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Abstract 

 

 Centralized wastewater systems are ubiquitous in the developed world.  Originally 
effective at cleansing cities of waste and disease, carriage networks are now expensive to 
upgrade and expand.  Small-scale facilities have been popular in rural areas, but have attracted 
attention in recent decades for urban use.  The life cycle cost of a decentralized system is equal 
to that of a centralized network and has added benefits, including planning flexibility and greater 
control over treated effluent.  Engineers remain skeptical, though, and nodal systems have failed 
to gain the upper hand.  Developing cities with less infrastructure and faster growing populations 
could be poised to benefit from decentralized systems.  To further explore this premise, 
wastewater planners in Greater Cairo were interviewed over the recent commissioning of 
centralized treatment plants at New Cairo and 6th of October.  Given Cairo’s short history with 
wastewater systems and the challenges of staffing, operating, and regulating a network of 
localized facilities, engineers were justified in choosing a centralized approach.  Still, the 
planning process is convoluted and short-sighted at times, with onerous restrictions on land use 
and too little emphasis on wastewater reuse.  Projects lack clear vision or ownership, and 
planners seem reluctant to make full use of treated effluent.  To better align future wastewater 
plans with looming water scarcity, the Egyptian government must streamline its water agencies, 
loosen restrictions on plant locations, and commit itself to reuse.   
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I. Introduction 

 

 

For the last 150 years, wastewater in developed cities has been removed and treated using 

centralized systems.  Large carriage networks transport sewage to remote facilities, where the 

water is treated and released to the environment. While this model has successfully served many 

cities, cleansing them of wastewater and minimizing disease, the costs are mounting.  Replacing 

and expanding large piping schemes is expensive.  Centralized systems also disrupt catchment 

hydrology by transferring water long distances from supply source to wastewater outfall.   

In response to these issues, planners have debated whether decentralized networks of 

smaller facilities are more appropriate.  Common in rural areas, satellite systems are perceived to 

be less economical than centralized networks.  Research suggests otherwise; economies of scale 

from larger facilities are negated by diseconomies from bulky carriage networks.  Nodal systems 

offer a number of benefits: capacity additions can be more closely matched with real population 

growth, water flows can more closely mimic their natural movement, and treated effluent can be 

reused locally.  The developed world has been slow to change its ways, though.  Developing 

cities, with less legacy infrastructure and faster-growing populations, will be more likely able to 

utilize decentralized systems. 
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 To examine whether a shift toward nodal systems is possible in the developing world, I 

travelled to Cairo in June 2010 to interview engineers about their experiences in wastewater 

planning.  Egypt faces an increasingly water-stressed future, as food needs and Nile basin 

negotiations impact both demand and supply.  In response to population growth, the government 

is encouraging migration to new settlements in the desert.  At two of these cities – New Cairo 

and 6th of October – wastewater treatment facilities have recently been commissioned.  In theory, 

these sites are well-suited for nodal systems; they are fast-growing and could benefit from reuse 

for urban greenery.  Planners opted for centralized networks, though; only in a few rare 

instances, on private developments, are small-scale solutions being pursued in the new towns.   

 On balance, planners in Egypt are right to stick with the centralized approach.  Cairo has 

a short history with wastewater and is rightly more focused on providing basic coverage than 

building an overly advanced system.  There is likely also a short supply of plant managers 

qualified to operate a multitude of small plants, and the sector lacks a history of best practices 

and regulatory rigor needed to guide such a system.  Furthermore, international EPC firms have 

little interest in the administrative hassle of a multi-site concession.   

Nevertheless, artificial headwinds prevent more thoughtful wastewater decision in Egypt.  

Master plans are cobbled together over many years by numerous government ministries, often 

with overlapping or narrowly-defined responsibilities.  As a result, projects often lack direction 

or coherence.  Clumsy zoning laws also limit the number and location of wastewater facilities 

possible.  Lastly, the government is not pursuing reuse ambitiously enough.  Though a 

decentralized approach may not be appropriate in Egypt in the near term, the government should 

take steps to streamline its water ministries, ease onerous regulations, and emphasize integrated 

planning and reuse.    
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II. Decentralized Wastewater Treatment Options 

 

 

II.1  Introduction 

In the 1850s, untreated sewage accumulated in central London, leading to a cholera 

epidemic and malodorous living conditions.  To alleviate ‘The Great Stink’ of 1858, Sir Joseph 

Bazalgette, the chief engineer of London’s Metropolitan Board of Works, began designing 

London’s first sewerage network.  Over the next two decades, a system of brick sewers was built 

to intercept, aggregate, and deposit wastewater downstream (Halliday 1999).  Drinking water 

quality improved and the cholera epidemic subsided.  During the same time period, Baron 

Haussmann and Eugene Belgrand equipped Paris with sewers to transport wastewater away from 

the city (Reid 1993).  The result is an underground network of progressively larger pipes that 

mirrors the streets and avenues above. 

Over 150 years later, the sewage model developed in London and Paris continues to 

dominate urban wastewater management.  With few exceptions, sewerage systems in densely 

populated developed areas rely on extensive underground carriage networks to transfer sewage 

away from population centers.  The wastewater often undergoes some degree of treatment at a 

remote facility before being returned to the environment through an outfall.  This model is being 

stretched to its limits, though, with “new constraints on the economics of providing the 
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infrastructure for the 19th century ‘big pipes’-oriented solutions” (Newman 2001).  Repairs, 

upgrades, and expansions are prohibitively expensive. 

An alternative to this ‘centralized’ system is a ‘decentralized’ approach, where a series of 

smaller carriage networks and treatment facilities serve communities on a localized basis.  This 

model, also known as a ‘nodal’, ‘satellite,’ ‘small-scale,’  or ‘distributed’ approach, is common 

in rural areas where extensive pipe networks are uneconomical due to low population density.  In 

the last few decades, engineers have asked whether the decentralized approach might also be 

preferable in urban settings.  As treatment technology has improved and planners have grasped 

the full cost of maintaining large carriage networks, small-scale systems have become more 

attractive.  The centralized approach, though, is still perceived by many to be the “most reliable, 

easiest to manage, and least costly per capita” (Pinkham et al. 2004a).  While there is some truth 

to this sentiment, the model appears to endure in part due to more nuanced reasons.  

Communities are generally reluctant to be situated near wastewater facilities, engineers are most 

familiar with the centralized approach (Etnier et al. 2007), and the legacy pipe networks 

throughout many developed cities bias planning decisions toward maintaining the status quo. 

 

II.2  Centralized Wastewater Systems 

A typical centralized wastewater systems has an extensive carriage network and a single, 

remotely-located treatment facility.  In a centralized system, the primary asset is the pipe 

network.  Small household pipes feed into progressively larger pipes and trunk mains that 

connect to the wastewater treatment plants.  These collection systems are expensive to dig and 

install, and often account for 70 – 90 % of the total capital costs of a system (Otis 1997).  They 
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are also costly to maintain and expand, especially in congested cities where utilities must 

contend with densely clustered buildings and pipes and wires from other service providers.  For 

example, Thames Water announced in 2004 a £2 billion project to add a 22-mile-long, nine-

meter-wide tunnel deep under London needed to bolster the sewage system (Brown 2004).   

Centralized systems benefit from certain economies of scale.  Large treatment facilities 

are more economical to build and operate than smaller plants.  Per capita planning, engineering, 

construction, labor, and chemical costs fall as the size of the facility increases.  There are also 

some cost advantages to building with larger pipes, though we shall see later that the 

diseconomies of scale inherent in carriage networks are more significant.   

One of the few detailed studies of urban wastewater system costs is from Adelaide, 

Australia.  Clark (1997) charts the capital and operational costs of the carriage network and 

treatment process for a variety of plant sizes, and compiles a representative cost curve for a city.  

As expected, the study finds that treatment processes become cheaper as larger populations are 

served.  Figure II.1 shows the capital costs of a treatment plant per service, and Figure II.2 shows 

the annual operational costs of a treatment plant per service unit.  (Each service unit accounts for 

2.5 people).  Costs are lowest when a plant services more than 10,000 service connections, or 

25,000 people.     
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Figure II.1: Capital costs, in 1997 Australian dollars (Clark 1997) 
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Figure II.2: Annual operational costs, in 1997 Australian dollars (Clark 1997) 
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From a managerial perspective, centralized systems are easier to operate, especially if a 

municipality or service provider has a limited number of qualified personnel in the region.  

Staffing one large facility is, on balance, easier than staffing several smaller facilities.  It is also 

easier for planners to design and receive approval for as few facilities as possible.  One project 

manager at an international engineering, procurement, and construction (EPC) firm indicated his 

company would only participate in projects with minimal upfront administrative and preparatory 

requirements – in other words, centralized facilities (elite interview #1 2010).   

 Pinkham et al. (2004a) outline some of the drawbacks to centralized systems.  In smaller 

communities, low population density makes the investment in a carriage network and treatment 

plant uneconomical.  It is for this reason that decentralized systems are most prevalent in rural 

settings.  Centralized systems are also at risk of being overbuilt, as population growth projections 

may not materialize.  Communities that overbuild can then be left with untenable debt burdens.  

Hillsborough County, Florida, suffered for years under a debt load incurred through the 

construction of an oversized sewerage system (Ibid).  Larger systems also impact the hydrology 

of a basin by shifting water far away from its source.  Boston, Massachusetts, has struggled with 

falling water tables and dwindling river baseflows due in part to large water exports carried out 

by the sewerage system (Pinkham et al. 2004b).  In many cities, planners are hard at work 

procuring new sources of water while millions of gallons of wastewater are being pumped away.   

Finally, centralized systems are often unwieldy, with significant leakage and deferred 

maintenance needs.  It is not uncommon for developed cities to have leakage rates of 30-40%; in 

2008, Italy lost 47% of its municipal water to leaks (Global Water Intelligence 2010a).  Because 

repairing these systems is expensive and disruptive, high leakage rates persist and investment 

levels are chronically inadequate.  The US EPA (2002) predicted a 20-year funding shortfall of 
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between $76 billion and $534 billion for wastewater treatment and drinking water provision in 

the US.  Booz & Company (Doshi et al. 2007) predict total water infrastructure investment needs 

in US, Canada, and Europe – areas in which the centralized model is prevalent – of $15.6 trillion 

over the next 25 years.  In the developing world, the investment needs are even more 

challenging.  Winpenny (2003) and Tremolet and Scatasta (2010) catalogue numerous barriers to 

attracting financing in low-income nations, including political risk, foreign exchange 

fluctuations, inadequate tariffs, and poor borrowing coordination between municipalities and 

federal governments.  In short, the struggle to fund capital-intensive water projects is a global 

phenomenon.  As we shall see later, moving away from the centralized model may partially 

alleviate this predicament. 

