals is not sufficient to keep 
up with population and iildustrial growth and develop additional objectives or 
action plans to increase the rate of water quality itnprovement. 

e Determine where discharges are meeting all legal requirements but water quality 
goals cannot be attained in order to make the discharge standards stricter for the 
offending facilities. 

Revise timetables for action plan completion if present schedules are unrealistic and 
long-term goals are not thereby sacrificed. 

If an Egyptian agency or ministry carries out these functions effectively, considerably 
more progress can be made in the next 10 years than was made in the last 10. However, the 
management program will require the complete support of the GOE and a gnat deal of donor 
assistance. 

In addition to above list of functions that the water quality management organization 
must cany out, other actions not related to planning cycles are necessary. From time to 
time, the management agency needs to review the resources it has at its disposal to achieve 
its goals. This should be done every two to three years. 

For the water quality management agency to be effective, it has to lcnow what parts of 
the total program are effective and what parts are not. Thus, it must be in a position to 
evaluate the performance of other ministries in water quality management. An organization 
that is othenvise perfectly competent might not have the appropriate staff to carry out its 
responsibilities in water quality management. If a ministry's failure to perform is a 
substantial impediment to effective water quality control, the water quality management 
agency must find some way to obtain the necessary staff, resources, and expertise to perform 
that function. Similarly, if a ministry is legally required to carry out a function, which fails 
to achieve desired results, then the management agency should be able to argue for a legal 
change to make the function effective or to drop it. These two examples point to actions that 
should have been but were not taken over the last 10 years (since the passage of Law 48), 
because no ministry or agency believed it had the mandate to do so. 

C2. Data Management 

A successful water quality management progm needs widespread sharing of data and 
information. These data and information need to be in a form that facilitates selection of 
data that arc meaningful for a given purpose and timely analysis. While considerable data 
have supposedly been collected iu part of a water quality management program, most have 
never been published in any usable form, even as a database. This is unacceptable when 
electronic data storage and retrieval systems arc a small fraction of the cost of a single 
sample run down the Nile River and several orders of magnitude lcss than the cost of making 
compiling data on all major industries and sewage treatment plants in Egypt. 



Data must also be timely. Just as samples must be analy~m! within a specified time 
of being taken in order lo be valid, the xsults of the analysis need to be r e l e d  within a 
specified time of being analyzed in order to be usefi~l. Data released thrce years after being 
taken arc not useful for solving real-time problems, and environmental management has a 
strong real-time component. If the data are imprtant enough to obtain, they are important 
enough to publish immediately &r being compiled. Their value is in their use, not in their 
mere existence. Even aftcr the publication of raw data, papers that interpret and analyze the 
data are still valid. Releasing the data early provides a strong incentive to produce such 
analyses as quickly as feasible. 

In Egypt, there is no system to store and retrieve most data that ate collected in water 
quality management programs. One reason given for not releasing data was that it would 
simply be too much work to compile. (Others reasons were that no one knows where data 
are, that data are stored in an inaccessible lacation, and that they "weren't any goodn). Even 
if an individual ministry has an effective system for some data management, it normally does 
not extend to all parts of the same ministry (MPWWR, GOFI) that are involved in water 
quality management, let alone to other involved ministries (Ministry of Interior, for 
example). In fact, some ministries (Ministry of Health) apparently do not keep copies of the 
data they are responsible for collecting. 

This is a major problem. Indeed, two donor countries (Denmark and Germany) have 
each proposed projects to assist in overall data management. The focus of these efforts is 
wider than water quality data, however, so major development projects are envisioned, 
primarily to support EEAA. However, it will be at least three years before either data 
management system will be useful, and there are current data management needs. Until 
these systems are available, each ministry must ensure that ALL2 data obtained for water 
quality management is stored in a database (the software and hardware does not matter) so it 
can be sorted, analyzed, and exchanged with other computer systems as needed. The relative 
cost is very small, and the benefits are immense. If these data were available in a common 
format (dBASE, for example), almost anyone could take the data, analyze them in different 
ways, and advance the cause of water quality management in Egypt at almost no cost to the 
government. 

C3. Enforcement 

The current legislative framework for enforcement is not adequate. The licenses and 
penalties are not sufficient to cause either municipal or industrial dischargers to comply with 
discharge, standards. A licensing system with financial penalties for non-compliance works in 
a private enterprise economy where the survival of a business (or treatment authority) 
depends on its ability to choose between paying fines or installing treatment and talcing the 
consequences oc its decisions. However, it is ineffective when one part of the government 
pays a fine to another part of the government, particularly when the same treasury directly 

It is not appropriate to B C ~  &tJ, evm if lhoe nsponsible for it believe it to be inrccurole. Faulty &tJ should 
be flagged in a & t a b ,  not removed h m  it. 



controls funds for both parts. There an: ways to make this approach work, but they require 
reorganization of the national budgetary system, which is probably not warranted in this 
case. However, as the privatization of industry p r o d s ,  a licensing and fining mechanism 
should become mom effective, so the few current efforts now underway to implement a 
licensing system chould not be disbanded. But additional mechanisms should be found to 
encourage compliance by government-owned facilities. (This is also a problem in the United 
States.) 

D. EVALUATION OF WATER QUALITY MONITORING PROGRAMS 

Currently, at least four ministries and a research arm of the government are involved 
in collecting and analyzing data relevant to water quality monitoring: MPWWR (River Nile 
Institute, Drainage and Groundwater Institutes), Ministry of Health (MH) (central and 
governorate laboratories, in part in support of GOFI), Ministry of Housing, Reconstruction, 
and New Communities (MHRANC, NOPWASD), Academy of Scientific Research and 
Technology (ASRT, Inland Fisheries and Oceanography), and Ministry of Agriculture (MA). 
Ln fact, programs in each of these organizations except for ASRT are designed with water 
quality management information needs in mind. At least three are sampling effluents of 
sewage treatment plants (MPWWR, MH, MHRANC); three are sampling water quality in 
the Nile River (MPWWR, ASRT, MH); two are sampling industrial effluents (MPWWR, 
MH); and none are sampling water quality of the northern lakes. None are routinely 
sampling sediments or fish either. MA essentially analyzes only drain water samples 
provided by MPWWR for pesticides, and much of MH's activity appears to be in support of 
GOFI. Given what appears to be considerable activity, very few data are available, and 
organizations essentially do not communicate on data collection programs, analytical 
protocols, or data sharing. 

Each organization mentioned in the previous paragraph has valid and legitimate needs 
for data, and should be given the responsibility for collecting the data needed to carry out its 
roles. They should not, however, duplicate the efforts of other ministries by setting up their 
own programs, particularly if the data generated are not available to others. 

A water quality monitoring program should provide the information needed to make 
management decisions in a timely fashion. Decision m&ng in a water quality management 
context entails, in part: 

Determining whether water quality is improving or not (trend analysis) 
Determining where water quality most needs improvement (problem analysis) 
Determining compliance of discharges with license conditions (or standards) 
Locating discharges that arc not licensed or violztc license conditions 
Identifjmg the nature and extent of specific pollution problems 
Determining whether a suspected problem exists or not 

The information on which these decisions can be based is available only sporadically, despite 
the involvement of several ministries. 



Figure 2 and the paragraphs that follow i t  briefly describe the kinds of programs that 
are effective for each of these purposes. 

Figure 2. Characteristics of monitoring programs set up for different purposes 
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Tmnd Analysis. To be effective, a water quality management program n d s  to 
determine whetlier it is having any impact on water quality and whether its resources are 
directed toward areas of greatest need. Monitoring programs with few stations, frequent 
sampling, and extensive parameter lists (or a few good sumgate indicators) generally 
provide the most useful information for diis purpose. 

"Hot spotw Identification. Areas where water quality is farthest below water quality 
goals can often be cleaned up by focusing on a few dischargers. Unlike the program 
described above, however, a program that samples once (or infrequently) at many stations 
over a broad area for a few parameters provides the most information for determining the 
location of problem areas. 

Compliance Monitoring. Discharges tend to be extremely variable (see Figure 3), 
and single measurements have little meaning. The best monitoring programs for industrial 
discharges have a component that tries to determine, over the short term (ranging from a day 
to a week), the variability of the discharge for major pameters, and a component for 
determining the long-term avenge discharge. 

Unknown Source Identification. In many small villages raw sewage or septage is 
dumped into the nearest waterway, and many small industries are probably not licensed. 
These sources cannot be controlled unless they are identified. The best way to find them is 
to sample drain outflows at random, for a few key parameters, and sample the length of 
drains once for problem parameters, when significant unknown discharges are suspected 
(drain discharges are unusually elevated). Problem discharges occur just upstream from the 
places where pollutant concentrations dramatically increase. 

Nature and Extent Assessment. The effect of the discharge from the Bahr el Baqar 
Drain is a good example of a problem that needs assessment. The nature and extent of such 
problems are usually best determined by analyzing many samples for two or three parameters 
in a grid or a transect away from a source to determine how rapidly the concentrations of 
problem pollutants decline. For persistent toxic pollutants, concentrations in sediments and 
fish are often the best indicators of the extent of the problem. 

Problem Confibmation. Several parts of the Nile River, canals, and drains have 
been designated "black spots" in the Egyptian Environmental Action Plan. Most of these 
areas were selected only because they were known to receive large discharges from sanitary 
waste treatment and industrial facilities. Since there an few data with which to evaluate the 
impacts of these problems on water use, it is necessary to take a few samples to determine 
whether constituents are elevated to dangerous levels at the point of drain discharge. If they 
arc, a nature and extent survey might be necessary, or with clearly defined problems, actions 
could be taken directly. 

Each of the above is a valid reason to conduct a large- or small-scale monitoring 
program. No single program, however, can cover all the contingencies. Monitoring, like 
the management program, must be fluid, focusing efforts in areas that help most to 
determine the best management actions. 





It must be emphasized that the reason for a water quality monitoring program is to 
generate data for management. Therefore, the water quality managers must have a 
substantial role in defining what questions n d  to be answered. 

It is important to recognize that a water quality monitoring program should sample 
more than just water. Sediments may contilin high concentrations of heavy metals, 
hydrocarbons, and nutrient9 that add to water concentrations under appropriate 
circumstances, appearing as if there were unknown point source discharges. Fish, bemuse 
they concentrate heavy metals and certain organic compounds, are sensitive indicators of 
pollution, and pose human health threats when they bimumulate toxic pollutants. Because 
of their mobility, fish are not, however, a good indication of the location of pollution. 

E. EVALUATION OF INSTITUTIONAL FRAMEWORK OF WATElR QUALITY 
MANAGEMENT 

Several pints are made in the evaluation of the management process and the 
monitoring programs that imply that the institutional setting for water quality management is 
not perfect. On the other hand, it is not bad. Many countries have similar programs with at 
least as many institutions involved as Egypt has. They use the institutions with the expertise 
that is appropriate for the job at hand, as Egypt has tried to do. And they have laws that are 
sometimes inappropriate for controlling pollution. They are not perfect either, but in general 
they have been more successful in reducing problematic sources of pollutants and iinproving 
water quality because they have had waste management programs for many more years, and 
have funded them at reasonably high levels. 

Most countries with reasonably successful water quality management programs have 
a government organization that is independent of other government management 
organizations with responsibility for nation-wide water quality management. If it is part of a 
ministry, it is usually one whose primary orientation is planning. The only organization that 
fits this description in Egypt is the EEAA, but it has no responsibility for overall water 
quality management, only a we& coordinating role that historically has not been effective. 
As mentioned in the previous chapter, however, b e  government proposes to strengthen 
EEAA (or CEA) so it can have a more dominant role in environmental management. Some 
ministries that also have responsibilities for water quality management hope that this stronger 
role is effective, but they are skeptical that significant changes will occur. They note that 
previous attempts to give EEAA and others authority over water quality management have 
failed, and ask why this one should be different. 

Two problems are apparent in making EEAA the water quality management agency: 
first, it has had relatively little experience in this role; and second, the staff may not be 
sufficiently versed in water quality management to provide meaningiul leadership in an a m  
where some ministries have considerable expertise. Under these circunstances, short-term 
expectations of EEAA should not be high. 



In fact, few organizations in Egypt have expertise in watcr quality, pollution control, 
waste treatment technology, legal and regulatory development, ecology, and human health. 
A few categories of professionals appear to be in particularly short supply: 

lW Imgers. Management principles are similar in most organizations, and Egypt }us 
skilled managers. However, few managers in Egypt know enough abut  water quality 
evaluation, planning, and regulation to effectively define, secure and deploy the resources 
needed, and to establish management g d s  and assess the effectiveness of the organization in 
meeting them. 

Data Management SpecinMs.   he stak of data management in most ministries is 
very p r .  Few people have true computer skills and most cannot help design simple data 
management systems, obtain appropriate hardware and software, ,and train and assist 
hiexperienced users k word processing and data management. 

Policy Analysts/Regulatory Analysts. Not many p p l e  understand water quality 
management issues and have the training, expertise, and experience to evaluate the legal and 
policy framework for water quality management. As the management program develops, 
such expertise will be necessary to identify ways to encourage government agencies, 
industries, and the general public to take actions that' minimize adverse effects on the 
environment. 

ChcmistslAnalysts. Few chemists can participate in the design of monitoring I 
programs and surveys because their esserltial Praining and expertise is bench chemistry. And 
even though the total number of chemists is probably adequate, few kive advanced degrees. 
The Ministry of Health, for example, is proud that physicians lead and manage the Ms. 
However, it is hard to imagine that a physician's knowledge of environmental chemistry and 
analytical protocols is sufficient to provide adequate leadership in this highly technical and 
rapidly expanding field. 

I 
Biologists/Ecologi(;ts. With the exception of Inland Fisheries and Oceanography, no 

organizations appear to have bi~logists available to help determine what water quality 
problems to address. Biologists are critical to the implementation of any kind of toxicity 
testing program, and toxicity testing is one way to avoid a very costly chemical screening. I 

The ministries also lack spcific expertise. For example, senior chemists are needed 
in MH. MPWWR needs biologists, chemists, sanitary enginwrs, and policy analysts/ 
regulatory analysts; NOPWASD needs biologists, and EEAA needs policy analysts/regulatory 
analysts, sanitary engineers, biologists, and chemists. Each area where expertise is 
apparently lacking should have at least one person with 10 years or more experience, 
preferably with a higher degree and familiarity with the Egyptian setting, and at least one 
junior person who can provide additional support while gaining experience. 



El. lkglslntion 

Most of the pcrccivd problems with Law 48 can be circurnventd simply by 
enforcing die law in a reasonable way, ratl~en: than as it stands. The problems with the law 
include: 

Several provisions are over strict and some q u i d  action is impossible. 
The purpose of the waterway standards is not apparent; they are ba.scd on only two 
uses  of water, drinking and irrigating. 
Thc penalty provisions are tso weak to obtain compliance. 

Ela. Over Strict Provisions 

At least four major requirement of the law are over strict: that all discharges meet 
drinking water standards, that non-compliant facilities camply in a three-rr,;-lt.h period, that 
all facilities install treatment (and sewage treatment plants to install secondar) treatment), and 
(by inference) not allow treated sewage to be discharged b the Nile River or canals. None 
of thcse is a major problem, and the law, which is not enforced at all, can be selectively 
enforced in the future, ignoring provisions that do notmake sense. The reasons that these 
provisions are u n n m . s a r y  are explai~led below. 

Tmtment Requirements. It is unreasonable to expect all industrial facilities to treat 
their effluent to meet drinking water standards. First, if the effluent mwts stimdards without 
treatment, why is treatment necessary? S a n d ,  if a facility discharges a pollutant that does 
not, harm human health or the waterway, then there it should be no penalty, even if it does 
not meet discharge standards. 

Take the case where the sugar refineries at Sohag discharge extremely high levels of 
organic matter to the Nile River. Water quality data on the Nile indicate that even in the 
worst conditions, oxygen conccntmtions do not drop below 5.0 mgll. Since the standard is 
5.0 mg/l, which can be met under the existing circumstances, why is additional treatment 
required? 

Since the governmznt owns all plants, treatment should be installed only at enough 
plants to prevent violations of the receiving water standard. If different coprations owned 
t!!e facilities, it would still be possible to qu i re  treatment at only one facility as long as the 
non-treated facilities paid rent to the treated facility to cover the cost. Alternatively, the 
facilities could join together to construct a plant to treat all their effluents on a cost-share 
basis. These solutions arc all appropriate, even though they are not actually legal. 

This approach has potential problems, however. An industry that is locabd where the 
BOD discharge is having an cdverse impact (causing water quality violations) could easily 
argue that it was being penalized simply because of its location. But pollution control 
penalties arc no different from transportation cost penalties or worker cost-of-Living penalties 
associated with facility location. It is just one more consideration to include in the balance 
sheet. If it is still pmiitable to stay at that location, then the plant can do so. If it cannot, 



clove down or move. In the fi~tum, all pollution control costv ::k!ould be included in decisions 
on when: to build new facilities. 

Regarding the rquirement to install secondary treatment for .wwage tmatme~.: ?lants, 
any trcatment is better than no treatment. If no trcatment is the only alternative to primary 
treatment, it is bettcr to install primary treatment. 

