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September 30, 1993 

Mr. Otto Vydra 
Senior Vice President 
Technical Director 
CH2M Hill International Ltd. 
Cairo Sewerage II Project 
32 Ramsis Street 
Cairo, Egypt 

Dear Mr. Vydra: 

Ernst & Young is pleased to present this WastewaterRate Study andFive Year FinancialPlan 
for the General Organization for Sanitary Drainage for Greater Cairo (GOSD). This report 
documents the results, methodology, and assumptions used in calculating wastewater service 
charges and a five year plan for GOSD to attain financial a, 'onomy by fiscal year 1998/99 
with regards to operating and maintenance costs of the wastewater system. 

Volume I - Final Report presents an Executive Summary and numerous sections 
describing our methodology, estimated system demand, revenue requirements, recommended 
rates, and a five year financial plan to achieve financial autonomy. The majority of revenues 
generated by the GOSD would, in the short tern, continue to be through a surcharge on each 
customer's water bill. A five year financial plan presents estimates of annual revenues and 
expenses from operating the utility, and a capital improvement plan for maintenance and 
rehabilitation of existing plant and equipment, as well as completing planned new facilities. 

Under separate cover, we present Volume II - Appendices, which presents all of the 
schedules which support the recommended wastewater service charges and five year financial 
plan. These appendices include the projected operating and capital costs for each of the major 
wastewater facilities, in sufficient detail to reflect the size and complexity of each facility. 

The wastewater service charges and capital improvement plan presented in this report are 
based upon assumptions and financial, engineering, and operational data provided to us by
CH2M Hill International (CH2M Hill) and Operations Management International, lnc.(OMI), 
the GOSD, and the General Organization for the Greater Cairo Water Supply (GOGCWS). 
Recommendations are made for wastewater service charges for a five year period, fiscal years 
1994/95 throjgh 1998/99. The cost and revenue projections presented in this report should 
not be construed as actual outcomes because events and circumstances frequently do not occur 
as expected, and the results of such differences may be material. The five year financial plan 
should be updated at least every two years as circumstances change. 
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Mr. Otto Vydra September 30, 1993 

This study required significant participation by a number of personnel from CI-12M Hlill/OMI. 
the GOSD, and other Egyptian governmental entities. 

Much appreciation goes to GOSD Chairman General Maksoud and Engineer Sayed Abou El 
Ela, the GOSD Project Manager of this Institutional Support Contract, who was able to direct 
numerous GOSD resources to provide assistance to our project team. Engineer Afaf Ibrahim 
El Marakbi of the GOGCWS was instrumental to our obtaining necessary information from 
the water utility regarding water flows, water customers, and water billing and collection. 

The USAID Cairo staff provided a valuable input and penetrating insights during our two 
presentations as well as in the course of the formal review. We are particularly indebted to 
Mr. Charles McElroy for his thorough review and thoughtful comments to the report final 
draft. 

Many other people, too numerous to name, provided invaluable insight and assistance during 
the duration of the project. We appreciate the time and effort all involved have devoted to this 
rate study. 

A committee was formed by the GOSD Chairman to review the draft Wastewater Rate Stud, 
and Five Year FinancialPlan. The committee issued a letter report with their comments on the 
rate study and their recommendations for completing the final report. In response to the 
committee recommendations, we made changes to the Executive Summary including two new 
subsections M and N, plus two changes made to the main body of the report. 

We have enjoyed working with CI2M Iill/OMI on this important project. If you should 
have any questions regarding this report, please contact Mr. Michael Geiss or Mr. Edward 
Kaempf in Sacramento, California, at (916) 449-3400. 

Very truly yours, 
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Executive Summary 

The General Organization for Sanitary 
Drainage (GOSD) operates and maintains 
a wastewater system serving nine million 
of the 12 million residents in the Greater 
Cairo area. Wastewater service is 
provided by six wastewater treatment 
plants, 17 major pump stations, and a 
series of trunk lines, culverts, tunnels, and 
subsidiar-, pump stations. 

Residents. businesses, and industry
Resients buinesesmaintenance of the system, as well as 

Government of Egypt (GOE) by improving, 
expanding, and assuring proper 
management of the wastewater collection 
and treatment system for Greater Cairo. 
The Organization for the Execution of the 
Greater Cairo Wastewater Project (CWO), 
a temporary agency, became responsible for 
design and construction of most major 
wastewater facilities. The GOSD was 
responsible for the operation and 

currently pay very little of the cost to 

operate the wastewater system and pay 

none of the costs to maintain the system 
or build required new facilities. Nearly 
all operations, maintenance, and capital 
costs are paid for by the central 
government and donor nations. 

Tils study prcscnts recommendations 
for appropriate wastewater user charges 
necessary to recover tile full costs of 
operating and maintaining the sewer 
utility, allowing the GOSD to become 
financially autonomous. A five year 
financial plan provides a road map for the 
utility in its efforts to become an efficient 
utility providing wastewater services at a 
reasonable cost. A number of 
recommendations also are presented to 
add- -ss concerns with the CiOSD's ability 
to actually operate independently and 
implement wastewater charges acceptable 
to customers within a five year planning 
horizon, 

A. Study Background 

Since 1978, tile United States Agency 
for International Development (USAID), 
the United Kingdom, the European 
Community, and Italy have provided 
substantial funding for the expansion and 
rehabilitation of the wastewater system. 
The overall goal was to assist the 

design and construction of some facilities. 

Initial funding from the United States, 
entitled Cairo Sewerage 1,totaled $US 129 
million. A second phase of funding, for 
Cairo Sewerage I, totaled $US 816 million 
through September 1994. Total funding 

from the United States is SUS 945 million. 

In consideration of continued funding 
from USAID for new and rehabilitated 
facilities, a strategic objective of the 
GOSD is to become an institutionally 
autonomous utility, managed in a 
business-like manner, and able to sustain 
itself financially. The GOSD executed an 
Institutional Support Contract (ISC) 
funded by USAID on February 11, 1992, 
with CH2M Hill International and 
Operations Management International 
(OMI). The primary objective of the ISC 
is to provide the GOSD with a well 
managed and institutionally strong 
organization with progran sustainability. 

To achieve the primary objective of 
the ISC, CH2M Hill/OMI is providing the 

GOSD technical assistance to:
 

C3 Strengthen management, operation,
 
and maintenance capabilities 

0 Achieve organizational effectiveness 
0 Strengthen internal training and 

information transfer capacity 

MERNST& YOUNG Page I
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Executive Summary 

0] 	 Establish financial control and wastewater rate structure should be a long­
automated management information term objective of the GOSD. Other 
systems recommendations also are made regarding 

[] Attain financial viability the ability of the GOSD to run an efficient 
utility capable of providing quality service 

"l Procure vital equipment and spare at a reasonable cost. 
parts. and establish an effective 
stores program C. Overview of Wastewater System 

[] 	 Implement a US twinning relationship Residents of Greater Cairo are
 
(an exchange program to allow training provided service in three regions: the
 
)f GOSD personnel in the US). West and East Banks of the Nile, and the
 

Attaining financial autonomy through South (Helwan) area. The wastewater
 
sewer service charges sufficient to recover system covers an area of approximately
 
at least salary. O&M, and maintenance 921 square kilometers.
 
capital costs in the near-term is the focus Table I lists six existing and planned
 
of this report. major wastewater treatment plants. The
 

In April 1993, CH2M Hill/OMI collection system includes 17 major pump 
engaged Ernst & Young, as a stations, and a series of major trunk lines, 
subcontractor, to prepare a rate study and tunnels, subsidiary pump stations, and 
financial plan for the GOSD. The culverts. 
remainder of this Executive Summary Table I 
presents the results of the rate study and WastewaterTaeTreatment Plant 
financial plan, including recommendations Design Capacity 
for actions the GOSD should take in order 
to become financially autonomous. Design 

Level of Ca acity 
Name Treatment (mE/day) 

B. 	 Study Objectives and Scope West Bank 

The primary goals of this study are to: I. Abu Rawash Primary(a) 400,000 
(I ) identify the operating and capital costs 
of the sewe utility for a five year period, 	 secondarya 
(2) determine cost-of-service user charges 
to recover salary, operations, and East Bank 

maintenance capital costs, and (3) prepare 3. Berka Primary and 600,000 
a five year financial plan which summarizes secondary 

all cost, revenue, and tariff cash flows. 4. Gabal el Asfar 	 Primary and 1,000,000 
secondaryThe scope of this study includes all 

facilities comprising the Greater Cairo 5. Shoubra El Primary and 600,000 
Kheima secondarya)wastewater system. The planning period 

is for five fiscal years: 1994/95 through South 
1998/99. At the request of the GOSD. 6. Helwan Primary and 350,000 
wastewater charges continue to be secondary 
determined as a surcharge on a customer's 
waterTotal 	 3,280.000 

Though not within the scope of this (a) 	 Commissioned as primary treatment plant; 
construction of secondary treatment units 

study. developing a new, independent suspended indefinitely. 
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Executive Summary 

The customers of the water and 
wastewatei ws\,em are presently classified 
based on public policy and political 
decisions and not based on a customer's 
cost impact on the system. This report 
recognizes this and uses the current water 
rate structure, 

Because the GOSD does not know 
how much wastewater is discharged by 
different classes of customers. estimates of 
water flow are used in this study as an 
indirect measure of the load each customer 
class places on the wastewater system. The 
number of customers in each class and 

their estimated annual water flows are 
provided in Table 2, below, 

Table 2 

Annual Water Flows by 


Customer Class 

(FY 1992/93) 

Annual 
Water Flows 

Customer Number of FY 1992/93 
Class Accounts (m3 x 1000) 

I. 	 Domestic 437.172 854,433 

249.2692. Government 9,531 

3. 	 Small Factories 28,430 68,389 

and Shops 

4. 	Large Industrial 285 25,072 
Factories 

5. 	Tourism and 563 13,034 
Investment 

6. 	Worship and 3.296 10.368 
Charities 

7. Sports Clubs 454 7.118 

and Embassies 

Total 479,731 1,227,683 

If all customers discharge the same 

amount of wastewater in proportion to the 

water they consume, then using water 

flows as the basis for wastewater charges 

has no discriminatory charge impact. 
However, if there are differences in the 

proportion of water consumed which is 

discharged as wastewater, then the charges 

in this report do discriminate. Those 
customers discharging a higher percentage 
would be subsidized unfairly by those 
customers discharging a lower percentage. 

Wastewater service currently is 
charged to customers as a percent of their 
water bill (prepared every two months). 

The current surcharge is 20 percent of the 
water bill for domestic customers and 50 
percent for all other customers. The 
effective wastewater charges and average 
bi-monthly bill are presented in Table 3. 

Current wastewater charges recover 
very little of GOSD's operating costs and 
none of its investments in rehabilitated or new facilities. The low rates lead to 

inefficient operaions and a complete 
reliance on central government and donor 
nation subsidies for capital funds. 

In addition, government customers 
benefiting from the wastewater system pay 
only 30 percent of their wastewater bills, 

Table 3 

Current Wastewater Charges and
 

Average Bi-Monthly Bill
 

Charge per Average 
Cubic Meter Bi-Monthly

Customer FY 1992/93 Wastewater 

Class (Piastres) Bill (LE) 

1.Domestic (0-60 2.0 1.00 
cubic meters per
 
bi-monthly period)
 

Domestic (>60 2.6 2.31 
cubic meters per 

bi-monthly period) 

2.Government 10.0 435.90 

3. Small Factories 11.5 46.12 

and Shops 

4.Large Industrial 15.5 2,272.61 
Factories 

5.Tourism and 27.5 1,060.95 
Investment 

20.966.Worship and 4.0 
Charities 

7.Sports Clubs and 6.5 169.85 
Embassies 

:-1 ERNST& YOUNG 	 Page iii 

15 

http:1,060.95
http:2,272.61


Executive Summary 

resulting in the largest subsidy of any 
customer class. Based on full cost of 
service, government customers pay only 
eight percent of the costs of providing 
service to them. 

There is very little incentive for the 
GOSD to become more efficient or make 
cost-effective investments because any 
overruns are funded by the government. 
Further, because there is little financial 
incentive to maintain the system, a portion 
of central goernment and donor nation 
subsidies (intended to expand tile coverage 
of sewer collection and treatment) are used 
to repair or replace facilities that 
deteriorate quickly. 

D. Financial Autonomy 

There is a present need for fiscal 
discipline, given the limits of funding from 
tile GOE and fbreign donors and tile 
continued buildup of the wastewater 
system. The recommended wastewater 
charges will create incentives to help keep 
costs low because costs will have to be 
passed on directly to customers. Retention 
of user charge revenues bN the GOSD 
would provide funds to help maintain the 
existing system and demonstrate to 
potential lenders the capability to service 
long-term debt for rehabilitation and 
expansion. 

Wastewater charges based on costs 
would reduce (or remove) the arbitrary 
nature of setting rates by external agencies. 
Instead, the GOSD would estimate the 
actual cost of providing this service, then 
allocate this burden equitably among users. 
Charges would be based on principles of 
cost accounting, cost-effectiveness, 
equitable cross-subsidization, and financial 
reporting, 

The GOSD is defined as being 
financially autonomous if revenues from 
wastewater charges and other non-service 
related fees are sufficient to recover 

Page iv 

salaries, operations, maintenance capital 
projects. and operating reserves. As a 
baseline for this study, fiscal y'ear 1998/99 
is determined as the first year that the 
GOSD could realistically reach financial 

autonomy. Attaining financial autonomy 
any earlier is unrealistic, would require 
much larger increases ir' wastewater user
fees, and would require the GOSD to 
feen would requiret o 
implement significant organization, 
management, and process changes much 
sooner than the utility is capable of 
achieving. 

E. Methodology for Determining
 
Wastewater Charges
 

Projections are made of the annual costs 
to operate and maintain all six wastewater 

treatment plants and 17 major pump 
stations. Added to these direct facility 
costs are the costs to maintain all subsidiary 
pump stations and the vast collection 
system, plus the salaries of all GOSD 
administrative personnel (e.g., finance, 
payroll, procurement). Finally, projections 
are made of capital costs to maintain and 
replace existing facilities, to construct new 
facilities, and to provide an operating 
reserve (i.e., working capital). All these 
costs are projected on a cash basis. 

A projection is made of expected water 
flows for each of the seven customer 

classes. Wastewater charges then are 
determined by dividing projected costs by 
projected water flows. The recommended 
charges would be sufficient to recover the 
projected costs for salaries, operations, 
maintenance capital projects, and 
operating reserves by fiscal year 1998/99. 

Within the five year rate study period, 
new capital projects are assumed funded 
by the GOE and donor nations, not 

through wastewater charges. The GOSD 
has proposed to recover these costs within 
the next eleven years through wastewater 
charges by fiscal year 2004/05. 

-ERNST&YOUNG 



Executive Summary 

Because current wastewater chares 
are so low, there will be substantial 
increases required for all customers in 
order to become financially auttrionous. 
In order to mitigate the impact of such 
large increases on domestic (residential) 
customers, adjustments arc made to 
provide a subsidy to domestic customersfrom05 smalledioil goermet 
from charges levied on govermett smll 
f-actories and shops, large industrialfactories, and oursmlage industria . 
faictories, and tourism and inVestitent. 

F. Revenue Requirements 

Projections are made of total (1)SD 

salary. operations. maintenance capital 

projects. and new capital projects costs for 
five fiscal \cars: It94/95 through 1998/99. 
I lowever, because not all costs will be 
recovered through wastewater service charges 
prior to fiscal %car 1998/, costs are phased 
in during the five year stud\ period. 

Exhibit 1.on the next page, shows that 

only a portion of pro.jected (iOSl) costs 

are assumed rLcovered Front customers 

during the fi\e years of the rate study, 
Costs not recovered by wastewater 
customers are assumed funded by the 

(ovemment of Egypt or donor nations. 