 

* * * 

While the centralized approach has served the developed world well for the last 150 

years, its twilight may be near.  Carriage networks are strained, with rising costs and no obvious 

funding solutions.  Nelson (2008) sums it up best: 

“This industrial model has more than adequately protected the public from 

pathogens and floods, largely by storing and piping clean water long distances 

into population centers and then transporting wastewater pollutants away.  But the 

approach is also wasteful, environmentally disruptive, and ultimately not 

sustainable as populations increase and more and more land is developed over 

time.” 
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II.3  Decentralized Wastewater Systems 

Decentralized wastewater systems are smaller, localized alternatives to the centralized 

model.  Though there is no clear boundary between the approaches, decentralized systems 

generally “collect, treat, and reuse or dispose of wastewater at or near its point of generation” 

(Crites and Tchobanoglous 1998).  While centralized systems rely on gravity sewer mains, 

cluster systems use “alternatives such as small-diameter pressurized pipes, small-diameter 

gravity, and vacuum sewers” (Pinkham et al. 2004a).  Small-scale systems tend to utilize 

alternative treatment methods such as sand and trickling filters, and are often owned by 

developers and other non-public entities (Ibid).  Again, the boundaries are flexible; a city may 

rely on some larger gravity mains to smaller plants, a decentralized facility may use traditional 

activated sludge methods, and a municipality may adopt a nodal approach.   

The relative scale of the system along the continuum of treatment options is most 

significant, with centralized systems typically serving entire communities and decentralized 

approaches serving “only a portion of a community” (Ibid).  In  rural setting, a decentralized 

facility might serve a single household, while a localized plant serving 100,000 people in a city 

of 1,000,000 could be considered decentralized.  At this scale, Pinkham et al. (2004a) 

characterize the debate in terms of the “relative value of multiple central treatment plants [each 

serving a community] vs. one or two regional plans [each serving several communities].”   

At one point, centralized systems were considered safer and more reliable than small-

scale facilities.  Technological advances, particularly in membranes, now ensure that 

comparable, if not better, quality is possible with localized facilities (O’Callaghan 2010).  

Decentralized systems offer numerous other benefits, as catalogued by Pinkham et al. (2004a).  
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From a planning and financial risk perspective, nodal systems reduce the cost of a system by 

better matching the expansion of capacity with real population growth.  Unless cost inflation 

exceeds the discount rate, shifting construction costs into the future lowers the present value of 

the project.  With smaller systems, planners can avoid overbuilding.  This minimizes the 

opportunity cost of wasted capital and avoids the extra operational expense of an underutilized 

facility.  In short, adding capacity on an ‘as-needed’ basis ensures that planners “minimize future 

regret” (Pinkham et al. 2004a).  Figure II.3 illustrates how expanding centralized capacity creates 

periods of overcapacity. 

 

 

Figure II.3: Illustrative capacity of wastewater options (Pinkham et al. 2004a) 

 

Though large-scale treatment plants reap economies of scale, the cost of installing and 

maintaining a large carriage network negates this benefit.  As larger populations are serviced by 

the same facility, bigger pipe mains are needed to transport the wastewater. Figure II.4 shows a 

conceptualization of this phenomenon.  
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Onsite Facility Small-Scale Facility Medium-Scale Facility Large-Scale Facility  

Figure II.4: Carriage networks needed to serve different facility sizes (Clark 1997) 

 

While there are some economies of scale from purchasing bigger pipe segments and 

building larger features, Clark (1997) points out that these benefits are overwhelmed by 

increasing per capita requirements.   In other words, “since the number of serviced allotments 

remain constant in all cases [shown in Figure II.4], the cost per service must also increase as the 

scale of servicing increases” (Ibid).  Figure II.5 shows the per capita construction costs of 

carriage networks across different populations.     

$0

$1,000

$2,000

$3,000

$4,000

$5,000

$6,000

1 10 100 1,000 10,000 100,000 1,000,000

Number of Service Units

C
ap

it
al

 C
o

st
 p

er
 S

er
v

ic
e
 U

n
it

 

Figure II.5: Capital cost of carriage networks (Clark 1997) 
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As noted earlier, carriage networks account for the vast majority of construction costs of 

a system.  Because pipes are such a significant expense, the ‘diseconomies’ of scale exhibited in 

Figure II.5 cancel out the economic benefit of a large-scale treatment facility.  In a smaller 

system, the higher relative treatment costs are balanced out by a cheaper carriage network, and in 

a large system, the savings from large-scale treatment are netted against a more expensive 

carriage network.  Thus, the per capita life cycle cost of a decentralized urban wastewater system 

(including capital expenditures and operational expenses) is roughly equivalent to that of a large 

centralized system.  Figure II.6 shows the total system costs across different population sizes and 

for different population densities.   
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Figure II.6: Life cycle cost for different urban population densities (Clark 1997). 

 

For small populations, higher treatment expenses weigh heavily on total system costs.  As 

population grows and the carriage network costs increase, the life cycle cost begins to flatten out.  
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As Figure II.6 shows, this happens when the network reaches 10,000 service units, or 25,000 

people.  In other words, a network serving 25,000 people has roughly the same per capita cost as 

one serving 2,500,000 people. 

Clark (1997) also analyzes the sensitivity of total system costs to operating expenses.  He 

finds that a hypothetical drop in treatment costs from technology improvements would create a 

nearly flat total system cost curve, as shown in Figure II.7. 
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Figure II.7: Life cycle cost for different treatment cost levels (Clark 1997). 

 

It is worth emphasizing that these findings reflect the life cycle cost of the system, which 

is frequently beyond the control of planners.  If a growing municipality already has a centralized 

carriage network in place, planning decisions will be based on incremental costs.  Decentralized 

options will likely not be considered, as it is cheaper to expand an existing system by adding 
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treatment capacity and bolstering the carriage network.  As a result, opportunities for planners to 

evaluate life cycle cost at the outset of a project are rare.   

 Even in situations where centralized options are most economical, planners may opt for 

nodal solutions.  In the Küçükçekmece Basin in Istanbul, an area expected to grow to 4 million 

people by 2040, planners opted for a series of four plants around the border of the lake to handle 

future wastewater flows (Eroğlu et al. 2002).  Though the multi-plant solution is more expensive 

than a centralized facility, it will limit environmental damage and avoid several large-diameter 

piping schemes. 

 

II.4  Wastewater Reuse 

An emerging trend in water management is wastewater reuse.  Recycled or reclaimed 

water is treated and repurposed when it otherwise would have left the network and been ‘lost’.  

While secondary-treated wastewater has previously been used for low-value crops, there is 

strong interest in using tertiary-treated water in urban settings.  Even though highly-treated 

reclaimed water is “not physically distinguishable from drinking water” (Okun 2002), it is rarely 

fed directly into household taps.  Instead, it goes toward several non-potable uses, including 

irrigation, toilet flushing, road and building cleaning, industry, and fire protection (Ibid).  

Global Water Intelligence (2010b) predicts rapid growth in municipal wastewater reuse 

as pressures on global water resources are coupled with advances in filtration technologies.  

Orange County, California, has developed a rigorous treatment standard for ‘New Blue Water’ to 

replenish aquifers and reservoirs, while Singapore’s NEWater serves industrial customers (Ibid).  

Over the next seven years, new reuse capacity is expected to grow 18% annually (Ibid).   
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One of the main benefits of the decentralized approach is the flexibility to treat and reuse 

sewage effluent close to its source, more closely mimicking natural flows.  In a centralized 

system, a second network of pipes is needed to transport recycled water from the treatment 

facility back to its source.  Decentralized treatment avoids this redundancy.  On-site systems 

return water to the environment directly through soil absorption, while nodal networks can pipe 

reclaimed water short distances for green areas and other urban uses.  Hamilton (2004) compares 

a hypothetical centralized reuse facility to three smaller units and finds that the satellite approach 

is 10% cheaper due to lower distribution and energy costs.  Booker (1999) finds that greywater 

reuse systems are most cost-effective at a smaller scale, when between 1,200 and 12,000 

connections are served.  Chen and Wang (2009) find that decentralized reuse systems create a net 

benefit when all environmental benefits are included.1  Fane et al. (2002) also note that small-

scale systems enable greater control over quality and pathogen levels.   

Finally, the localized approach gives communities more control over local landscapes in 

water-scarce areas and in times of drought (Pinkham et al. 2004a).  This is increasingly 

important in cities trying to maintain greenery.  Wang et al. (2008) describe the situation in 

Xi’an, China, a fast-growing, arid city where new housing developments must maintain 35% 

green coverage.  Treated wastewater from five sewage plants spread around the perimeter of the 

city is used for industry, landscaping, and agriculture.  Though there is already a degree of 

decentralization in this arrangement, Wang et al. develop a framework to evaluate whether new 

housing developments fall within an economical distance to connect to one of the five plants.  

On average, this boundary was 5.0 km away.  For developments outside this ring, building an on-

site treatment and reuse facility was more cost-effective.  In one example, the cost of an on-site 

                                                           
1 This study was not a comparison of centralized versus decentralized systems; it only evaluated the costs and 
benefits of a standalone on-site facility. 
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treatment facility was equal to the cost of 3.4 km of piping, far less than the 8.0 km needed to 

reach the nearest centralized facility. 

 

II.5  Lack of Adoption of Decentralized Systems 

Legacy infrastructure is a key barrier to adopting alternative wastewater approaches.  As 

discussed earlier, the presence of a carriage network biases planners towards continuing the 

expansion of the centralized system in place.  This was illustrated in Victoria, Canada, where 

officials recently abandoned a decentralization scheme over cost concerns.  When planners in the 

Capital Regional District of British Columbia began studying how to upgrade wastewater 

facilities to secondary treatment, they recognized the benefits of decentralized treatment and 

adopted an integrated management approach (Capital Regional District 2007).   