Compliance Periods. The law generally requires that a facility not mceting effluent 
standards has three months to comply. If it does not, then it is subject to penalties. This is 
totally unrealistic except for the smallest of simple facilities, and even then it probably would 
not be possible to locate, purctw, install, test, and put a treatment system into operation 
within three months. For major facilities, the time span could be up to three years before 
treatment could be operating. However, simply not enforcing the three-month period is not 
good enough, a mechanism is needed to allow the water quality manager to oversee the 
installation process. 

Sewage Treatment Plant Discharge ta the River Nile or Canals. The impbed 
restriction on the discharge of treated sewage to the Nile River and canals is similar to the 
one requiring secondary treated effluent. If raw sewage is now k i g  discharged to the river 
and canals (which is legal), then it would be far better to discharge primary-treated sewage 
than to continue to discharge raw sewage. As soon as the plant was built and operating, 
however, it would be illegal. Even if the plant were discharging secondary-treated sewage, it 
would be considered illegal. Obviously it would be preferable to discharge a secondary- 
treated waste to a drain, but this might be impossible. If not, the discharge of treated waste 
is better than the discharge of raw waste. 

Elb. Waterway Standards 

The promulgation of waterways standads in the decree has three apparent 
contradictions. 

First, the standards set for discharges apparently conflict with those for waterways. It 
is clear that the discharge standards are meant to apply to all dischargers, but it is not clear 
wh t  should happen if the waterway standards are not being met. Logically, if o waterway 
standard is not being met, there must be a discharge (or group of discharges) that exceeds 
standards, and the violation indicates that the violating discMger(s) should be found and 
brought into complimce. If, after all dischargers are compliant, the waterway standard is 
still exceeded, then the logical solution is to revire the licenses of all cantributing 
dischargers, reducing the allowed discharge to levels that would ensure compliance with the 
waterway standard. However, no facility (autho~ity) in the law or the decree allows more 
stringent discharge limits than are required by thr: standards in the decree. 

Second, there are standards for two kinds of waterway: (1) the Nile River and canals 
and (2) drains and lakes. The standards for disclharge to drains and lakes are: less stringent 
than those for discharge to the Nile and canals (fewer parameters and higher concentration 
levels). This is contradictory in that essentially ;all drains in Upper Egypt discharge back to 



tlic Nile, and the possibility is strong that a c lr ; tk  could cause a River Nile watcrway 
stantlard to be cxcdcd  hcci~usc: ind~lstriai ; I I I  liitilry w;utcu discharging to tlic drains arc 
not controllcd for several paramctcrs. In this casc, no action could bc taken to reduce 
discharges to drains bccausc the dwrcc has no authority to do so. In I ~ w e r  Egypt, this is 
less likely to bc a problcrn since most drains discharge on!y to the northern lakes or the .a?. 

Third, waterway standards are sct to protcct only watcr used for drinking, with other 
uses ignorcd. Water is also used for industry, irrigation, and a habitat for f k h  that arc latcr 
catcn. While it is gcncdly acceptcd that standards are usually adequate for drinking watcr 
that is directly consumed, bioaccumulation of toxic organic compounds and heavy metals in 
fish may cxcccd accepted toxicant lcvcls even if waterway standards are being mct. This 
means that the watcrway standards are too lax when fishing is a use that should be protcctcd. 

At the same time, drains like Bahr el Baqar receive large amounts of mostly untreated 
sanitary and industrial waste. The appearance and odor of this drain are so bad hat people 
come in contact with the watcr only by accident. With the completion of the Cairo sewers 
and the installation of treatment for direct discharging industries, the quality may improve. 
Also, the drain itself provides a certain level of treatment throughout its length (a 170 km- 
long oxidation ditch). It may be appropriate in this situation to set standards based on the 
neu:ssary quality of its discharge to Lake Manzala, rathe1 than on other, morc unrealistic 
goals. 

Elc. Penalty Provisions 

It was stated above that the provisions of Law 48 and Decree 8 have not been 
enforced primarily because the government owns the majority of dischargers and can choose 
not to penalize itself when it violates its own laws. However, even if all dischargers were 
privately owned, the system of licensing and fines would still be ineffective because the fines 
are apparently not a suitable incentive to install treatment, and courts would be reluctant to 
impose jail sentences on offenders. Unfortunately, Law 48 restricts the ha  to LE 2,000, a 
substantial amount for a small industry with four or five workers, but virtually nothing to an 
industiy with several thousand workers. Since the fine is supposed to be a disincentive, a 
mechanism is needed to determine the level of fines (with a much higher maximum) 
appropriate to the situation. 



SECTION PV 
ALl'UtWA'I'IVES 

--- -- - 

This scction prcsmts a series of alternatives for improving water quality in Egypt. 
They are orgar~i~xd according to thc problems that wen: identified in Section 3. Each 
problem is stated and briefly explained, and the pros and cons of altcrnativc solutions are 
presented. Following the last alkrnative for a c h  problem arc m~mmendations on *which 
altcrnativc or group of alternatives to sclect. Conclusions and recommendations are carried 
over into Section 5, Recommendations. 

The first sclres of alternatives relate to strategies for dealing with the specific 
pollutant problems identified in Section 3. They are presented in the following order: 
pathogens and parasites, herbicides and pesticides, heavy metals, and salinity. 

Problem 1 : What should be fhe strafegy to control water-borne pathogens and parasites? 

Exphnation: In general, little attention has been paid to the water quality aspects of 
water-borne pathogens and parasites, even though they are the single most important water- 
related human health problem. Cumat programs include building major and minor sewage 
treatment plants, building water treatment plants, and educating the public on bathing, 
washing, and drinking water from canals and drains. Sewage treatment plants in 
intermediate cities do not meet std-rldards. Sewers in k j o r  cities apparently leak badly and 
are in need of refu&ishing/~lacement. Sanitation in Egypt must be dramatically improved. 

Alternatives 

a) Develop televtrion sporr (similar ro rk current spots on bahing and w h i n g  in 
wnuqvs)  dcwnrtroring acczptabk arul unocceprable w y s  to dispose of hwnan waste; 
teach batic sanitation in schootr. 

P r s  
Is relatively effective and inexpensive (television campaign). 

Is effective and long-lasting (school-based learning). 

Cons 
Requires a major change in the way a large number of Egyptians dispose of waste. 

Might not reach the rural population that llceds it most. 



9 Requires mme government action ta provide alternative locations to dispsc of 
sewage and sewage sludga that an: gerlentd in non-sewercd communities. 

Requires evaluatio~i of b a t  disposal mcthods for wastes that are not dumped into 
drains. 

b) E@rcc against tlrc dwnping of night soil aid other hwnan wtes directly into 
canals flrsr priority) and drains (second priority) in rural Egypr. 

Pro6 
e !Iclps b d  the cycle of infection associated with disposal of human wastes in 

water used for other purposes. 

Costs less than providing sewers and/or treatment services to the majority of 
households in Egypt. 

Cons 
* Requires (government-provided) alternative disposal methods. 

Requires an active enforcement program for which th%e is little precedent in 
@YP~- 

C )  DCulop cowred s e w n  for d l  houscholdr and industrial facilities in areas with 
popularions owr n,Wpeople  and provia2 primary rreannertl for all anas with populations 
owr m , W  people (n < m). 

mK 
R d u m  current extensive human exposure to raw sewage through open sewers or 
lack of sewers. 

Provides basic sewage treatment to many rud communities that would otherwise 
contaminate downstream water users. 

Simplifies later connection of Waste treatment plants in smaller villages if and when 
it bccomes appropriate. 

corn 
Just transfen wastes more quickly to la%u drains where more p p l e  could be 
affected. 

Is relatively expensive, particularly in more remote areas. 

d) Consiw to build major secondary sewuge treatment plants throughout major 
citia. 



Pras 
Controls patliogens that arc discharged to drains from major cities, mducing 
exposure of pcoplc downstream from discharge. 

Hrtp support of large donors (Unikd Stam and Britain). 

A p p m  effective for pollutants besides parasites and pathogens (heavy metals, 
volatile organics, BOD, TSS). 

Cons 
May not provide the greatest reduction in disease per dollar invested. 

Secondary treatment is not always necessary and primary treatment would probably 
give sane improvement regarding pathogens and parasites. 

Other actions proposed in the National Environmental Action Plan, such as 
reducing wakr use, may also reduce need for new tmtrnent facilities. 

e) Evaluare and repair notglkncrio~l or poorly jhctioning w r e  rrearmetu plums in 
medium-sized ciriw. 

mbs 
Reduces chance of exposun for downstream water users. 

Is relatively inexpensive way to reduce pathogens since major capital costs have 
already been incurred. 

Con 
The control of raw sewage may have greater benefits per dollar spent. 

Discussion: Water-borne pathogens and parasites constitute the most serious problem 
in Egypt. None of the alternatives fully addnsses the problem. In essence, all the 
alternatives listed here need to be implemented. It is only a matter of setting priorities and 
securing funding. The biggut problem is in rural areas when funds an insufficient to carry 
out major works but when human suffering from water-borne diseases is the greatat. 

Without some action, however, urban Egypt will develop the same problems as rural 
Egypt over the next 10 to 15 yews. Therefore, a broad approach is recommended that 
covm educating the public, constnrcting facilities in rural arras, repairing or refurbishing 
ineffective facilities, building major new facilities, and enforcing against p a r  waste disposal 
practices. 

Problem 2: Whar s h o d  be the srraregy to conrml pcsficidw ? 

Explanation: Even though data supporting the claim are limited, the belief is wide- 
spread that pesticides arc heavily overused in Egypt. Coupled with WHO concern about the 



cstimatd 2 million people that have k e n  acutcly affectod by pesticide abuse, this belief 
represents a significant concern over the accumulation of  herbicides and p t i c i d e s  in fish and 
food crops and the possible damage to humans resulting from their consumption. - 

Alternative 

Fro6 
@ Discourages use through higher costs, a universal disincentive, particularly in less 

developed countries. 

Saves government expenditure in an area where it is neither necessary nor 
desirable. 

Cons 
H u  no effect if f d  prices are raised to compensate for the increased cost of 
pesticides. 

b) Dcwlop an cducm'on program on the use ofpesticidcs, and disseminate it widely to 
farmers and others in farming communiries (over relevision, rnecessary, but at a minimum 
on pcm'cide containers, and through diti:;;.~ibirrors and uenrion st@ so thus I )  appropriate 
paticides a n  wed on each crop; 2) dose rates a n  odcquafe to control pests bus are not 
applied ro ucus ,  and 3) pcm'cidw an used at the approprim time in pest li/c cycles and 
phnr im'gation cycdu to minimize their transport to other sites through drainage. 

mK 
Could S U ~  with sufficient reinforcement. 

Needed information should be prtmlly available from similar research carried on 
in other arid countries. 

Cons 
Provides no mnforcement of desired actions except from other farmers who may 
be skcpbcal about reducing pesticide use. 

Pnw 
Praviclcs a stmng controlling mechanism for the ntc and timing of pesticide 
rppliatims. 

Ensures that the b u t  puticidc is wed for a given pest on a given crop if 
implemented appropriately. 



Cons 
Involves crmting a substantial government buraucncy to develop the information 
n d c d  for a permitting syskm 

Q Costs a lot. 

Discussion: The first two alternatives need to be implemented. The government is 
already committed to the first, but it is unlikely to have much impact if food prices arc r a i d  
in proportion to pesticide cost (so the farmer will not be disadvantaged). The point is to 
reduce a farmer's incomc, making the pesticides more expensive relative to the crop's value. 

The second alternative is likely to have at least as much effect as the first but may 
take longer to achieve. It is needed, however, because the removal of subsidies, by itself, 
would probably not bc sufficient to alter patterns of pesticide use. The third alternative is 
not feasible. 

Problem 3: Whof should be the srroregy to control heavy metals? 

Explanation: Heavy metals are significant pollutants in a variety of areas in Cairo 
and northern Egypt. They are pollutants that are typically controlled through wastewater 
treatment and pretreatment and pollution preventiodwaste minimization techniques, but also 
have unique characteristics in receiving waters that might make straight, nationwide treatment 
requirements unnecessary. 

a) Requin all heavy metals dischargers to immediately impkmeril procedures to attain 
Decree 8/1983 discharge srondanFr. 

PM6 
Controls all the discharges of heavy metals to waterways. 

Makcs all dischargers (suffer equally). 

Cons 
Requires immediate invesuncnt in control technologies. 

Rcquirw cleanup of discharges that may not be necessary. 

Removes some of the l imitaj  cleanup cffon available from the government from 
facilities k t  are having advent impacts on watenvays. 

b) Reguin heavy metalr discharges to the River Nile, c d ,  and hkts to 
immediately instiwe pnzccdum to m e t  Decree 8/1983 standad. Evalwe discharges f iom 
drainr, and requin t n a t n u ~  of all heavy metal dischargw to drains tha! do not meet River 
Nile w e m a y  statuiardr at poinu where they discharge to the Nile, c&, or lakes. 



Pros 
Allows cleanup activities to focus on areas where discharge is most likely to occur. 

Stages major investment in control tcchnologics dealing with high-priority, known 
problems, delaying other expcnditl~re until other problems are confirmed. 

Provides a mechanism to identify other potential contamination sources. 

Con 
Opens the government to the (logical) criticism that some facilities are required to 
meet standards while others are not. 

C )  Determine the lc#:iuioru where heavy metals are concentrating above safe levels in 
jisk or crops and find discharges (or sediments) that are contributing to these elevated levels. 
Require offending dischargers to reduce discharge loads to Decree 8/1983 levels or cover 
over or nmow sediments that are relearing offending pollutants to the w e r .  Ignore other 
dischorgerj, at hast in the short term. 

Pro6 
Targets direct preservatior. of significant uses of water as they are affected by 
pollution, and thus efficiently addresses and protects uses. 

Delays major investment in control technologies until problems are identified. 

Allows evaluation of the e~terdt of heavy metal pollution in Egypt in order to place 
a priority on its control. 

Cons 
Requires gathering and interpreting data from a wide area prior to taking action. 

Optrrs the government to the (logical) criticism that some facilities arc and some 
arc not required to meet standards. 

Discussion: For this problem, alternative b is recommended because it is a good 
combination of immediate action on heavy metals (one of the worst types of pollutants) and 
determination of othu significant problems. The only reservation to this approach is that 
wateway stvrdvds may wed ro k more stringent in some areas to prevent the 
bioaccumulation of heavy metals in fish to levels of concern (see problem x), and if 
implemented, r cost penalty may accrue to facilities that met the immediate clan-up 
mandate. 

Robkm 4: Whar should be t k  strategy 10 conrml salinity? 

Explanation: Salinity incnascs, part~cularly in the Delta, limit the use of Nile water 
for agriculture, drinking, and to some urtcnt, industry. Options for control are   mew hat 
limited, except for careful management of irrigation use, and a Limit on the use of water for 



domestic and industrial purposes r~nlcss it can be returned clean enough to bc r e u d  which 
will not always be possible. 

a) Price water to major user to cover the cost of ilts mmgement, including dams, 
diversions, pumps, canal and drain maintenance, w e r  treanneru, and sewge treatment. 

Pros 
h d s  to rapid decline in water use if major users Rave to pay for their wakr on a 
pro rata basis. 

Provides incentives to reduce water loss due to inefficient water distribution 
systems if governorates have to pay for the water they produce through water 
treatment plants and a charge for water use b a d  on the cost of tbe water that was 
treated and the cost of trmtment. 

If a credit were given to governorates for reusable water discharged from fully 
operatiorlid sewage treatment plants or to industries for discharges from industrial 
facilities, then more water would be available to reduce salinity. 

Cons 
Is totally impractical to measure the water distributed to individual farms or fields. 

Is totally impractical to measure the water consumed by individual users in major 
urban artas. 

Is difficult to estimate the total cost of maintaining water supply in Egypt, but it 
must be a very large amount. 

b) Manage the we of w e r .  

Pros 
Allows rational allmtion of water to uses that arc not well controlled or cannot be 
controlled by water pricing. 

Providcs a framework for long-term planning of water requirements. 

corn 
Requires much better understanding of water needs and uses than arc currently 
available. 

Is almost impossible to manage water use at the individual field level. 

Requirts unofficial reuse to be mom completely evaluated or controlled, both 
difficult tasks. 



Discussion: Both Ihcse alternatives arc rcquird, and the GOE is comrnittrxl to 
establishing some level of water pricing. In isolakd a rm,  an extensive, computerizccl 
systcm is controlling the availability of water. While these steps are important and 
constitute significant improvements over past actions, emphasis must be placed on early 
implementation of a more geognphically widespre;ld systcm of watcr allocation, and the 
mechanism for pricing and charging for water use must be implemented as soon as possible. 

B. ALTEKNATIVU RELATED TO WATER QUALITY MANAGEMENT 
PROCESS 

This section presents three sets of dkmativCS for addressing problems related to the 
lack of an overall management organization or process for water quality, a lack of data 
availability and interchange among affected individuals, and an inability to effectively enforce 
discharge reductions for government owned industry. 

Problem 6: 'Ihcre is no &fined or implied process for the management of w e r  quality in 
Egypt. 

Explanation: To succced, any major long-term activity needs to be managed in the 
context of specific goals, with available resources channeled effectively toward those goals. 
This must be a continuous process in which objectives are set, actions taken, progress toward 
objectives measured, and corrections made when n v .  Water quality is not now being 
managed in Egypt. 