It is estimated that the (iOSl) generated 
approximately I.I46 million in revenues 
f1ror1 customer ser\ice charges and other 
sources in fiscal \-car 1992/93. "TheseI 0millpercent 
revenues arc projected to be 1.1 X( million 
in fiscal \,ear 1994/95 under the 
recommended wastewater rates. These 

higher revenues reflect required increases in 
wastewater charges which must be 

implemented in order to begin the transition 

to financial autonomy bv fiscal ycar 
1998.99. Clearly, tile 

sources inafical ero I tobe s 

rates currently 
charged fbr sewer service are well bel(x 

the utilitv's total costs and also below those 

costs expected to be recovered through 
wastewater charges during the five year rate 
stud. Reaching financial autonomy w\ill 

require substantial increases in rates. 

Salaries account for ILE 56 million of 
the estimated L. 167 million in operating 
costs during fiscal %'ear1994/95. All 
salaries arc assumed funded by the GOE; 
none are recovered through user charges 
until fiscal year 1997/98. 

It is estimated that in fiscal year 

1994/9i, electricity costs will be 1b 76electicit cost 

million. 45 percent of estimated salary 
and operating expenses. Electricity is the 
largest single operating cost. The GOSD 

paid 18 piastres per kilowatt-hour (kwhr) 
in I992/.3 for electricity, below tile 

price of 2) piastres per 
kwhr. 
estimated ftill 

It is assumed that through the first 
Four \,cars of the rate study, the GOS ) 
will pay an increasing portion of the full 
price for electricity. In fiscal year 
1997/98. it is assumed that the G(OSD 
pays the full. unsubsidized price of 47 

piastres per kwhr (assumes the full price 
of electricity escalates at 10 percent 

annually). If the (iOSD continued to pay 

the lower, subsidized electricity price of 

18 piastres per kwhr, then costs required 

to be recovered in fiscal year 1998/99 
would decline from LE 491 million to LE 
375 million. Ifthe GOE continued to 
subsidize electricity prices for the GOSD, 
then the required wastewater charges in 
fiscal sear 1998/99 would be nearly 25 

less than those recommended in 
this report. 

Maintenance capital costs account for 

IE 114 of the I.E 133 million in capital 
costs in fiscal year 1994/95. These 
projects are required to: (I) maintain the 

fixed assets of the GOSD in operating 
condition, (2) ensure financial resources 
arc available for necessary replacement of 

equipment, and (3) upgrade fucilities when 

equipment and buildings need to be 
teplaced. Including maintenance capital 
more accurately reflects the true costs of 
all maintenance activities, helps plant and 
equipment reach their full useful service 
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Projected GOSD Costs and Funding 

Cost Item 

Salaries and Operations Costs 

Salaries 

Electricity 

Other Operations 

Total Salaries and Operations 

Capital Costs 

Maintenance Capital Projects 

Other Capital 


Total Capital 


Total GOSD Costs 

Costs Recovered by GOSD 

1994/95 

55,993 

76,045 

35,231 

167,269 

114,325 

18,831 

133,156 

300,425 

80,175 

(LE 000s) 

1995/96 

60,855 

95,289 

44,738 

200,882 

123,355 

27,199 

150,554 

351,436 

123,841 

Fiscal Year 

1996197 

66,995 

142,158 

67,689 

276,842 

132,386 

41,095 

173,481 

450,323 

193,296 

71,686 

157,629 

74,458 

303,773 

141,416 

39,761 

181,177 

484,950 

313,879 

!971981998199 

76,703 

177,083 

81,917 

335,703 

150,446 

I 47,428 

197,874 

533,577 

491,434 



Executive Summary 

lives, and ensures that customers pay their 
fair share of maintaining the wastewater 
system. 

It is assumed that, in the future, 

maintenance capital projects are 
recognized and implemented by the GOSD 
as truly beiag part of O&M costs. It is 
assumed that the GOE funds all these 
projects through fiscal year 1996/97 and 
96 perceni of these projects in fiscal year 
1997/98. Not uriil fiscal 'eai 1998/99 are 
all mainienance capital project costs 
assumed recovered through wastewater 
charges. Only when these costs are 
recovered through user fees is the GOSD 
financially autonomous with respect to 
salaries and true O&M costs, 

G. Recommended Wastewater 

Charges 


Table 4 presents the recommended 
wastewater service charge per cubic meter 

for each of the five years of the rate study. 
To determine a wastewater surcharge. 
simply divide the recommended charge by 

the current water charge per cubic meter. 

Wastewater charges are recommended 
for each of the five years of the rate study. 
In addition to determining charges based on 
the cost of providing service to each 
customer class, adjustments are made to 
meet the following objectives: (1) provide 
a subsidized charge for domestic customers 
to avoid rate shock and to provide lower 
income households relief from higher 
service charges, (2) ensure that charges for 
domestic customers do not increase by 
more than 50 percent per year, (3) provide 
equity among selected customer classes so 
that charges are approximately the same by 

fiscal year 1998/99 (i.e., wastewater 

charges for government and tourism and 
investment are the same, and wastewater 
charges for small factories and shops and 
large industrial factories are the same), and 

Table 4 
Recommended Wastewater Service Charges 

1. 	Domestic 

0 - 60 cubic meters 

>60 cubic meters 

2. 	 Government 

3. Small Factories and 
Shops 

4. 	 Large Industrial 
Factories 

5. 	Tourism and 
Investment 

6. 	 Worship and 
Charities 

7. 	 Sports Clubs and 
E nbassies 

(Piastres per Cubic Meter) 

Fiscal Year 

1994/95 1995/96 1996/97 1997/98 1998/99 

3.50 5.00 7.50 11.00 16.50 

5.20 7.80 11.70 16.90 24.70 

20.00 30.00 46.00 69.00 107.00 

20.70 29.90 44.85 67.85 96.60 

26.35 35.65 49.60 69.75 96.10 

41.25 52.25 68.75 85.25 107.25 

6.40 8.00 10.40 13.20 16.80 

11.05 16.25 24.05 37.70 52.00 
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(4) smooth the rate increases during the 
five years to avoid erratic shifts in charges 
from year to year. 

Table 5 presents the change in 
wastewater charges from fiscal year 
1992/93 to fiscal year 1998/99. Charges 
for all classes ofcustomers must be 
increased from 26 percent to 48 percent 
each year for the next six fiscal years 
(1993/94 through 1998/99) in order for the 
GOSD to become financially autonomous 
by fiscal year 1998/99. Wastewater 
charges for domestic customers must be 
increased from eight to 9.5 times over 
current charges. 

Table 5 

Change in Wastewater 


Service Charges 


Compared with 
1992/93 Charges 

Annual 
1998/99 Compound 
Charge Percent Rate of 

Customer Class (PT/rn3 ) Change Change 

I. 	 Domestic 

0- 60 m3 16.50 725% 42% 
> 60 m3 24.70 850 46 

2. 	 Government 107.00 970 48 

3. 	 Small Factories 96.60 740 43 

and Shops 

4. 	 Large 96.10 520 36 
Industrial 


Factories 

5. 	 Tourism and 107.25 290 26 

Investment 

6. 	 Worship and 16.80 320 27 
Charities 

7. 	 Sports Clubs 52.00 700 41 
and Embassies 

Lifeline Charge 

When the GOSD proposes new 
wastewater charges, it should be sensitive 
to customers' ability and willingness to 
pay. Low income households may either 
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be unable to pay the large increase in 
charges or may resist the increases for 
political or cultural reasons. 

To address such concerns, it is typical 
to institute a lifeline charge for low income 
households. Such a charge provides for 
basic wastewater service at a rate below the 
amount necessary to recover the full costs 
of basic wastewater service. 

Implementing a lifeline charge requires 
either metering water use or identifying 
income levels of each account. Because 
there is insufficient metering of both water 
and wastewater use, it is difficult to enforce 
a lifeline charge based on the quantity 

generated. A lifeline charge would require 
a radical change tu the existing rate 
stncture, requiring a third, lower 

consumption block. Also, it is presently 
difficult to determine which wastewater 
customers are low income. 

Because of the difficulties above, it is 
recommended that the first block of 
domestic customers (0 to 60 cubic meters 

of water flow per billing period) be 
substantially subsidized in lieu of a lifeline 
charge, and that the second block of 
customers (more than 60 cubic meters) be 
partially subsidized. This essentially 
provides a lifeline charge to a much broader 
customer base. 

In order to provide lower charges to 
domestic customers, additiona. revenues 
must be generated from other customer 
classes. The balance of revenues required 

to subsidize domestic customers is 
generated from higher charges proposed 

for government, small factories and shops, 
large industrial factories, and tourism and 

investment customers. 

Exhibit II, following this page, 
illustrates these subsidies. For each 
customer class, three wastewater charges 
are shown: 

Ci 	 Charges in fiscal year 1992/93 
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M] Charges required to recover all costs 

allocated to the class in fiscal year 

1998/99 (unadjusted) 


0 	 Charges adjusted to provide a cross 
subsidy to domestic customers in fiscal 
year 1998/99. 

A significant increase in current charges 
would be required to recover all the costs 

allocated to each class, particularly 
domestic customers. Without any cross 
subsidy, the charge for a domestic customer 
in the first consumption block (0 to 60 
cubic meters) would need to be increased 
from the current charge of two piastres per 
cubic meter to 33 piastres per cubic meter 
in fiscal year 1998/99. Instead, the 
recommended charge tor domestic 
customers in the lower consumption block 
is 16.50 piastres per cubic meter in fiscal 
year 1998/99. 

portion of the subsidy for domestic 
customers during the transitional stage, as 

are factories and small shops, large 

industrial factories, and tourism and 
investment customers. In the long term (10 
years), the GOSD should gradually increase 
rates for domestic customers toward full 
cost recovery. The GOGCWS also should 
consider a third block (e.g., 0 to 30 cubic 
meters per billing period) to provide a true 
lifeline charge to lower income households. 

H. 	 Revenues Generated from Each 
Customer Class 

Domestic customers accounted for 
approximately 70 percent of water flows in 

fiscal year 1992/93, and approximately 43 
percent of wastewater revenues. By fiscal 
year 1998/99, domestic customers are 
estimated to account for approximately 76 
percent of water flows and 35 percent of 
revenues. 

A comparison of estimated revenues by 
customer class is provided in Exhibit III, 
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on the next page. This exhibit also shows 
for each customer class the following: 
0 Revenues received in fiscal year 

1992/93, based on current wastewater 
service charges. These revenues reflect 
the fact that government customers pay 

only 27 percent of the amount billed; all
other customers pay approximately 80 

percent of the amount billed 

M 	Revenues which would be generated in 
fiscal year 1998/99 if full cost-of-service 
rates were implemented (unadjusted) 

M 	Revenues estimated for fiscal year 
1998/99 based on recommended 
wastewater service charges. By this 
year, the collection rate for all 

customers, including government, is 
assumed to be 80 percent. 

According to the GOSD, these expected 
revenues will depend greatly upon the 

success both the Government of Egypt and 

proposed new wastewater changes. 

1. Industrial High Strength Surcharge 

High strength wastewater can damage 
sewage infrastructure, produce hazardous 
conditions for neighborhoods and sewage 
workers, interfere with biological 
treatment processes, and compromise the 
efficient reuse of sludge. The GOSD 
should impose a high strength surcharge 
on industrial customers to recover the 
additional costs of treating wastewater 

which is of greater strength than an 
established threshold. 

The surcharge would be fiscally sound 
and equitable, as well as consistent with 
GOE laws limiting the strength of 
wastewater which can be discharged into 
the Greater Cairo wastewater system. The 
actual charge is based on estimated costs 
of the GOSD to remove two pollutants:
(1) biochemical oxygen demand, or BOD, 
and (2) total suspended solids, or TSS. 
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The charge would be LE 0.35 per kilogram 
of BOD removed apd LE 0.25 per 
kilogram of TSS removed. 

The total amount actually charged to a 

customer would be based on the flow and 
strength of wastewater discharged by the 
customer. Projected annual revenues to 
the GOSD from the surcharge are 
estimated at seven million Egyptian 
pounds in the first year the GOSD is 
expected to be able to implement tile high 
strength surcharge, which is fiscal year 
1997/98. 

Subsantal mut silldaily,nfrstrutur 
be completed before a surcharge can be 

The first priority shouldimplemented. 
be to develop more reliable estimates for 
maintenance capital projects. Based on 
estimates of total system-wide asset 
value, maintenance capital costs could 
account for 40 percent of true operations 
and maintenance costs each year. 
However, because the GOSD could not 
estimate the individual asset value of any 
of the six treatment plants, these costs 
could not be included in the calculation 
of the industrial high strength surcharge. 

In addition, a formal industrial 
monitoring program must be established, 
Also, more reliable information is 
needed on treatment plant operating 
costs, flows, influent strengths, and 
removal efficiencies; and better 
estimates are needed for a threshold limit 
for establishing the surcharge. These and 
other study recommendations are 
presented at the end of this Executive 
Summary. 

J. Other Related Findings 

In the course of this rate study, a 
general assessment was made of the 
potential for GOSD to do its own billing 
and collection. We also examined the 
potential for generating revenues from the 
sale of sludge and reclaimed water. 
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Finally, we examined the feasibility of 
continuing GOSD farming operations. 

Billing and Collection 

The GOSD cannot actually be 
financially autonomous when it depends 
on a separate organization for its revenues, 
as under the present water billing 
arrangement. The GOSD is entirely 
dependent on the water utility to ensure 
that: (1) all customers are billed, (2) bills 
are correct, (3) bills are issued on time, (4) 
revenues collected are what were billed, 
(5) all money is transferred to the GOSD

(6) and any revenues withheld are 
aiae. 

If financially feasible, the GOSD 
should ultimately perform their own 
billing and collection functions. This 
should be accomplished within the five 
years of this rate study. 

A GOSD billing and collection 
function would be responsive to GOSD 
needs, which the current General 
Organization for Greater Cairo Water 
Supply (GOGCWS) system is not, and 
provide immediate payback in terms of 

improved cash flow, collection rates, and 
overall financial control. Also, customer 
relations would be greatly improved. The 
GOSD could respond to customer 
inquiries directly and quickly, rather than 
explaining to the water utility what the 
inquiry is and relying on the water utility 
for a response. 

The GOSD could contract with the 
GOGCWS to shut off water to non-paying 
customers. This would provide the GOSD 

leverage over customers in billing and 
collecting wastewater bills. 

In the interim, the GOSD should staff 
a small (three person) accounting function 
at the water utility. The responsibilities of 
this unit would include auditing 
wastewater billings and collections and 
preparing monthly financial reports. 
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Developing a relationship between the 
GOSD and the water utility will require a 
formal protocol (interagency contract), 
according to the GOSD. This protocol 
would define the policies and objectives of 
the interim unit, responsibilities of the 
GOSD and water utility, billing and 
collection requirements. and required 
management reports. This protocol also 
should define fees which the water utility 
may charge to the GOSD to recover the 
allocated costs of billing and collecting 
wastewater service charges. Finally. this 
protocol would define the wastewater 
charges to be implemented, by customer 
class, and require the same penalties for 
non-payment as are in place for water 
bills. 

Sludge Sales 

The two basic alternatives for sludge 
disposal arc: (I ) dry the sludge and sell it 
as fertilizer, or (2) pump the waste into 
lagoons, evaporation ponds, percolating 
pits. or other suitable containment areas. 
The economic cost of producing sludge 
for reuse is comparable to pumping 
sludge to containment areas. The 
environmental benefits of producing 
sludge are lower microbiological 
concerns and risks. 