The first set of plans included up to eleven plants spread throughout the city (Ernst & 

Young 2009).  This number was then whittled to four facilities, two of them new, plus a sludge 

treatment facility (Stantec Consulting Ltd. and Brown and Caldwell 2009).  Most recently, plans 

were finalized to upgrade only one existing plant, build a new sludge processing facility, add 

storage tanks at a third site, and defer indefinitely plans for additional facilities (Capital Regional 

District 2010).  By switching from four facilities to one, the upfront construction cost of the 

project dropped from CAD$967 million to CAD$782 million, with annual maintenance falling 

from CAD$19.8 million to CAD$14.3 million (Ibid).  Given the sewage network already in 

place, the most cost-effective solution for Victoria was to enhance the centralized system, not 

adopt a multi-plant design. 
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Another reason decentralized systems are not more popular is that engineers frequently 

fail to integrate water and wastewater planning.  Clark (1997) observes that “the layouts of urban 

water supply, sewerage and drainage systems have been undertaken as separated activities with 

unrelated objectives.”  Nelson (2008) concurs, citing the “continued segregation of advocates, 

entrepreneurs, and professionals into the three separate spheres of water supply, stormwater, and 

wastewater.”  Each group focuses on its particular function without thinking about the integrated 

whole.   Opportunities to reuse wastewater or optimize flows within a system are then lost.   

The separation of engineering duties also prevents thoughtful consideration of life cycle 

costs.  One project manager with an international EPC firm cited an internal study which found 

smaller plants to be more capital intensive than larger ones, illustrating the well-known 

economies of scale (elite interview #1 2010).  He did not, however, have a strong opinion about 

piping costs, in part because his company specializes in building plants, not carriage networks.  

Not surprisingly, he was inclined to favor centralized systems.  There will always be engineers 

focused on different parts of a project, but it is critical that planners at the top review life cycle 

costs. 

To overcome these silos, Pinkham et al. (2004) recommend that project evaluations take 

into account “all costs and benefits of an alternative, inside and outside the conventional bounds 

of infrastructure systems, and from initial capital investments through operation and maintenance 

to eventual rehabilitation or replacement of an aged system.”  Were planners to think holistically 

and apply this level of rigor regularly, the benefits of decentralized systems would be apparent 

more often.   
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Ultimately, engineers are most influential in determining how fast new practices are 

adopted.  So far, they have been slow to embrace decentralized systems.  In the most 

comprehensive study of why engineers favor traditional approaches, Etnier et al. (2007) outline 

four sources of bias.  First, it is not in the commercial interest of engineers to consider 

decentralized solutions.  On the ‘demand’ side, clients, regulators, and financing sources are 

often unwilling to consider decentralized alternatives, giving engineers little motivation to 

consider or propose localized solutions for specific projects.  On the ‘supply side’, “there is the 

common perception and often a reality that engineers receive smaller fees…from decentralized 

projects” (Ibid), leading them to favor centralized options.  Second, engineers are fundamentally 

unknowledgeable about decentralized options.  University curricula are geared towards 

traditional approaches, there are few data and field examples of successful decentralized systems, 

and research funding in the area is scarce.   Third, regulatory regimes are frequently unhelpful.  

Rules regarding decentralized systems are either too restrictive or too lenient.  The latter can 

result in low-quality systems that “tarnish the reputation of decentralized wastewater systems, 

making equitable consideration more difficult in other communities” (Ibid).  Lastly, Etnier et al. 

(2007) echo the sentiment that engineers fail to apply ‘systems thinking’ to water management.  

If planners were to consider more fully the cause and effect relationships within a catchment, 

demand and supply decisions could be made in unison without ‘exporting’ watersheds long 

distances via centralized networks.   
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* * * 

It may be a while before decentralized urban wastewater systems are more prevalent.  In 

developed cities, their application is limited by legacy infrastructure and fixed attitudes among 

engineers.  The areas with the most potential – and need – for satellite systems are those without 

adequate sanitation coverage.  These cities tend to be in the developing world, where high 

population growth, insufficient capital, political dysfunction, and poor planning decisions have 

led to underdeveloped basic infrastructure.  Will these areas be more open to satellite systems, or 

will existing headwinds – and perhaps new ones – continue to favor the centralized approach? 
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III. Wastewater Planning in Egypt 

 

 

III.1  Egypt and the (ile 

Each year, 5.5 billion cubic meters (BCM) of water flow through the lower reaches of the 

Nile (MWRI 2005), supplying Egypt with its social and economic lifeblood.  Without substantial 

rainfall or separate aquifers near the river valley, the Nile is, practically speaking, the only source 

of water for Egypt.  Increasingly, however, population growth and upstream claims on the Nile 

cast doubt on whether the supply of water will keep pace with demand.  

The main driver of increased water demand is population growth.  In 1800, Egypt’s first 

census recorded only 2.5 million people.  By 1996, it had risen to 59.3 million; by 2003, 72.5 

million (MWRI 2005).  Current population is an estimated 80 million people (US CIA 2010), 

which is near the level predicted five years ago for 2012 under a high-growth scenario (MWRI 

2005).  The government’s expectation that 2017 population not exceed 86.9 million people looks 

increasingly doubtful.  The vast majority of the population – 97% – lives in the Nile Delta, which 

comprises only 4% of the country’s land (Ibid).   

Egypt has worked hard to make water services accessible to its citizens.  The Ministry for 

Water Resources and Irrigation’s 2005 National Water Resources Plan (MWRI 2005) states that 

90% of the population has in-house pipes and another 5% has access to standpipes.  Sanitation 
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figures are worse, though; half of urban residents have sewage access, while 10% of rural areas 

are covered.  The government plans to fully cover all urban residents by 2017 (Ibid).  Outside 

observers, however, have questioned whether water services in Egypt are as robust as the 

government claims.  In March 2010, the UN Independent Expert on the human right to water 

found that the water supply to residents in slums and illegal housing was spotty and 

inconvenient, and that sanitation works were overwhelmed, with considerably worse coverage 

for poorer areas (de Albuquerque 2010).  More challenges lie ahead.  Currently, 68% of Egypt’s 

water goes towards an agriculture sector that accounts for 17% of GDP (MWRI 2005) but is not 

nearly large enough to support the population; Egypt imports 50% of its cereals (Luzi 2010).  

Based on current land use trends, agricultural demand for water will outstrip supply by nearly 

30% by 2017 (MWRI 2005). 

 Egypt faces a further threat to its water supply.  Agreements from 1929, 1959 and 1993 

with its upstream neighbors (some of whom were represented by Great Britain) guaranteed 

Egypt a 55.5 BCM share of the Nile (Ibid).  In recent years, this share has been ~4 BCM/year 

higher owing to discord in Sudan (Ibid).  In 1992, a technical committee was formed by basin 

countries to study the river.  By 1999, this was transformed into the Nile Basin Initiative, a nine-

member body that “seeks to develop the river in a cooperative manner, share substantial 

socioeconomic benefits, and promote regional peace and security” (Nile Basin Initiative 2010).  

In May 2010, after a failing to negotiate a comprehensive resource sharing agreement, Ethiopia, 

Rwanda, Uganda and Tanzania broke away from the group to sign their own agreement (Wallis 

and Saleh 2010).  Prior to the impasse, Egypt had resisted relinquishing its ironclad “historic 

water rights” (Ibid), insisting that upstream countries with alternate sources of water respect 

Egypt’s unique reliance on the Nile.  Ethiopia and others countered that economic and food 
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needs necessitated some upstream development of the river.  While the situation has not yet been 

resolved, there is a real possibility that Egypt will receive a reduced share of the Nile. 

 

* * * 

Egypt has a three-part plan to address the pending shortfall in its water budget (MWRI 

2005).  First, it is developing additional resources.  In low-population areas such as the Western 

Desert, Sinai, and the Eastern Desert, planners estimate that nearly 4.0 BCM/year is available 

from non-renewable aquifers.  Egypt will also pursue rainwater and flashflood harvesting, 

though these are acknowledged to be low volume sources with limited applicability south of the 

Mediterranean coast.  Desalination is becoming popular, with plants in the pipeline for Hurghada 

and North Sinai (PPP Central Unit 2010a).  Lastly, Egypt estimates that climate change will 

provide an additional 4.0 BCM/year of flow down the Nile.  While this may well occur, it would 

barely offset the portion that Sudan is entitled to but has not used.  More notably, climate change 

is the only resource development proposal that affects the bulk of Egypt’s population in the Nile 

valley.  If it does not materialize it will be very problematic for water planners. 

The second part of the plan is to use existing resources more efficiently.  New agriculture 

developments have been postponed, and there is a renewed focus on limiting Nile outflows to the 

desert, inland lakes, and other sinks.  Basic irrigation practices, however, are not being targeted 

for efficiency improvement.  The government also plans to explore wastewater reuse for the 1.2 

BCM/year of effluent produced at new industrial cities, though details are scarce and it is unclear 

how much is currently repurposed (Ibid).  The third part of Egypt’s plan is to prevent industrial 

and agricultural pollution and to treat urban wastewater.  Currently, wastewater services are 
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available to 18 million people, or half the urban population, up six-fold in the last two decades; 

by 2017, all 40 million projected urban residents are expected to be covered (Ibid). 

 

III.2  Housing in Egypt 

Egypt has adopted various housing strategies in response to rapid population growth.  In 

the 1940s and 1950s, housing construction was carried out by the private sector.  In 1958, 

following the Egyptian revolution, President Gamal Nasser’s government pursued ‘Arab 

Socialism,’ instituting rent controls and imposing a heavy bureaucracy over the housing market.  

Private investment dried up and available housing dwindled (Feiler 1992). 

In the 1970s, under President Anwar Sadat, the government attempted to resuscitate the 

housing market and alleviate overcrowding through state-run building programs and renewed 

private investment.  The 1973 October Papers outlined a policy of infitah that included the 

decentralization of government functions and provisions to encourage private investment (Ibid).  

One component of this program was the development of new towns, some of which had been 

planned during Nasser’s time.  The settlements were meant to “relieve the population pressure on 

Cairo and to reduce the conversion of arable land into urbanized land” (Ibid), and to “move 

polluting industries away from existing cities” (MWRI 2005).  More fundamentally, colonizing 

the desert has been “a dream of Egyptian rulers throughout the millennia” (Luzi 2010).   