Alternatives 

a) Hire conrultms to &sign and czny o w  a w c r  quality management program. 

Pras 
Satisfies goal of having a program. 

1s probably an effective way to overcome the apparent shortage of effective 
managen in the Egyptian government. 

Implements the program more quickly than might otherwise occur. 

Cons 
Relegates decision making f ~ m  Egyptian government to non-Eg yptian, non- 
govern men t staff. 

Dow not encourage development of Egyptian government experhse in 
managemen t. 

b) Set up wnh'ng gmup comprising ministries inwlvcd in water quality management 
to dcwlop a planning P~OCCJS and &tennine how to make it w r k .  



ha6 
0 Attains goal of having a program. 

* Helps to ensure that the ministries involved in developing the process would 
support it after the planning was completed. 

e Develops process that is sensitive to government needs and Egyptian 
circumstanm. 

Cons 
Requires sufficient experience in water quality management, which might not be 
available in Egypt, to understand what is needed from the group and how the plan 
might be implemented. 

Faces inter-ministry rivalry that may prevent the working group from completing 
its job. 

C) Develop w e r  quality management process wifh Egyptian gownvnenr sraf and 
suppon fiom management consul~am and water quality managunetu crperts. 

PM6 
Provide3 high level of expertise and understanding to the process where it is 
necded most, but does not relegate decisionmaking to non-Egyptians. 

Corrstitutes the most effective option for developing Egyptian staff to carry on the 
function once designs have been completed. 

cons 
None comes to mind. 

Discussion: The need to define a process for water quality management is a critical 
Issue. At p m t ,  few people understand what water quality management entails and how to 
arganize it. Therefore, the development process has several rcqu;nments. First, GOE staff 
must be involved so they can understand what they are supposed to achieve and how to do it. 
This leaves only the last option, although without the advice of a few consultants, an 
effective program is not likely to be developed. 

Problem 7: Dam management arptcts of the w e r  quality management and .wniroring 
pr(-/-rcuPrr in Egypt on p r .  

Explanation: Essentially no data or data summaries are routinely available to 
detcnnine trends of pollutant concentrations over time or space. Data on individual 
discharges k;;: Industry and sewage treatment plants generally are not available though they 
reportedly exist. In ad<ii!ion, the data has substantial gaps from a water quality management 
point of view. 



a) Cortrrmct a large, full-fearured clarahuse to accept all dcuo required for w e r  
quality management and ensure tllat any &a gerrerared are placed irr it. 

Prss 
Locates, in one place, all data necessary for planning and compliance cvaluation. 

Ensum compatibility of data among environmental and discharge monitoring 
programs in terms of sample handling and analytical techniques, if implemented 
properly. 

Allows routine development of specialized reports and analyses that show 
relationships among compliant dischargers, noncompliant dischargers, and water 
quality. 

Cons 
Costs a lot to develop, but donor support is available from Denmark and Germany. 

Is not available for at least three years but is needed now. 

Is more complicated to use (because of the diversity of data that it is designed to 
w) than simpler alternatives. 

Probably needs to be designed by computer scientists not currently resident in 
Egypt. 

b) Giw priority to dewloping small dam management teams in each area of 
significatu dara collection activity. 

Pnwr 
Allows the internal development of useful tools in the context of ongoing work. 

Provides additional expertise outside of data management for selecting hardwan 
and software optrons and training other technical staff in computer u~e.  

Cons 
Discourages the dcvelopmurt of fully interchangeable data management systems 
mss 111 groups involved in water quality management, inhibiting the analysis of 
simult;tnaously obtained data on discharges ud the environment. 

Rcquim that data management staff be sufficiently familiar with the types ~f data 
being generated to be helpful in the design of appropriate data management tools in 
the short em. 

IV- I0 



Rcq11irc.s r m u r m  for staff support in arms that may seem tn be outside a 
particular ministry's krms of refcrcncc. 

1)iscmviion: L~rge,  single purpose data systems are generally very hiwd to control. 
Our experience with them has ncvcr k n  pasieivc, even though expcrk.9 have to daign and 
write them. In Egypt, much of the expertise might have to come from outside the coun;~ ,  
which poses several other problems, including a lack of knowledge of the skill lcvcl of the 
staff who must make the system work. 

Most computer-literate staff like to manip~llate and analyze data themselves, and have 
devclopcd a number of tools for this purpose. Thus, it seems redundant to develop a large 
database system that would make it more difficult for them to do so. Smaller, lcss 
complicated systems that are developed at the locations when: they will be used arc almost 
always preferable to large centralized systems. In any case, if a centralhd system is 
developed, the tools developed in the various ministries should be useful in transferring data 
to the central system when necessary. 

Problem 8:  'IIurc is m> efectiw mechanism to ensure compliance among gowrnmenf-owned 
fciliriw. 

Explanation: In the Egyptian government bureaucracy, fines and jail sentences are 
not enforceable because the courts have apparently refused to hold senior managers 
responsible for failing to install treatment at their facilities. The managers have to have 
control before they can be held responsible, and unless they control the budgets, they cannot 
be in control. 

Alternatives 

a) Set up compliance schedules for long-tern dewlopmeru of appropriate corusol 
technologies or p m w s  modijicasionr for GOE-owncd industries and lobby treasury for 
annual allmarions for more trcanntnr fociliriw. 

has 
Allows focus of valuable GOE rtsourcts on most egregious factories in the short 
term, allowing slower progress for insignificant noncompliers. 

Stages installation of controls to meet available finances. 

Cons 
Requires that sufficient knowlcdgc be available to decide which industries in which 
geographic urns need attention. 

b)  &quirt ruw foctonw to nucr all standardr, bw allow misting WE-owned 
factoriw to dirchargc until they arc no longer compctitiu, or set secondary standards for 
existing WE-owned focron'w thar are not now in compliance. 

IV- I 1 



hfJ6 

I ' h w  in better polll~tion control over the long term. 

Focuw attcnpion at thc dcsign stage wkcrc: pollution control is cheapest and most 
effective. 

Allows those with the highest costs for load reduction ta minimize cxpcnditurc. 

Cons 
Could perpetuiitc a situation in which existing fatoria are causing substantial 
8amwc. 

Sends wrong message by penalizing those firms that have already spent money to 
comply. 

C )  En/orre standamk only for those facrones nsponrible for a problem (e.g., metals 
from electroplatenr, where metal wensroy stondo* are nor being met); ignore those not 
discharging nur& in the same area. 

Pro 
Constitutes the most selective and probably the most cost effective approach. 

Cons 
May give factories in 'clean' areas a competitive advantage over those in 'dirtyw 
m. 

Allows continuad water quality degradation in some areas because factories would 
not be f o r d  to control discharges where there was not a significant problem, even 
if they were e x d i n g  standards. 

Discussion: The major problem is to decide, in a multi-agency setting, where to 
spend valuable nsources in cleaning up pollution. At present, funds are insufficient to fix all 
problems, so it is mxswy to focus on 2 few crieicaJ artas. Areas that have the most 
potential to improve envlnwrmcntal quality at the least cost should be chosen, at least 
initially. Opt~on c is preferred. 

C. ALTAWATIVES RELATED TO WATER QUALITY MONITORING 

Egypt's water quality numitoring programs have been designed and carried out for 
various ~usorrs over h e  yeus. The following altenutivu relate to how the overill1 
monitoring program might be structured. 

M l u n  9: Monitoring programs a n  not providing enough appmpriae infomarion for 
w e r  guaIity management. 



fiphmtion: Monik~~ing progrxms are: morc directed to collmting data than b 
answering questions abu t  the statc of wiltcr quality and how to improve it. Abundant data 
are available on pramctcrs that arc nut yroblcrns, ar~d very little on those. that arc prd~lcm!;. 
There is no intcrlabntory ~ilib~~tltic~n, arid quality assurance procedurcs are 1imitr:d. 

Alterriut ives 

a )  Divide rnorriroring acriviries iruo severul areas (unulyzing trtwdr, locuring '/lor 
spurs, ' locuring  source.^, evuluuring compliuixe, evuluurir~g problems), iderrrfy sc@ in one 
minisrry to be responsible for euch, artd give them resources to do tile job. 

Pros 
Maintains focus on d goal of monitoring, rather than simply on data callcction. 

Places report monitoring in the ycrspcctivc of water quality managcrncnt. 

* Might overcome some inter-ministry rivalries. 

Clarifies directions for other monitoring programs and pollution control activities 
through analyses of water quality data. 

Coos 
Continues to discourage data sharing, drpending on how it is organizied. 

Probably requim transfer of staff from one ministry to maather unless one ministry 
is allowed to ra.pidly expand to meet the additional load. 

Requires management (to deknnine expenditures on trend analysis, compliance 
monitorhg, etc.). 

b)  Rationalize kanonon of currcnr monitoring ocrivities now done in d~fewru 
ministries and &wlop cckodinaring mechanism to k l p  direct individual ministry e$om. 

Prod 
Makes best use of existing programs and expertise. 

h v i d e s  direction and sets explicit gods for all monitoring programs. 

Encourages data sharing. 

Provides a forum for developing a mechanism tor inter- and in.tralaboratory quality 
control. 

Cons 
Relies on existing programs and staff that haw: ingrained approaches. 



1Cupircs suflicicnt ovcrvicw to hclp ;~llcrwtc rc-wurccs among tlifferent areas (t~ut 
no singlc ~rnir~istry or agcncy h;~!; this overview). 

c) fl(~w qclm'clre conrulrorru dc.ri/;n derc~dled monitoring pmE:rmi to IM curried our 
by rote. 

1'1'06 
P'ron4dc.s data for decision making. 

Y ie1,ds tmhnidly defensible program. 

Cons 
e Bases program on ~ninimal understanding of the River Nile, canals, and drains. 

0 Canot change when information n d s  to be changed. 

Dou not rcflcct the rml need for data but an ideal id concept of what data should 
be developed for management. 

Discussion: The monitoring issue is complicated by the fact that water quality 
managemen; is dispersed among several generally uncooperative ministries. This must 
change. While the easiest solution would be for one ministry to assume all the monitoring 
functions as in alternative a, this would waste resources. 

D. ALTERNATIVES RELATED TO INSTITUTIONAL ASPECTS 

The situation in Egypt in which a number of ministries have roles in water quality 
management is not unusual. Two alternatives deal with substantial gaps in the requirements 
for a successful program: overall management and expertise. 

Problem 10: No single agency or minisfry i s  charged with rnanaging the w e r  quality 
management program. 

Explmnation: As described in Scction 111, a single body needs to have responsibility 
for implementing a water quality management program. The primary roles are to prioritize 
problems, help decide among alttmativc solutions, coordinate and direct remedial efforts, 
ensun ministries uc doing as they plumed, and recommend changes where n d e d  to make 
the management p r o w  more effective. 

a )  Cmae an orgonitorion to haw owrall administrariw rwponsibility for 
implementing the Act, and giw ir crecutiw powrs owr thc o t k r  major pamw i n w l . d  
(NOPWASD, GOFI, MPWWR, MH, MI). 



Pros 
Allows efficient allocation of rewurccs across ministfie.. so that tile program of 
water quality management has  consistent goals and direction. 

Assirrcs that a single agency has responsibility tn miew the water quality 
management program to determine its overall impact and mmmend needed 
changes. 

Provides an identified group to negotiate proposed changes in budgets, law, or 
regul;ltims wiih various miniskrs to improve GOE's ability to control pollution. 

Cons 
Creates an organization that directs some activities of various ministries outside the 
normal chain of command-a situation that might not work in Egypt. 

Do= not necessarily rely on expertise In various ministries already involved with 
water quaii!j. management. 

Couid be difficult to attract pecjple with sufficient training and expertise to make 
the organization effective. 

Creates an additional organization in a situation where there are already too many 
organizations with different gods 

b) G i u  an existing ministry ourall adminkrratitrc responsibility to implemeru the law 
and uecwiw p w r s  over the orher major paniw involved. 

Pros 
Allows efficient allocation of resources across ministries to give the program of 
water quality management consistent goals and direction. 

Assures that an agency has the responsibility to review the impact of the water 
quality management program and recommend naded changes. 

Identifies a group to negotialt proposed changes in budgets, laws, or regulations 
with various ministers to improve GOE's ability to control pollution. 

Corn 
Might dilute the focus of the o v d l  water quality management efforts with other 
g d s  of the SClcctbd ministry. 

Does not necessarily rely on expertise in the ministries already involved with water 
quality management. 

Could be difficult to attract people of sufficient training and expertise to make the 
oreanization effective. 



c) Giw cm ai.rring agerrcy, nor rrow i n w l d  in W e r  quality nmnagertleru, overall 
a~hinistroriw w.rp~nrrl'~iliry oo implernerrt the luw and pluming power over rk ortrer nlojor 
punties irj wlwd. 

Roa; 
Q Allows efficient allocation of resources across ministries to give the program of 

water quality management consistent goals and dinxtion. 

a Assures that an agency has the responsibility to review the impact of water quility 
management program and recommend needed changes. 

Identifies group to negotiate proposed changes in budgets, laws, or regulations with 
various ministers to improve GOE's ability to control pollution. 

Interferes the least with the affairs of each ministry, but still provides overall 
leadership. 

Cons 
Adds another institution to an already confused group of institutions with roles in 
water quality management. 

Requires the nominated agency to expand into areas in which it has little expertise. 

Does not nacesvrily rely on expertise in the ministries already involved with water 
quality management. 

a Could be difficult to attract people with sufficient training and expertise to make 
the organization effective. 

Discussion: One group should have overall responsibility for implementing water 
quality management (see also, for example, the following problem). But no group currently 
has a mix of civil and sanitary engineers, public health spaal~sts, chemists, aquatic 
biologisrs/ecologists, mammalian toxicologists, and hwyen to provide the integrated services 
necessary for an efitctive progm. Of the options presented above, an independent agency 
is pdmbly more appropriate than an existing ministry, but to create an agency expressly for 
idis purpose appem counterpmductlve. 

MPWWR has some of the q u i d  upuuse, most of which is high quality. It is 
probably in the bul position to take the administrative lead if a ministry were selected. To 
implement r full wakr quality management program, however, requires the redeployment (or 
acquisition) of r sizable staff with ex peruse nor cumtly  available in the ministry, which 
weakens the ;ugument for selecting MPWWR. Cornpad to the Ministry of Health and the 
Ministry of Interior, MPWWR is tho logical choice for a water quality management group 
because of its higher level of expertise in the water field. GOFI and NOPWASD would not 
be appropriate because their major focus is on unrelated activities (GOFI) or on the 
construction of water or sewage trcatmenl plants (NOPWASD). 



Of independelit agencies, EEAA a p p r s  to have g o v ~ m m t a l  support for this role, 
but it is not clear whether it can obtain the appropriate mix of expertise to carry out the role 
effectively, and whether other ministries would let EEAA have a ldership role in water 
quality management. Neverthclws, because of the momentum already established in defining 
EEhA's role to include o v e d  coordination, the best solution apparently is to help E E M  
develop into the management body it needs to be. 

Problem 11: nwre is a general lack of expertise in Egypt for implementing the warer 
quality managcmnt program. 

Explanation: Water quality management q u i r e s  a number of disciplines for 
effective implementation. For industrial waste, process engineers and waste treatment 
engineers arc requirexi; for sanitary waste, waste treatment engineers, public health 
specialists, and water ~ u r c c  engineers; for the evaluation of effects, biologists, ecologists, 
toxicologists, chemists, and hydrologists; for agricultural drainage, soil scientists, 
agronomists, and water use specialists; for monitoring, chemists, toxicologists, statisticians, 
u ~ d  data management specialists; and for legal and enforcement issues, lawyers, regulatory 
analysts and policy analysts. Few of these specialists are currently invoIve8 with the water 
quality management program in Egypt. 

a )  Rely on uporriare cpr, anise for major i&iahahWS and for areas where Egyptian 
agencies need major &wlopmnr. 

Pras 
Is immediately available. 

Provides for expertise on an as-needed basis from donors. 

Cons 
Docs not develop Egyptian urpcrtisc when it is badly needed. 

Does not make good usc of expertise in Egypt outside of the ministries. 

b) Dcwlop tmining pmgnunr /or all lewk of st@ ow'or to senior) on topics relarcd 
to w c r  quality mamgcmcnr (toxicity rcsring, ckmicd annty,ris, impact anutysis, ngulation 
enjorcemetu, etc.) and prtje'ccr management. 

Raa 
@ Uses w l u f w u  expertise is d d y  available in Egypt 

Allows the more rapid development of effective Egyptian control over the water 
quality management program. 

r-A 

Develops better local managers. 



Cons 
Takm several years to devclop sufficient expertise to manage program effectively 
(it took over 10 y c m  in the U.S.). 

Requires expatriate staff to do training. 

c)  Aggressiwly h in  mid- to senior-level Egyptians with expertise in managemew; 
water quality; industrial pollwion coiurol; chemistry. biology. ecology. curd ~axicology; and 
dara ma~lcgemcnt and analysis. 

Pros 
Makes best use of expertise in Egypt. 

Expands base of experts routinely available to deploy on water pollution control 
problems. 

Cons 
Expands bureaucracy past poiv~t where money is available to support it, unless 
existing staff art redeployed to other artas. 