Revenues from sludge sales have 
increased from LE 38 thousand in fiscal 
year 1990/91 to LE 118 thousand in fiscal 
year 1992/93. The GOSD has been 
successful at marketing the sludge, 
According to CH2M Hill/OMI, the GOSD 
is able to sell all of the sludge it produces 
if the sludge meets the buyer's 
specifications. 

Reclaimed Water Sales 
The GOSD believes it can sell 

reclaimed water from its secondary 
treatment plants for irrigation and 
agricultural use. This conclusion 
underestimates the complexities and costs 
involved with designing, funding, 
constructing, producing, and delivering 
reclaimed water to customers. 

Common processes to produce 
reclaimed water include nutrient removal, 
filtration, demineralization, organic 
removal, and disinfection. In addition to 
constructing :he facilities for these unit 
processes, the GOSD would need to build 
transmission lines and pumps, distribution 
pipelines to a customer's property, 
diversion pumps, and storage tanks. The 
costs ofan 80,000 cubic meters per day 

facility may be LE 200 million. 
The reclaimed water must be delivered 

to the consumer at a competitive price. 
Raw water is currently supplied by the 
water utility at just eight piastres per cubic 
meter. Some industries illegally pump 
water from the Nile River or from Cairo's 
canals and drains. Therefore, the GOSD 
will find it difficult to persuade potential 
customers to switch to reclaimed water. 

According to the CWO, the potential 

for GOSD reclaimed water sales is at 
least a decade away. Though reclaimed 
water sales are not feasible during the five 
year rate study, the long-term potential 
and benefits should not be dismissed. 
Reclaimed water is a valuable resource 
that would ease the pollutant loads on the 
Nile River. The GOSD should perform a 
comprehensive feasibility study' and 
address several issues outlined in SectionThe GOSD should focus on bringingVIoftirer. 

sludge quality up to legal and market 

specifications, specifically reducing the 
content of heavy metals, toxic substances, 
and water. This should increase the 
production of sludge per acre and justify a 
substantial increase in the price charged. 
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Faring Operations 

The GOSD should focus on its core 
mission, which is ensuring wastewater is 
properly collected, treated, and disposed. 
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Farming of land owned or leased by the 
GOSD is an unrelated activity which 
loses money. Farming by the GOSD also 
violates official Government of Egypt 
policy that all public agencies eliminate 
any operations not essential to their 
primary business. 

Estimates prepared for this report show 
that revenues from farming during the last 
two fiscal years recovered only 12 percent 
of direct salary costs and none of the 
operating and supply costs. The cost of 
farming is not separately tracked by the 
GOSD. but rather included in total utility 
salary costs. As a result, farming costs are 
being recovered from wastewater user 
charges. This is unfair to wastewater 
customers and is an erroneous assignment 
o f costs. 

The GOSD should phase out its 
farming operations. If it is GOE's goal to 
provide employment for people farming 
the lands, it should do so under the 
direction of the Ministry of Agriculture 
and Land Reclamation. The Ministry 
then should make the decision to keep the 
farming operation or eliminate it. 

K. Five Year Financial Plan 

Exhibit IV, on the following page, 
presents projected five year financial 
results of the utility. These financial 
results reflect the proportion of total costs 
to be recovered through wastewater 
charges each year. Operations costs are 
to be recovered first, followed by salaries, 
operating reserves, and finally 
maintenance capital project costs. By 
fiscal ear 1998/99, the GOSD is 
projected to recover the costs required to 
operate and maintain the wastewatertedm a i 
system. 

Salaries are first assumed recovered 
through wastewater charges beginning in 
fiscal year 1997/98. The subsidies for 
electricity prices are gradually reduced 
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during the first three years of the five year 
rate period. The full, unsubsidized price 
of electricit' is assumed recovered through 
wastewater charges in fiscal years 1997/98 
and 1998/99. Electricity accounts for 
approximately half of the projected 
operations costs. 

All maintenance capital projects are 
assumed funded by the GOE through the 
third year of the five year plan. In the 
fourth year, four percent of these costs are 
assumed recovered through wastewater 
charges; in the fifth year, all maintenance 
capital costs are assumed recovered 
through wastewater surcharges. 

Revenues from wastewater charges 
increase from LE 68 million in the first 
year to LE 472 million by the fifth year of 
the plan. This is a projected average 
increase of 62 percent each year in service 
charge revenues. 

L. Recommendations for Becoming a
 
Financially Autonomous Utility
 

Over the past ten years, an estimated 
LE 4.8 billion has been authorized to 
improve the collection and treatment of 
wastewater in Greater Cairo. However, 
very few substantive changes have been 
made in the management and operation of 
the sewer utility. All major 
responsibilities of one of the largest sewer 
utilities in the world are still micro­
managed by both local and central 
government authorities. 

Acceptance by Cairo residents and 
businesses of new, higher rates depends on 
the confidence customers have in the 
ability of the GOSD to run an efficient 
utility capable of providing quality service 

at a reasonable cost. To become efficient,
the GOSD must greatly improve or 

implement management, personnel, 
information, and financial processes which 
are necessary for the operation of a self­
supporting utility. 
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Projected Five Year Financial Results 

(LE 00s) 

Fiscal Year 

1994195 1995196 1996197 1997198 1998199 

Expenditures 

Salaries 0 0 0 71,686 76,703 

Operations 79,897 123,453 193,060 232,087 259,000 

Maintenance Capital 0 0 0 5,657 150,446 

Capital Projects 0 0 0 4,276 5,092 

Total Expenditures 79,897 123,453 193,060 313,706 491,241 

Revenues 

Service Charges 68,035 111,420 180,583 295,129 472,370 

Non-Service Charges 12,140 12,421 12,713 18,750 19,064 

Total Revenues 80,175 123,841 193,296 313,879 491,434 

Net Surplus/Deficit 278 388 236 173 193 
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Becoming financially autonomous 
requires the utility to also become 
institutionally autonomous. However, we 
found serious deficiencies in GOSD's 
ability to plan for, and implement, 
wastewater user charges and to control the 
revenues raised through these user charges. 
Most significant was the lack of an 
effective long-range capital and financing 
plan. Without this plan. it is difficult to 
determine required wastewater charges and 
to justify these rates on sound cost 
accounting and financial reporting 
principles, 

Below is a summary of specific 
recommendations to improve the GOSD's 
chances of becoming financially 
autonomous. The contrac,, and scope of 
work for preparing this rate study did not 
include developing these recommendations. 
However. we identified several significant 
barriers to GOSD becoming financially 
autonomous which are not being directly 
addressed or implemented by the GOSD. 
The recommendations which follow are to 
ensure that GOSD is aware of the 
significant challenges ahead in becoming 
truly autonomous. 

Capital and 

Financial 

Planning Planning,document 

0 	 Prepare Forecasts of Customer 
Demand and Economic Conditions 
Affecting Capital and Financial 
Planning 

On a periodic basis, perhaps every 

two years, the GOSD should prepare 
forecasts of customer demand for 
wastewater services and identify 
economic conditions which impact the 
costs of providing service in order to 
properly prepare a capital and financial 
plan. Tile GOSD should identify 

facilities to be included in the capital 
plan, steps the GOSD should take to 
protect its capital investment and 
maintain full service, and specific 
needs to replace deterioratinO. :acilities. 
Included would be projections of a 
reduced role for the GOE and donor 
nations in funding operating and 
capital costs. 

13 	 Prepare a Facility Master Plan 

The GOSD should prepar a 
comprehensive Facility Master Plan to 
identify capital facilities for 
rehabilitation, replacement, upgrade, 
and expansion to the sewer system. 
Because many of the facilities are 
designed to meet long-term demand, the 
planning horizon should span 25 years. 

The plan should be a comprehensive 
document and address strategic 
objectives of the GOSD. Background 
information should be provided for all 
major operational and regulatory issues 
affecting the plan. The plan should 
describe the level of technology to be 
incorporated, select an appropriate 
configuration to address Greater Cairo 
wastewater requirements, relate the plan 
to wastewater demand estimates, and 
consider financial and operational 
impacts of adopting the plan. The 
Facility Master Plan is a primary

needed to secure external 
financing for the facilities. 

0 	 Prepare a Capital Improvement 
Plan (CIP) 

The GOSI) should prepare a fiveyear Capital Improvement Plan for the 
first increment of new capital projects 

inceF t Master pl This 
in the Facility Master Plan. This CIP 
should include the following: 

.	 New capitalprojects identified 
to expand the capacity of the 
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system and extend coverage to 
new customers 

Alinor capital outla vs not 
identified in the Facility Master 
Plan. These would include costs 
of sewer extensions and minor 
capital outlays. 
In addition to showing whenshoingIn 	 aditinhenInt 

capital is needed for new facilities. the 
CIP should demonstrate the type and 
amount of financing to be used to fund 
the plan. The combination of short-
and long-term borrowings, government 
grants, plus 'pay as you go" funding 

should be identified. 

The impact of the CIP on 
wastewater user charges should be 
evatuated before adopting the CIP. 
The GOSD must be able to recover the 
costs through wastewater charges or it 
cannot afford the CIP. 

0] 	 Prepare Maintenance Management 

(Replacement) Improvement 
Estimates 

This rate study report had to make 
the simplifying assumption that 
maintenance capital costs (replacenient. 
repairs, and rehabilitation) are two 

percent of GOSD assets. The GOSD 
should establish a strategy and a plan to 
estimate these capital maintenance 
projects. and to prepare a reliable five-
year projection of these annual costs. 

Maintenance capital projects are 

those required to replace equipment 
when necessary, and to upgrade 


whencia necessario,and toecorded
facilities to improve efficiencies. 
These projects are critical to the 
integrity of the wastewater system. 
though not now formally recognized 
by the CWO or GOSI). A first priority 
of the GOSD should be to recognize 
these projects as required maintenance 
investments and to prepare reliable 
estimates of costs for these projects. 
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Accounting and 
Budgeting 

I00 II
 

C3 	 Improve Accounting Processes 

order for the GOSD to manage 
the GtlD t mang 

thelit auonmosy st 
develop a common system for 
classifying costs consistent from year 
to year. Specifically, costs should be 
classified in a manner to:
 

* 	 Support cost-of-service and rate 
setting calculations 

.	 Provide proper monitoring and 
reporting ofO&M and capital costs 
Allow for comparing costs among 
thhe six wastewater treatment plants 
and among the 17 major pump 

stations 
C Provide appropriate information 

for management to operate the 

system effectively. 

C112M 1-lill/OMI is assisting the
 
GOSD to develop achart of accounts.
 
It is recommended that the GOSD 

ensure that the chart of accounts is in 
sufficient detail to classify all assets. 
liabilities, costs, revenues, and other 
financial transactions on a consistent 
basis. 

In addition to simply identifying a 
chart of accounts, accounting processes 
should be established to ensure that all 

financial transactions get recorded 
properly and that useful information is 
made available to management to 
operate the utility effectively. 

0 	 Develop Financial Reporting System 
Currently. there is a need to improve 

the reporting to GOSD management of 
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the financial performance of the utility. 
Improvements are required in order to 
allow GOSD management to improve 
planning and budgeting, deploy 
personnel or financial resources, 

measure the performance of GOSD 

managers, determine the need for 

replacement or new facilities, establish 
wastewater charges, and communicate 
performance to wastewater customers. 

The GOSD should establish a 
committee of managers from a range 
of functional areas (e.g., engineering, 
operations, maintenance, and 
accounting) to define: (1) a process for 
financial reporting, (2) the format for 
reporting financial performance. and 
(3) how to act upon the information, 
The overriding goal of the financial 
reporting system should be to improve 
the quality, speed, and accuracy of the 
information supplied in the most 
efficient manner possible. 

The financial reporting system 
should be derived from the use of 
standard data in order to simplify the 
process. Fihe number of financial and 
performance measures also should be 
limited to those essential to runningthe utility. Examples include:Curnlteesnowkpand 

" Annual revenues and expenditures 

" Capital investment per cubic meter 
of wastewater collected 

" Capital investment per cubic meter 
of wastewater treated 

" Bill collection rates by class of 
customer 

" 

" 

Treatment plant efficiencies 
(percent reduction in pollutants) 

Capital costs per 1,000 connections 

* 	 Connections per employee, 
Improvements should e made in 

the following areas in order for the 
financial reporting system to work: 
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• 	 Data collection, integrity, and 
reporting formats 
Ability to perform ad hoc 
analyses, such as those usually
required to establish wastewater 

rges 

Communication of ,esults to 
plant and station managers. 
Finally, the financial reporting 

system should not just focus on 
delivering the financial information, 
but also how to act upon it. The 
committee of managers formed to 
develop a financial reporting system 
should determine what actions should 
be taken in response to specific 
financial results. 

E1 Develop an Improved Budgeting 
Process 

The present budgeting and 
financial planning process can be 

described as bureaucratic, top down, 
and not fully based on future needs. 
Existing procedures present substantial 
challenges to the GOSD's goal of 
financial autonomy. 

Currently, there is no work planned 
or being performed to design or 
implement an adequate budgeting 

process. Therefore, it is recommended 
that the GOSD begin to develop a 
comprehensive budgeting process and 
plan to implement new procedures 
within three years. Basic elements of 

the budgeting process should include 
the following: 

0l 	 Responsibilities and plans for 
each organizational unit for each 
of the next two fiscal years 

Oo pEstimates of workload in each of 
the next two fiscal years 

0 Annual historical costs, by line 
item 

M 	 ERNST& YOUNG 



Executive Summary 

M' Staffing level. by pay grade and 
by personnel classification 

0 	 Cost-based estimates of non-

staffing costs (e.g., electricity) 

L] 	 Funding sources 

71 	 Consolidation and reconciliation of 
individual organizational budgets 
into a GOSI) budget documntll 

[] 	 Reporting variances from budgets 

LI 	 Budget change process for 
modifications to budgets during 
the fiscal year. 

Organizationand 

Personnel 


-1 	 Approve Propowed Presidential 
Decree 

The GOSD must be given the 
authority and freedom to implement 
wastewater rate adjustments. 
unencumbered by existing tariff 
regulations and external pressures from 
multiple levels of Egyptian government. 
Approval of the Presidential Decree 
proposed by the iOSI) would help 
provide fbr this autonomy, 

The (iOSD should eventually be 
given unrestricted access to capital 

markets without government interference 

or guarantees. Ilowever, access to these 
markets will not occur until the GOSD 
detnonstrates that it can operate 
efficiently and is financially sustainable, 

Issuing a niew\ presidential decree 
to amend Decree No. 133 (1984, 
formulation of (iOSD)should 
transform GOSI) from v,service 
organization to an economically viab)le 

organization. This is considered bv the 
(iOSD to be a main factor of success 
to achieve financial autonomy. 

EY ERNST& YOUNG 

5 	 Transfer Capital Planning 
Functions Now Performed by 
Other Agencics 

Planning the design and
 
construction of new wastewater
 
facilities should be a goal of the 
GOSD. The CWO. a "temporary" 
agency established 10 years ago. 
currently is responsible for planning, 
designing. and constructing new 
wastewater facilities. The GOSI) is 
primarily responsible for operating 
and maintaining the facilities, 
although the G()SI does plan facility 

expansions and improvements. The 
responsibilities of design. 
construction, and operation ofthe 
system should all be integrated within 
the GOSD. This will require 

significant changes in organization, 
personnel practices. and 
compensation. 

Enterprise Fund 

The proposed Presidential Decree 
should ensure that the accounting for 
wastewater operations be established 
as an Enterprise Fund. As an 
Enterprise Fund. the utility should be 
viewed as a business. A)Ioperating 

and capital costs should be recovered 
or financed primarily tnrough user 
charges. 