Law #59, passed in 1979, created the New Urban Communities Authority (‘NUCA’) and 

formalized the framework for creating two types of new communities (MHUUD 2010).  The first 

would be self-sustaining settlements for the lower-and-middle-classes, with both housing and 

work opportunities; one example of this is the 10th of Ramadan, located over 50 km away from 



28 

 

Cairo.  The second type would be placed closer to Cairo and Alexandria, allowing workers to 

commute to the urban centers; examples of this include Al-Obour, 6th of October, and 15th of 

May, all within 35 km of Cairo (Feiler 1992).  Currently, sixteen new cities are under 

development and expected to be completed by 2017 (MWRI 2005).  All but three are close to the 

Nile and rely on the river for water.  They will also “use the desert as a destination of [sic] 

wastewater and are assumed to have wastewater treatment plants by 2017” (Ibid).  The 2005 

National Water Resources Plan mentions an additional 41 sites that have been proposed to house 

an estimated 6.7 million people by 2017, though it is unclear how much progress has been made.  

Figure III.1 shows the existing and planned new communities.  

 

 

Figure III.1: New cities planned in Egypt (MWRI 2005) 
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III.3  Greater Cairo 

Many of the new communities are planned for Greater Cairo, which has struggled for 

decades with rapid growth and increasing population density.  In 1956, planners had assumed the 

city would grow to 4.5 million by 2000; in 1966, the population had already reached 6 million 

(Sutton and Fahmi 2001).  By 1996, the population had quadrupled during the previous 50 years 

while habitable land had only doubled (Harris and Wahba 2002).  By 2008, Greater Cairo had 

reached 17.6 million people (Fahmi and Sutton 2008).  In the 1970s and 1980s, it is estimated 

that nearly 84% of housing construction occurred among the multi-storey informal settlements 

on the fringe of the city (Sutton and Fahmi 2001). 

The 1970 master plan for Cairo envisioned a “‘super-agglomeration’ with satellite towns” 

that would “divert further growth to new towns built essentially on desert land so as to preserve 

agricultural land” (Sutton and Fahmi 2001).  The towns were to be economically self-sustaining, 

though their proximity to central Cairo would also allow for commuting.  An industrial area to 

the south of the city was expanded, and the new towns 6th of October, Al Badr, and El Obour 

were born (Ibid).   

In 1983, an updated master plan included ten new settlements in the desert regions to the 

east and west of Cairo (Fahmi and Sutton 2008).  These cities were to be part of a broader plan to 

split Greater Cairo into ‘Homogenous Sectors’ that would act as self-sufficient, autonomous 

zones, each serving 500,000 to 2,000,000 people (Ibid).  These areas would employ 80% of the 

local population and provide strong municipal services and public transportation (Farid and El 

Shafie 1998).  They would facilitate growth along an east-west rather than a north-south axis, in 

order to preserve green land for agriculture.  For years, the strongest growth has been north and 
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south of Cairo, with the inner city population shrinking; planners are eager to halt this trend and 

shift population centers away from the Nile valley (Sutton and Fahmi 2001). 

 

* * * 

Despite the government’s ambitious vision for settling the desert, Egyptians have not 

responded enthusiastically.  In fact, the master plans for Greater Cairo have been a “relative 

failure” (Fahmi and Sutton 2008) due to the “basic inability of the new towns to attract 

population” (Ibid).  By 1986, the new town program had achieved less than 4% of its population 

targets (Bayoumi 2009).  In 2006, less than 15% of targets were met, and the occupancy rates for 

completed housing was a mere 40% (Ibid).  Observers have cited several reasons for this trend, 

including a lack of central planning, sound economic foundations, employment opportunities, 

social and cultural centers, or other community services in the new cities.  The relatively high 

cost of housing also deterred the low-income Cairenes for whom the cities were originally 

intended (Feiler 1992).   

More fundamentally, people like living in Cairo.  Many are able to stay there through the 

‘spontaneous urbanization’ of the illegal settlements (Sutton and Fahmi 2001).  Planners “failed 

to allow for the possibility that people may prefer to remain in familiar, if crowded, ‘lived-in 

environments’ in Greater Cairo, rather than relocate to desert cities with unattractive modernistic 

architecture and which are ‘physically and psychologically distant’” (Ibid, and Stewart 1996).  In 

interviews, several Cairenes emphasized the closeness of families in Egypt.  Moving across the 

river from relatives is difficult; moving to a desert settlement 30 km away can be unthinkable 

(elite interviews #2, #9, and #11 2010) 
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For a time, the emphasis on low-cost housing discouraged the professional class from 

relocating to the satellite cities (Feiler 1992).  In the last twenty years, though, this trend reversed 

sharply.  In 1991, the Egyptian economy was restructured with help from the International 

Monetary Fund.  Public spending on housing was reduced, with private capital filling the void.  

Within years, the government “handed the future of these new cities over to private promoters 

and speculators”; thereafter, state resources were “directed to merely providing new expansion 

areas with basic infrastructure” (Sutton and Fahmi 2001). Unsurprisingly, private developers 

focused on higher-income households and bypassed poorer Cairenes (Bayoumi 2009).  Instead of 

alleviating growth among Cairo’s low-income informal settlements and slums, the satellite cities 

have become a “means of escape for Egypt’s upper-middle and upper classes, who are fleeing 

the noise and pollution of central Cairo” (Kelly 2010).   

 

III.4  6
th

 of October and (ew Cairo  

This paper focuses on the desert settlements of 6th of October and New Cairo.  The 

former, on the western edge of Greater Cairo, was one of the first new settlements in the area.  

Construction began in 1981 and the first housing units were available in 1986 (Gil 1992).  In 

1996, new settlements ‘6a’ and ‘6b’ were consolidated into ‘Sheikh Zayed’ new town, now 

considered an extension of 6th of October (Fahmi and Sutton 2008).  The current population is 

600,000 and is projected to rise to a rather vague range of 2.0 to 6.0 million by 2039 (PPP 

Central Unit 2009c).   

New Cairo city, east of central Cairo, has a more complicated history.  Over the course of 

five master plans between 1985 and 2005, the city was formed through consolidation of three 
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separate settlements entitled ‘1’, ‘3’, and ‘5’ (Bayoumi 2009).  Along the way, plans for an 

industrial area were reduced 90%, and the residential area was increased seven-fold (Farid and El 

Shafie 1998).  It was only in 2001 that the city in its present form was officially planned (Kelly 

2010).  While the original vision for the area was to house 750,000 people, the current target is 4 

million (Ibid), with estimates range from 3 to 5 million (IFC 2009 and elite interviews #1 and #2 

2010).  In late 2009, the population was 550,000 (IFC 2009).  Within the next five years it is 

expected to  nearly double to 1,000,000, with maximum capacity achieved within 20 to 30 years 

(elite interview #1 2010).  Figure III.2 shows the new cities surrounding Greater Cairo. 

 

 

Figure III.2: New cities in Greater Cairo (Fahmi and Sutton 2008) 

 

As with other new cities, actual population growth in 6th of October and New Cairo has 

lagged projections significantly.  In 1996, ten years after ‘opening’, 58% of housing units in 6th 

of October were vacant (Fahmi and Sutton 2008).  Today, to meet its population targets, the city 
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would have to undergo a nearly ten-fold expansion.  Similarly, New Cairo had met only 3% of 

its population targets by 1998.  Its current population will need to increase by a factor of seven 

before it is considered fully-occupied.  The two cities have also failed to become autonomous or 

self-reliant.  While they have attracted some universities and corporate headquarters, they 

function as de facto suburbs of Cairo.  New Cairo, for example, lacks “its own economic base 

and [is] making full reliance on the metropolis to provide its settlers with jobs and services” 

(Bayoumi 2009).  Conversely, a large percentage of the industrial workforce in 6th of October 

commutes from Cairo, forcing employers to provide bus services (Sutton and Fahmi 2001).   

 The failure to reach a critical mass of economic and social activity is due in part to the 

growing exclusivity of the satellite cities, where gated communities have become ubiquitous 

(Fahmi and Sutton 2008).  In 6th of October, lush office parks and residential developments with 

names like Dreamland, Gardenia, and Beverly Hills have crowded out accommodations for 

lower and middle-income families.  Despite demand for 42,000 low-cost housing units, the city 

built only 2,000 (Ibid).  New Cairo is home to the private developments Mirage City, Mayfair, 

Hyde Park, Festival City, Katameya Heights, and Madinaty, an enormous project that hopes to 

eventually house 920,000 people (elite interview #3 2010).  As in 6th of October, low-cost 

tenement housing projects in New Cairo have been curtailed or cancelled (Fahmi and Sutton 

2008).  Since 1999, almost all growth has catered to luxury housing, with few units available 

even for the upper-middle class (Bayoumi 2009).  Since population density is still low, New 

Cairo is a series of clustered European-style mansions, many of them under construction, 

separated by expanses of open desert.  In mere months, “large areas go from featureless desert, to 

bustling construction sites, to gleaming neighbourhoods” (Kelly 2010).  Picture III.1 captures a 
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typical residential construction scene in New Cairo, while Picture III.2 shows an office park in 

6th of October. 

 

Picture III.1: New Cairo residential property under construction (Kelly 2010) 

 

 

Picture III.2: 6th of October office park (author 2010) 
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 This expansion is different from the informal settlements around the perimeter of central 

Cairo, but it is not without precedent.  Heliopolis and Maadi, peripheral neighborhoods in Cairo 

built in the first half of the 20th century, were originally outside the city but have since been 

absorbed by urban growth.  And while they attracted upscale residents at one point, they are now 

being passed over for the new desert settlements (Kelly 2010).  Many in Egypt argue now that 

satellite cities like New Cairo and 6th of October are the only solutions to the burgeoning 

population, and that Cairenes will eventually have no choice but to move. 