Relies on available expertise which may have the wrong orientation for an effective 
management program. 

Could bc difficult to justify additional staff. 

d )  Assess available stasin rninistric~ that are directly involved in pollution conrrol, 
nview the mix of ditciplinw aw'labk, and derenninc dun rhcy can be &played most 
efecti wty . 

Pnrs 
Minimks need for additional staff. 

Costs least of all optrons. 

Cons 
Requires staff with expertise who may n a  wish to transfer to the ministry that 
needs them most. 

muins staff that pmbably i s  not available in the numben required. 

Dbcusdon: Water quality management i s  an intudisciphary problem, but ministries 
in QYP( do not cumnrly encourage interdisciplinary work. To break down these ba,ders, 
for the longer term, it would be better to obtain as many Egyptian experts as possible and 
locate them together so they can work on problems on a daily basis. To accomplish this, 
options b, c, and d ue most appropriate; option a should be used only in urgent or critical 
situations. 



E. ALTERNATIVE RELATED 11'0 LEGEYATIVE ASPECTS. OF WATER 
QUALlTY MANAGEMENT 

Several aspects of Egypt's water quality management legislation appar to be counter 
to the goals of the program. These arc outlined below. 

Problem 12: Decree 8/1983 staes tluu no indus~rial facility can discharge to waterways 
witlwut rreament. 

Explanation: This decree p1~t.s a heavy emphasis on treatment for industrial wastes, 
but very little on treatment for sanitary wastes. The requirement that industrial facilities 
provide treatment is not an effective management strategy because treatment may not be 
necessary to meet standards for some industries, and it may be just as effective to incorporate 
raw material changes, process modifications, and waste recovery into a production process to 
achieve discharge standards as it is to install treatment. 

Alternatives 

a) Remow languuge thar requires or implies thar industrial facilities must install 
w t e  treannenr. 

Rm 
Allows industry moie flexible approach in achieving discharge standards. 

May allow Egyptian industries to remain more competitive on international 
markets. 

Is correct way to change government policy. 

Cons 
Requires greater effort on part of government to determine compliance with 
discharge standards. 

Requires modification of executive decree. 

May be seen as relaxation of an environmental standard, an action that might not 
be m t c d  with the current inlcrnational focus on the environment. 

b) Do nor enfiorre a t t i ck  nguiring treatment and ignon implications thaz treatment 
is regw'nd for all indurtrial jbciliriw. 

Pro6 
Accomplishes major intent of the law (to control discharges of pollutants) without 
posing UM- burdens on industry. 



0 Clearly states that government policy is for waste treatment when it is raquid to 
meet discturge staibrds. 

cons 
Leaves the implementing agency open to criticism that it is not enforcing the law. 

May allow inference that the government no longer thinks that waste treatment for - 
industry is important. 

Discussion: In design of decree, some confusion apparently arose about the need for 
treatment for sanitary wastes and for industrial wastes. Sanitary wastes should always be 
treated if at all possible to control pathogcis. If industrial wastes meet discharge st;?nli;uds 
without treatment, then treatment should not be required. In implementing such an approach, 
formal amendment of the decree is recommended. 

Problem 13: To allow only three nwruhs to locate, putchase, curd install pollution c o m l  
equiprneru beforc penalties apply is unrealisric. 

Exphmtioo: Identifying appropriate treatment technologies, finding suppliers, and 
installing and testing the equipment is timeconsuming and exacting. It is unrealistic for even 
simple facilities to have treatment installed in three months. 

a) Do not enfom the three-month compliance period in the law, but negotiate 
compliance schedulw with individual industries cns appropriate. 

Prod 
Overcomes one major criticism on the 'unrtasonablenessw of the law. 

Allows regulators to make decisions about appropriate timeframes knowing the 
condition of the plant, its plans to install equipment, its financial resources, and its 
probable effect on the environment. 

Discharge standards would more likely be met if both regulators and dischargers 
agreed that three months is an unreasonable time limit. 

Corn 
Could be considered illegal since it appears contrary to the law's intent. 

Could raise claims in the regulated commurity that preferential treatmeat is given 
to certain facilities. 

%ems preferable from a legal standpoint to modify the law. 



b) Add this clause to the law: 'wittrin 90 (lqys or a period of time opprowd by tl~e 
Ministy of IrPigarior ' .  * 

Pros 
e Overcomes one major criticism on the 'unreasonablenessu of the law. 

Allows regulators to decide on appropriate timeframes knowing the condition of 
the plant, its plans to install quipment, its financial resources, and the probable 
effcct on the environment. 

Seems more likely u be effectively implemented than the cumnt law. 

Cons 
Must be passed by the legislature. 

Could be viewed as a relaxation of standards by the legislature or the public, 
providing a disincentive for passage in the c u m t  inkrnational climate. 

Could generate claims in the regulated community that certain facilities receive 
prcfem tial treatment. 

c )  Modj'j the law to runow time limits for compliance. 

Fro6 
Overcomes one major criticism on the "unreasonablenessu of the law. 

Allows regulators t . ~  decide on appropriate timeframes knowing the condition of 
the plant, plans to install equipment, its financial resources, and the probable effect 
it is having on the environment. 

Cons 
Implies that time limits are not important, removing incentives for facilities to take 
action. (The same can be said of the 90$ay compliance period). 

9 Could be viewed as a relaxatiop of standards by the legislature or the public, 
providing a disinmtive for passage in the current international climate. 

Diccussion: This is essentially a political argument. If it is possible to get the 
legislature to pass the suggested modification, then it should be done. If getting legislative 
modification is simply an impediment to getting the job done, then simply fail to enforce the 
law's cunmt limits. Removing all limits makes the law unenforceable since there has to be 
a specified time by which treatment is done. 

Problem 14: 7 k  nquinmerut for secondary treatment for s m g e  trearmeru plants are our 
rmrictiw. 



Ex plnnntion: The standards for sani t~ry waste discllarga (sanitary drainage) rcquirc 
sccondary treatment for all treatment facilities. This unnecessarily incxmux the cost of 
treatment in locations where BOD and havy mctals control are not a major consideratian 
and crcatcs a strong disincentive to provide any trcatmcnt la situations when: primary 
treatment is better than no treatment. 

a)  ~ f o m  the absolute staruklrdr to treorment plan$ prfonnartce stadaruls and set 
a standard for primary treatment plant performance. (nre secorrdory p l a ~  performance is 
already in place, bur nee& to be renamed). 

Pro6 
Encouqes the constnrction of treatment plants. 

Stretches limited dollars to achieve the greatest possible reduction in watzr-borne 
pathogens and parasites. 

Allows the monitoring of performance of treatment plants to ensure they are 
operating properly, which is more important than the absolute level of BOD and 
TSS in the effluent. 

Corn 
Rquises modifications that could be perceived as making standards less stringent, 
whereas in fact it better ~rotects Egyptians from water-borne disease. 

Requires development of new standards. 

6) Remow srandardr for sanitary scwge treat me^ plants entinly. 

Pros 
Might encourage construction of primary irtatment plants. 

Removes any possibility that primary treatment plants an violating the law. 

Corn 
Is, in fact, a &ation of standards because no mechanism ahen ensures that all 
hnds of ~ t m c n t  plants are o p t i n 8  u &signed. 

Implies that sanitary sewage treatment dots not have high enough priority to 
warrant the expense. 

DLmrssion: Then d l y  is  only one option hen. The eltisting standards cannot stay 
as they arc, and removing them entirely is too extreme because it implies that phtary waste 
treatment is not nacwuary. The compromise, adding a standard for primary-treated effluents, 

/* ' I ,  



is the right cambirution of encou~lging trwtmcnt while providing some control by 
identifying plmh that arc not opnting properly. 

Problem 15: There is general confiiorr d)our thc purpose unrl ure ofthe rwrenvny 
stapldupvis in Decwe 8/1983. 

Explamtion: Analyses of Law 48 ,and the implementing regulationu siiy that 
dischargers should not be held mponsiblc for the waterway standards not being mct. While 
this is true when a discharger is meeting discharge standards and the waterway standards are 
not being met, it is not true that the waterway standards have no utility. They exist to 
indicate to the regulating agency that discharges an: exceeding star~dards. 

Alternatives 

a)  Develop a docwneru (or series of hulnenrs) that explains how to iruerpret the 
various aspects ofthe low and erecutivc decrees, including HFaterwy st&& and their 
meaning. 

h m  
Provides a simple way to remove confusion. 

,Assists in obtaining compliance with other parts of the law if document is provided 
lo responsible individuals in the ministries and major industries. 

Cot6 
Requires government support to interpret the law so that it can be consistently 
irnplemcnted. 

Does not have the force of law and could k unenforceable in courts for unforeseen 
masons. 

b) RtWe he &cree ro sptcrfi more clearly how wyllenuuly standurds (and other 
standads and reguirenurus) should k wed in th t  regulatory program. 

m.6 
Con:wli&tcs the opinions and requirements of the law and decree in one definitive 
SOUrC~. 

hsu~m the articles are enforceable, provided the articles and explanations are 
cvcfully written. 

Removes confusion above several relatively simple points. 

Corn 
Requires a rtcvlluation of the law and decree to clarify all plovisions. 



May not be n@ccssary bccaux this conclusion is bawl on an English translation of 
the law and dccrcc. In Arabic, the meaning may be clear. 

o Requires modification of the dccrce. 

Discusion: As with the waterway standvds discussion to follow, the k t  solution 
appears to be the one whewhy clarifying detail is provided in the decree. Examples of' the 
detail r cqu id  arc given in the article-by-article evaluation of thc law and decrce in Annex 
C. 

Problcm 16: 'Ihc w e w a y  standardr for drains irr Upper Egypt and t ? ~  northern lakes iri 
Lower Egypt are inapproprime. 

ExpLmtion: Drains in Upper Egypt discharge dircctly to the River Nile and should 
be subject to the same discharge standards as  if effluents were discharging to the Nile. 'I'he 
standards art now less stringent than those, for discharges to the Nile. Similarly, the 
standards arc more lax for discharges to the northern lakes. This is totally inappropriate 
given the fact that fish farming and fishing is a major use of the northern lakes, and exposure 
to pathogens, heavy metals, and pesticides might render the fish unsafe to eat. 

a )  Set ddcharge standards for difeiem' w e w a y s  that are based on the w e r  quality 
necessary to gmtcct the most rcstricriu urw ofthose warcrwuys. 

Pnrs 
Defines areas when the intent is to allow the most restrictive uses (fish culture and 
fishing) and where no use is acceptable (open sewers). 

Allows discharge standards @a be tailored to required waterway quality rather than 
uniformly requiring sometimes unattainable standards. 

Allows fish standards to be sct in dl waterways whcn fish arc caught for human 
m-surrsption, including the Nile River and branches. 

Corn 
Requires more sets of standards to be defined. 

Requires more government expertise IO implemurt, which may be unavailable. 

Costs more to implement for the government r:.gulation agency. 

Costs more to implement for industry because standards in some places would be 
relaxed while those in lothen would be incrtaucd, probably a net increase. 



b)  Give rlre drairu in Upper Ehypr clrul rlre rortI~ern lcrkes tlre same wfenvuy 
srurulanls urul cliscIwrge srarulurtls us tlre Nivcr Nile uul carurls. 

ha 
0 Uses a more consisknt approach thim the cumnt approach. 

Relies on existing standards so new ones would not be requid.  

Costs relatively less for the regulating agency and industry to implcmcnt th,m the 
previous altcmative. 

Cons 
Does not go far enough to allow different uses for different water bodies. Leaves 
only two: drinking water and fishing watcr, when at least one other category 
(open sewer) is probably n d d .  

Does not allow more stringent standards for the few drains in Lower Egypt that 
discharge to the Rosetta Branch. 

Discussion: The water quality management program has had a general lack of 
direction. If affected parties could agree that wakr uses are nuinerous and require different 
standards to implement, a dramatic move toward a rational approach to water quality 
management in Egypt would occur. The only way to accomplish this is to open the 
discussion on all standards, not just existing ones, so political decisions can be made on 
which waterways are useful for what. The northern lakes, for example, can be treated as 
fish production arms or as sanitary and industrial sewage treatment facilities, but not both. 
In our opinion, the former is more acceptable than the latter, but we accept that Egyptians 
must decide. We think that standards need to be revisited and redesigned (see next item); 
therefore, we mcounge erecting several sets of standards, depending on the most restrictive 
water use proposed for a waterway. 

Problem 17: W a ~ r  quality standli;dr for w c n w y s  and dischargw are based soleiy on the 
need to use rk wencroys /or d r i h n g  w t r .  

Explanation: Egypt's drinking water standards strongly resemble both waterway 
standards and discharge standards. We infer that this means that the standards are based on 
the need to protect the quality of drinking water. While this is appropriate in some cases, 
standards to protect for fish production am usually stricter for several parameters (heavy 
metals, pesticides) than standards to protect drinking wafer. This it; because heavy metals 
2nd pesticides ammulate in fish, rendering them unsafe for human consumption when they 
an rmnd in water that is a s o m  of drinking water. The only restrictive requirement in 
the current standards is a mop, stringent requirement for fecal colifonns in the lakes that 
raise fish. This is not accq*&ic. 



a) Adopr sranclordr fi~r wcuerwuy.s from orlrer cour~ries tlut p~wrccr ugui~trt 
accurraotlorinn of heavy rrur(~Lr .rd pesricides m dun8en)us levels injkh. 

Fros 
Is chcaper, quicker, and easier than developing standards in Egypt. 

Represents the best level of scientific advice available at the time of 
irnplemcntation. 

Pmtccts waterways for fish production if the standards are met. 

Cons 
Relies on standards for fish that are probably not native to Egypt and an: not basal 
on Egyptian conditions. 

Standards would be considerably stricter than existing standards for the protection 
of fish, and thus, more expensive for industry to meet. 

b) Do nothing about thc w e n v a y  s t ~ r d r  forfisIa production. 

Pros 
Docs not change the status quo. 

Minimizes direct costs. 

Corn 
Leaves a potential need for drastic action in a few years to revive a fishery that has 
been destroyed by pollution unless the discharges of metals and pesticides a~e 
seriously curtailed. 

It is better to recognize that the standards should be more stringent than can be met 
now than to assume that if the standards uc met, everything will be fine. 

Discussion: The recornm~ded approach to this problem is to adapt. stmdards from 
some oohu country and evaluate them as applied to local species and conditions over the next 
few years. Evaluating the standards with Id species and conditions will meal that somc 
standards can be relaxed and some made more stringent, but all standards will be more 
stringent than those now in place. Without adopting mom stringent standards, serious 
pollution threatens a watcxway, but the impression is given that no harm can occur because 
all waterway and discharge standards arc being met. 

h b k m  18: lkn are no srcvlciordr for herbicides, pesticides, or toxic orgonic compowds. 



I i n p l p ~ ~ l t i ~ ~ ~ :  Au:c'P~~II)Ic ~ i ~ t ~ r  (111i11ity  hi^^ I w n  clefinal for mmny of t l ~  more 
st;~ntl;trd pollrlf;rnts, t)ut rlo prorn~~l~:;~tcrl guidclincs r~pply for iu:cept.;~hlc levels of herhiciclcs, 
pcsticitleq, or toxic orj:;~nics. 'Illis rrlcrlrls !hilt i f  tllcw wmpuntls are rncasurcrl in 
waterways, there is no way to dctcrrnine wllcthcr tllcrc shoultl tw: conccrn ant1 wl~ctl~cr 
irnrnuliatc .~crion is rcquinxl Lo proltxt hurn;ln I~mltl~. 

a) Develop (or uilopr from otlrcr sourccr) stcmriardrJi)r chen~iculs kiwwn to IN roxic, 
cmtl  cspeciuliy those known to persist ovcr rirne. 

1Prw 
bcouragcs controlling agency to focus on most dangcror~s chemicals that arc 
commonlj dischilrgcd. 

Can be done with relatively little cffort if standards arc bonowwl from othcr 
accepted w u r m  (U.S. EPA, WHO, etc.). 

Cons 
Makes mmpliarce evaluation more difficult because the number of pollutants 
requiring analysis would increase, and the analytical techniques reqtiircd are more 
complex. 

No matter how many pollutants were added, i t  would not be a complete list since it 
could always k argued that othcr pollutants are just as harmful as those regulated. 

Costs too much b enforce additional standards without a much stronger GOE 
comrmtment to pollution conuol. 

b) 13cwlop odditio~al standards for toxicity, and regulate based on toxicity (not on 
conccnrmn'onr of individual polluranu). 

mK 
Saves on monitoring costs because toxic organics, avoiding a wide range of metals 
analysts. 

Avoids developing or adopting pollutant-by -pollutan t standards which do not now 
exist in Egypt. 

Protects the environment reasanably well. 

Cons 
Does not consider bioaccumulation (but then neither do existing standards). 

Requires expemse to conduct and interpret toxicity tests that is not widely available 
in Egypt. 