Also, the GOSI) should be allowed 
to retain all revenues collected from 
wastewater customers: it now is 
allowed to retain only 10 percent of 

what is collected. Transferring 90 

percent of revenues to the Ministry of 

Finance defeats any attmpt to become 

financially autonomous. A provision 
to ensure 100 percent retention of 
wastewater revenues should be 
included in a revised draft of the 

Presidential Decree. 
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Operating as an Enterprise Fund 
also should result in more 
accountability to rate payers; all costs 
and revenues of tho GOSD would be 
separately reported from those of the 
GOE. Charges should be established 
based on principles of cost 
identification, accounting, and financial 
reporting. 

13 	 Establish a Financial and Economic 
Analysis Unit 

A separate unit should be 
established, reporting to at least the 
assistant chairman, with the 
responsibility to set wastewater 
charges. Among its responsibilities, 
this unit would: 

Develop background data on 
Greater Cairo demographics 

Prepare demand and economic 
forecasts 

Prepare the CIP 

Coordinate capital finance needs 

Determine the utility's costs of 
service 

Identify pricing objectives 

Recommend new wastewater 
charges 

ipMake recommendations for 
improving how feasibility studies 
of new projects are conducted, 

This group also would provide 
assistance on financing plans (e.g., 
interest rates and costs of issuance) and 
acceptable short- and long-term debt 
instruments. Finally, this group would 
provide advice on other forms of 
financing utility costs, such as 
development fees and privatization of 
selected operations. 

Stafting levels for the section 
should be determined by the GOSD. 
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However, given the size of the utility 
and the responsibilities being assigned 
to this group, three professional and 
one clerical positions may be required. 
The group should be headed by a 
senior financial professional, with 
education and experience in finance, 
economics, or accounting. 

C3 Recruit Personnel for Economic 
and Rate Analysis Function 

An autonomous GOSD will need 

to attract and retain employees trained 
in financial management, cost 
accounting, economic analysis, and 
rate setting. This may require 
increasing salaries and providing 
incentives and opportunities for 

advancement to attract and retain 
qualified personnel in the utility. 

1 	 Establish Performance Goals 

If the GOSD expects consumers to 
pay higher wastewater charges, and if 
the GOSD is to secure private sector 

financing for capital projects in the 
future, the GOSD must demonstrate 
that it has the management capabilities 
to operate the system efficiently, that 

investments in the system would be 
sufficiently protected, and that the 
GOSD has financial capacity to repay
its loans. The utility must be able to 
operate under full cost recovery 
principles, attain a sustained level of 

financial performance through proper 
wastewater charges, and meet 
reasonably expected financial 
performance criteria. 

Utility-wide performance goals 
should be established and monitored, 
as should performance goals for 
individual operating units. These 
goals should include both financial 

and non-financial targets. GOSD 
employees should understand how 
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their targets are to be achieved and 
be given the authority to take direct Rate Structure 
action without requiring approval 
from tie Chainlan's office. 

A potential mechanism for M Add Third Domestic Consumption 
improving employee performance Block 
which the GOSI) should consider is The first consumption block for 
providing monetary and non- domestic customers is established at 
monetary incentives. This includes 
providing higher salaries to qualified 

60 cubic meters or less per billing
period. Given average water flows of 

employees who are recruited and the lowest income households, the 
trained bv the GOSD. The ISC first block should be set at no greater 
program is implementing new training than 30 cubic meters per billing 
programs and organizational changes period This would reflect essential 
to improve staff capabilities, which water and wastewater needs for a poor 
could result in demand for higher household. The second and third 
salaries. These higher salaries may be blocks would be reestablished for 
necessary to recruit and retain highly average flows ofmiddle and high 
qualified personnel who will enable income households. 
the (jOSI) to operate efficiently. 
maintain the facilities. and provide Three consumption blocks would 
improved customer service, all of allow the GOSD to more fairly 
%%hichare strategic objectives of tile distribute the costs of the system to 

OSD to become an autonomous those who have the ability to pay. 
utility. Three blocks also would allow 

phasing in of full cost recovery 

71 Improve Collection Rates without an undue impact on lower 
income households. 

An aging (accounts receivable) 
report should be prepared monthly t 71 Implement Full Cos-of-Scrvice 
monitor and act upon non-payment Wastewater Charges 
of wastewater bills. In the case of 
government customers, the amount The recommended wastewater 
owed to the GOSD should be charges still provide for substantial 
formally requested from the (i()E as cross-subsidization among wastewater 
a direct payment to the G(OSD. In customers. The GOSD should 
the case of non-government transition towards a true cost-o­
customers, attempts should be made service rate structure over a ten year 
to collect the payments by letters or period so that customers pay their fair 
phone calls. Any' chronically share for wastewater services.t This 
delinquent accounts (e.g.. greater would provide for fair and equitable 
than six months) should be seriously wastewater charges that are justified 
counseled. Ultimately, the water on cost accounting principals. 
supply could be shut off to force 
payment of delinquent accounts. 

i e one exception would be for liiline charges. 

which should be subsidized so that low income 
customers can afford basic wastewater services. 
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Demand [ 

Managementh 


Improve Metering and Billing 
Practices 

If the water utility is responsihle 
for determining water and wastewater 
bills, then significant improvements 
must be made in metering customers 
and billing for wastewater services, 
Customers should not be expected to 
accept the higher wastewater charges 
recommended in this report if their 
bills are determined arbitrarily and 
without any relation to actual demand 
placed on the wastewater system. 

The water utility should end the 
practice of guessing a customer's 
water use, and not allow meter readers 
to arbitrarily set water use. If the 
water utility is planning to install new 
meters, then sufficient funds and 
personnel must be made available to 
maintain the meters in a working 
condition. Fines should be assessed 

any customer for tampering with or 
breaking a water meter. The cost to 
replace a damaged meter should be 
charged to the customer. 

If the water utility will not be 
installing new water meters, then 
engineering studies should be 
conducted to determine average 
monthly or bi-monthly water flows, 
by size of lateral pipe and by type of 
customer. These estimates would 
become the basis for water demand 
for all customers of a specified class, 

C3 	 Measure Wastewater Flows and 
Strengths 

Water flows are used in this report 
as an estimate of wastewater flows, 
This is fair so long as the proportion of 
water usage which is discharged as 

wastewater is the same for each 
customer class. However, if the 
proportion of water usage which is 
discharged is different, there will be a 
hidden and unfair discrimination in 
rates between customer classes. 

The GOSD should perform 
engineering studies to measure 
wastewater flows and strengths by 
customer class. These studies would 
confirm or refute the implicit 
assumption in this report that 
wastewater generation is a fixed 
proportion of water use for all 
customers. If there are differences, 
then the wastewater charge should be 
adjusted to reflect the findings of the 

engineering surveys. 

0l Establish Industrial Monitoring 
Program 

An industrial high strength 
surcharge is assumed to be instituted 
by the GOSD by fiscal year 1997/98. 
This charge will be assessed those 
customers that discharge wastewater 

into the collection system at pollutant 
strengths above the average strength of 
wastewater. The charge is Lsed on 
the flow and strength of the customer's 

wastewater. Revenues are estimated to 
be approximately LE seven million 
annually. 

It is recommended that the GOSD 
establish an industrial waste sampling 
and enforcement program to control 
industrial discharges and to monitor 
customers who are assessed the 
surcharge. This program wculd 

establish formal te.a protocols for 
sampling a customer's wastewater, 
identify industrial customers, measure 

their flow and strength of wastewater 
discharge, review test results with the 
customer, and monitor these flows and 
strength on an ongoing basis. The 
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purpose is to identify customers that 
should be assessed the charge, provide 
on-going engineering data to determine 
the amount of the charge, and 
encourage industrial customers to 
decrease their discharge of high-
strength wastewater. 

This program also should include 
implementation and administration of 
a wastewater pretreatment program. 
The long-terin goal of this program 
should be to eliminate discharges 
which violate existing Egyptian legal 
standards. More immediate term 
goals would be to inform major 
polluters of the law, encourage and 
monitor efforts by industry to reduce 
the pollutants discharged, and provide 
technical assistance to industry on 
alternatives to reduce or pretreat their 
wastewater. 

The industrial high strength 
surcharge should be reevaluated based 
upon updated costs of treatment. 
Other recommendations provided in 
this section of the report should 
provide more accurate estimates of the 
full costs of treatment. which is the 
basis for the surcharge. Finally, 
several recommendations in this 
section provide for comprehensive 
engineering surveys. These surveys 
should provide better estimates of 

flows, strengths, and efficiency levels 
of treatment plants, improving the 
basis for setting the high strength 
surcharge. 

3 	Monitor Average Wastewater Flows 
and Strengths at GOSD Treatment 
Plants 

The GOSD should conduct 
conuctfacilities 

comprehensive engineering surveys to 

develop accurate and reliable estimates 
of flow, strength, and removal 
efficiencies at each treatment plant. 

Thehoul OSD 

This information is critical to 
managing the performance of each 
plant. assuring that the treatment 
plants. which users are paying for. are 
being operated efficiently, and 
establishing the industrial high 
strength surcharge. 

Information 

ManagementU 

0 Identif, Information Needs 

Information available from the 
GOSD to establish wastewater charges 
is essentially non-existent. Nearly all 
of the information for this rate study 
had to be generated from a variety of 
secondary sources, inter-views, and 
simplifying assumptions. 

The GOSD should determine the 
information it needs to: (1) monitor 
the utility's financial performance, and 
(2) determine wastewater charges in 
the future. This information should 
include the following: 

Capital costs and timing: 
--	 Maintenance capital projects. 

(Estimating these costs should 
be a top priority of the GOSD.) 

--	 New capital prolects 

Financing sources, including level 
of t'unding from the GOE and 
donor nations 

*. 	 Current value of wastewater 

equipment and buildings 
Staffing levels, labor hours, and 
labor rates 

Electricity consumption at major 

*. 	 Electricity prices 
*. 	 Fuel consumption and costs 
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Average daily flows for each 
treatment plant and major pump 
station 

Treatment plant performance 
and efficiency of removing 
pollutants 

Bill frequency analysis for 
each class of customer to 
determine both the!average 
and range of watei and 
wastewater demand for each 
customer class 

Billings and collections, by 
customer class (collection rates) 

Revenues from wastewater 
user charges, by customer 
class 

Revenues from secondary 
services (connection fees. 
administrative fees, others) 

Financial performance of the 

utility (e.g., income statement, 
sources and uses of funds. 
collection rates, accounts 
receivable, costs per unit of flow, 
head count per unit of flow), 

El 	 Integrate GOSD Business 
Processes with Automation 

hco mputeredfor blingysye 
considered for GOSD will initially 
provide for automation of the GOSD 
data processing along existing 
functional lines. Later, as the GOSD 
reorganization progresses, the system 
should be utilized increasingly more as 
a management information system. A 
determination then should be made of 
what information is needed to monitor 
major utility processes and to establish 
costs to be recovered through 
wastewater user charges. Major utility 
processes include collection and 
treatment of wastewater and planning 
for future expansion. 
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M. 	Implementation Steps 
The prior subsection contains a number 

of recommendations which are not directly 
related to establishing wastewater service 
charges but which are actions required for 
the GOSD to become financially
 

autonomous. In addition, the new
 
wastewater service charges recommended 
in this report must be adopted by the 
Government of Egypt, the Cairo Governor, 
the Board of Governors, and the GOSD. 

The third year of the ISC program will 
begin to address many of these 
recommendations. The ISC program will beorganized in two major divisions, Financial 

Viability and Sector Reform. A substantial 
portion of the Financial Viability work effort 
will be to begin implementation of some of 

the recommendations made in this report. 
Seven major financial viability activities to 
be implemented during the third year are the
tbl lowing: 

l Annual Maintenance (Replacement) 
Capital Improvement Estimates 

Major expenditures of operating 
the sewer utility are replacements, 
repairs, and rehabilitation projects. 
The purpose of this activity is to 
establish a plan to estimate these 
capital maintenance projects, and to 
prepare a reliable five-year projection 
of these annual costs. 

El 	 Capital Facility Organization Plan 
Improving the planning capability 

in GOSD is essential for an autonomous 
agency operation. During the third 
year, the ISC is to design a new Capital 
Improvement Planning organization 
within the GOSD, define 
responsibilities of this new 
organization, and establish policies for 
the GOSD capital facility planning 
function. This organizational unit will 
assume responsibility for capital 

_!I ERNST&YOUNG 

34 



Executive Summary 

improvement planning, including new 
capital projects, but not maintenance 
capital projects, 

[I 	 Utility Budgeting Design 

The purpose of this task is to design 
an effective utility-wide budgeting 
process and develop a plan to 
implement the new process. Basic 
elements of the budgeting process 
should be designed in the third year, 
and include: (I) responsibilities of each 
GOSD organizational unit to submit 
their budget plants, (2) format and 
content of the budget, (3) major 
milestones and schedule to prepare the 
annual budget. and (4) interfaces with 
proposed accounting systems. Full 
implementation of the design will occur 
after the third year of the ISC. 

03 	 Industrial High Strength Surcharge 

The ISC is to calculate surcharges 
based on the real costs of removing 
pollutants above a specified threshold. 
This surcharge, designed to recover 
costs of treating high strength effluent 
and to encourage customers to pretreat 
their effluent, will require estimates be 
made of the removal efficiencies of 
each treatment plant, the operating costs 
of each treatment plant. and the average 
strength of wastewater. The ISC is to 
assist the GOSD with implementation 
of a step-by-step procedure for billing, 
collection, and accounting of the 
surcharge. 

Financial and Economic Analysis 
Unit Plan 

The ISC is to assist the GOSD to 
design and implement a Financial and 
Economic Analysis Unit. This new unit 
would prepare demand and economic 
forecasts, determine the costs of 
service, and recommend appropriate 

wastewater charges. This task should 
include recommendations on tte skills 
needed, policies, management 
organization, and the framework and 

format for the unit's activities. 

0 	 Billing and Oversight Plan 

If billing for wastewater charges is 
to be done by the water utility, then a 
new unit needs to be developed to 
oversee the billing and collection of 
wastewater charges. Doing so will 
enable the GOSD to gain control of its 
revenues and accounts payable. This 
task includes determining 
responsibilities, functions, and staffing 
levels for the new oversight unit. 

0 	 Updated Wastewater Rate 
Recommendations 

The third year program will result 
in estimates of annual costs for 

maintenance (replacement) capital 
costs, a major cost of the utility. Also, 
the GOSD is to develop estimates of 
salaries for each of the utility's major 
facilities and for administration, and 
prepare reliable estimates of electricity 
consumption and costs. The purpose 
of this third year task is to review these 
new cost estimates, verify their 
reasonableness, and develop an update 
to the rate study in terms of wastewater 
rates for a five-year period, 1995/96 
through 1999/00. 

N. 	Discussion of GOSI) Comments 

A committee was formed by the GOSD 
Chairman to review a draft of this report, 
Wastewater Rate Studi and Five Year 

FinancialPlan. The committee issued a 
letter report on January 31, 1994, with their 
comments on the rate study and their 
recommendations for completing the final 
report. This subsection of the Executive 
Summary presents our response to GOSD 
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committee recommendations for modifying 
the final rate study report and financial 
plan. 

The GOSD assembled a team of 12 
professionals from the utility to review the 
study report. This action indicates the 
Chairman's leadership in directing the 
transition to an autonomous utility. The 
Chairman recognizes the vital need to set 
tariffs sufficient to recover GOSD 
operating costs and to base these tariffs on 
reliable estimates of operating costs. 

Recommendations made by the GOSD 
committee regarding the draft rate study 
include suggested changes to estimated costs 
for fiscal year 1994/95, rlus suggested 
changes to the draft final report text to 
clarify a few issues raised in the rate study. 
As discussed below, the recommended 
changes to the cost estimates should not be 
made to the rate study report, but rather be 
made as part of the third year of the ISC. 
This subsection does address the 

committee's recommended changes and 

additions to the text which do not affect 

costs. All of these narrative changes are 
made in this Executive Summary, with two 
changes made in the main body of the rate 
study report. 