 

III.5  Wastewater Management in Greater Cairo 

In the late 1980s, in response to an overworked, outdated sewerage network, Egypt 

embarked on the Greater Cairo Wastewater Project.  In the previous decade, sewage regularly 

flooded the streets, with less than half of wastewater receiving any treatment before its return to 

the Nile (Bedding 1989).  The scheme, one of the largest and most complicated of its kind, added 

50 km of tunnels and 150 shafts to the network, and was designed to handle a projected 

population of 8.5 million by 2000 (Mott MacDonald 2010).  A 9.7 km ‘spine’ trunk main was 

dug under central Cairo, moving wastewater downstream; this was later expanded to the southern 

part of the city to serve fast-growing Maadi (El-Nahhas 2006).  A large new secondary treatment 

plant called Gabal el Asfar was built at the end of the ‘spine’ tunnel; a second major plant was 

built west of the Cairo, at Abu Rawash; and an existing plant at Zenein was upgraded and 

expanded (Abu-Saada and Lintner 1999).  Figure III.3 shows the ‘spine’ tunnel and its northern 

terminus, the Gabal el Asfar treatment plant.   
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Figure III.3: Greater Cairo ‘spine’ wastewater tunnel (Egyptian Tunnelling Society 2010) 

 

Not surprisingly, the Greater Cairo Wastewater Project was very expensive, with a final 

tab of $4 billion (Doughty 1996).  Outside funding came from the United States Agency for 

International Development and the Overseas Development Administration of the United 

Kingdom, with additional support from Germany and Japan (Abu-Saada and Lintner 1999).  The 

technical planning and design was conducted by a American-British engineering consortium 

(Bedding 1989).  Though Cairo was overpopulated and had a badly underdeveloped wastewater 

system, the project is a good illustration of the cost and difficulty of centralized systems.   
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* * * 

Water and wastewater in Egypt are managed by an array of government ministries.  The 

Ministry of Water Resources and Irrigation (‘MWRI’) is the principal entity responsible for 

“securing coverage of all the water requirements in agriculture, industry, drinking, navigation 

and power sectors as well as other consuming requirements” (MWRI 2010).  The agency began 

as a general Public Works Department in the 1830s, but had its purview narrowed in 1964 (Ibid).  

Because most water in Egypt is used for farming, the MWRI is primarily focused on irrigation 

and less on municipal water services.   

The Ministry of Housing, Utilities, and Urban Development (‘MHUUD’), created in 

1996, is responsible for urban, social, and economic development (MHUUD 2010).  Funding for 

MHUUD is set by the Ministry of Finance and the Ministry of Planning (elite interview #4 

2010).  Among MHUUD’s responsibilities is the oversight and development of drinking water 

and wastewater infrastructure.  Several sub-ministries involved in this task include: the New 

Urban Communities Authority (‘NUCA’), responsible for planning new towns; the National 

Organization for Potable Water and Sanitary Drainage (‘NOPWASD’) and the Construction 

Authority for Potable and Wastewater (‘CAPW’), responsible for the planning and construction 

of water and wastewater projects in broader Egypt and in the Greater Cairo and Alexandria areas, 

respectively;  and the Holding Company for Water and Wastewater (‘HCWW’).   

HCWW is responsible the operation and maintenance of water works.  With the help of 

private consultants, the agency drafts and maintains water master plans.  The actual construction 

of new infrastructure is the purview of the municipalities, with assistance from NOPWASD and 

CAPW, which act as ‘owner-representatives’ (elite interview #2 2010).  HCWW was formed in 
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2004 in response to rising debts from economically inefficient utilities (PPP Central Unit 2004); 

the new organization consolidated the fourteen management companies that previously governed 

water planning and operations across Egypt (HCWW 2010).   

At the same time, the Egyptian Water Regulatory Agency (‘EWRA’) was created and 

tasked with “organizing potable water and sanitary drainage and protecting consumer[s]” (Egypt 

State Information Service 2005).  In addition to monitoring water quality, economic indicators, 

and administrative functions, EWRA coordinates activity among the various agencies involved 

in the water sector (Hassan 2009).   

In 2006, the Ministry of Finance established a Public Private Partnership Central Unit 

(‘PPP Central Unit’) to advance a “new long-term policy of pursuing partnerships with the 

private sector to expand and increase the country’s infrastructure investments” (PPP Central Unit 

2009b).  Legislation was recently updated to better accommodate international bidders (Global 

Water Intelligence 2010c).  The division coordinates privatization projects across a variety of 

sectors, including water infrastructure, transportation, energy and health.  Its creation reflects the 

government’s need for private capital and expertise to finance Egypt’s infrastructure needs.  Of 

the roughly $13 billion needed annually for infrastructure additions and upkeep, Egypt estimates 

it can source 10-15%, or $1.3-1.9 billion, through public private partnerships (PPP Central Unit 

2009a). 

Lastly, the Egyptian Environmental Affairs Agency (‘EEAA’), created in 1997, is 

“defining environmental policies, setting priorities and implementing initiatives within a context 

of sustainable development” (EEAA 2010).  The group has the power to veto site locations for 

water infrastructure projects (elite interview #2 2010).   
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A typical municipal water project in Egypt thus involves numerous agencies.  HCWW, 

acting under the auspices of the MHUUD and in conjunction with private consultants, decides 

what infrastructure is needed to meet operational requirements and seeks environmental approval 

from EEAA.  Though the municipality, as owner, is formally responsible for the new plant, 

either NOPWASD or CAPW will act as an ‘owner-representative’ during the construction 

process.  If the plant is being built in one of the new towns, then NUCA will also be involved.  If 

the project is a public private partnership, then the PPP Central Unit, representing the Ministry of 

Finance, will evaluate and select contractor bids.  After completion of the project, NOPWASD or 

CAPW will pay the contractor for its services on a monthly basis, and HCWW will oversee the 

operation and maintenance of the entire system.  Finally, EWRA will coordinate the activities of 

all these departments (elite interviews #2 and #4 2010).   

 

III.6  Wastewater Plans for 6
th

 of October and (ew Cairo 

Both 6th of October and New Cairo are fed water from the Nile.  CAPW recently 

announced a $393 million pipe to import 1.6 million m3/day to 6th of October (Orascom 2009).  

In New Cairo, a project is underway to supply an eventual 4.0 million m3/day of water from the 

Nile (elite interview #2 2010).  On the wastewater side, the PPP Central Unit has initiated 

competitive bidding processes for treatment plants at New Cairo and 6th of October.  The unit is 

also taking bids for an expansion of Abu Rawash, with additional facilities planned at Nahia (in 

Greater Cairo) and in Alexandria and Helwan (PPP Central Unit 2010a).   

In late 2007, qualified engineering, procurement, and construction (‘EPC’) firms were 

invited to bid for the New Cairo plant.  In mid-2009, the 20-year build, operate, and transfer 
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contract was awarded to Orasqualia, a joint venture between Orascom, an Egyptian contractor, 

and aqualia, a Spanish EPC and utility operator (PPP Central Unit 2010b).  The total value of the 

project over its lifetime is $483 million, with an estimated $157 million needed for upfront 

building costs (Global Water Intelligence 2010d)2.  In early 2010, four Egyptian banks agreed to 

provide $110 million of debt to fund the construction phase (Ibid), with the remaining equity 

contribution coming from Orasqualia.  Despite serving a wealthy population, Orasqualia will not 

bill customers directly; instead it will receive from the government a “Sewage Treatment Charge 

that includes a fixed portion to cover the investor’s fixed costs (such as debt servicing and return 

on equity) and a variable portion based on the actual volume of treated sewage, to cover the 

investor’s variable costs” (IFC 2009).  Electricity costs will also be borne by NUCA (Ibid).   

The plant, located 17 km from the southeast corner of the city, will process 250,000 

m3/day of wastewater, enough to serve 1 million people, or nearly double the current population 

of 550,000.  Currently, 100,000 m3/day undergoes primary treatment at another plant that will be 

slowly phased out.  Since New Cairo is expected to reach 4 or 5 million people, The plant site is 

designed to accommodate an additional 1,000,000 m3/day of sewage, bringing the total capacity 

to 1,250,000 m3/day (elite interview #2 2010).3  To bring suspended solids under 20 mg/l, the 

waste will undergo secondary as well as a small amount of tertiary treatment (elite interview #1 

2010).  The effluent will be of high enough quality to be used for non-food irrigation, and 

planners have allocated desert space around the plant for agricultural development.  Until the 

irrigation scheme is ready, water will be kept in maturation ponds.  The sludge from the plant 

will be made into compost and removed for agricultural use (MHUUD 2009).   

                                                           
2 Global Water Intelligence calculates this by estimating that the $110 million of debt is 70% of capital costs. 
3 Engineers familiar with the project gave different accounts of the site’s final capacity; some said 1,250,000 
m3/day while others quoted 1,000,000 m3/day.  This discrepancy mirrors the confusion over the final size of the 
city. 
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Fifteen years ago, well before population growth accelerated, NUCA began a significant 

infrastructure expansion in New Cairo (elite interview #5 2010). An engineer familiar with the 

project said that a carriage network capable of handling 1,250,000 m3/day is halfway complete; 

16 pumping stations have been completed, with another 16 underway (elite interview #2 2010).  

A connector main between the edge of the city and the plant is being built by a separate 

contractor, and is supposed to be finished alongside the plant in two years (Ibid).  Figure III.4 

shows a map of New Cairo and the location for the wastewater treatment plant to the southeast of 

the city, and Figure III.5 shows the agricultural land planned between the city and the plant. 

 

Figure III.4: New Cairo wastewater treatment plant (elite interview #1 2010) 
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Figure III.5: Agricultural development by the New Cairo wastewater treatment plant 
(elite interview #1 2010) 

  

* * * 

The second wastewater plant being commissioned under the PPP Central Unit is for 6th of 

October.  Originally, bidders were asked to build, operate and transfer a new 150,000 m3/day 

facility in addition to operating an existing 100,000 m3/day plant, both to the south of the city 

(PPP Central Unit 2009a).  The combined 250,000 m3/day of capacity was meant to serve the 

southern zone of 6th of October, where sewage flows are projected to rise to nearly 400,000 

m3/day by 2040 (Ibid).  In May 2010, the PPP Central Unit amended the project guidelines, 

moving the plant to the western edge of the city and removing from the contract the operation of 

the existing 100,000 m3/day plant (PPP Central Unit 2010c).  Effluent quality requirements were 

also eased slightly, from <10 mg/l of suspended solids to <20 mg/l (Ibid), and are now in line 

with requirements at New Cairo.  The plant is expected to cost $150 – 200 million to build (Ibid), 

which seems high based on the estimated cost of the 250,000 m3/day New Cairo plant.  The 
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updated information memorandum for the project does not give population projections for the 

district the plant will serve; instead, it gives total wastewater flow projections for 6th of October, 

which quickly exceed the combined capacity of the new and existing plants.  It is unclear what 

steps the government will take to provide coverage at higher population levels.  Figure III.6 

shows 6th of October and the location of the new facility.  

 

 

 

Figure III.6: 6th of October wastewater treatment plant (PPP Central Unit 2009c) 

 

Unlike in New Cairo, the plant is adjacent to the city, though it is buffered from 

residential areas by industrial complexes.  An engineer familiar with the development of the city 

indicated that a sewage network is already in place in the populated areas of the city, and that 
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40% of the unpopulated region is also covered (elite interview #6 2010).  He estimated that 30% 

of the total capacity was in place, enough to cover between 1.5 – 2.0 million people, and that the 

rest would be built as population grows.  As in New Cairo, the treated effluent and sludge will be 

used for agricultural purposes (Ibid). 