0 Makcs control more cliffic~~ll. Imrn.w bxic comp~nents of harrnftd dixliargev 
usually Inrrst Iw: itlcr~tificd I ~ f o r c  i~~)prO~~rii~tc control rnusures a n  IE iuloplul: 

I :  Egypt must u~ntinue to tx aware of thc thmtu of toxic discharges and 
eventually t ~ k c  action to prevent them. ZJsing toxicity tcsts to dctcrmine whether an eftlucnt 
or rccciving water is toxic would be far simplcr than dcvcloping water quality stand;lrds for 
myriad chemical compounds, especially with an evcr-itlcrcasing list of potcrltially toxic 

;I Ian tcsts orgarlic compounds. Sevcml fbrrns of toxicity tests arc available including mamm I '  
th2.t allow extrapolation of data on toxic dosc.~ to expcrinlenhl organisms, to toxic do,ws to 
man, but simpler tcsts using quatic l,:rganirirr~s are juot ;u valuable and somcwhat more 
sensitive. 

Although native Egyptian organisms have not been used (to our knowledge) to 
determine overall effluent toxicity, existing short-tcrm (two-day) tests used in thc United 
States are sufficiently stringent and rcpeatablc to serve as suitablc substitutes. 

Toxicity tests could be trsod as a scmcning mechanism, as well. By testing 
periodically for toxicity (every six months), other chemical analyses wuld be done only 
when a discharge has failed a toxicity test. Although this is somewhat limiting in that 
routine data on chemical parameters might never be taken, so little data are available now 
that this loss is minor. 

Problem 19: Siandantr pnunulgared ro protect against parlwgens and parasites a n  too lax. 

Expinnation: The standards for palhogens and parasites arc based on the presence of 
indicator organisms: fecal coliforrns. They are common in the feces of mammals; their 
presence in water means that the water has bacn contarninatrd with human or animal waste. 
With their presence, the d i ~ a u s i n g  organisms also found in the feces of humans are 
probably Jss present. The levels allowed for f d  coliforms are too high to adequately 
protect against disease. The level was bascd on an -table level of pathogens for sources 
of drinking waw that were to be mud. 

a)  Adopt srandardr /or paraire lye stages in w e r .  

Ros 
Could help reduce rates of pamutic infections if actions were taken for municipal 
Wlrnent phu to meet sfanduds. 

Cotn 
Nmds models from other countries or WHO to adapt biological standards but few 
exis t .  

Rcquirw laboratory capacity to analyze effluents and compare results with 
standards bqt little is available. 



1)) I ~ w r  jkcul collJi,nn ,sru~uI11rdsjro~n urr MPN o f 5 , W p e r  JCK) mb to 5 for 
irulusrriul w r e  wul SO f i r  murricipul wusrc. LS'c~fecul Srrept(w:(u:cur $tomulad (#5/100 ntl. 

Pro6 
Would hdp to rsducc the numbcr of water-borne parasites and pathogens that can 
infect h u m s  if municipal treatment plants strove to achicve the stmclards. 

Comes cloxr to standards u d  in other parts of tlle world (when: d iww and 
pariites have bcen substantially controlled). 

Corn 
M a s  an incraw in the monitoring requirement for fecal bacteria. 

Does not directly address the pathogenicity of sewage. 

Discussion: Discharge standards for parasites would probably not be cffcctivcly 
in~plementd, at least in the shalt term, because few staff arc trained to do the testing, and 
those now involved in analytical testing commonly lack the hnd of expertise required 
(biology, microbiology). A number of laboratories do routine tes,ing for fecal coliforms 
(and i t  could be set up with relatively little difficulty for fecal streptococci), thus adopting a 
s~icter standard for f d  coliforms and streptococci which would probably enhance 
protection of waterways from discharges of parasite eggs or other infective life stag=. 

Problem 20: Fim specfled in Dectce 8/1%.'- a n  too low to prow& an economic inceruiw 
to ccwrol the dkchargc of pollwanxs and rk period to which the fine applies is not 
speciJied. 

Explanation: It is very important in any legislation to be clear about penalties. Only 
when penaities ur commonly understood can the people affected by the law objectively 
dec~de whether they wish to comply. At the same time, if the penalties are too low, the 
people affectEd by the law will choose to pay them rather than to comply with the law. 
Since compliance is the a m  of the law, d t i m  that arc too low render it ineffective. 

.: 1 Imne;~a~ ttu penal tic^ associated with violatioris to a mom burdcnronu level. 

.. 7 - 
. kchit JCS g d  sf increasing the fines payable by non-complyiig industries. 

hignu provide a suitable economic incentive for some or many hdustries to control 
discha? gcs. 

com 
May w i  Little difference to nonamplying private companies that find payment 
of a small fine is still less expensive than installing treatment. 



0 Require3 an amcndmcrit to ?AW 48 which .wt.q a cap 011 fines. 

Runs the risk Ulat public factories might neither pay the fines nor control 
d~scharges, no mttcr what the fines am. 

b) Define a violation av each day of di.vc}urge tha! exccedr licenssd pollurtrm 
concenrration limits. assuming t lw V a  single observation does  or show compliance, tlren 
tlu discharge has not &en in conlpliance since the vim? oj'tiu prcviow sm1ph?. 

Pros 
Provides a metllod to dramatidly increase the fines payable by non-complying 
industries. 

a Could be interpreted as complying with Law 48, and thus not nquiring 
modification of the law. 

Would provide a suitable economic incentive for many industries to control 
discharges (fines could exceed LE 700,000 per year with the current fine ratc). 

Cons 
May not reflect a real situation in that a facility not complying on the day of 
sampling may not have complied over most of the time leading up to the sampling 
day. The scheme could thus be inequitable. 

Runs risk that noncomplying public facilities might neither pay the fines nor 
control discharges. 

c) Set fines by the nloriw :rtagnirude of violmion, p h p s  at a m  nmowu for each 
10 prceru of a standardr violorion, or double fine for eiach 10 pe~ent  of standor& 
ViolaIionS. 

Pnr 
Provides method to dramatically incrrasc fines payable by noncomplying 
industries. 

Provides suitable acofiomic incentive for m y  iFr5ustries to control discharges 
when the fines reached a cemn level. 

L 

ParliLa industria that flagrantly violate their licensm. 

c m  
Could lad to disagncmcnts betweur industry and the water quality management 
agency o v a  quality of h e  analytical results. 

- 
Requiru amendment to Law 48 because current version ph a cap on allowable 
fines. 



@ Runs risk that non-complying public facilities might neither pay the fines nor 
contml discharge.. . 

d) Instirwe a prr,gram to increu.re penulty rutex with cor~recwive violatioar of rjw 
discharge stantlaruls. Perraltics could dod~le ,  triple, or increase terr-jblrl with each rww, 
conrecwlw violation. 

Pro6 
Constitutes method to dramatically increase the fines payable b;l non-complying 
industries. 

Could be inkrpretcd as consistent with 'law 48 and not w i r i n g  an amendment to 
the law. 

c Provides a suitable economic incentive for all industries to control discharges when 
the fines reach a certain level. 

Peniizrs industries that consistently violate their licenses more than those that 
violate anly intermittently. 

Cons 
Runs risk thai noncomplying public facilities might neither pay the fines nor 
control discharges. 

Discussion: Setting fines according to the level of damage caused by exceeding 
license concentration limits has an intellectual appeal not shared by other schemes. 
Unfortunately, it has been very difficult to implement, and simpler schemes seem more 
appropriate for Egypt. Of the remaiiling schemes, alternative d (penalizing industries that 
consistently violate) seems the most quitable and the most likely to have the desired effect. 
Inmasing the fine from LE 2,000 (as high as LE 50,000, for emnpb) might be extremely 
difficult for some industries and easy for others. Large industries, particularly those that 
could cause the most environmental damage, could benefit most from a flat rate fine no 
matter what the lea:el. Continuously doubling the fine will eventually provide sufficient 
inducement for installing treatment. The doubling also demonstrates that the agency 
implementing Law 48 is serious about controlling discharges. 



SECTION v 
RECOMMFJVDATIONS 

The following mmmmdations arc based on an evaluation of the alternatives 
presented in Section IV. Recommendations are in the form --:fan action plan outlining what 
needs to be accomplished over the short term and the long tern. Actions are q u i d  in 
four major categories: 

Specific pollutant problems 
Developing management programs 
Monitohg programs 
Revisions to laws and dccm 

A. ACTXONS REQUIRED FOR SPECIFIC PQLLUTANT PROBLEMS 

The four major pollutant areas identified in Section PV are pathogens and parasites, 
pesticides, heavy metals, and salinity. Approaches to dealing with these problems vary 
somewhat, but each approach uses available tools in the most effective way possible. 

A l .  Pstbogens and FProsites 

The action plan for pathogens and pwasitts is fourfold. Part A identifies acceptable 
practices for disposing of human wastes (feces and urine,) in rural Egypt. Part B is a 
program to educate school teachen and the general public. Part C covers a monitoring 
progm to identify areas where priority attention is ncu!ed. Part D deals with evaluating 
and upgrading existing sewage treatment plants. 

Part A: Identifying Acceptabk Disposal Plrodka for Humm Wastes 

1) Identify range ~f cumrt practices for disposing of human wastes (such a9 latrines, 
cess pits, open sewen, drainage to sbuts, c l o d  sewers). 

2) Evaluate whether each pnctice hiu significant potential for people to come in 
contact with untreated wastes or to amtunriaate water with untreated wastes. 

3) Develop safe dtunrtive disposal methods for practices that arc likely to infect 
people. 

4) Set up trials of alternative dispmd methods to determine their acceptability in rural 
areas. 

5) Modify methods as needed to develop acceptance in rural areas. 



Part R: Developing and Lnplernenting ~ u c n t i o n  P r o g m  

1) Identify, from the implementation trials above, what methods appcar acceptable to 
rural people. 

2) Identify, as specifidly as possible, the reasons rural people wovld alter their 
behavior and use alternative disposal methods. 

3) Develop arguments to present in schools and on television to convince r u n l  people 
to substitute safer methods for their unacceptable wastc-disposal methods. 

4) Develop school materials, including educational coloring boob with environnental 
themes, and television spots that demonstrate better disposal methods. 

5) Run frequent television spots (at least five per day) to influence behavior in ,rural 
Egypt- 

6) Develop a course to train teachers on how to educate children to change their 
disposal habits and persuade their parents to do likewise. 

7) Conduct several workshops for teachers in various parts of Egypt and encourage 
them to incorporate sanitation in their teaching programs. 

8) Develop refresher counts for trachers to take every couple of years. 

Pad C: IdentUyLig A m  that Need Priority Attention 

1) Sample the mouths of dl dnins, including those discharging to drains, at least five 
times over six months for fecal colifonns. 

2) Take the geometric mean of the data for each drain. 

3) Determine those dnins that have !he highest fecal coliform counts (top 20 percent). 

4) Ln-t the drains by walk-through (or boar-through) for obvioi~s sources of fecal 
colifonns (sewus without treatment, malfunctioning treatment plants). 

5) If obvious untreated discharges ur found. determine what is appropriate: new 
disposal practices, new uatment facility, or upgraded or r e p a i d  treatment 
facility. 

6) If my works uc required, put on priority list for construction. 

7) If no obvious discharges an found, determine disposal practices in the community. 

8) Target !he community for education on new disposal practices. 



9) Initiate local mdia campaign including radio and television spots and brochures. 
Once alternative disposal mcthods are available, kgin enforcing prohibition against 
dumping of raw wastes into drains. 

10) Using W A  rccomrnended tcchruiques, fcsample and analyze acccptablc drains 
at mouth every year. (This duplicates recommendation in monitoring section.) 

11) Resample and analyze unacwptable drains every thm months, reinforcing 
rnorc new disposal mr:thods if drain is still among the top 20 percent polluted. 

Part D: Identifying Treatment Facilities for Priority Action 

1) Identify all scwage treatment facilities and deternlinc the waterway into which they 
discharge . 

2) Enter data on thcse facilities into a sewage treatment facility database (see Annex 
0. 

3) Determine the operating condition of each by inspection and analysis of effluent (or 
get data from recent samples, if possible). 

4) If  operating suboptimally (< 45 percent BOD removal for primary, < 90 percent 
BOD removal for secondary), determine -:!hat is required to raise these selected 
openticnal parameters to acceptable operating condition. 

5) Sample the waterway into which they discharge f i b n  times within six months for 
f d  coliforms, tahng samples downstream m allow mixing with drain, canal, or 
river. 

6) Rank non-functioning or poorly functioning facilities for priority action by the size 
of the discharge times the geometric mean of fecal coliforms in the discharge. 

7) Evaluate ranking of patilogen loads arrd adjust list for th? number of people who 
would be exposed, the feasibility of modifying existing plants or constructing new 
plants, and other priorities that are currently being addressed. 

8) Devise a priority list for the design. construction, and operation of sewage 
trtltmat planu; for the r e p a r  of existing, p r l y  operating plants; and for 
J m t i v e  human waste disposal facilities, if r e q u i d .  

The action plan for pesttcides is in two parts. Part A presents the use of pesticides in 
Egypt, the toxicity of the various pesticidtx used, and recommended dosage and timing for 
various crops is determined. In the second, a monitoring program to determine priority 
actions is pn.mtcd. 



Pant A: Pesticide Use: ant1 Reconrn~ended Use 

1) Identify pc~ticides in usc and build a confr~rm~nce table for brand names and active 
ingredients; determine through literature rcvicws d~e  relative toxicity to hurnaris 
from consuming contruninatcd food (including fish). I 

2) Determine the volumcs (mass) of pesticides used per year, preferably by I 
governorate or similar geographic scale, and sct up mechanism to continuously 
receive informalion for at l a s t  five ycars. 

I 
3) Determine the trend in use of pesticides over the last five years for the top 10 I 

active ingredients used (or for more pesticides if the active ingredients comprise 
less than 75 percent by weight of total usagej., 

4,) Through literature reviews, determine appropriate dosage rates for the top 10 
active ingredients for various crops. 

5) Estimate where dose rates are likely to exceed recommended dose rates for the top 
10 active ingrdients. 

I 
6) Dettrmrne the active ingrcxfients that are likely to become concentrated in fish in 

different governorates (thraugh leaching or runoff), based on data on usage versus 
mmmended usage. 

h r t  B: Pesticide Monitoring 

1) Sample drains at their mouths (including at other drains) quarterly for ose year and 
analyze for the top 'g peskcides (at least 75 yerunt by weight of active 
iiigrrdien~) used in Egypt. 

2) Tvgd  ueu with pesticide concentrations consistently higher than WHO standards 
or USWA Water Quality Criteria (Acute) for special attention from agricultural 
extension staff andlor irrigation engineers. 

3) When drains have consistently high concentrations of pesticides in the first year, 
m p l e  quarterly during the second and third years to see if quality improves. 

4) Reymple other drains yearly to determine whether significant chan;es arc 
accumrlg in pesticide residues. 

5) Whue amcentrations ex& standards at a given drain, resample quarterly until 
thm consacutivc samples arc below standards. 

6) In vatcr when pesticide concentrations exceed standards, m p l e  fish annually and 
vujlyu for ptsticides that ex& standards. 



7) If fish flail ex&s safe levcls as dctcrmincd by W'IO or U.S. FDA stantlarcls, 
wam local population not to cat fish or to restrict consumption of fish consistent 
with the magnitude of the conccntratio~~s found; target area for special attcntion 
from agricultural extension shff anrjjor irrigation engineers. 

8) Resmplc fish with pesticide lcvcls that ex& food standards every six months 
until they an: again acceptable. 

A3. Heavy Metals 

The action plan for heavy metals has two parts. Part A deals with the qldity of 
water and continuing discharges. Part B deals with sediment and fish. 

Part A: Water and Qischaqes 

1) Identify all dischargers of heavy metals (indus~ies) sad Imte the waterways into 
which they discharge. 

2) Enter dab in database (see required information in Annex EJ. 

3) Determine the compliance status of all direct dischargers to the Nile River, canals, 
or lakes for heavy metals. 

4) For those facilities dischuging to the Ni!e River, canals, or lakes for which there 
are no data to determine compliance status. sample the discharge three times for 
heavy metals at random intervals over three months. 

5) Institute enforcement action or develop compliance schedules for all non-compliant 
direct dischargers to the Nile River, canals, or lakes. 

6) Sample drains at their mouth that receive heavy metal discharges at random 
intervals over three months. 

7) For drains that ex& waterway standards, identify the facili!ks discharging heavy 
metals in each drain. 

8) Determine the compliance status of facilities discharging to drains exceeding 
watmmy standuds. 

9) If data on compliance status is  not available, sample each discharge to drains that 
do not meet waterway standards thnc times at random intervals over three months. 

IS) Begin enforcement action or develop compliance schedules with industries not 
complying with standards. 



11) Monitor pr0grc.u on qllartcrly basis, of each discharger against whorn action 
was required until compliance is obtained for three wnsecutive samples. 

12) Monitor compliant dischargers annually to ensure wntinucd c~mpliance. (This 
duplicates a rquircment in moraitoring section.) 

13) To ensure continued compliance upstream, monitor at mouth, on qirartcrly 
basis, discharge of drains rccciving hcavy metid discharges. ('This duplicates 
rccommcndation in monitoring section.) 

Part I1: Sediments and Fish 

1) Determine the concentration of heavy metals in sediments in six samples in an arc 
downstream from each discharge to the Nile River, ( r-al, or lake. 

2) Determine the concentration of heavy metals in sedimcnb at two nearby but 
presumably uncontaminated sites (upstream). 

3) If the concentration of metals in sediments below the discharge is more than 10 
times that above the discharge, sample fish from below the discharge.' 