(a) Suggested Changes toFiscal lear 
1994/95 Costs 
The GOSD committee prepared a table 


which compares fiscal year 1994/95 costs 

contained in the rate study report with new 

estimates prepared by the committee. The 
table shows that costs in the rate study for 
salaries (BAB one) and operations (BAB 
two) are lower than committee estimates, 
and that costs in the rate study for capital 
(BAB three) are higher than committee 
estimates. The net difference is 15 million 
LE, or five percent of total costs shown in 
the table. 

Neither salaries nor capital costs are 
included in any of the proposed rates for the 
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first three years of the rate study, 1994/95 
through 1996/97. Also, operations costs 
are only phased in over the same three 
years, and are not all included in the rate 
base until year four (1997/98). Therefore, 
none of these costs significantly impact 
proposed rates in the near term. 

During the third year of the ISC, 
significant work is planned to establish 
more refined estimates for maintenance 
capital costs, a major cost of the utility. 
The GOSD also will provide substantiated 

estimates for salaries, based on staffing 
levels, grades, and salaizes. These new cost 
estimates would become the basis for a 
revised wastewater rate schedule to be 
prepared by Ernst & Young during the third 
year program. 

Considering the comments above, we 
believe that there is little, or no. benefit in 
currently updating the wastewater rates in 
the draft final report. There would be little 
impact on rates in the short term, and 
updating the costs would require that we 
review and verify the cost estimates for
 
fiscal year 1994/95 which were provided
 
by the committee.
 

(b) Recommendations Regarding 

Narrativein the Executive Summary
The committee also recommended eight 

other modifications be made to the text to 
clarify issues not directly related to costs. 
All of these issues have been addressed in 
the revision to this Executive Summary: in 
addition, two of the eight suggested 
changes required revisions to the body of 
the report. In the Executive Summary, new 
text was added to subsections H, J, and L, 
and a new subsection M, Implementation 
Steps, was added. Changes also were made 
in: (I) Section I.B.I.17 to address the roles 
of the CWO and the GOSD in planning 
capital projects, and (2) Section VIII.D.2 to 
revise the description of GOSD's existing 
financial reporting system. 
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Section I. Operating Environment 

The General Organization for Sanitary 
Drainage for Greater Cairo (GOSD) is 
responsible for the operations and 
maintenance of the wastewater system 
serving Greater Cairo. Wastewater service 
is provided by a system of 17 pump 

stations, six wastewater treatment plants, 
and a series ofmajor trunk lines, tunnels, 
subsidiary pump stations and culverts. 
Wastewater service is provided to 
approximately nine million of tile 12 
million residents of Cairo, the highest 
level of service coverage tor any 
wastewater system in Egypt. 

Wastewater service revenues currently 
fund only rudimentary system 
maintenance. The GOSD presently 
depends on external funding to recover 
most costs of the sewer system. Nearly all 
operations and maintenance costs, and all 
salary and capital costs. are funded from 
external sources, including the(jovrornnt tintedengagedf Egpt (OE) 

States, and other countries. The system's 
costs will increase significantly in the next 
few years as major new facilities are 
completed and put into service. 

Since 1978, the United States Agency 
for International Development (USAID) 
has provided substantial funding for the 
expansion and rehabilitation of this 
wastewater infrastructure. The goal was to 
increase the system's collection, treatment, 
and disposal capabilities to meet the 
growing wastewater demands of greater 
Cairo's residents, businesses, and 
institutions, 

With the rehabilitation and 
construction of new facilities nearing 
completion, institutional and financial 
autonomy are major strategic objectives 
for the GOSD. To begin to become 
financially 

autonomous, salaries and operations and 
maintenance costs of the system must be 
recovered directly from the users of the 
system. 

In February 1992. the GOSD executed 
an Institutional Support Contract (ISC) 
with CH2M Hill International Services, 
Inc. (CH2M Hill) and Operations 
Management International, Inc. (OMI) to 
provide management and technical 
assistance for tile Cairo Sewerage II 
Project. The primary goal of the ISC is to 
help provide the GOSD with a well­
managed and institutionally autonomous 

organization which can Ultimately sustain 
itself financially. Attaining financial 
autonomy thr,igh sewer user charges 
sufficient to recover at least salary' and 
operations and maintenance costs in the 
near term is the focus of this ieport. 

In April 1993. Ernst 8 Young was 

as a subcontractor to CH-2M 
[lill/OMI, to prepare a rate study and five 
year financial plan for the GOSD. The 
primary goals of this study are to: (1) 

ao 
revenue sources, (2) estimate tile cost of
ietfteGS' urn 

providing wastewater service for Greater 
Cairo, (3) determine cost-of-service user 
charges. including lifeline charges and 
new connection fees,. and (4) prepare a five 
year financial plan which summarizes all 
cost, revenue, and tariff cash flows. The 
purpose of the financial plan is to 
demonstrate the economic trade-offs that 
must be made for the GOSD to become 
financially self-sufficient. 

The scope of this study covers all 
facilities comprising the wastewater 
system for Greater Cairo. This includes 
tile regional service areas for the East and 
West Banks of the Nile, and the South 
(Helwan) system. 
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Section I Operating Environment 

The remainder of this Section I 
provides an overview of the wastewater 
collection and treatment system, the 
organization of the GOSD. and the current 
funding for GOSD operations. This 
section is organized as follows: 

C3 Systein Overview 

" OrganizationOverview 

O Financial Ov'erview. 

Page 1-2 f11 ERNST&YOUNG 



Section I Operating Environment 

A. System Overview 

1. Demographics 

In 1990, approximately 12 million people 
lived in the areas served by the Greater Cairo 
Wastewater Project. I The majority of the 
population resides on the older East Bank 
within the Cairo Governorate. However, the 
West Bank and South areas are expanding 
more rapidly than the East Bank. The annual 
population growth rates of the three areas 
are estimated to be about 2.9 percent (East 
Bank), 4.9 percent (West Bank), and 5.4 
percent (South). 2 Figure 1-1, below, shows 
the estimated population by region in 1990. 

Figure 1-1 

1990 Population in GOSD 


Regional Service Areas 

(OOOs) 

West Bank South 
-5 1month 

East Bank
 

7,430 

12,072,000 Total Population 

Source. AMI3RIC, Greater Cairo l'astewater Project, 

System Load Review, February 1991. CAPMAS 1986 

Census. South determined from 1986 census figures 
and AMBRIC growth rates for Maadi-Basatccn El 
Toura and El Maasara populations arc included in South 
figures of 1986 Census, 

Sources: AMB1RIC, Greater Cairo l'astewater 

Project,System Load Review, Volume IIl 
Appendices, February 1991 for East Bank and 
West Bank 1990 total of 10,789,000 l'opulation 

for south region calculated using 1986 Census 

population data provided by the Central Agency for 

Public Mobilization and Statistics (CAI'MAS) and 

the Maadi growth rate provided in AMBRIC's 
System Load Review 

Source. AMBRIC. Greater Cairo llastewater 

Project. .vstem Load Review, Volume III 

Appendices. February 1991. 
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In addition to the estimated 12 million 
Cairo residents, up to two million people
from outside surrounding areas arrive daily 

to work in Cairo's businesses, institutions, 
and government offices. It is estimated that 
more than 9 million oftVe 14 million daily 
population currently art; served by the 
facilities of the Greater Cairo Wastewater 
System. 3 

Another important characteristic of the 
Cairo wastewater system is that it serves 
its more than nine million customers in a 
relatively small area. The population 
density of Cairo is approximately 13,029 
people per square kilometer.4 

Personal income levels vary widely in 

Cairo, as does the ability and willingness of 

residents to pay for wastewater services. 
The average annual per capita income in all 
urban areas of Egypt for fiscal year 
1990/91 was LE 1,084, or LE 90 per 

($30 US) 5 Assuming there is an 
average of five people living in each 
household, monthly household income in 
all of Fgypt is approximately LE 450 ($US 
150). 

Source: Thc number of customers served by the 
wastewater system is derived from estimates of 
East Bank, West Bank, and Muadi scwcred 

populations provided in AMBRIC's Greater Cairo 

Wastewater Project, System Load Review, Volume 

III Appendices. February 1991. Estimates of 

sewered population in the South Region are 

assumed to be equal to the same proportion of 
population in Fast Bank and West Bank which arc 
sewered. 

4 The calculation is as follows: 12 million people 

divided by 921 square kilometers. The Greater 

Cairo sewer system covers approximately 921 
square kilometers. 

Poverty in Fgvpt Using Household Data. page 14, 

August 1993. Statistics are not provided for 

individual cities Urban area statistics are 
primarily from Cairo and Alexandria. The report 
was wntten in the framework of aproject on 
"Developing Povery-Conscious Macro 

Frameworks in Eigypt" and was financed by the 

World Bank 
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Cairo residents of lesser economic 
means may' find an' increases in 
wastewater charges difficult to accept. 
The economic well being of the GOSD's 
customers is a major consideration in 
de'eloping new wastewater charges. 

2. 	 Wastewater Facilities and 

Regional Service Areas 


Residents of Greater Cairo are 
provided service in three regional service 
areas: the -ast and West Banks of the 
Nile. and the South area (south of the 
City of Cairo). Efforts to subdivide the 
East Bank into a fourth, North service 
area. currently are being considered by 
the GOSD but are not incorporated into 
this study. Currently, the wastewater 
system covers an area of approximately 
921 square kilometers. 6 The following 
are brief descriptions of the facilities 
currently operating in the GOSD's 
regional service areas and those that will 
be built in the future. 7 

JULst BankA 

The West Bank system primarily 
serves the cities ofGiza. Dokki. and 
Mohandesin. The collection system of tile 
West Bank currently consists of: 

L1 	 Two wastewater treatment plants 
(one primary and one secondary 
treatment) 

M 	Two main collectors 

0 	 Twelve main pump stations 

0 	 Thirty subsidiary pump stations 

force mains. 

Source: Cii2M Ilill. Sewer ('leaingDepartment 
Report. Basic Data Table 21:- 1.0 

7Suu cacte,AMItRIC. (;rtJi'r((Jie, aer 

I'rolect. II'asttwaterService Charge Study. Ociobcr 
1992 and June 1993 
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The major new facilities on the West 
Bank include eight screw pump stations 
and the major collection and conveyance 
systems. Nineteen subsidiary pump 
stations on the West Bank will be 
abandoned when construction of the newer 
facilities is completed. The rehabilitated 
and newly constructed West Bank is 
designed to provide complete sewerage 

interception, conveyance, treatment, and 
disposal services to the greater Cairo area 
West of the Nile River. 
East Bank 

At present. the East Bank collection 
and treatment system consists of: 
D 	 Two wastewater treatment plants 

(primary treatment) 
C] Three main collectors. 

totaling 30 kilometers (ki) 

0 	 Six main pump stations 
11 	 Sixty-nine subsidiary pump stations 

0 	 Nine pump stations 

C3 	 Three thousand kilometers of
lateral and collection sewers 

03 	 Eighteen grit traps 
03 	 Forty ejector stations with 

associated force mains. 
The two primary wastewater treatment 

plants currently operating on the East Bank 

are the Berka and the old Gabal el Asfar 
treatment facilities. The old Gabal el Asfar 
treatment plant will be decommissioned 

once the new East Bank collection and 
treatment system is fully operative. EastBank new construction will increase the 
main collectors of the existing system by 

approximately 59 kilometers. 

file major new facilities on the East 
Bank include two new wastewater 
treatment plants at the Gabal el Asfar and 
Shoubra el Kheima sites, expansion of the 
Berka wastewater treatment plant to 
include secondary treatment, and one 
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Section I 	 Operating Environment 

major pump station. The East Bank's Major Wastewater Systn 
Ameria pump station is one of the largest Facilities 
in tile world. Exbibit I-1. on the following page, 
South lists the major treatment plants and pump 

stations for the three regional serviceHie facilities of tile South region 
areas. The exhibit also includes the yearprimarily serve the areas of Maadi, Old and 

New Helwan City. and Tebeen. Wastewater in which each facility began or will begin 
s e rvic e s in t i e Ile hva n reg ion b egin int service. As shown in Table 1-I below, theo a de i n r a m nt c p i yby 1 9 
Maadi. 	where the East Bank collection total design treatment capacity by 1996 

will be approximately 3.5 million cubic
systeml ends. The South region serves far 

meters per day.
more industrial customers than the other two 

regions, as the South area initially was Table 1-1 
developed as an Industrial Zone. Some of the Planned Wastewater Treatment 
industries conducting business in lelwan are Plant Design Capacity 
iron and steel foundries, cement factories, Level Design 
military factories, and automotive plants. of Capacit' Start-Up 

The South region collection and Name Treatment (lr 
3
/day) Year 

treatment systcrn consists of: 
West Bank[] (.)ne wastewatcr treatment plant 

Abu Rawash l'rinary(a) 400,000 1992(secondary treatment) 

El One main collector 	 Zenein I'rimary and 330.000 1990 

secundary 

El Seven main pump stations East Bank 
licrka l'rimarv and 600.000 1995 

C] Six subsidiary pump stations. 	 secondary 

The new South region collection system Gabal el Primarv and 1.000.000 1996 

is based on a main collector running from Asfar secondary 

north to south alongside tile Nile, and a 
series of intermediate pump stations. A Shoubra El Priman and 600.00) 1994/96 

series of branch sewers will drain westward Kheirima secondary(al 

from tile main industrial zones to this main Snuih 
350.00) 992

collector. Four lift pump stations along the sIoutan 

main collector will puLp the flows to the Pirmary and 

|telwan wastewater treatment plant secondary 

Total 	 3.280,000
3.280,000'I ____ __

The Helwan WWTP is an activated 

sludge plant. The sludge is dried on drying (a) Commissioned as primary treatment plant: 

beds and the effluent is reclaimed for use in construction ofsecondar treatment units suspended 

or estioated conipletion unknown a spray irrigation system. 

There also are several private industrialtreanlen plnts 	 !-5. at the enad of this section,lannd lr deelopentExhibit 
treatmentis a map showing the system's major 
in the South region. Alhhough these private is m sof the system's facie 

facilities will operate externally to the facilities. Most of tile system's facilities, 

OSD. the prices tile\, charge to their 19 of the 24, were completed after 1990, 

customers in the future will impact the and operate at approximately one-third to 

(OSD's pricing policies, one-half of their design capacity. 
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EXHIBIT 1-1 

Major GOSD Wastewater Facilities 

Wastewater Treatment Plants Pumping Stations 
Name 

(Design Capacity Year YearRegion m31day) Operational Name Operational 

West Bank 1. 	 Abu Rawash 1992 1. Abu Rawash 1992
 
(400,000)
 

2. 	 Boulac 1992 
2. 	 Zenein 1990 

(330,000) 3. Cheops 1993 

4. 	 ElAhram 1960 

5. 	 Embaba 1992 

6. 	 Giza 1930 

7. 	 GOSD No.4 1992 

8. 	 GOSD No. 5 1992 

9. 	 Junction 1960 

10. 	 Pyramids 1992 

11. 	 South Muhiet 1992 

12. 	 Zenein (Inlet) 1992 

East Bank 3. 	 Berka (600,000) 13. Ameria 1992 
Primary 1990 
Secondary 1995 14. Ein Shams 1914 

4a. 	 Gabal El Asfar 1915 15. Khalag 1994 

4b. 	 Gabal El Asfar 1996 16. Koussous 1992 
(1,000,000) 

5. 	 Shoubra El Kheima 
(600,000) 
Primary 1994 
Secondary 1996 

South 6. 	 Helwan 1992 17. Helwan 1992 
(350,000) 
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Only two of the treatment plants currently 
provide secondary treatment of' 
wastewater; Zenein on the West Bank and 
Hlelwan in the South. The Gabal el Asfar 
and Shoubra el Khcima plants will provide 
secondary treatment when tt,yare 
commissioned in 1996. Overall. the 
system discharges approximately 2.7 
million cubic meters (500 million gallons) 

of wastewater per day.8 

The improvement and rehabilitation of 
the (ireater Cairo Wastewater System has 
been undertaken in two major projects. with 
substantial funding provided by tile 
USAID. The majority of funds for tilefirst 
project. Cairo Sewerage I, were spent on 
rehabilitating tileexisting major facilities 
and wastewater collection system. Funds 
for tile
second major project. Cairo 
Sewerage I1.are primarily focused on 
expanding the treatment. collection, and 
disposal of the wastewater system. 