 

* * * 

The third project, at Abu Rawash, is for the upgrade of an existing 1,200,000 m3/day 

primary plant to secondary treatment (PPP Central Unit 2009c).  The plant, first built as part of 

the Greater Cairo Wastewater Project in the 1990s, serves a number of communities west of the 

Nile in conjunction with another plant at Zenein.  Because capacity is limited at Zenein, Abu 

Rawash was recently expanded from 400,000 m3/day to its present size (Ibid).  During the 

expansion, several towns previously without wastewater treatment were connected to its 

interceptor main (elite interview #2 2010).  A plant engineer said that building new, small plants 

in these towns would have been preferable to connecting them to a larger network, but that the 

centralized option was cheaper (elite interview #7 2010). System operators now have an 

unwieldy network feeding into the plant, making it difficult to control flow and resolve 

operational problems (Ibid).   

Because the Abu Rawash facility has been serving existing towns and populations for nearly 
twenty years, it is not central to this paper.  Upcoming projects in Alexandria, where a 480,000 
m3/day primary treatment facility is being upgraded to 680,000 m3/day of secondary capacity, 
and in Helwan, where an existing 500,000 m3/day plant is being expanded to 1,050,000 m3/day 
(PPP Central Unit 2009c), are also beyond the scope of this study.  
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IV. Interlude 

 

 

IV.1  Framing the Question 

 So far, we have reviewed two seemingly disparate subjects – decentralized approaches to 

wastewater treatment and satellite cities in Greater Cairo.  This paper asks why the two are not 

more closely intertwined.  Why, in other words, hasn’t Egypt adopted a decentralized approach 

in its new settlements?  And what can we learn about the suitability of small-scale wastewater 

solutions for fast-growing cities in developing countries? 

 

* * * 

 Currently, 2.4 billion people lack access to basic sanitation services and 1.6 million die 

each year as a result (WSP 2004).  The UN Millennium Development Goal to halve this number 

by 2015 (Ibid) appears unattainable.  The overwhelming majority of the underserved are in the 

developing world, where access to funding is limited and capital-intensive wastewater projects 

are challenging (Tremolet and Scatasta 2010).  In poor rural areas, the only viable solution is 

simple, on-site systems.  With nearly 70% of world population expected to reside in urban areas 

by 2050 (United Nations 2009), the bigger question is how to expand sewerage coverage in 
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cities.  In middle income countries where functioning governments play a constructive role in 

planning, satellite systems could be the answer. 

 There are several reasons why a greenfield development like New Cairo or 6th of 

October could be well suited for satellite facilities.  These areas are growing quickly, with great 

uncertainty about future population size.  Dramatic outcomes are possible, including the failure 

to attract a substantial number of residents, or more changes to the borders.  Building too much 

infrastructure or adding it prematurely will be costly.  If capital is deployed unnecessarily, other 

domestic priorities could suffer.  Underutilized sewerage systems are costly and problematic to 

operate.  Though the plant at New Cairo has been designed to expand as needed, the centralized 

piping network is a sizable sunk cost; if the city fails to meet its targets, the network will have 

been a waste of money.  A well-executed series of smaller networks would be more flexible and 

economical.   

A decentralized system would also enable higher-value uses for treated effluent.  Current 

plans are for treated wastewater from New Cairo and 6th of October to irrigate non-food 

agriculture.  There may be better uses, including to beautify the cities with green areas or provide 

greywater for other non-potable uses.  Now, however, alternative uses will be difficult given the 

distance of the plants (especially in New Cairo) from residential areas.   

Unlike in most developed cities, planners in Greater Cairo actually had the opportunity to 

plan the system from the beginning.  Where there are already pipes in the ground, decisions are 

inevitably biased towards extending the current system.  Victoria, for example, opted to upgrade 

a lone facility because of cost concerns; had planners been able to evaluate the life cycle cost of 

the centralized system from the outset, they may have chosen differently.  A similar decision was 
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made for the Abu Rawash facility.  New Cairo and 6th of October are young developments, 

though, and are being built on open desert expanses.  Before planners put the carriage networks 

in the ground, they had a unique opportunity to design the entire wastewater systems.  Why did 

they choose to go the route of Paris and London?  Why did they not build two or three medium-

sized facilities, or an array of twenty community plants?  And why did they end up with a system 

that arbitrarily provides irrigation to low-value crops in the desert? 

 

IV.2  Methodology 

To investigate the evolution of wastewater policy in Greater Cairo, I travelled to Egypt in 

June 2010 to conduct in-person, semi-structured interviews.  During the week-long trip, I spoke 

with thirteen engineers, academics, and consultants in the wastewater space; since then, I have 

spoken to four more individuals over the phone.  The interviewees represent government 

agencies, consultancies, engineering firms, and utility operators, both in Egypt and abroad.   In 

this paper, I have cited material from twelve conversations using the term ‘elite interview’. 

A typical semi-structured interview lasted 20-30 minutes; the longest lasted nearly three 

hours.  I had a list of prepared questions regarding the plants, the sewage network, the structure 

of the contracts, the plans for reusing wastewater, the feasibility of a decentralized solution, and 

the broader viability of the new cities.  (The list of questions can be found in Appendix A.)  I 

varied which questions to ask each interviewee based on their experience.  An engineer familiar 

with overall city planning, for example, would have little insight into a specific plant’s contract 

terms, or vice versa.  Frequently the conversations moved beyond my questions, as unforeseen 

topics came up.   
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People were generally very willing to share their thoughts with me.  Despite the warmth 

with which I was met, I have decided to preserve the anonymity of  everyone I interviewed.  At 

the outset of each conversation, I made clear the details of my project and asked if the 

interviewee would prefer to remain nameless.  The majority chose to do so, often because they 

were not authorized to speak on behalf of their employers.  Among those who did not request 

anonymity, some asked that certain comments and opinions not be attributed to them.  Their 

reticence is understandable.  Water is a politically sensitive issue in Egypt, and the PPP initiative 

is a new experiment.  Furthermore, my line of questioning – about whether a decentralized 

option would have been preferable – challenges the status quo.  To be consistent, and to avoid 

unduly highlighting those who were comfortable being identified, I have chosen not to name 

anyone.  Where appropriate, I have tried to give useful descriptions of the  sources being quoted. 

The research process for this paper had several shortcomings worth noting.  First, my 

lack of knowledge of Arabic was a hindrance.  Nearly everyone I wanted to interview spoke 

English, but many of the relevant documents were available only in Arabic.  Secondly, I was 

unable to speak with several critical parties involved in the new towns.  I failed to reach staff 

members at EWRA, CAPW, or the International Finance Corporation, which advised Egypt on 

the New Cairo plant.  It would have been particularly useful to hear EWRA’s  perspective given 

its role as coordinator for the sector.  I also could not make many inroads into the private 

developments that comprise New Cairo and 6th of October.  While I am confident in my 

conclusions, readers should recognize that some perspectives from within the Egyptian water 

community are not be reflected in these pages.  Lastly, my lack of an engineering background 

limited the degree to which I could engage with planners.  Though I was able to discuss high-

level planning decisions, there may be technical considerations missing from my analysis. 
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V. Discussion 

 

 

V.1  Legitimate Shortcomings of Decentralized Wastewater in Greater Cairo 

 Overall, engineers and planners in Egypt are skeptical that a decentralized approach 

would be viable in Greater Cairo.  They recognize the benefits of a satellite approach, noting that 

small-scale systems have been used for years in rural areas, private developments, and tourist 

resorts in Sinai.  For the new cities, though, they highlight the costs and downsides of 

decentralized systems.  Some concerns are rooted in legitimate shortcomings, while others are 

linked to dysfunction in the planning process.  Fundamentally, they question whether the 

planning process is flexible, mature, or far-sighted enough to accommodate deviations from the 

familiar centralized approach. 

 

* * * 

Before discussing the roadblocks that prevent the balanced consideration of satellite 

systems, it is important to understand the drawbacks of the approach.  Indeed, there are many 

legitimate reasons why centralized wastewater treatment facilities are preferable for New Cairo 

and 6th of October.  On balance, centralized facilities are easier to staff and operate than 



50 

 

decentralized systems.  Several engineers expressed concern that there were simply not enough 

qualified managers in Egypt to operate an array of smaller plants.  One planner recounted the 

unusually strong view of his peer who believed that even if there were enough qualified 

managers, they would inevitably cut corners and shirk the law to lower costs.  In his view, the 

only way to adequately monitor staff is to have as few facilities as possible (elite interview #2 

2010). 

While it is difficult to prove or disprove whether enough qualified engineers are 

available, the claim  has merit.  Only half of urban wastewater in Egypt is treated, almost all of it 

to primary levels.  There would likely be a shortage of plant managers capable of operating a 

large number of secondary and tertiary-level facilities.  Moreover, the Egyptian water 

community lacks a robust history of best practices to guide and enforce operations and 

maintenance standards (elite interview #8 2010).  One engineer said it would be a “nightmare” 

(Ibid) trying to regulate many decentralized sites. 

Even under the auspices of the PPP initiative, it would be difficult attracting international 

EPC firms to build, own, and operate a cluster of plants.  The process of fundraising, zoning, 

planning, and procuring materials for a wastewater project clearly favors larger projects.  EPC 

firms must navigate permitting and administrative hurdles; doing so for only one site ensures, in 

the words of one project manager, that his firm will sustain “only one headache” (elite interview 

#1 2010).  Procurement is also a challenge, with firms frequently encountering corruption and 

more permitting requirements along the way; again, one site minimizes wasted time and money.  

Bundling several small sites into one contract would effectively bar the best international 

operators from bidding. 
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Even if a project manager were confident that building and operating a series of plants 

would not be unduly stressful or costly, he would have trouble justifying the scheme to 

executives and shareholders (Ibid).  Explaining the benefits of an urban decentralized system is 

difficult, as few precedents exist.  Furthermore, academic literature suggests that the benefits of 

satellite systems – like planning flexibility and reuse potential – accrue to the municipality, not 

the contractor.  Unless municipalities shared these benefits by offering more generous contract 

terms than would be available with a centralized facility, EPC firms have little incentive to 

venture beyond their comfort zone for a multi-site project. 