4) If concentrations ihr fish exceed recommended levels, issue warnings and close area - 
to fishing. 

5) Samplc fish quarterly at locations where concentrations exceed recommended levels 
for food until levels are below standards for three consecutive samples; remove 
restrictions on fishing and fish consumption. 

6) Samplc sediments above and below discharges annually to ensure continued safe 
fishing and fish consumption. 

A4. Salinity 

Salinity is an irrigation and water supply problem, as well as a water quality issue. 
Thc action plan for salinity i s  therefore in several parts, a base program of water 
management and environmental actions, and a second series of specific project studies and 
program activities. 

I Thir value hu been chuaa arbitrarily. It may bc better to mount r d r e u u c h  project to detect my rehion  
between metal caacenvllionr ia d i m e n u  and metal w n c c n ~ w  in firb and ure abualute v d w r  in rsdimenu rather 
than nlulve vduu. 



h r 4  A: Pkvelop a water wmmgement fmmewodc to MerrnPi~e action9 tlut 
reduce ~ulinbty pmbllemq nntl Iricmaw usable water supply 

1) Use cstablishsd water quality objectives in the Delta in conjunction with water 
supply estimates to identify ctitical sources of salinity and water supply arcas. 

2) Develop altcmative smtcgics and proj~vts for mccting water quality objectives and 
achieving efficient watcr u x .  Altcmtive strategies include flow alteration, 
changes in water quality objectivc~, dternative cropping patterns, and farm and 
irrigation management. 

3) Extend the S N A R E  salinity and drainage model to all parts of the Delta and usc it 
to evaluate the effect of various strategies and alternative projects on water quality 
and agricultural production. Analyze the costs, benefits, and environmental 
effects. 

4) J3tablish pilot projects in yclcctaQ amas for shifting cropping patterns, improving 
farm m~agcment, or using other strategies to reduce consrlmptive requirements 
and irnprove production. 

5) Analyze pilot project mults and r~Ivise pilot projects if necessary. Integnte pilot 
project results with alternative strategies. Select and implement specific actions 
developed. 

Pakt B: Continue to evaluate o K i  and unoffilal drain water reuse and mixing 
projects for sahity control and development of additional water supplies 

1) Take an inventory of unofficial dnin water reuse and identify possible projects to 
mix and nust: drain water for irrigation 

2) Review water supply and quality, cropping patterns, consumptive use, leaching 
nquinments, irrigation efficiency, and drainage water quantity and quality. Use 
the S N A R E  salinity model to asses water quality and drainage relationships and 
to determine the impact of unofficial reuse on water supply and quality. 

3) Select a range of alternative actions for official and unofficial use and model their 
effects on the Delta watcrvays, the agricultural environment, drainage volume and 
salinity, and northern I h .  

4) Assess the economic, environmental, and soci?l consequences of the actions and 
projects. 

5) Select the projects that best meet the development goals and objectives, meet 
minimum environmental quality standards and can be financed, and then devdop 
implementation plans for 3clectcd projects. 
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1) Selcct likely ~lr~clldales and contl~lct pmliminary ~tudie! of changing cmpping 
patterns from high to low water using plant! that will i n c r a . ~  the net agricaltnri~l 
production and meet Egypt's gcmls for food .pelf-sufficiency and import concerns. 

2) For promising crops, develop fcasibility studics to asse.w impact on watcr st~pply 
and quality and evaluate economic feasibility a d  .wial accer~trmce. 

Actions required to dcvelop management programs are organized in two parts. Part 
A covers the ovenll management and lcadcrship of watcr quality management. Part B 
covers data management. 

Part A: The Mnnngement Process and Mnnapernent Organi~~tian 

1) Form a committ.ce comprising senior staff from the following organizations: 
MPWWR, GOFI, NOPWASD, MH, MI, AST, NRC, MA, and EEAA (EAC) to 
initiate negotiations for setting up a single organization with responsibility for 
water quality management in Egypt. 

2) Develop a consensus on the rolw, responsibilities, and authorities of tl e cornmi!!-e 
and the proposed organization. and agru on how the organization should be staffed 
and run. 

3) Reach consensus on the roles of other member organizations of the cornnittee, 
nrnembering that the management process q u i r t s  a diversity of functions and 
expertise. 

4) Evaluak existing detailed plans for each organization and locate any gaps, 
mtradictions, or overlaps ig proposed or ongoing activities. 

5) Reassess individual priorities within ministries to determine whether the activities 
most important to the s u m  of water quality management are sufficiently high in 
priority to be accomplished effectively. 

6) Identify rauiircm available in each organization to implement a water quality 
management program including staff n u m b ,  educational level, and expertise; 
budgets and funding s w r c u ;  and facilities and equipment 

7) Identify gaps in expertise, funding, urd facilities that must be filled and collectively 
determine where new expertise should be organizationally located. 

8) Set up prog~ams to aain existing st  1.. UI arms when expertise is lacking or the 
level of s r d f  expertise is too !ow to be used effectively. 
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<icncr;ll rnonitorirq: of i11tlustri;il pl;rnt cor~rpli;~ricc is ;IS ru:omrncntlcxl lxlow. 
IJortions of the monitoring proy,r;lrn are irlclrltld urltlcr tllc .upwiCic catcg:orie.u of J K I I I I O ~ C ~ I ~ ,  
tic;rvy metals, and pesticides listal previously tmlu.w of the significance of thosc plramctcrs 
to thc w;ltsr quillity of the Nilc syslcm. 

1) Find all industrial tli.uchargc.9 tto the Nilc River, dmirrs, %n(I Iclkc.~. Ihtcr 
information alw)ut ~ l c h  in the intlr~strial database (w Aslncx 1;). Iixcmpt non- 
contact cooling water dischilrgc. 

2)  Sample act1 industrial wastc tlischarge initial!y for mmpli;~ncc with sland;lrds. 
Analyz~ for pcrmittcd pollutants and for toxicity, hclvy metals, pcsticidcs, fcc;~l 
colif~rrn*,, pH, temperature, and TSS. 

3) For each discharge found to not comply with standards, monitor quartcrly until 
thrcc consccutivc quarters arc found to comply. 

4) For industries in cumpliancc, snmple y m i y  on a mndom basis 20 pcrccnt of thc 
industries discharging more than 1,000 rn"r day, 10 pcrccnt discharging from 
500 to 1,000 and 5 percent of industries discharging lcss than 500 m3 pcr day. 
Sample for permitted pollut;mts, toxicity, ternperaturc, TSS, and pH. 

5) If  the wastes are toxic, determine source of toxicity and take rer,:dial action. 
Sample quarterly fo: toxicity until thm consecutive samples are non-toxic. 

Part C: Long-term Trends 

The monitoring program to determine long-term trends of water quality in the Nile 
River, branches, and drains is as follows: 

1) At Aswan and each major river bvrage and at Farasqur and FAfina on the Rosetta 
and Damietta Bmchw, sample monthly for two years at midstream at one-meter 
depth and bottom for pH, temperatux, TDS, heavy metals, TSS, nutrients, 
pesticides, turbidity, DO, and fecal coliform. After two years, m p l e  quarterly. 

2) initially and at five-year intervals thermfter undertake hotspot baseline 
measurements on the nver End branchw a[ 10 km intervals at midstran, one- 
meter depth, and bottom for the following eonstitucqts: pH, temperature, TDS, 
TSS, pesticides, heavy metals, turbidity, DO, and fecal coliform. 

3) If constituent values in the long-term meaJI~rcments or hotspot rneasirrements have 
significantly changed, repeat measurements for that segment of the river. to 
determine source and m n .  



4) At the mouth of each drain, including drains flowing into other major d h s ,  
sample quarterly for one year for pH, temperature, TDS, TSS, toxicity, nutrients, 
turbidity, DO, md feml colifcran in addition b pesticides and heavy metals as 
established in those specific prqyamu. ThereaRer, sample at two-year intervals 
unless anomalies or values exceeding standards are found. For those, sample at 
quarterly intends until concentrations return to normal values or the source and 
cause are found and comtivc measures taken. 

5) At the discharge of each drain into the northern lakes, sample quarterly for pH, 
temperature, TDS, 'lrSS, toxicity, nutrients, turbidity, DO, and fecal coliform. If 
values significantly exceed standards or if the discharges are toxic, survey drain 
and sample upstream to find source and caus. Take remedial action. 

Part D: Cmundw~lter Monitoring 

The general appmch to groundwater monitoring is presented below. Specific 
requirements for mo~~itolring include measuring parameters that are significant in pollution 
control, as well as those important in irrigation. 

1) Identify existing wells downstream horn major potential pollution sources (or in 
the Delta, in a loose grid, selected at random for each samphg). 

2) Sample and analyze for f k a l  coliforms, nitratu, 2nd total organic carbon (TOC) at 
l a s t  once per year. 

3) With fecal coliforms above 500 MPN1100 ml, nitrates above 45 mgll, or TOC 
a b v e  200 mg/l, identify more wells in the immediate area to try to pinpoint source 
(with widespread contamination, immediate area may span s e v d  square 
kilometers). 

4) Sample and analyze those wells for elevated parameter values and, if TOC is 
e l ~ t e d ,  for pesticides. 

5) Advise appropriate authority OJOPWASD, GOFI) of the sowe of identified 
contaminants for placement on priority list for attention. 

D. REQUIRED MODIFICATIONS TO LAW 481 1982 AND DECREE 811983' 

1) Develop waterway standards for the following wes: fishing and fish culture, 
drinking after tnatmat, drinking without treatment, irrigation, and open sewer. 
Develop discharge standuds for primvy and m n d i u y  treated sanitary sewage, 
borrowing standards, as appropriate, from other countries. 

Ssr Annex C for lpecific recommsad.fioac on amw m e  in the uticlbbyuricle d y h  of the law and 
decree. I 



2) Specify the target use for the Nile River and branches, each canal, each drain, and 
each lake s that it is clear what standards apply to what waterways. Ftcmove 
definitions in the law and decree of potable and non-potable, and h h  and 
brackish waters. 

3) Remove the requirement allowing only treated industrial waste to be discharged. 

4) Extend to all wateruays the prohibition against discharging raw sanitary waste to 
potable waterways. 

5) Lower the standard for discharge of fecal coliforms to 1,000/100 ml. 

6) Lower the watemy standard for fecal coliforms to 500/100 ml for all uses except 
drinking without treatment; lower standard for drinking without treatment to 
10/100 rnl. 

7) For non-toxic pollutants (BOD, TSS, nitrogen, phosphorus, temperature) permit 
discharges above discharge standards provided that waterway standards are not 
exceeded. 



ANNEX A 

SlJMhfARY OF PRESIDENTIAL 0- 9311962 
AND MINISTERUL DECRFE 64911962 



ANNEX A. Summary of PreGdentinl Deuce 9311962 And Ministerinl D u w  64911W 

Presidential DecFee 93/1%2 

Article 1 'Sewage system" am installatione designed for collecting waste liquids from h o w ;  factories;, 
public, commercial, and irrdustrinl eetablishments; no well aa l k g e  waters aad mha for the 
purpose of disposing of them in a isPnitary way. 

The system will be comiderd a public system if it is established with public funde or if it follows 
r public mod, or follows a private road opcn to public traffic Pod is conoected to a public system. 

Article 2 lb Sewerage Departmeat m y  construct a sewage system in private rods  without indemnifying 
the owner of the rod ,  and without collecting costs incurred from 1 d o l . d s  who would benefit 
fsom the system. 

Article 3 Buildings on roads with sewerage dull be connected to the sewerage system if they are within 30 
meion of rbe r d .  ( l l m h i o n  unclear on intent of the rur of this aniclc. It probably mem 
rk fobwing: A land owner murr make rhe internal mnnedion to his building within two months 
of noiin. C/rhis is nor done, rhe Sewerage Department may install the connedion at the apeme 
of rhe land owner. A land owner can reqwt  the Sewerage Department to inrtall the mnnecrion 
at his expense.) 

Article 4 O ~ l y  the S.werage Deputnaent will d e  the final connection of buildings to eewem, and this 
dull be done at the expaw of 1Pndownm. Landlorde whoee rent is leas thnn 5 (five) LE are 
exempt h m  chis expense; landlords whose rent exceeds 5 (five) LE but is l e a  than 10 LE are 
ekempt from half this expense. The Sewerage Depmtamt m y  remove any conutxtioas in 
violation of this JAW at the expense of tbe l d  owner. 

Arrjcle 5 Tbt Sewerage Dep~rtmnt m y  coaaect my buildin8 (at the l a d  aii+i.mr's expenee) with the sewer 
of another provided the sewer cm withshad tbe d i C d  drainage. 

Article 6 No waste can be diacIurged to Lh: sewer without the penuiseioa of the Sewerrge Deputmnt. 

Micle 7 Wutss from public d iadustrial cstrbliahmarb decreed b;y tbe Minister of H d g  md Utilitiw 
m y  sot be di~chugcd to 8 acwcr without r licaure from the Sewerage Deputmnt. Tbe 
Sewmae Depwtmmt ahil isare r licaase M long M the dinchge conforme to the laws md 
regulrtioas in force. Tbe Sewerage Deputmeat m y  stop tho diechrrge of my unlicsneed W M ~ .  

Article 8 Wastes from urtabli.shmnts idcatifid in the previous uticle must conform to strnduds and 
rpaificrtioas d s c d  by tbc Mmiscer of Hwring and Utilities (after approval by tbo Minie!er of 
Hdth).  Applicable sund.nlr urd apecificrlroar &dl be listed in each licmse. 

Article 9 Sample of diechargo dull bo takm periodically md d y z e d  at laboratories ddermined by the 
Minirter of Herlth md Q c d  by the Minimtor of Houing md Utilities. Tbe decree &dl out 
the procedum for dociaion-mrhag after objoctioa, r e - d y s i s  fets LE 5 [five], md the 
circumstrnces under whicb the feas would be nfuaded. A dischuger m y  object to the neults 
of m d y s i s  within 1 (one) month of wtificrtiw. 

If r dischuge does not aed tbe stradvds d specifiutions listsd in the licmse, tbe rrsponsible 
perm must identify r mrns of tmtmeut to bring the dischuge into compliance within 6 (six) 
mmlhs. 'Ibis tim period m y  be extended with the approval of the Sewemge Deportmart. 



Article 13 

Article 14 

Micle 15 

Article 16 

Article 17 

Article 18 

kticle 19 

Article 20 

Article 21 

Article 22 

If them ie avideoce of r hpZpyd, the pereon raeponn;ble muat c o m t  the problem with a time 
period spacified by the Sewerage Department, or the DepPrtment m y  cury out corrective worlrs 
U the peraon'e expenno. 

If there is immediate danger, the Sewerage Deputmant m y  request the Governor to issue r 
dacieion to stop the dinchnrge. 

This chapter consisted of 3 (h) uticlw, 10 - 12. All were deleted by h w  48 of 1982. 

No privata w c r  systeme may h built except with permission of tho Sewerage Department. All 
WJ& ryotema aull  coaform to dl technical requirements nad epecification decreed by the Minister 
of Housing and Utilitias. 

Liquid waetm m y  not be curied in opcn men, but in w o r n  conforming to the requirements 
rad spscificrtions d a c d  by the Mini- of Hweing md Utilities. 

TIm Minirtsr of Housing and Utilitia, .Aer approval of Minister of Hulth, shnll issue r decree 
oa .r.nd.nl spscificrtioaa for taking uui 4 y z i n g  armplea m d  the epecifications and requirements 
for WlOfbl to be 4 for imgrcoa uui other pu-. 

Pea  d chugas d t i n g  from the inrplamatrEioa of thir h w  ohdl be collectad administratively, 
uui b v e  privilege over tbe rultits oa which feu  rre due, md on their mu. 

Selr our pcnrltia for vuiow typa of v i d e .  

lbe hmrqe Dspurmaar is tbe rarpoarible dminirtntor of this Law. 

l h b  Inv will come into force 1 (m) amah rfta publicrtioa in the Official Jounul. 'Ibe 
Mini- of Hauiaa uui Utilitia &dl irrue repI.tioar d deem aecmswy for itr 
iaaplumaautiaa. 



BLNMEX A (continued). Summary of Law 9311962 And Ministorid Decm 64911962 

.Mhkterial Decrce 64911962 

Article ! (a) ?he Depnrtment of Housing and Utilitiee @HU) in each city shnll be the Sewerage Departmat 
for the sewerage within its administrative area. 

The DHU must specify the streela with eewers of adequate capacity to ~ccept additional eourcee 
of waste nnd notify landlofde to apply for sewerage connection within 2 (two) months. For new 
buildings, a 3 (three) month limit appliea. 

h d l o &  who don't apply within the required time shall be mbject to the provisions of Low 
9311962. 

(%) h ~ d l o r d s  or their reprtsentativur should apply to the DHU. 

(c) 'Specifiu what should be in M rpplidon. 

(d) The DHU dull inspect and t a t  Lhe discharge md determine any conditions or epecifications 
that arc nacesslry prior to connecting the building to the ewer. The landlord ahnll be notified 
of thcac coaditioae and specificatiws. 

Article 2 Specifies tbe nead for and tbe spacificcltiocls of inspectioa chunbem. 