The total capital costs of Cairo 
Sewerage I and II are approximately LE 
5.6 billion. Of this total, approximately
LE 2.9 billion was spent on Cairo 

Sewerage I. The balance of LE 2.7 billion 
9
will be spent for Cairo Sewerage 11.

Source AMBRIC. Greater Cairo 11tiitemaie, 

Projeci. IllSystem Load Revett. I'olume 


Atpendices. Februar. 1991
 

Sources: AMIBRIC. Organizanon for theLstectialtn 

ol theGreater Cairo ll'asteiiater 'rolect.l've Year 

Plan (992.1997) and Plan ofthe Fiscal Year 

1992-95 Fc total authorizatton of funding lorthe 
Catro Wastewater II I'roject was approximatel\ 
S816 million, or approximatel I.12 7 billion 

EYERNST& YOt INC 

3. Wastewater Flows 
Estimates of wastewater flows by 

customer class are not available. 
Estimates of water flows are available, and 
are used in this report as an indirect 
measure of the load each customer class 
places on the wastewater system. 
Approximate annual water flows of the six-2.customer classes appear in Table 

Table 1-2 
Estimated Water Flows 

by Customer Class FY 92/93 
(Cubic Meters (t00s) 

Customer Class Flow 

1.Domestic 854.433 

2 iovcrnment 2419.269 

3 Small Factories and Shops 68.389 

.1 Large Industrial Factories 25.072 

5. Tourism and Investment 13.034 

6 Worship and Charities 10,368 

7. Sports Clubs and Embassies 7,118 

Total 1.227.683 
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Section I 	 Operating Environment 

B. Organization Overview 

The General Organization for Sanitary 

Drainage for Greater Cairo was established 

in 1981 by Presidential Decree No. 133/81. 

The Presidential Decree granted the GOSD 
the following responsibilities: 

Ui 	 Manage. operate. and maintain 

sewerage and wastewater facilities in 

greater Cairo 

71 	 Furnish general plans for wastewater 


projects in the Greater Cairo area 


" 	 Provide network research and 
feasibility studies fbr wastewater 
projects. and issue technical 
specifications for bids 

" 	 Issue general policies for the GOSD 

oEstablish contracting guidelines 
for local and expatriate consulting 
fiirms 

C1 	 Issue tiaining programs to improve 
the management and operations 
capabilities of GOSD employees. 

1. 	 Organization Structure, Policies, 

and Procedures 

External Organization 

The Presidential Decree established the 

GOSD as a separate and independent 
wastewater authority from the National 
Organization for Potable Water and 
Sanitary Drainage (NOPWASD). 
However, the GOSD remains dependent 
on several other key government 
authorities for policy guidance, investing 
in and planning of the greater Cairo 
wastewater system. The GOSD budget, 
investments, wastewater surcharges, 
staffing levels, and salary and wage levels 
also must be reviewed and approved by 
both local and GOE authorities. 

Exhibit 1-2. following this page, 
illustrates the GOSD's relationship with 
local and federal authorities. Basically, 
the GOSD is granted limited autonomy. 
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The GOSD's organization, policies, and 

procedures remain centrally planned and
 

controlled by a number of local and
 

national organizations.
 

Exhibit 1-3. following Exhibit 1-2, 
lists each entity that impacts the manner in 
which the GOSD conducts business. A 

brief description of how each entity affects 

the GOSD follows below. 

1. 	 Local Governorates enjoy a certain
 

degree of freedom within the policy
 
making framework for wastewater 
charges. In the past. local governorates 
in Egypt have rejected national tariff 
rate policies and set their own. Local 
govemorates also control the 

ownership of right of way and fixed 
assets which affects system expansion.
The Chairman of the GOSD reports 
directly to the Governor of Cairo. The 
governorates of Giza and Kalioubia 

also are involved in local planning 
coordinadon. 

2. 	 National Investment Bank (NIB) of 

the Ministry of Planning (MOP) 

reviews, negotiates, and approves 
GOSD capital outlay funds for the 

rehabilitation and improvement of the 
wastewater system. 

3. 	 Ministry of Finance (MOF) 

establishes national budgetary 
guidelines and reviews, negotiates, and 
approves funds for GOSD salaries, 
operations and maintenance expenses, 
and debt service payments. 

4. 	 Ministry of International 
Cooperation negotiates soft loan 
agreements with foreign donors 
interested in funding projects related to 
public services, including GOSD 
projects. 

5. 	 Central Bank of Egypt receives and 
maintains, on a quarterly basis, all of 
GOSD funds transferred by the MOF. 
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Relationship of GOSD with Government of Egypt 
and Local Government Hierarchy 

People's Assembly 

Cabinet 

Ministry Ministry of Ministry Ministry of Housing Ministry Ministry Ministry of Local 
of International of New Communities of of Administrative 

Irrigation CCOperation Health and Public Utilities Planning Finance Affairs 

High Committee 
for Policy and Central 

Economic Affairs .Bank o 

S Cairo h 
Governor 

Board of 
Governors 

. . . 
_________mo- go __ _______Y ____ 

__3I 



EXHIBIT 1-3
 

Major Entities Impacting
 
GOSD Operations
 

Egyptian Government 
1. 	 Local Governorates 
2. 	 National Investment Bank of the Ministry of Planning 

3. 	 Ministry of Finance 
4. 	 Ministry of International Cooperation 

5. 	 Central Bank of Egypt 
6. 	 Ministry of Local Administrations 
7. 	 Central Agency for Organization and Administration 
8. 	 Ministry of Housing, New Communities, and Public Utilities 
9. 	 High Committee for Policy and Economic Affairs 

10. 	 Ministry of Health 

11. 	 Ministry of Irrigation 

Fundirng Sources 

12. General Organization for Greater Cairo Water Supply 
13. 	 United States Agency for International Development 

14. 	 The World Bank 
15. 	 Foreign Government Lenders and Donors 

Suppliers 
16. 	 Egyptian Electric Authority 
17. 	 Organization for the Execution of the Greater Cairo 

Wastewater Project, or Cairo Wastewater Organization 

Users 
18. 	 Citizens of Greater Cairo 

19. 	 Commercial and Industrial Users 
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Section I 	 Operating Environment 

6. 	 Ministr% of Local Administration 

(MLA) oversees the allocation of per 

diem expenses issued to GOS1) 
employees for reimbursement ofn 

transportation expenses related to 

relocation assignments. 

7. 	 Central Agency for Organization 

and Administration (CAOA) 
establishes national personnel policies 

(e.g.. wages. salaries, and raises for 
government authorities). 

8. 	 Ministry of Housing, New 

Communities, and Public Utilities 

(NIHPU) is responsible for planning 

land use and industrial development in 

the Greater Cairo area. MIPU's major 

focus is managing public housing 
programs and building new 
communities. The MIPU impacts the 
GOSD by providing technical oversight 

to tile High Committee or IPolicy and 
Economic Affairs (which establishes 

tariff policies), and reviewing and 

approving proposed Presidecitial 

Decrees drafted by the GOSD. 

9. 	 High Committee for Policy and 
Economic Affairs (HCPEA) 

establishes national tariff policies and 

prices charged for public services 

such as telephones. electricity. water 

services, and wastewater services. 

of Health issues guidelines.10. 	 Ministn'standardsfor 

staendth.ards(ncd maxim
teswastewater 

cstorsn' asatetiscorge ldifference 

customers" wastewater discharge levels, 

11. 	 Ministry of Irrigation monitors the 
effluent of the GOSI)'s wastewater 

treatment plants and determines if a 

plant's effluent can be discharged into 
the canals and drains throughout the 

Greater Cairo area. 

12. 	G;eneral Organization for Greater 

Cairo Water Supply ((;O(;CWS) 

bills and collects wastcx\ater 

surcharges from its water customers 

EYERNST& YOUNG 

and transfeis these revenues to the 

GOSD. 

13. 	United States Agency for 
International Development 
(USAID) provides substantial 
funding. management skill, and 

technical guidance to the Arab 

Republic of Egypt for developing 

and operating an efficient 
wastewater sector, particularly in 

Greater Cairo. 

14. 	The World Bank reviews and 

comments on the overall direction 

and progress of the Arab Republic 
of Egypt's wastewater sector and 

USAID initiatives. The World 

Bank also is a potential source of 

funds. 
15. 	Foreign Government Lenders and 

Donors provide funds for 

wastewater development at below 
market interest rates. 

16. 	Egyptian Electric Authority 

provides the GOSD with electricity 
at below market rates. Electricity 
is the single largest cost of the
 
wastewater system.
 

17. 	Organization for the Execution of 

the Greater Cairo Wastewater 

Project, or Cairo Wastewater 

Organization (CWO) is responsible 
the construction of new Cairo 

facilities. The primary 
between responsibilities of 

the GOSD and the CWO is that the 

CWO constructs new wastewater 
facilities, while the GOS ) operates 

and maintains the wastewater system. 
However, the GOSD also assists with 
planning the implementation of new 

facilities, including extensioin of' 

service to unsewered areas and 

expansion and improvements of 

existing facilities and conveyence 

systems. 

Page I-11 



Section I 	 Operating Environment 

18. 	Citizens of Greater Cairo represent 
the single largest number of customer 
connections of any customer class. 

19. 	Commercial & Industrial Users 
typically discharge the greatest volume 
per account and highest strength
wastewater flows. 

Internal Organization 

The GOSD employs approximately 
10,800 people. Many of these employees 
have professional qualifications in civil, 
electrical, and mechanical engineering, 
and others are employed in legal, 
accounting, public relations, and public 
management positions. Approximately 16 
percent of the workforce are employed in 
wastewater treatment plants and 15 
percent work in the major pump stations. 
Another 39 percent of GOSD employees 
are in sewer maintenance positions and 
subsidiary pump stations. The remaining 
30 percent are in administration. Exhibit 
1-4. on the following page presents the 
current organizational structure of the 
GOSD. 

2. 	 Goals and Objectives 

Tgthefollow iSn forthels D hgit 
the following goals for improving its 
organizational effectiveness and the public's 
perception of its wastewater services: 
ElTo develop experienced management. 

administrative, and technical staff 

El 	To establish appropriate staffing levels 

El 	 To establish administrative, financial, 
and control systems 

[] 	 To realign GOSD policies to 
reflect a more commercial 
orientation 

E1 	 To improve sewerage treatment 
capabilities 

Elf1iosain nana a. bis 

To attain these organizatimal goals, 
the GOSD is seeking amendments to 
Presidential Decree No. 133/81, which 

will allow it to operate outside of the 
complex framework of central and local 
governments. A draft of the proposed
Presidential Decree was prepared by the 

GOSD and submitted to the MiIPUJ. The 
MIIPU approved the draft and sent it to 
the Council of State for review. Signing 
was scheduled for June 1993: however, a 
delay of some months is now expected. 
The GOSD anticipates that the proposed 
Presidential Decree adopting the requested 
amendments will be issued sometime in 
1993. 

The GOSD expects that the 
Presidential Decree will significantly 
impact its organization by granting the 
following responsibilities: 
13 The ability to set tariffs and retain 

revenues in amounts necessary to 
recover salaries and operations and 
maintenance costs 

l The e an independentbudget and annual Final Accounts, 

to retain monthly revenues for self 
financing GOSD expenditures, and 
to carry forward annual surpluses 
from year to year 

C1 	 The ability to charge fees for 
consultancy and technical assistanceprovided to the private sector 

El 	 The ability to set organization. 
persne l, po c ret an d 

personnel, procurement. and 

selling policies free from 
Government of Egypt regulations. 

As discussed earlier, all of the 
responsibilities noted above are currently 
micro-managed by local and central 
government authorities. 

In addition to the changes sought in 
the Presidential Decree, the GOSD also 

modifying its approach to managing
the organization. CH2M Hill/OMI is 
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assisting the GOSD to analyze 
alternative organization structures which 
will help the GOSD to provide 
competitive and acceptable wastewater 
services. The three guiding principles of 
the proposed organizational changes are 

that: 

71 	 The organization is decentralized 

Decision making and planning arc 
Desiedon akingoad pganion 

0 	 Revenues are generated and released to 
recover salaries and operations and 
maintenance costs. 

[inder the proposed changes, and 
consistent with the three guiding 
principles, the Greater Cairo wastewater 
system will be restructured into more 
independent departments which operate as 
cost centers. One proposal is to re-
organize the GOSD into regional or 
functional cost centers. The proposed cost 
centers would track costs for either support 
or operations and maintenance activities. 
Direct and indirect costs would be 
captured and reported for each cost center. 

The costs include salaries, benefits, 
utilities, repair and replacement, capital 
improvements, and equipment purchases. 

Operating performance measures also 
would be tracked and reported. and 
include operation and maintenance costs 

per cubic meter of wastewater discharge. 
The proposed accounting system would 
allow the GOSD to track and allocate costs 
by facility and activity, something which 
is impossible to do now. Management 

reports would be prepared which allow the 
GOSD to: 

D Monitor and control costs 

0 Maintain buildings and equipment 
C] Improve the financial operating 

performance of the system 
0 Improve and develop new methods of 

operations 

0 Allocate people and equipment 
resources efficiently 

0 Determine cost-of-service by function 

0 	 Establish cost-of-service user charges. 
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C. Financial Overview revenues from secondary services 

Tlhe GOSD is a government service 

organization and is subject to numerous 

accounting laws and rculations of theG 	 rmo Emillion.Go v e r n me n t o fEg y pt (G( } E I.Th e s e 

regulations dictate the specific financial 
procedures. methods. and activities that 

(iOSD must adhere to in preparing its 
financial reports and budgets. The 
remainder of this subsection describes the 
processes by which the GOSD receives 

revenues and budgets and plans for its 
annual expenditures. 

tile 


I. 	 Current Water Surcharge 
for Wastewater Services 

At present, the GOSD is not granted 

ability to set its own wastewater tariff 
rates. National tariffs are established by 
the ligh Committee for Policy and 

E-conomic Affairs (HCPEA). 

tile 


The wastewater charge now in effect is 
a percent surcharge on each customer's 

water bill. Since July 1992. the surcharge 
billed to domestic water customers has 

been 20 percent of their bill for potable 
water con1sumption. SinceJuly 1992. all 
other water customers have been assessed 
50 percent of their water bill. 

From 1985 to July 1992. the wastewater 
surcharge for all water customers was 10 
percent of the water bill. '[his surcharge is 
set by tileI igh Committee for Policy and 
1-conomlic Affairs. According to the 
IlCPEA. the purpose of the 1992 increase 
was to initiate the first in a series of gradual 
surcharge increases to ensure adequate 
amounts were collected to recover all salar' 
and O&M costs. However, the 1992 
surcharge does not yield sufficient revenues 

to recover (O&M costs. 