Planners in Egypt are also unsure as to how the treated effluent from New Cairo and 6th 

of October should be used.  Though there are plans at both sites to irrigate non-food agriculture, 

broader unease over water security could someday derail this “ad hoc solution” (elite interview 

#9 2010).  One suggestion is to pump treated wastewater back to the Nile, though this would 

require an expensive new tunnel (Ibid).  Nevertheless, this would be easier with a centralized 

facility than with a series of satellite plants designed for local reuse. 

There are also concerns about New Cairo and 6th of October reusing wastewater for urban 

greenery.  Pointing to the Egypt’s water problems, one veteran engineer questioned whether 

cities catering to wealthy residents should be allowed lavish golf courses and gardens (Ibid).  

There is also a limit to how much water the towns can realistically reuse.  The same engineer 

estimates that ambitious greening efforts would use only 30% of the effluent, leaving 70% to be 

pumped to the outskirts of town for irrigation or to the Nile.   

 Technical factors may also favor remote, centralized plants.  A local engineer explained 

that larger plants can be easier to manage because flows are less volatile and ‘peaking factors’ 
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are lower (elite interview #2 2010).  Another engineer with global experience noted that the high 

temperatures in Egypt foster septic, odorous conditions (elite interview #10 2010).  The 

technology needed to remove smells is expensive, complicated, and potentially dangerous, he 

said.  Other engineers disagreed, insisting that state-of-the-art wastewater facilities can be 

operated in residential neighborhoods with ease (elite interviews #1 and #8 2010).  Whether 

there are engineers in Egypt qualified to do this is a separate issue.   

  Politically, building centralized facilities in the desert is easiest.  Given Egypt’s struggles 

with sewage in the past, Cairenes are understandably reluctant to live near a plant.  Nearly every 

engineer interviewed mentioned both the public’s aversion to sewage plants and the political 

forces that push sites further away from cities.  Egypt is no different from the rest of the world in 

this respect.  And in new cities that have already struggled to attract residents, it is perhaps wise 

not to experiment with novel sewage arrangements. 

 One engineer hypothesized that the government is better able to control growth through 

large, centralized carriage networks (elite interview #11 2010).  Decentralized systems are meant 

to be flexible, but the Egyptian government has long battled informal settlements.  Though these 

are less likely to emerge in wealthier New Cairo and 6th of October, planners are understandably 

wary of losing control over growth.  There may also be a simple fear of the unknown (Ibid).   

Egypt, like most countries, has not experimented with urban decentralization and may not want 

to expose residential neighborhoods to new technologies or unproven practices. 

 Commissioning the plants through the PPP initiative also reduces the financial burden on 

Egypt.  While the government must still pay a service fee and provide electricity to the private 

firms that build and operate the plants, it is not responsible for the upfront capital expenditure.  
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In this case, there is little opportunity cost associated with the private funding.  A person familiar 

with the PPP initiative said that private Egyptian banks have been hoarding cash; instead of 

diverting capital away from other domestic needs, the wastewater treatment plants are providing 

a needed lending opportunity (elite interview #12 2010).  In a more dynamic marketplace, tying 

up capital in oversized infrastructure projects would be a larger concern than it is in Egypt. 

Lastly, in a country with cheap labor and high unemployment, the installation of large 

sewer mains in open desert is less expensive than in other settings (elite interview #7 2010).  In 

fact, the economics of a centralized system in a developing country like Egypt may be quite 

different than those described by Clark (1997).  Unfortunately, I did not have access to the 

carriage network cost information needed to make this evaluation. 

 

V.2  Roadblocks to Decentralized Wastewater in Greater Cairo 

Other factors have artificially limited design flexibility in the Egyptian wastewater sector.  

One main issue facing planners is restrictions on land use.  MHUUD Ministerial Decree #169 

from 1997 requires wastewater treatment sites to be one, two, or three kilometers away from 

residential areas (elite interviews #2, #4, and #9 2010).4  Meant to protect cities from odor and 

disease, the rule’s unintended consequence has been to endlessly frustrate planners.  One 

engineer spoke about his struggles to gain site approval from EEAA for an upcoming plant at 

Nahia, in western Cairo.  Because of the onerous ‘three kilometer’ rule, he has had to move the 

facility so far into the desert that he no longer considers the plant to be in Nahia (elite interview 

                                                           
4 The law, which is the most recent incarnation of regulations that date back to 1962,  is available only in Arabic.  I 
was unable to review it myself.  Several engineers referred to it, and one translated it into English for me.  It is 
unclear under what circumstances the different distance requirements apply. 
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#2 2010).  A second engineer called EEAA an overly-conservative ‘ivory tower’ that is even 

reluctant to approve small plots of lands for pumping stations (elite interview #9 2010).  He 

emphasized the absurdity of the ‘three kilometer’ rule, pointed out that populations frequently 

encroach treatment plants after they are built.  If there were a true health concern, he asked, 

shouldn’t the government restrict these settlements?  Even the decision to connect small towns to 

the Abu Rawash plant was based in part on the difficulty of getting land approval for new sites 

(elite interview #7 2010).  In this environmental, planners are fortunate to get approval for a 

single site in the desert.  The prospect of interspersing several plants among residential areas is 

nearly unthinkable. 

More generally, there is a lack of far-sighted, integrated wastewater planning in Greater 

Cairo.  Engineers lament that the government has not undertaken a more thoughtful review of 

wastewater planning in the new cities (elite interviews #2 and #9 2010).  Indeed, the current 

design seems authorless and rudderless.  As the plans for New Cairo and 6th of October changed 

over the last few decades, often quite dramatically, each generation of engineers has been bound 

in part to the vision of its predecessors.  At the same time, the ministries responsible for water 

planning have evolved and multiplied.  The result is that no one group has been able to shape a 

coherent wastewater plan from start to finish. 

One planner spoke of inheriting responsibility for the Greater Cairo wastewater master 

plans from a competing consultant.  Despite many pleas, he was not given the planning 

documents he requested.  The bigger issue, though, is that he is now responsible for keeping and 

updating plans that have already been set in motion, and that he is largely powerless to reshape 

or rethink (elite interview #2 2010).   
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Similarly, an outside consultant hired to evaluate the New Cairo wastewater plant was 

given a narrow invitation to assess the site chosen by the government (elite interview #8 2010).  

He felt the location was too remote, would incur high pumping costs, and would make reuse 

difficult.  He quipped that at a distance of 17 km from the city, simple oxidation ponds would be 

cheaper and just as effective.  He thought a two or three plant solution would be more 

appropriate and suggested an in-depth study be performed, but was given the implausible 

explanation that land was too expensive for alternative plans.   

The segmentation of duties at the New Cairo plant illustrates the planning dysfunction.  

The carriage network was begun fifteen years ago by NUCA.  The plant is being built by the 

private joint venture Orasqualia under the direction of CAPW and NUCA.  Another contractor is 

building the trunk main to connect the city’s network with the plant (elite interview #1 2010).  

Lastly, the plans for agricultural irrigation are being handled separately, possibly by the 

municipality or by MWRI.  Each group is focused on a narrow part of the project.  Orasqualia, 

for example, does not care how the wastewater gets into its plant or what happens to it when it 

leaves.  NUCA has likely not thought beyond the infrastructure to how the treated effluent 

should be used.  HCWW is responsible for the master plan, and EWRA coordinates the activities 

of all groups involved, but these are young organizations that have inherited an intractable set of 

plans being carried out by multiple parties.  It is hardly surprising that a comprehensive 

evaluation of wastewater options has not been carried out. 

Furthermore, the proliferation of ministries has created confusion over responsibilities.  

One planner complained that authority over projects is frequently unclear (elite interview #2 

2010).  A municipality may own a plant, but CAPW and often NUCA are responsible for project 

execution, and HCWW for the operation and maintenance of the system.  Because so many 
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parties with overlapping responsibilities are involved, there is little trust that people will fulfill 

their duties (Ibid).  Another planner remarked that in New Cairo it is “difficult to say who is the 

stakeholder” (elite interview #9 2010).  In this environment, it is difficult to build and operate 

sophisticated networks.   

An engineer explained that a successful project requires a ‘ring’ of good owners, 

contractors, operators, and consultants (elite interview #2 2010); the planning process in Egypt 

frequently lacks some or all of these elements.  This bodes poorly for the viability of 

decentralized treatment works in Greater Cairo.  Satellite systems are novel, more difficult to 

zone and plan, and harder to staff and manage than centralized plants.  If the water community in 

Egypt struggles with large infrastructure centerpieces, then a flexible network of smaller plants 

would be a far greater challenge.   

Lastly, though the Egyptian wastewater codes allow for tertiary-treated water to be used 

for a variety of non-potable urban uses (elite interview #4 2010), the government does not seem 

eager to make use of recycled effluent.  The New Cairo facility is too remotely located to pipe 

water back to the city, the plans for non-food irrigation seem like afterthoughts.  Wastewater 

reuse generally seemed to be a secondary concern to most of the engineers interviewed.  Several 

engineers mentioned the public’s dislike for sewage and nearby treatments plants; for lack of a 

better explanation, it seems the government is equally ambivalent about making full use of 

recycled wastewater. 
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V.3  An Alternate Path Forward? 

Few of the engineers I spoke with had given decentralization much serious thought.  

Much of their hesitation was grounded in legitimate concerns about qualified personnel, the 

history of poor wastewater treatment practices in Greater Cairo, and the viability of reusing the 

wastewater.  They noted correctly that operations and maintenance best practices are not well 

established, and that installing piping in the desert with cheap labor is an acceptable – if 

inefficient – way to improve basic sanitation coverage.   

At the same time, they have been discouraged by their experiences within the Egyptian 

water sector.  Their familiarity with the zoning and environmental permitting process has soured 

them on acquiring plots of land.  The narrow scope of their roles has precluded them from 

shaping high-level decisions or studying alternatives in depth.  The hand-me-down planning 

process has ensured that no single entity is responsible for a system’s design.  Navigating, let 

alone influencing, the array of government ministries is daunting.   

Despite these hurdles, decentralized wastewater solutions have actually sprouted up in a 

couple corners of the new cities.  In New Cairo, a massive private development called Madinaty 

expects to attract 920,000 residents over the next twenty years (elite interview #3 2010).  Figure 

V.1 shows its location of the outskirts of New Cairo.     
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Figure V.1: Madinaty city on the outskirts of New Cairo (Madinaty 2010) 

 

The development does not have access to the municipal wastewater grid, so it has 

developed its own sewage strategy.  Currently, two 3,000 m3/day plants are in operation.  