Article 3 Specifies pa red  pret~utmart r q u i n m n b  for v u i m  rypes of induetrid wgstes (mlid mtcrids, 
oil8 rad gnasoe, d other autoriala specified by cbe body in charge of the trutmnt works). 

Article 4 If cbe DHU fiadr di rh rge  lo br damaging to tbe owage or sewer, it ahrll inform the 
I d o r d  IM1 require h e  sewrge to be lrrrlsd prior to dischuge. If the landlord d a s  sol comply, 
them tbe discharge drrll be Mogpsd. 

Article 5 If the dischuge docs not mturrlly drain b r wwcr, u p  notice from the DHU, the landlord will 
be Fsrpoasible for puaping tbc wucc to the oewa, including beuing the casts of plant rad 
oper8hou. 

Article 6 M i h a  inspectioa cavern rhll be replwed rt tbe hndlord'r expum. 

Article 7 Specifier the DHU CUI exlcad l m e n g e  ndwohr to the exteat allowed by budget, md will 
coaaact buildings rs specified in the t w ,  t&t buildings exempted from the fee shrll be connected 
rt DHU'r expense, md rhrr connection priority will be givm in pved streets. 



Article 8 Defines connections and public sewers in Articles 4 and 6 of l'le Law. 

Article 9 The cost of connection to the sewer will be collected from eilch establishment connected. 

Chapter 5 
Geneml Provisions 

Article 10 Tlle following establishments are required to obtain a license from DHU prior to discharge: 

Facilities washing wheat, grains or  cereals 
Tile factories 
Soap factories 
Slaughter houses 
Dye houses 
Drug and chemicals factories 
Milk pasteurivrtion factories 
Radioact ive processes 
Photography and film developing laboratories 
Wine distilleries 
Macaroni factories 
Booza establishments 
Oil mills 
Tanneries 
Painting workshops 
Spinning and waving factories 
Iron and steel mills 

Article 1 i ( I )  The standards applying to sewage discharged to a public sewer, water courses, or  to be used 
for imgution and methods of taking and analyzing samples shall be according to the rules 
determind by the Minister of Public Health. 

(2) Canceled by Law 4811982. 

Chapter 6 
Slandards for Dischnrpes lo Sewers and for Lnnd Aaaliwtinn 

Fiat - S,wifies the standards and specifications (concentration limits) for liquid wastes being discharged 
into public sewers. See the attached table. 

Szccnd Sets out standards and specifications (concentration limjts) for liquid wastes from public sewer 
operations. private sewer operations, and industrial trentment facilities that are to be used for 
irrigation or to be applied to the land. See (he attached table. 

Chapter 7 
fitelhod und T . . 

ime L l r n ~ t s n  Siun~les  of Liauid \Vast= 
und Aopru~ed AQitlvticiil Lahonltory 

Specifies, in gmeml. the ways to take samples, rquiring samples to be taken at least kvice each 
year from each discharge. Samples can only be analyzed at the laboratory in the Ministry of 
Hultt,'s Water Division. 



ANNEX B 

SUMMARY OF LAW 4811382 AND DECREE 811983 



ANNEX B: Summary of Law 41111982 And Decree 811983 

Law 4811982 

Article 1 

Article 2 

Article 3 

Article 4 

Article 5 

Article 6 

Article 7 

Article 8 

Article 9 

Article 10 

Article 11 

'Watenvays' menns poeble watem (the two branches of the River Nile and strerune; feeders and 
cannls of all levels) and nonpotable waters (drainage of all levels, lakes, ponds, c l o d  water 
amas, and oom). 

No solid, liquid or gaseous waste products shall be disposed of in waterways without permission 
of the Ministry of Public Works and Water Resources (MPWWR, formerly Ministry of 
Irrigation). 

The Ministry of Health shall sample and analyze treated wastes From establishments permitted to 
discharge to watenvays on a periodic and on a random basis, as necessary, and report the results 
to the MP\VWR. Sampling and analysis shall be paid for by each establishment. 

If the m l t s  of the analysis indicate that a discharge is not in compliance with standards and 
specificrtiom of the license a d  the dischnrge does not pose immediate danger, then the 
eetablishmeot shnll hnve 3 (three) monthe to correct the problem. If it is not corrected within 
thrae months, MPWWR shall withdraw the liceose. If the discharge posea immediate danger, then 
the problem shnll be fixed immediately by MPWWR, at the establishment's expense, or the license 
shall be withdi~wn 

No license shall be given to an establishmerat during construction unless suitable treatment units 
m built to commence operating wllen the building begins operation. 

Existing buildings hnve 1 (one) year to install suitable treatment units. 

Owners of residential or tourist vessels on the Nile River shall not discharge wastes to the river, 
but to cesspits. If found to discharge to the river, M owner has 3 (three) months to introduce a 
m r n s  of collecting the waslee ~m b o d .  Should the collection system not be provided in this 
t im,  the license shnll be withdrawn. 

MPWWR is responsible for ismring l i m  to new vuurels and for mewing existing licenses. 

Vessels used for transportation or tourists shall not allow the leakage of fuels into waterways and 
shall also be subject to Article 5. 

The Sewerage Deputlnent shall construct oae or more d l  unite for treating wmte products of 
factories, houses, olher buildings, and vessels to demonstrate the kinds of units that would d t  
in discharges that conform to the specificatioas and meeune in this law. 

Licmse applicants &all pnvide m inspcctioa certificate from the Sewage Deprrtmnt indicating 
acceptable performrace of insAld trwlmeot mib. 

Tbe Ministry of Agriculture should decennine hat  r chemical used M a pesticide shall not nsult 
in wrteways pollution while spraying, washing of spraying equipment or containers, or as 
drainage from sprayed land according to measures agreed upon by the Ministry of Agriculture, 
MPWWR, and Ministry of Health. 

The MPWWR should not allow the water in a waterway to be used after r chemical hrs been used 
to control weeds until it is ascertained that it is safe to do so. 



Article 12 

Article 13 

Article 14 

Article 15 

Article 16 

Article 17 

Article 18 

Article 19 

Article 20 

No ditch water may be re-used unless its fitam for re-use hPs been demonstrated. The Ministry 
of Agriculture dull, aRer conrmltation with the Ministry of H d t h ,  treat ditch waters h t  will be 
re-used. 

Police in the Ministry of Interior ahdl i-t dong the wrtanvoye, and mis t  Ministries who luve 
nsponsibility for implementing t h i ~  law by reporting on violations and removing pollution sources. 

A special fund with income from levies, fineu, and cost remuneration will be set up to finance the 
cost8 of implementing this Low. 

The exacutive regulations implementing this Law shnll define levies and expenses due under this 
L w .  Levies should not exceed the limits shown in the attached table (nor available). 

Seta out padtics for violations. 

The MPWWR Bhrll issue executive regulations, after consultation with other concerned ministries, 
within 3 (h) months. 

Curcclr Articles 10,11,12,16 and 19 of Law 93/19:32. 

Irrigation Engineers, to be specified by order of the Minister of Justice, with agreement of the 
Minister of Irrigation, will have police power in matters of violation of this law. 

lbis will becom law 3 ( t h e )  m o n h  rf\er publication in the GPzette. 



Article 1 

Article 2 

Article 3 

Article 4 

Article 6 

Article 7 

Article 8 

Article 9 

Article 10 

Article 11 

Article 12 

Article 13 

Article 14 

Section 1 
Defini4iong 

Defines terms relating to all surface water and gmmd waters in Egypt; defines solid wastes a d  
liquid ws~stes; defines establisluneota (as the locations of all commemial or induntrial lmtions, 
including fentnl establishments). 

Section 2 
isctarne Treated Liauid W e i n t o  Wa- Licenses to I) 

Solid wastes of any kind cannot be stored on the bRnks of watehways without a permit from the 
Ministry of Imgation. 

Cbelnid or poisonous rmbstancea cannot be stored, dumped, or dischnrged to waterways without 
a uperrnit from the Ministry of Irrigation. 

Industrinl wastes dischnrgcd into wateways must not contnin any chemical insecticide, radioactive 
material. or materials thnt float or could be harmful to h u m ,  animals, plants, fish, or birds; 
wbch affect water potability, or domestic, industrial, or agricultural water use. 

River vessels m y  discharge wastes into potable waterways after obtaining a license, treating to 
e t m W  set out in the accompanying table, and paying a fee (rq>locement brought about by 
Ministerial Decree 4311985). Among other requirements, the waste must be sterilized, the 
dischuge point should allow for sampling prior to diecharge, the Ministry of Health shnll have 
the right to inspect and take samples, detailed plans of the treatment unit must be submitted with 
a license application, and the vessel may drscharge the waste only while moving. 

The Ministry of Irrigation m y  authorize discharging treated industrial liquid w ~ t a  into 
underground water reservoirs under the conditions specified in this regulation. 

Cooling water dischuge m y  not be authorized except if it is taken from the same waterway into 
which it discharges (or one with similar water qdi ty) ,  m d  is used in a compl&ly closed system 
(noncoabct cooling water). It must ot&nviee comply with appropriate stPndPrde except for 
temperature and oil and grusc. 

Radioactive materials m y  not be discharged to ground water. 

Dischuht pipes must be above water level, w i l y  accessible, and obvious. 

A discharge should not occur to a watenuay leas I)un 3 km above a drinking water intake, nor less 
thra 1 km below it. 

Drinking water purificat~ocl filter bckwurh mud be treated before diacbuge. 

Appliatioas for dirchugc pennita ahdl be submitted to the appropriate r e g i d  Irrigatiw 
Inspector. Also specifies the q u ~ r c d  contears of m application, md deposits q u i d .  

lnspectiom and technical studies dull  be kept by tbe regional Irrigation Engineer. 

The regional Irrigation Engineer must obtain che d t s  of mnlysee, and the extent of their 
conformrulze with sUndds .  from the Ministry of Health. 



Article 15 

Article 16 

Article 17 

Article 18 

Article 19 

Article 20 

Article 21 

Article 22 

Article 23 

Article 24 

Article 25 

Article 26 

Article 27 

Article 28 

Article 29 

Article 30 

T&e Ministry of 114th ahall take s~mplur of tho wmte, analyze them, and nport the mite to 
tile Ministry of Imgation. 

Licenaea slrpll be issued by tire General Managor of the General Irrigation Department after 
technical inspectiom and chemical analyeis rem~lta hnve been received. 

!hta out the contents of a license. 

A license may be in effect for no more than two years, and muat be renewed at least two months 
before expiry. 

When a licmee is issued, the MPWWR, the applicant, Ministry of Health, and the Water Police 
(Ministry of Interior) sbould all receive copies. 

If r license application is rejected, the MPWWR shnll notify tb- applicant with reasons within 60 
(sixty) days of submittal. The applicant bne 15 (fifteen) days after notification to appeal. 

If m appeal ie received, the MPWWR sbnll investigate the appeal and issue a final determination 
within 30 (thirty) days. Such determinotiom are final. 

The padtiee in IAw 48 q p l y  to 111 violatore of this decree. 

If r license is lost, MPWWR will issue r new one for 10 (ten) E. 

Section 3 
The Control of Com~liance mth L~aytw Co . . nditiom 

Tbe Ministry of H d t b  ahall mmple md d y z e  u c h  discbarge at lwrt once wery three months. 
The samples shall be taken at differmt timca. 

'Ibe MPWWR m y  requost the Ministty of Hu!th to ample md analyze treated wastes on dates 
consided appropriate by the MPWWR, in addition to the s~mples listed in Article 24. 

.Sets out tbe i n f o d o a  UM! the Ministry of H d t h  must provide to the MPWWR on spmples 
d y z s d .  

If diochugca exceed straduds to sYch r degree (hrt there is immediate danger (undefined in the 
IAw or Decree), the MPWWR ahdl mtify tbe est.blinhmant to correct thc problem immediately, 
and if this is not &me, tba~ tbc Ministry shrll h v e  tbe right to c o m t  the problem md cbarge 
the atablishmcnt for the cort. 

If this omus, tbe licmse my be withdrawn or Ibe diechuge etopped, and the Water Police md 
l o d  government rucborities ahdl be aotifiea to effect such decisions. 

If dischuger exceed atmdmb d tben ir w immediate danger, the MPWWR ehall notify the 
sstrblishmnt wbo tha hy three m o a b  to correct (be problem. 

Tbe MPWWR ahnll dvise tbe Ministry of Health of actions taken under Article 28 and the 
Ministry of H d t h  shrll take r sunple on the day following the three-month period, and after 
r n r l y ~ g  it, dull forwud tbe nsulta to tbe MPWWR : . -.be appropriate form. 

If the uulyzbd muplea (Arcicle 29) do aot meet appropriate strndds, or appropriate treatment 
h not been i d l e d ,  the MPWWR must witMnw h e  license. 



Article 31 

Article 32 

Article 33 

Article 34 

Article 35 

Article 36 

Article 37 

Article 38 

Article 39 

Article 40 

Article 41 

Article 42 

Article 43 

Article 44 

Article 45 

Article 46 

Article 47 

Article 48 

Establishmente diecllnrging at the timc thia decree cornea into effect must notify tlle MPWWH 
about aspect8 of the establishment and ite discharges. 

The MPWWR ahall maintain recorh on establishments at Imgation Enginwring Centers. 

The MPWWR shall modify its records on receipt of the notifications specified in Article 31, end 
ohPll notify the Department of Health to ample and analyze the discharges. 

The Ministry of Health shall notify the upplicant and the MPWWR of the results of sample 
analysis. 
The owner of the establishment must treat wastes to meet applicable standards witliin one yenr of 
thia decree. 

After the period indicated in Article 35 expires, the Ministry of Health shall sample and annlyze 
the effluent and report the reeults to the oppliumt and the MPWWR. 

The MPWWR shall withdraw the license of any establishmeot that has not complied with the 
rsquirenwtn of Article 35. Fmalties specified under Law 48 m y  dm be applied. 

The MPWWR done hPs the right to licarse the construction of bilildinq anv establishment that will 
dischuge wastes to a wptewry. The applicant must also compl, with requirements of other 
rgmcies or Ministria. 

Section 4 - 
An of the effective date of this dscree, (he MPWWR will iesue license8 for the construction of new 
b-, and the mliccming of existing boueeborts, after approvals hnve been obtained from 
othem involved in lbese a m .  

Wa out conteata of r p p l i d o ~  for bwsebort cocllltruction permits. 

Indiuta thal the lrrigntioa General Manager or Nile Irrigation Inspector of MPWWR hnve the 
rutbo~ity to ineuc liceascs, rad qtecifiss thc coatcnta of r license. 

Licama must be rmewed 3 (three) month before they expire. 

Damaged licenses can be nplrad. 

Staff of tbc MPWNR abodd inspect luuw4u~tr at l u s t  every three months, and require violations 
to be fixed wthin thrse month. 

After r h a  of violltiw md r 3-moarb period M specified in Article 45, the houseboat shall be 
ninspected. If it is still in violation, the liceme shall be canceled. 

Tbe MPWWR ohdl record infonnrlion about license applications and approvals at the Irrigation 
E n g i n e e ~ g  Centen or the Nile Irrigation Inspectom (Hrmdquftcm?). 

Owacn of b o u d ~ ~ t s  must apply for r licarse, giving information about ownership and other 
thing8 within Lhrse monthn of tbe decree being pub:i&ed. 

B-S 



Article 49 The MPWWR shall inspcct vcssels submitting applicniions rind m ~ k e  a determinution on tllcir 
suit;lbility for licensc. 

CI: oter 2 Other Bonls 

Article 5 0  For applying PIrticle 7, wch floating plunt (barge nnd tug) shall be consider4 the milchine, 
wllntever its purpose. 

Ariicle 51 Articles 39 to 49 are equally applicable to other boats, except that the license period shall he 3 
(thrw) years. 

Article 52 Water Police sl~all determint: what house boats md river units improperly dispose of their waste 
and report thern to MPWWR. The MPWWR can inspect without notice whenever vessols are 
present in mchor;lge. 

Article 53 The h'iPWWR has  the right to notify the Water Police to investigate contraventions of the law. 

Article 54 MPWWR has the right to notify the Ministry of Health to tnke samples of house boat und river 
unit discharges, and report on their compliance with nppropriate stimdards of discharge. 

Section 5 
N n e  cind An~~lvzine Snrnnles 

Article 55 Authorized staff of the MPWWR and the Ministry of Health m y  enter m y  establishments to 
inspect discharges, take snmples, und investigate violntions. 

Article 56 Sets out conditions for taking .simple ;. 

Article 57 Sptcifies that the Ministry of t iulth lahorntorits shall nnalyze all samples immediately, ilnd if 
storage is rquircd, what stordge conditions shall be. 

Article 58 Specifies where and how samples are lo hr! taken. 

Article 59 Specifies record keeping requirements for the sample taker. 

Section 6 
Mi& 

Articlrs 6 0  - 69 Set out specific s~atrdards for waler courses und discharges. The wording that is sisnificant is that 
no discharges can he licen.wd 11) dlwharge into waterways that do not meet the stand;,lrds indicated. 
The various standard!; err provldd In r separate bhle. Also, Article 67 requires that slinit;lry 
drainage water or d~scl~aryer; contalnlnj w l ~ r y  drainage water shall be chlorinattxl. 

k t l o n  7 
S p i ~ i i ~ l  Fund Tor C h u r n  and Fines Proceeds 

Articles 70 - RO b y  out conditions w d  cons~drrrt~ons for management of a fund that receives revenue in the form 
of fines and ftxs and h u  rxpnd~tures  relating to correcting problems md  otherwise supporting 
the enforcement of Law 48. 