Figure 1-2 illustrates the '.,apbetween 
revenues generated by tilesurcharge on 

water hills, and the (OSID's reported 
operations and maintenance costs for the 

last three fiscal years. Even after adding 

(discussed later in this section). the 
GOSI's deficits for the last three y'ears 

have ranged from LE 23 million to LIE 37 
I( These deficits have beenui d d wt G E s b i i e , v r o sl a , 

funded with GOE subsidies, various loans. 
and foreign grants. 

Figure 1-2 
Historical O&M Expenditures 
and Revenues from Surcharges 

(LE 000) 
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Sources: 	 Miisi tfinance Memo. Comparison oJ 
Retveues (&Eqwendtures. Fiscal )'ars 

to1991,92 and G;0(CwS Collection 

Data. Fiscal Year 1992/93, 
/987/ISS 


At present. the GOSD does not have a 
billing and collection function. Rather, the 
GOSD relies on the General Organization 
lor Greater Cairo Water Supply to issue 
water bills, process payments, process 
wastewater surcharges included oileach 
water bill. and transfer full and correct 
wastewater revenues to the GOSD. 

collects, and transfers noncv to the GOSD 

begins when water customers are sent bills 
for the amount of water consumed in the 
prior two-month period (i.e.. hills are 

issued bi-monthly). The bill for 

secondar, services, which are 
discussed later. sonewhat improve the (i)SD's 

finaiicial coldition .Annuial re ,'cnuestriini these 
services have ranged from t+tE6.0million to LE 

tO 	 Revenues friom 

11.7 million over the last three ycars. 
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wastewater services is a fixed percentage 
of the total amount billed to customers for 
water services. The amount each customer 
is charged for wastewater services depends 
upon three factors: 

" 	 Total volume of water consumed in 

"l 	 Rate at which water use ischarged 
per volume of water consumed 

fl 	 The surcharges established Ir 
wastewater services, 

Wastewater bills are calculated 
irrespective of the strength of wastewater 
discharged and not directly on the quantity 
of wastewater discharged. 

The proportion of water bills actually 
collected from domestic and government 
customers is 72 percent of the total amount 
billed by GOGCWS. Approximately 90 
percent of total billings to domestic 
customers (i.e., residential households) are 
collected, while only 27 percent of billings 
to government customers are collected. 
Collection rates for the other five customer 
classes are unknown. Tile collection rates 
for domestic and government are based on 
information obtained from the (iOGCWS 
on total water billings and receipts for fiscal 
y'ear 1992/93. 

Periodically. the GOGCWS sends to 
the GOSD's Financial Affairs Department 
a check for the total amount received from 
the surcharges on water consumption. The 
GOSD does not control the timing or level 
of these cash receipts. 

The GOSD's financial stability is 
weakened furthe, because it is unable to 
retain the revenues transferred from tile 
GOGCWS. In accordance with 
Government of Egypt (GOE) policies, the 
GOGCWS transfers revenues from the 
wastewater surcharge to the GOSD. The 
GOSD then retains ten percent of these 
funds, and must transfer the remaining 90 
percent to the Ministry of Finance. Also, 
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the GOSD does not track the amount 
actually billed by the GOGCWS. nor is the 
GOSD provided infomiation by GOGCWS 
on the amounts billed customers and owed 
to the GOSD. The GOSI) believes that in 

some cases, the amount received from the 
GOGCWS is less than the amount the water
utility collected from wastewater 

surcharges. 
Managing GOSD finances is hindered 

because the GOSD does not know how 
much money it is owed from GOGCWS. 

All billing and collection activities are 
handled at GOGCWS and are not audited 
by tile GOSD. 

Other characteristics of the wastewater 

surcharge that impact the GOSD's 
potential for financial autonomy include: 

C1 	 A national tariff is not responsive to 
tile specific characteristics and costs of 
the GOSD's wastewater system 

[] 	 The GOSD has no authority to 
encourage customers to pay their bills 

[] 	 The goal of recovering only operations 
and maintenance costs ignores the 
need for capital costs and interest 
expense for the expansion, repair, or 
replacement of the GOSD's facilities. 
In addition to collecting, treating. and 

dispersing wastewater. the GOSD also 
provides several sL,:ondary services geared 
towards specific classes of customers with 
particular needs. Revenues generated 
from secondary services include: 
[] Connection Fees -- There are four 

categories of connection fees related to 
the construction of new lateral 
connections to the wastewater system. 
The maJority of re",nues generated 
from connection fees are derived from 
a ten percent supervision fee (of 
estimated connection construction 
costs) which is charged to recover tile 
costs of reviewing construction work 
performed by private contractors. 
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Other connection fee revenues are 
generated from a flat fee of .E50 
which is charged to all new wastewater 
customers, a ten percent surveying fee, 
and several other fees that the GOSD 
imposes if it is contracted to perfbrm

th 	atul ontrctonofheServicethle actual construction of thle 
connection. 

0l 	 Administrative Charges - the 

GOSD generates additional revenues 

by assessing a ten percent fee on all 

secondary services. For example. an
 
additional ten percent fee is charged 

on top of a penalty on users for
 
damaging wastewater system assets. 

The fee is charged to recover the 

GOSD's costs of processing tile
penaliesrevenue 

penal ties. 

1 	 Other Revenues - The majority of 
other revenues isattributable to 
penalties. Penalties are imposed by the 
GOSD on customers either for illegally 
discharging wastewater or damaging 
tile
wastewater system's infrastructure, 
Penalties also are imposed on 
contractors for construction delays. 
Additional sources of other revenues 
are generated from the rental and 
repair of equipment. such Lis 
submersible pumps and back hoe 
loaders, the sales of bid documents. 
sales of0sludge and crops. the rent of' 
GOSI) owned apartments. and lees 
from providing transportation services 
to GOSD employees, 

Revenues earned by the GOSD's 
secondary services for the last three fiscal 
years are shown in Table 1-3. below. As 
shown by Table 1-3. the GOSD's revenues 
frol these other services fluctuate widely 
from year to v'ear. 

Wastewater surcharges received by tile 
GOSD in fiscal year 1992/93 were 
approximately LE 33.7 million. Adding 
revenues of LE 11.7 million from 
secondary services, total fiscal \,ear 
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Table 1-3
 
Revenues Generated from
 
GOSI) Secondary Sen'ices
 

(LE OlOs) 

Secondarv F0 
1990/91 

FY 
1991/92 

FY 
!1992/93 

_____________________ 

Connection Fees .I 1.290 1.E 5.0)1 1.16.705 

Adrnirstralion 2.361 1.065 903 
Charges 

Other Revenues 2.332 689 4.124 

Iotal I. 5.983 l. 6.75.1 IT 11.732 

1992/93 revenues were LE 45.4 million. 
Approximately one quarter of total 

was derived from the (iOSD's 
secondary services in fiscal year 92/93. 

However. it will be difficult for the GOSD 
to continue to increase secondary revenues 
at the same rate as the utility"s operating 
costs are projected to increase. The 
majority of the GOSD's costs will need to 
be derived through wastewater surcharges. 

2. 	Budgeting Process 
In accordance with (jOE policies, the 

GOSD's budget, like all budgets for Egypt's 
government units, isdivided into four major 
Iections: 

Bab - aes.Wages are the sum of 
salaries, benefits, and allowable bonuses 

0 	 Ba 2- Goods and Services. Goods 
and services primarily consists of fuel 

and lubricants, spare parts and 
commodities, and debt service interest 
payments 

0 	Bab 3- Capital Projects. Capital 
projects include budgeted amounts for 
new or existing operations and 

maintenance projects 
El 	 Bab 4- Debt Service. This final 

account consists of debt service 
principal repayments on GOE or 
foreign country loans. 
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Unable to generate sustainable revenues 
onl its own, the GOSD is dependent on the 
Government of Egypt and foreign countries 
to fund all four bidget accounts. As a 
result, different departments of the GOE 
review, annually negotiate. and approve the 
GOSD's four Bab accounts. 

Tile process by which the GOSD 
prepares the Bab 1, 2. and 4 budgets is 
discussed below. The process the GOSD 
uses for budgeting Bab-3 is described in 
tile next sub-section, Financial Planning. 

The budgeting process For Bab I, 2,
and 4 is overseen b\, the MOF. At the 
beginning of each fiscal 3'ear (July 1). thebefiscetfacf g r , tGOE's 
MO establishes aand 
procedures, and timetables for submitting 
the four Bab budgets to the GOSD's 
Finance and Budgeting Department. For 
example. one year's guidelines may ask 
for budgeted amounts for the upcoming 
one year while another year's guidelines 
may ask for a five-year budget. The MOF 
expects to receive the completed budget in 
approximately two to seven months, 
depending upon their chosen timetable for 
that y'ear. 

The GOSD's Finance and Budgeting 
Department ulimately is responsible for 
compiling the summary Bab budgets. 
Various departments within the GOSD 
provide data and support services to assist 
in preparing the budgets. 

Tihe Finance and Budgeting D-partment
Summarizes this data, and submits a budget 

to the Chairman of the GOSD and 
ultimately to the GOSD's Board of 

Directors for review and approval. After 
their review, the GOSD submits copies of 
draft budgets to the finance departments of 
the local governorates for the next round of 
consultation and review, 

After local governorates complete their 
review, draft Bab I. 2. and 4 budgets are 
senrl LoEand tecretaIttof 
General of Local Government. In 

addition, the GOSD sends a copy of Bab I 
(wages) to the CAOA. The MOF will 
consult the Secretariat General to prioritize 
the allocation of funds available for local 
services. The CAOA will be consulted for 
national salary, wage, and bonus policies. 
and any resulting budgetary constraints. 

Ultimately, the GOSD, the Secretariat 
General, the CAOA, and the Ministry of 
Finance negotiate these draft budgets until 
a total amount is agreed upon. The 
amounts budgeted for Bab 4, Principal 

Payments on Loans, are not subject to 
negotiation. When these four bodies agree 
upon the amounts, they are sent to the 

Board of Governors for approval 
then to the People's Assembly for

ratification. 

After approval of the National Budget 
by the Central Government. the GOSD is 
notified of their budget allocations. 
Typically, the amounts awarded to the 
GOSD are less than what the GOSD 
requested and remarkably similar to the 
allocations received in prior years. 

The allocations for the Bab accounts 
become available to the GOSD in twelve 

installments beginning in July of the new 
fiscal year. One-twelfth of the agreed 
upon sum is deposited into the GOSD's 
account each month. Monthly surpluses 
are transferred to the MOF and recorded as 
credits, while monthly deficits are funded 

by the MOF and recorded as debits. At the 
end of each year the GOSD's account with 

the MOF is settled to reflect the actual 
costs for that year. 

3. Financial Planning 

The responsibility of financial planning 
for the Greater Cairo wastewater system is 
shared between two organizations. Primary 
responsibility for planning and budgeting 
capital outlays to rehabilitate, maintain, and 
construct facilities has rested with GOSD. 
Cairo Wastewater Organization (CWO) has 
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had responsibility for planning and 
budgeting capital outlays for new facilities 
that have been constructed as part of the 
internationallv-funded Greater Cairo 
\Vastewater Program. 

The process for budgeting Bab 3 -
Capital Projects isoverseen by the MOF, 
but the Ministry of Planning (MOP) also 
plays a key role. Similar to the MOF. the 
MO.P sends out detailed procedures and 
forms at the beginning of each fiscal year. 
MOP guidelines. however, are specifically 
geared toward capital expenditures. 

The GOSD's Projects and Planning 
departments determine the funds needed by 
major rehabilitation projects intended to 
commence or continue during the upcomingyear or five-year period. The Projects and 

Planning departments determine the level of 
flnding necessary to rehabilitate or 
signilicantly improve existing capital 
projects in the following categories: 

E1 Land 

0l Construction 

7l Equipment 

STransport vehicles 

71 Moving ,quipment 

C] Furniture 

l Imported parts and consumables. 

The Projects and Planning departments 
determine the total amount of funds 
needed in each of these categories before 
submitting the BLab 3 budget. However, 
the CWO prepares projections of capital 
outlay requirements only for the next year. 

and in total for the next five years. The 
GOSD prepares capital outlay projections 
for only the next two years. and in total for 
five years. 

When all the data are summarized, 

they are reviewed for consistency by the 
Chairman of the GOSD and then by the 
Board of Directors. The GOSD then 
submits copies of the draft capital projects 
budget to the finance departments at the 
local governorates for their consultation 
and review. After local government 
review, the draft capital projects budget is 
sent to the MOP and the Secretariat 
General of Local Government. The 
MOP's National investment Bank (NIB) 
plays a review and consulting role for 
capital projects similar to the role played 

by CAOA for salaries (Bab I 
After the internal review, the MOP's 

NIB begins the process of consultation 
between the MOF and the Secretariat 

General of Local (overnorates. After 
negotiation, the three bodies agree how to 
allocate the GOSD's requested capital 

projects from a combination of GOE social 
funds and grants provided from donor 
countries. 

After approval of the National Budget 

by the Board ofGovernors and the 

People's Assembly. the GOSD is notified 
of its capital projects allocations. As is the 
case with the GOE's funding of salaries 
and operations. the GOSD typically 
receives less funding for capital projects 
than requested. The allocations become 
available in twelve equal installments 
starting in July'. 
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Section II. Methodology Used to Determine
 
Wastewater Rates
 

Under the current wastewater 
surcharge, domestic customers are 
charged 20 percent of their water bill for 
wastewater service, while all other 
customers are assessed 50 percent of their 
water supply tariff. The wastewater 
surcharge is not based on the costs of 
providing wastewater service. In order 
for the GOSD to become financially 
autonomous, wastewater charges should 
be sufficient to recover the sewer utility's 
salaries, operations costs, and 
maintenance capital project costs. 

This report recommends wastewater 
charges to help the GOSD become 
financially autonomous by fiscal year 
1998/99. These charges were developed 
based on an analysis of operating costs of 
the GOSD. and an estimation of the 
demand for wastewater services. In order 
to make such estimates, a number of' 
assumptions were made. These 
assumptions are presented in this section. 

We also present the methodology used 
to compute wastewater charges for the 
GOSD. This includes a description of how 
revenue requirements are determined, the 
allocation of these requirements to 

different classes of customers, and the 
development of wastewater charges for 
appropriately charging customers. 

This section is organized as follows: 

1- General Rate Study Assumptions 

13 Major Cost Assumptions 

C3 Major RevenueAssunptions 

C3 Determinationof Revenue 
Requirements 

13 Allocation o Revenue
f 

Requirements to Functional 
Cost Categoriesand Customer 
Classes 

l Calculation f Charges 
03 Development ofSystem and 

Regional Charges. 
During the course of this study, a 
ur of were studemade whichnumber of assumptionstis a 

have an impact on the analytical results of 
the study and influence therecommended 

charges and five year financial plan. The 
most significant assumptions are discussed 
in the first three subsections. The 
remaining subsections briefly describe 
how charges are calculated. 
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A. General Rate Study Assumptions 

1. 	 Financial Autoaomy 

It is assumed that, beginning on 1 July 

1998. all GOSD salaries, operations costs, 
maintenance capital project costs, and 
operating reserves will be recovered 
through wastewater charges. This is the 
definition of financial autonomy assumed 
in this report. It also is assumed that all 
other capital costs will not be fully 
recovered through wastewater charges 
until at least fiscal v'ear 2004/05. 

2. 	 Time Frame 

Charges are calculated on a fiscal year 
basis, beginning I July 1994. for a five year 

period ending 30 June 1999. Rate increases 
are assumed to be in effect at the beginning 
of each fiscal year. The five year financial 
plan presented in this report is for the same 
five fiscal ,cars (i.e.. 1994/95 through 
1998/99). 