Eventually, eight 20,000 m3/day primary treatment facilities will funnel water to a 160,000 

m3/day advanced treatment plant.  The effluent will be reused to green roadsides and parks 

within the development.  By one estimate, 40% of the treated wastewater will be for greening, 

30% for roads and surfaces, and 30% for non-potable household uses (Ibid).  Though the 

Madinaty system culminates in a centralized plant, it is very much a satellite facility within the 

context of broader New Cairo.  Furthermore, through wastewater reuse, the developer has a 

greater supply of water with which to beautify the city and attract residents. Also, if supply from 

the Nile is someday rationed, Madinaty will be more self-sufficient than communities connected 

to the main wastewater grid. 
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Engineers not affiliated with Talaat Moustafa Group, the developer, admire the 

company’s planning flexibility (elite interview #9 2010).  One explained that Madinaty, as the 

owner and operator of its own wastewater system, was effectively able to avoid the ‘three 

kilometer’ restrictions.  This exemption was possible because of the developer’s size, 

sophistication, and high-income clientele.  Authorities were presumably comfortable that 

Madinaty could afford and operate its own system (Ibid). 

To my knowledge, no other private development in the new towns has an independent 

sewage system.  This is probably because none other is outside the bounds of the municipal 

carriage networks.  Other developers do collaborate with the cities on more modest projects, 

though.  Al Rehab, in central New Cairo, has worked with the city to improve the lift stations 

serving its portion of the network, but does not treat or reuse its own wastewater (elite interview 

#2 2010).  In 6th of October, a development called Dreamland built a tertiary treatment plant to 

purify backwash from the city’s water treatment plant (Ibid).  The dirty water, which previously 

pooled behind the municipal plant, is now used to water a golf course.     

It is not surprising that private developers are at the forefront of satellite wastewater 

treatment and reuse.  With a single, motivated owner, the other components of a successful 

project – good contractors, operators, and consultants – fall into place.  In Madinaty, the reuse 

plans were partly motivated by the competitive benefit of offering greener surroundings than 

other developments.  Furthermore, the size and expertise of the Talaat Moustafa Group appears 

to have earned the project exemption from onerous government regulation.  These are not easily 

replicable conditions.  Even in this instance, the outcome seems accidental.  Madinaty was 

outside the wastewater grid in New Cairo, giving it a unique incentive to think creatively about 

its wastewater options.  Other private communities with access to the centralized network simply 
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connected to it.  More significantly, Madinaty is extremely large and caters to high-income 

households.  With so much luxury housing already under construction in the new cities, fewer 

high-end developments will be initiated in the near future and likely none other will aspire to 

920,000 residents.  Smaller communities may wish to avoid dabbling with wastewater treatment, 

while developers catering to lower-and-middle-class households will struggle to finance their 

own treatment networks.   

In short, developments cannot be expected to provide a de facto decentralized network.  

Though the private sector has a role to play, it is ultimately the government’s responsibility to 

improve how wastewater systems are planned and integrated with Egypt’s broader water needs.  

Over time, Madinaty will be most useful for demonstrating to planning officials that 

decentralized systems are tenable in urban settings.   
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VI. Conclusion 

 

 

As Western metropolises struggle with aging and bloated sewage networks, decentralized 

wastewater solutions are increasingly attractive.  In urban areas, the life cycle costs of the two 

approaches are nearly equal.  Decentralized systems have added benefits, though.  Planners can 

add capacity as needed, avoiding the opportunity cost of excessive capital expenditure and the 

operational troubles of an underutilized systems.  Furthermore, small-scale systems placed 

throughout cities can facilitate wastewater reuse.  For water-stressed regions, this effectively 

creates a new source of supply.   

Though satellite options have been discussed for decades, there has yet to be a sustained 

movement away from the traditional approach.  The experience of planners in Greater Cairo 

illuminates why developing countries have been slow to embrace alternatives.  In the last few 

decades, Egypt has moved boldly to provide wastewater services to the Greater Cairo region.  In 

the 1980s, it retrofitted central Cairo with massive sewers to improve sanitary conditions.  Now, 

as Cairenes are being encouraged to move to desert settlements, the government is installing 

wastewater systems in 6th of October and New Cairo.  The settlements seem ideal for 

experimenting with decentralized networks; they are expected to grow rapidly and, when first 

commissioned, were blank desert canvases without legacy carriage networks.   
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Planners, however, opted for traditional centralized systems and made the right choice. 

At this stage in Egypt’s development, a radical new approach to municipal sewage is not 

feasible.  While decentralized systems offer several theoretical advantages, it is unclear whether 

they apply in Egypt or would materialize in practice.  To make full use of the planning and reuse 

benefits of satellite systems, municipalities have to be nimble and eager to repurpose treated 

effluent.  In Egypt, a mixture of legitimate and artificial hurdles prevents planners from behaving 

this way.  First, Greater Cairo does not have much experience with advanced wastewater 

treatment.  There is not a history of ‘best practices’ for secondary and tertiary treatment, or a 

mature regulator capable of monitoring an array of small facilities.  It is questionable whether 

enough qualified plant managers would be available for a nodal system.  Importing expertise is 

also unlikely.  Etnier et al. (2007) note the perception that engineers receive smaller fees for 

decentralized projects; a second commercial headwind is that contractors do not like the business 

risk and costs associated with multi-site projects.  International EPC firms are only interested in 

centralized facilities.  There are also questions about whether a local reuse strategy is appropriate 

given Egypt’s water situation.  Returning the water to the Nile might be in country’s best 

interests.   

In addition to these legitimate headwinds, dysfunction within the water sector further 

precludes the consideration of decentralized systems.  The Egyptian water sector is comprised of 

too many organizations, some with overlapping duties and others with narrowly-defined 

responsibilities, preventing a coherent planning vision from forming.  Nelson (2008) and Clark 

(1997) were right to point out the downside of a segregated water community.  Systems cobbled 

together by separate sub-communities rarely integrate water and wastewater needs.  Etnier et al. 

(2007) were also correct about regulatory environments discouraging decentralized systems.  In 



63 

 

Egypt, onerous restrictions on land use prevent more than a minimum number of sites from being 

considered.   Under these conditions, even traditional wastewater projects are difficult to execute.  

The government is also too timid about wastewater reuse.  Effluent should not be relegated to 

low-value desert irrigation, but should go toward higher-value uses or be returned to the Nile.  

Building a satellite network requires an adept and flexible water sector that is intent on recycling 

wastewater.  Unfortunately, Egypt is not there yet. 

 

* * * 

One veteran engineer explained that successful wastewater projects begin with a plan for 

treated effluent and sludge removal, and then work backward to the facilities and network (elite 

interview #10 2010).  In New Cairo and 6th of October, the opposite happened.  Planners first 

built large sewage networks, then commissioned centralized facilities, and lastly made plans to 

irrigate and fertilize non-food crops in the desert.  While it is unlikely that Egypt will adopt a 

decentralized approach in the near future, it should take steps to improve its planning process.   

More attention must be paid to integrating water and wastewater infrastructure, and to 

using treated effluent productively.  This will require simplifying the government’s presence in 

the sector.  The 2004 reforms were a step in the right direction, but further streamlining is 

necessary to ensure integrated planning.  The result of a reorganization should be that planners 

have the freedom to fully evaluate all options without merely continuing the work started by 

their predecessors.  They also need more flexible rules for placing treatment plants where they 

see fit.  Lastly, the government must adopt a more aggressive attitude towards wastewater reuse.  

The laws and regulations are in place to accommodate urban reuse projects, but planners seem 
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content to squander effluent on half-hearted irrigation schemes.  Instead, ministers should 

emphasize wastewater as a promising supply source.  It is, after all, a more reliable prospect than 

increased Nile flow from climate change.   

Egypt needs a nimble water community that thinks holistically about planning and 

ambitiously about reuse.  Decentralized systems may not be ideal in the near term, but 

improvements to the status quo can and should be made.  Effluent must be a main consideration, 

not an afterthought, even if it means pumping water back to the Nile.  A central planning body 

should evaluate all the economic and environmental costs and benefits of all planning options, as 

suggested by Pinkham et al. (2004).  Finally, needlessly restrictive rules and practices should be 

cast aside so engineers can make optimal planning decisions.  With these steps, Egypt will be 

better prepared to address future water challenges.    

Some lessons from Egypt are country-specific, though others are applicable to the 

broader developing world.  Planners everywhere should focus on how treated effluent is used, 

and governments should take steps to encourage integrated planning.  One irony is that the cities 

with the best conditions for satellite systems – those growing quickly and lacking existing 

infrastructure – are those least able to handle the complexities of decentralized networks.  Until 

these cities become comfortable with secondary and tertiary treatment processes on a larger 

scale, it may be difficult for them to adopt satellite systems.  By that point, of course, they will 

already have centralized networks in place!  Despite all the benefits of decentralized systems, 

then, history may be destined to repeat itself.  
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Appendix A – Interview Questions 

General questions about New Cairo and 6th of October 

- What are the growth projections and characteristics of the new cities? 

- What is assumed for future per capita usage? 

- What is the current sanitation situation? 

- When were the piping networks installed? 

- What kinds of facilities are being commissioned (secondary or tertiary treatment)? 

- Where are the plants located? 

- What is the geographical footprint of the new cities, and where is growth expected? 

 

Questions about freshwater supply and wastewater reuse  

- What is the current source of freshwater? 

- What distance is the water pumped, and how energy intensive is the process? 

- What are the plans for parks, roadside greenery, or other agriculture at the new cities? 

- What are future assumptions for supply availability and for share of the Nile? 

- What restrictions or regulations are there for reuse? 

 

Questions about the planning process and the consideration of decentralized options 

- What alternative plans were considered? 

- Is a nodal or decentralized approach viable in place of the centralized system? 

- How did legacy infrastructure (including pipes in the ground) influence the decisions to 
commission the new plants? 

- Are the regulators or planning ministries willing or able to consider alternatives? 

- What impact does the relative wealth of the new cities have on wastewater plans? 

- How involved were outside consultants or contractors in influencing system design? 

- How are projects originated, planned, and approved by the various government agencies 
involved? 
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Questions about the PPP Central Unit and tendering process 

- What was the impetus for the PPP Central Unit? 

- What is the lending capacity of domestic banks relative to the project size? 

- Are these loans detracting from other domestic needs? 

- Do investors have interest in a staged project, or is an all-at-once approach preferable? 
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