Section 8 
Generul Provisiom 

Articles 881 - 83 Set fees and atahlish the effective date of the decree. 



ANNEX C 

ARTICLE-BY-ARTICLE ANALYSIS OF LAW 4811982 AND DECREE 811983 



ANNEX C. Arliclc-by-Article A ~ l y s h  of Imw 4811982 and Decree dl1983 

Law 4811982 

Article 1 

Article 2 

Article 3 

Article 4 

Article 5 

Article 6 

Article 7 

Article 8 

Article 9 

Article 10 

Article 11 

Article 12 

Article 13 

Remve (he clcfinitionsof 'freshm and 'unf rd~ '  water bodies. T l l w  provide confusion for drains 
in Uppcr Egypt that diucharge buck to thle Nilo and for tlje nortl~em lakes. Both1 q u i r e  more 
stringent standards than are ullowd under tllese definitions. 

It is desirable to expand laboratory cnpacity beyond that available in the Ministry of I-14th. 
Alternative langunge: "The Ministry of Health Laboratories or laboratories certified by Ule 
Ministry of Health are to carry out pcrioclic sample analysce of effluents from establishments 
l i c e d  to discharge into a waterway.' The remining part of this article is acceptable as is. 

The following is alternative language to clarify the intent of the first puragraph of this article: 
'When in thc public interest, the Ministry of Irrigation may allow the construction of 
establishments that will discharge industrial wastes provided the w a s h  to be discharged to 
waterways will conform to discharge standards set in accordance with this law." 

The following is dternntive language to clarify the intent of the first paragraph of this article: 
'Owners of residential, tourist, or other floating vesaels on the River Nile or branches must treat 
all wastes prior to dischnrge. If treatmeat is not available on the v m l ,  the wastes must be stored 
md disposed of into a sewerage system or sanitary drainage collection point." 

Delete h i s  provision. It is unrealistic. 

New facilities should be inspected, but not nacessPrily any treatment units (they may not be 
necessary). Alternative language: "The applicant for a license must demonstrate to the Ministry 
of Irrigation that the discharge will comply with discharge stPndPrds." 

The c u m t  pmvision is vague md  should be replaced with 'The Ministries of Health, 
Agriculture, md Irrigation shall determine. by mutual agreement, which pesticides shnll be 
acceptable for use, on w h t  crop, md at what dose rates. This information shall be specified by 
joint decree of the three Ministers, md  shall be made available to all farmers through 
announcements on television. d i o ,  md newspapers and by labels on pesticide containers. Use 
of pesticides on unacxeptable crops, or at umcccptable doses s h d  be punishable by fines of LE 
100, a jail term not exceeding 60 days. or bdb. The peanlty shall double with eoch contwutive 
violdon. ' 

Delete this article. Article 10 dequnkiy covers this provision. 

Article 19 dso gives Irrigatioir Engineers police powers. Irrigation Engineers m d  Water Police 
both should be mentioned here. Alternative language: 'The Water Bodies Police in the Ministry 
of Interior and Irrigation Engineers have authority to inspect facilities, gather evideace, and arrest 
violators under this law.' 



icle 14 OK, but my n d  Pnodificotion &pending on (Iie ppropoeeul lr~w giving EEAA (CEA) d i t ionnl  
mponwihilitierr for finnnce. 

Article 15 OK 

Article 16 The fine is too low to be effective. Alternative Imgunge: '...In cam of rcpatod violatione, Uie 
pennlty dull be doubled with w h  consecutive violation.' 

Article 17 OK 

Article 18 OK 

Article 19 Delete. A l r d y  covered in Article 13. 

Article 20 OK 



ANNEX C. Article-by-Article A~uilysis of Law 4811982 And Decrec 811983 (continued) 

Article 1 OK 

Article 2 

Article 3 OK 

Article 4 This provision is overly rcstlictive because everything added to water is detrimental to some aspect 
of water quality at sufficiently high levels. The miming words here am 'must not contain any 
chemical insecticides, dioact ive materials, or mterials which are euspeaded or float on 
wokways, or any o U ~ r  material in such amounts ss to c a w  barn to humans, animals, 
plants.. . '. In fact, the wordn "must not contain any material in amounts thnt cause harm ..." is 
simpler and just as valid. In any case, while the inteat is clear, stanJnrds ahould be developed 
for this, and should include grouadwater (see Article 8). If the stPndPrds me simply incorporated 
into discharge licenses, then this article is unnecessary. 

Article 5 This article is too restrictive. A possible alternative: 'It is prohibited to license the discharge of 
my  untreated or raw human or animal wmtes into any waterway or groundwater reservoir.' If 
t h c  wrsb is treated to r sufficient degree, no harm is posed by its dischnrge to any watenvay. 
Sin1 z drains often discharge to the 'fresh' water in this article, it does not make wmc to restrict 
dischnrgea to fresh water oaly. 

Article 6 Lel article 5 cover h u m  ?vastee and article 6 cover industrial wastes. This article is alm too 
restrictive. If industrial w u t a  meet standards, then is no reason for them to be treated. 
Alternative language: 'It is prohibited to licurse the dischnrge of an industrial waste into a 
waterway or groi~ndwater rescrvolr unless it meets the dischnrge ~ptandpxds and conditions of this 
decree. ' 

Article 7 OK, but could be handlee more simply M r column in r standards table. See below. 

Article 8 Combine this uticle with uticle 1. This article prohibits diecharges of nidiwtivr: materials 'and 
the like' into g d w a t e r .  It should be c o m b i d  with the. same prohibition for surfice waters. 

Article 9 OK (except remove the adjective 'uerted") 

Article 10 OK, but I km downstrum secma excamrye. 300 or 400 m (except nmove the adjective 
"treatede) 

Article I I b ubould not be neceamry to rpeclfy that treatment is q u i d .  Discharge Btrnduds should be 
enough. In this putrculu w e  (dnnkmg water filter back-wash), it may be necursPry lo point out 
to irrigation enginaera that pcnodlc b a c k - 4 n g  18 necursory d that h e  quality of the back- 
wash is not generally acceprrble for d~rcct dochuge, but not in r separate uticlc. 

Article 12 OK, provided the depositn are u r level nrff~iant  to cover costa of sunpling, d y s i s ,  d 
cnforcemat. 

Article 13 OK, but lrrigatiw Engineers will ncsd t h i n g  to be able to cury this out. 

Article 14 It would be belter to 'get the opinion of r laboratory certified by tbe Ministry of Health for the 
a n g  and d y s i s  of srmpleu of liquid was-. .. ' rather lhnn r q u i n  oaly the Ministry of H d t h  
to do the walyaes. 



Article 15 Provided the Ministry of Health takes the e~mplee rnrl distributes them to appropriate Iaborntories 
for d y e i s ,  it doew't matter who does the analyeis. Alternative language: 'The Ministry of 
Hedth ie reeponsible for taking aamplee of liquid emuents at timce it will choose, and for 
informing the Ministry of Irrigation of the analytical reeults and its opinion according to the f o m t  
cited in Article 26 of this Decm.' 

Article 16 OK 

Article I8 Two yure  is r very ahort license period. A five-year period is more appropriate, particularly if 
long-term complimce schedulw arc aet up in individual licenses (see below) 

Article 19 OK 

Article 20 OK 

Article 21 It would be better to hold a pu5lic bepring to decide the cose or submit to arbitration, mediation, 
or umi lu  conflict neolution techniques. The uticle M it stands gives absolute power to the 
Minietry of Irrigation, always r difficult rcgpomibility to bur. 

Article 22 OK 

Article 23 OK, but trivial. Why does r factory need r valid copy of their license? 

Article 24 Replux tbe 'Tbe Ministry of H d t h '  with 'A labontory certified by the Ministry of Health.' 
Remove the word 'truted. ' 

Article 25 Replux the ' M i n i w  of H d t h '  with 'r b n t o r y  certified by the Ministry of Health.' 
Remove the word 'trad.' 

Article 26 Replace Lbe 'Mini&y of H d t b '  witb 'r labomtory certified by the Ministry of Health.' Remove 
the word 'mtsd.' 

Article 27 'Ilre major cbmge th.l must be mde to thin uticle ir th.1 tbe Ministry of H d t h  need not be 
involved oa r cane-by-cue buir in determining wbetber 'm immediate danger' is presented by 
r puticulu dirhuge.  Ilrtber, gsaerrl guideliwr rbould be decreed re to when it would be 
qproprirte for MPWWR to take immediate r t ioa .  If pollutant conmtmtione were more than 
5 tima tbe l i d  limits, for example. 

Article 28 Replrc 'within 3 moalhs of tbe dn& of aotificrlioa' witb 'within r time period specified by the 
Minirty of Irrigdoa. ' 

Article 29 h the d t  of (rking enforcement rtioa r hcility, MPWWR may W up r complirnce 
rbedule, ud tbur r thm+monrh rutomrtic unpling &me might not be appropriate. Sunplea 
rbwld be Urn by r lrbontory certified by the Minirtry of H d t h  at (he request of MPWWR at 
r tim that u appropriate. Almutive I m g u p :  ' 7 % ~  lrtter will undertake collection of r new 
ample oa tbe day following Ihe ad of tbe period of time mntioned in the previouo uticle, 
d y l e . . . '  

Article 30 S M d  bL, changed. Tbrse moatlu ir lardequate time to inatdl m d  perfect the opention of murt 
tmabtmt p-. An order to stop dirhuging abwld oaly be i d  if the facility does not 
awt  tbe timb rbodule mntioaed in uticle 28. 



Article 31 

Micle 32 

Article 33 

Article 34 

Article 35 

Article 36 

Articlc 37 

Article 38 

OK, but no longer relevant. 

OK, but should include the records ~ssociatocl with compliance samples, inspections, notices of 
violations, fine exacted, etc. 

OK, but no longer relevant. 

OK, but no longer relevant. 

No lonpr relevant, and may not be a mrfricient time to install appropriate treatment at some 
facilities. 

OK, but no longer relevant. 

Should be more like Article 30, but is no longer nelevant anyway. 

Then m y  be som confueion about chis article. In one translation, it eeems to imply that d l  the 
permits md l icauu required to build r new factory must be organized by the MPWWR. In rhis 
trmslation, MPWWR does not appear to need to coordinate all permits, although it clearly states 
that MPWWR must be the iegt permit obtained, with d l  other permissions being obtained first. 
It is a d  clur  why either of thew points is significant, md therefore lhh article should be 
e l imhhd.  

Article 39-54 Cova much the sune gmmd M the pnvioue articles. Tbe only difference is they relate to river 
veuelr. It makes mom sense to &fine tbe process for 111 diechgers first and then include only 
tbe p i i d  provisions for river vesaele than to rrput m ~ s t  of these again. 

Article 55 OK, but should include river vursels. 

Article 56-59 This is a d  sufficient detail for guidance oa rumpling and analysis. It would be more appropriate 
to nfereace r standard, widely ovailrbls of p r o d m  such M STANDARD ME~HODS FOR THE 
ANALlfSLS OP WATEXS AND W A S T E W A ~  M d  th8l bezb is w g  00 EULlpling and 
d y h  for dl orgllrizaIiwr tIuI will be Lvolvd in it. Specifying the level of detail thnt is here 
I d a  oae to believe thml wb.1 is printnd is d l  aae nssdr to do to srmple. Much more guidance 
uIKasMry. 

Articles 60-69 All rrradub wed to be nviriled. Not d y  ve tbe .I.Nkrdr incamisteat, but it is n d  clear to 
whrt they date. It would be better to emct r single, luge Uble that brs both waterways 
rtradrrb rad d i r b g e  gudub. Such r table rppsus in the following Annex. To avoid 
coabioa,  rpacifj tbe arma of puuaeccn in English (according to the wry they ue given in 
Scradud M W ) ,  unlsu r wnformracc tabk bchwa the Anbic lumcm md hglisb nrme ue 
given. Tnndltioar of r& law ue very umfuring. rsd tbe Anbic version would be confusing to 
people wing Studud Mechob u b whch puuaecen to meunue for. 



ANNEX D 

COMPARISON OF EGYPTIAN STANDARDS WITH EACH OTEiER 
AND U.S. AND WHO STANDARDS 





ANNEX E 
- -- - - 

INFURMATION FOR INDUSTRIAS, DATABASE 



ANNEX E. Infonmatiau~ for PnduslriPJ Database 

Name of firm 
Location 

Governorate 
City, town, or village 
Street and number 
Laritude and longitude 

Waterway type 
River 

Main, Dunietta, Rosetta 
River kilometer 

Drain 
Drain name 

Drain discharges to 
Lake (Name), River Nile (or branch), Mediterranean Sea 
Distance to lake, river, or sea 

Sewer 
Name of treatment plant receiving sewer 

Treatment plant discharges to drain to 
M e  (name). River Nile (or branch), Mediterranean Sea 
Distance to lake, river, or s e ~  

Lake 
Lake name 

Mediterranean Su 
LPnd 

Ltitude m d  longitude of disposal site 
Area of site 
Underlying aquifer 

Groundwater 
htitude m d  longitude of discharge well 
Aquifer 

Primary manufacturing proceee 
Stum electricity production, petroleum refining, phrrmPceuticrl production, tpnning, pulp and paper, cemeat 
production, iron m d  steel, brick malung. electroplating, food procuuring, fertilizer mmufactun, pesticide 
manufactun, plrstics md organic cberniuls manufacture. spinning, weaving, ginning, textile dyeing, other 
(spacify) 

Operational mode 
Continuous 
Batch 

For each kind of btch produced 
F r r q ~ Y  
Dischuge per batch 
Dischuge cbuacteristiticr (me below) 

Volume of dischuge 
Maximum, minimum, md m a n  

Treatment 4 
Sedimentation, pmcipitation, dissolvd air flotat~on, d~sc~llat~on, air stripping, reverse osmoeia, other (specify), 
none 
Biological 

Activated sludge, oxidation ponds, trickling filter, othcr (specify) 



Disclwge chnrocteristice (monitoring) 
Toxicity (LCSO) 
Heavy m c d e  

Cadmium 
Copper 
Hexavalent chromium 
Cobnlt 
Lead 
Nickel 
Mercury 
Selenium 
Zinc 

Toxic organics 
Cyanide 
BOD 
TSS 
TDS 
TotaI N 

Kjehldnhl N 
NO3 
NO2 

Total phosphonrs 
Inspectioc d t s  

Date of last inspection 
Complirnce etatus at last in~pection 

No attempt to comply; Making good futh effort, but wbstantidly 
nommplimt;  Substantially compliant, but with r few minor exceptions; 
Campliant 

Facility evdurtion 
New (last 10 y m )  

Well m a i n a d ;  M i n t a m m e  OK; Poorly nuinbind 
Medium (10 to 25 yam) 

Well mrintrined; Mlintcnrnce OK; Poorly mintabed 
Old (more thrn 25 y u ~ )  

Well maintained; !Alinlmulce OK; Poorly mrincrind 



ANNEX F 

INFORMATION FOR SEWAGE TREATMENT PLANT DATABASE 



Name of trcutmcet plant 
Lncation 

Governomtc 
City, town, or villnge 
Street and number 
Latitude nnd longitude 

Waterway type 
River 

Main, Damjetto, Roscttn 
River lcilotnctcr 

Drnin 
Drain name 

Drain discharges to 
Lake (Name), River Nile (or branch), Mediterranean Sea 
Distance to lake, river, or sea 

lake 
Lake name 

M d i t e m e a n  Su 
h d  

LPtitude m d  longitude of disposal site 
Area of site 
Underlying aquifer 

Groundwater 
Lotitude and longitude of discharge well 
Aquifer 

Population served 
Industries discbrging to eewers 
Design crpncity 
Volume of discharge 

Maximum. minimum, and meur 
Treatment used 

Sedimen~tion, ~mcipielion, dissolved air flotat~oa. bstillrtion, air stripping, reverse osmosis, ohcr  ( p i f y ) ,  
Ookle 

Biological 
Activated sludge, oxidolion @, tnckllng filler, 4- 
life, other (specify) 

Dischuge chrrocteristics (monitoring) 
Toxicity (LCSO) 
Huvy mcds 

Cadmium 
Copper 
Hexrvdent chromium 
Coh l t  
l a d  
Nickel 
Mercury 
Selarium 
Zinc 

Toxic orgrnica 
Cyanide 
BOD 
TSS 



TDS 
Total N 

KjeJ~lddil N 
NO3 
NO2 

' S ~ h l  phoaphorue . 
Fmal coli form 
P d  streplococci 

Impection rceults 
Data of Inst impction 
Compliance statuo at lnst inspsction 

No attempt to comply; Making good faith effort, but mbstantially 
noncompliant; Substantially complinnt, but with a few minor exceptions; 

Cornplinnt 
Fecility evaluation 

New (11nt 10 yeam) 
Well maintained; Maintcnnnce OK; Poorly maintained 

Medium (10 to 25 years) 
Well maintained; Maintenance OK; Poorly maintained 

Old (more Ihlo 25 yam) 
Wall maintained; MPir~tennnce OK; Poorly nuhtained 