3. 	 Wastewater Surcharge on Water Bill 

This report presents the recommended 

wastewater charges expressed as piastres 

per cubic meter of water flow. The 

purpose is to provide a charge for 

wastewater that is independent of the 

water charge. An independent wastewater 

charge allows valid comparisons with the 

current, effective wastewater charge per 

flow. Revenues from these wastewater 

charges are assumed sufficient to recover 
salaries, operations costs, and maintenance 
capital project costs, as they are phased in 
over the five year period, 

Following guidelines suggested by 
USAID and the GOSD,this report also 
estimates the required wastewater user 
charge expressed as a percentage of the 
water supply charge. To determine 
wastewater surcharges. the recommended 
wastewater charges per cuLbic meter are 
divided by the water charges. 
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Water revenues are estimated fbr each 
of the five years based on projected waterflows. Water charges per cubic meter For 

the seven customer classes are assumed to 

remain constant at the fiscal year 1992/93 
level during the five year rate study. As 
water charges and water consumption 
change, the recommended wastewater 
surcharges will have to be revised. 

The existing rate structure for water 

wastewater. The current water, and 
therefore wastewater. rate structure is a 
uniform rate structure for each non­
domestic customer class: water charges 

do not vary based on water consumption. 
For domestic customers only, a two­
block progressive rate structure exists: 
water use is charged at a higher rate if 
the customer consumes above a specified 
volume during a billing period. 

Although thc baseline wastewater 
charges presented in this report use the 

existing water rate structure described 

above. recommendations are made to 

modifv thle rate structure in the long-term. 

The proposed changes are to allow for 

additional blocks within specific classes 

of water customers or ultimately to have 

the GOSD perform its own billing and 

collection function with the ability to set 

its own independent wastewater charges. 

Doing so would allow the implementation 
of a true lifeline charge. 

4. 	 Regional Charges 
The primary goal of this report is to 

recommend wastewater charges for the 

entire GOSD utility as a single system. 
The recommended charge for each 
customer class is the same across all 
service regions of the utility. 

Wastewater charges also are 
determined for two regional service areas: 
the West and East Banks of the Nile River. 
The South Region (served by the 1lelwan 
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wastewater treatment plant) is included as 
part of the East Bank. 

In order to develop wastewater charges 

for each region, estimates of direct costs 
for all facilities and sewer maintenance 
organizational units in the region are 
added to a proportional share of GOSD 
administrative costs. The GOSD 
administrative costs are allocated to each 
region based on each region's proportional 
share of total operations and maintenance 
costs, including salaries of plant personnel. 
Also, GOSD capital costs are allocated to 
each region based on each region's 
proportional share of capital outlay 
requirements. 

5. Customer Usage/Growth 

The GOSD does not track wastewater 
flows generated by specific customer 
classes. Because of this, in order to 
determii iethe wastewater charge per cubic 
meter of xater flow. the proportion ofwater 
usage which is discharged as wastewater is 
assumed the same for each of il:e seven 
customer classes (domestic, government, 
small factories and shops. large industrial 
factories, tourism and investment, worship 
and charities, and sports clubs and 
embassies). 

In reality, the proportion of water usage 
that is discharged as wastewater is different 
for each customer class. An engineering 
study should be conducted to determine the 
differences among customer classes, and the 
proposed wastewater charges should be 
adjusted based on the findings of the study. 

Projected Number of Customers 

The number of wastewater customers 
is assumed to equal the number of water 
customers for the seven customer classes 
(domestic, government, small factories and 
shops, large industrial factories, tourism 
and investment, worship and charities, and 
sports clubs and embassies). The number 
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of water customers by customer class in 
fiscal year 1992/93 was provided by the 
GOGCWS. 

The number of West Bank domestic 
water customers is assumed to increase 
during the five y'ear period based ol the 
estimated increase in number of house 
connections provided in the June 1987 
GKW Consult report: ARE General 
Organization for the GreaterCairo tWater 
Supply. Study of Water Supplt fior the City 
ofGiza. The number of East Bank 
domestic water customers is assumed to 
increase based on the estimated increase in 
sewered population provided in the 
February 1991 AMBRIC report: Greater 
Cairo Wasteuwater ProjectSystem Load 

Review, Volne 3 -Alpt)endices. Increases 
in domestic customers on the West and 
East Banks are assumed to reflect: (I) 
population increases, and (2) expansion of 
the wastewater system to unserved areas. 

Customers for three of the customer 
classes (government, small factories and 
shops, and large industrial factories) are 
assumed to increase based on the estimated 
percentage increases in sewered hectares 
for each customer class, provided in the 
February 1991 AMBRIC report. Tourism 
and investment customers are projected to 
increase based on the assumption that the 
number of hotel rooms in Cairo will double 
over the next 30 years. Finally, worship 
and charity customers are assumed to 
increase minimally during the five year 
projection, while sports clubs and embassy 
customers are assumed not to change from 
the 1992/93 number ofwater customers. 

Projected Water Flows 

Projected wastewater revenue 
requirements are divided by projected 
water flows to estimate projected 
wastewater charges per cubic meter of 
water flow. Baseline water flows are 
estimated for fiscal year 1992/93. Water 
flows by customer class for one billing 
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cycle (May and June. 1993) were provided 
by the GOGCWS. Total fiscal year 
1992/93 water flows for domestic accounts 
and government accounts also wvere 
provided by the GOGCWS. Fiscal year 
1992/93 water flows for the other five 
customer classes are assumed to reflect the 
relationship between domestic water flows 
and water fows of the other five customer 
classes in May' and June, 1993. 

Average water flows per customer are 
assumed to remain constant during the five 

year projection fbr tile seven customer 
classes. Therefore, projected increases in 
water demand are based on the assumed 
growth in number of customers in each 
customer class. 

6. 	 Proposed Reorganization 

Under the Cairo Sewerage I1ISC. 
Cl 12MI flill/OMI is developing a new 
organization structure for the GOSD. The 
new organization has different staffing 
lcvels. responsibilities, and reporting 
relationships than the current organization. 
The expected lower staffing levels will be 
attained primarily through attrition, 

It is assumed that the new organization 
structure will be implemented in fiscal 
year 1994/95. However. because GOSD 
will not be reducing staff in the short-term, 
the staffing levels are assumed not to differ 
significantly from current staffing levels 
during tile five years of the rate study. 

7. 	 Pricing Objectives 

In addition to financial autonomy and 
other assumptions previously discussed. 
other significant pricing objectives 
considered in the development of 
wastewater charges include: 

0 	 lnIact on Customer Classes --
Charges are adjusted to reduce the 
economic impact on customer 
classes. Increases in domestic 
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wastewater charges are not to
 
exceed 50 percent annually.
 

1 	 Compliance with Egypuian Laws --
The rate study and five vear financial 
plan are prepared consistent with 
Egyptian Laws and Presidential 
Decrees. 

0 	 Abilit' to Pay' -- The recommended 
charges provide lower income 
domestic customers a reduced 
wastewater charge and provide for 
cross-subsidization of customer 

classes based on ability to pa'. 

0 	 U;nderstandahiliti-- Considering the 
size and complexity of the sewer 
utility, the charges are designed to be 
understandable by customers and the 
GOSD. 

03 	 Simplicit1 in Updating -- A computer 
model is provided with this report to 
allow the GOSD to update 
assumptions and charges without 
significant complication and effort. 

A system of charges designed to meet 
one objective will not necessarily be the 
best for meeting other objectives. In some 

instances, the different objectives are 
conflicting. In developing the GOSD 
wastewater charges, we used our best 
professional judgment in considering the 
implicit trade-offs associated with the 
above objectives. 

8. 	 Reliance on Financial and 
Engineering Data 

A significant amount of financial and 
technical engineering data have been 
incorporated in developing this study. 
Ernst & Young has relied on C12M 
Hill/OMI and GOSD personnel to provide 
these financial and technical engineering 
data. 

Estimates of capital and operating 
costs, required for completing this 
wastewater rate study, were substantially 
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incomplete. Capital expenditure 
estimates for the last two fiscal years of 
this five year rate study are not available, 
Operating costs are primarily based upon 
June. 1993 revised estimates to a report 
by AMBRIC titled: Wastewater Service 
("iarg'e StdyVfor the Greater Cairo 
It'aste'aterINroject (October, 1992). 

These AMBRIC estimates used the 
estimated costs of only two \Vest Bank 
wastewater treatment plants and one 
major pump station to estimate all 
treatment plant and major pump station 
Costs. 

For the five year rate period, all water 
customers are assumed chareed for 
waste\ ater service. 1lowevcr. sonic water 

customers may not be connected to the 
wastewater system and should not be 
assessed a wastewater charge. Therefore. 
with regard to this assumption. the 
projections of wastewater user charge 
revenue may be slightlv overstated. 

All cost and revenue projections 

presented in this report should not be 

construed as actual outcomes. There 
usually will be differences between 
projected and actual results because 
events and circumstances do not occur as 
expected, and these differences may' be 
material. We have no responsibility to 

update this stud' and plan fbr events and 
circumstances occurring after the date of 
this report. 
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B. Major Cost Assumptions 

1. 	Salar' Costs 

Baseline salaries are first estimated for 
fiscal years 1992/93 and 1993/94. 
Estimated fiscal year 1993/94 salaries then 
are proJected forward into each of the five 
fiscal years for which charges are 
developed. Salaries for fiscal 'ears 
1992/93 and 1993/94 are estimated from: 
(I ) staffing levels for GOSI) under the 
current organization. (2) the number of 
employees in each pay grade. (3) the 
estimated average annual salary for each 
pay grade, and (4) estimated GOSD salary 
expenditures in fiscal years 1992/93 and 
1993/94. 

Staffing levels for GOSD and average 
annual salaries lor each pay grade are 
estimated by CI12M Ilill/ONI. Estimates 
of the number of employees are for the 
current organization. and not for the 
planned reorganization. 

The number of employees is estimated 
for each current organizational unit of 
(iOSD. For any' new wastewater treatment 
plant or pump station assumed to begin 
operation during the five 'ear rate study, 
estimated staffing to operate these new 
facilities are added to the base car 
staftinu levels. beginning in the initial year 
of operation. 

Because GOSD salaries are based on 
pay grades and not on personnel 
classifications, the next step is to estimate 
the number of employees by pay grade. 
The percentage of enployees in each of the 
six pay grades was estimated by Cl 12M 
Ilill/(NMl based on reports from the ()(SI). 
This estimate is then assumIed to he 
constant across all (OSI) organizational 
units. The number of employees in eacti 
pay grade. for each (OSI) facility and 
organizational unit, iscalculated as the 
num ber of enployees in the unit times the 
assumed, fixed percentage of employees in 

each pay grade. 
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Finally. total salaries for cach facility 

and organizational unit are estimated as the 
number of employees in each pay grade
tin'es the annual average salary (including 
bonuses) for each pay grade. Salaries for 
each of the two regions also are estimated. 
and are based on the estimated number of 
employees in each region, by pay grade. 

The actual mix of employees by pay 
grade for any single facility or 
organizational unit will differ from the 
overall average assumed for this study 
because pay grades are based on education 
and 	length of service with the GOSD. not 
on specific position classifications or 
functions. As a result, this assumption of a 
constant mix of employees by pay grade
might not result in accurate salary costs for 
a specific facility or organizational unit. or 
even for asingle regional service area. 

2. 	 Price Escalation 
The general inflation rate for Cairo is 

assumed to be 10 percent per year. based on 
data from the Central Agency for Public 
Mobilization and Statistics. Unsubsidized 
electricity prices also are assumed to 
increase 10 percent per N'ear. Salary costs 
are projected to increase at a rate of seven 
percent per year, based on proposed salary 
increases. 

3. 	 Electricity'Prices 

Currently, the price paid by the GOSD 
for electricity use is lower than the actual 
cost of supplying the electricity. However. 
the Egyptian Electricity Authority would 
not provide data regarding full-cost 
electricity rates. 

The unsubsidized price of electricity 
was estimated at approximately 20 piastres 
per kilowatt hour (kwhr) in 1)89.1 This 

A [ % . t ir Ecolnucsof 
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price then is assumed to have increased to 
29 piastres in fiscal year 1992'93 based on 

Fgypt's general rate of inflation (10 
percent annuall'). This price is assumed 
to continue to increase 10 percent annually 
for the live years of the rate study. 

It is assumed that an unsubsidized 

price for electricity will be phased in 
during the first four .yearsof the rate study. 
B\ fiscal year 1997/98. it is assumed that 
the full. unsubsidized price of electricity 
consumption. 47 piastres per kwhr. will be 
paid by the GOSD. 

The estimated subsidized electricity 

price paid by the GOSI) in fiscal year 

1992/93 was 18 piastres per kwhr. The 

price assumed recovered through 
wastewater charges in the first v'ear of the 

rate study is approximately 20 piastres per 
kvhr (in fiscal year 11)(2!(93 piastres). 
Thus. the electricity price assumed in the 
five year rate study begins approximately 
I I percent higher than the GOSD's 
estimated fiscal .'ear 1992/93 electricity 
price. 

Prices for petroleum. diesel fuel. oil. 
lubricants, and chlorine are taken from a 
.une 1993 update to the October 1992. 
AMBRIC report: sewaler Service 
C"harte Satudi or the Greater Cairo 
11'atewiater Project. The per unit prices 

estimated for fiscal year 1992/93 are 
shown in Table Il-1. Per unit prices for 

Table I-1 
Commodity Prices 

Price per Unit 
Fiscal Year 1992/93 

Cunimdily (LE) 

Petroleum 1.00/liter 

Diesel Fuel 0.35/liter 

Oil 1.60(liter 

tlubricants _O0,L 

(lorine t.500/ttn 
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future years are assumed to equal the fiscal 
year 1992/93 amounts increased by the 
assumed general rate of inflation ( 10 
percent annually). 

5. 	 Quantities of Commodities 

and Consumables 

Quantities of electricity, petroleum. 
diesel fuel. oil. lubricants. and chlorine 
consumed at each wastewater treatment 
plant and pump station also are taken 
from the update to tileOctober 1992. 
AMBRIC report: Wastewaer Service 

Charge Stud/lir the Greater ('airo 

l'astewaterI'rofect. Appendix I) in 

Volume II of this report provides the 

quantities of consumables assumed for 

each GOSD major facility. 

In order to assess the validity of 
electricity consumption in tileAMIBRIC 
report. estimated GOSD electricity 
consumption in fiscal y'ear 1992/93 was 
developed based on data provided by the 
GOSD. The GOSD's estimate of total 
electricity consumption is approximately' 

15 percent lower than the estimated 
electricity' consumption reported in the 
AMIBRIC report. However, tileGOSD 
cannot provide electricity consumption 
estimates by facility and. as a result, the 
AMBRIC estimated electricity 
consumption is assumed for this study. 
A 

6. 	 Capital Improvement 
Expenditures 

The GOSD is facing major capital 
expenditures over the next seven years. 

Estimates of capital requirements were 
provided by' the Organization for the 
Execution of the Greater Cairo Wastewater 

Project (CWO) and by the GOSD. 

The CWO provided total expected 

capital outlays for construction of major 
facilities that are part of the internationally­
funded program. The GOSD provided total 

expected capital outlay for all other projects 
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Section II Methodology Used to Determine Wastewater Rates 

and equipment. including gravity lines and 
vehicles. Combining estimates from both 
organizations provides total capital 
requirements for the wastewater 5ss , 

The estimates provided by both 
organizations were for the five year period, 
fiscal y'ear 1992/93 through 1996/97. 
However. CWO provided expenditures by 
year for only the first fiscal y'ear. 1992/93: 
expenditures for the remaining four years 
are not identified by year. For this report, 
it is assumed that CWO capital 
expenditures for the four fiscal years 
through 1996/97 are equal to one-fourth of 
the four-year est~mate provided by the 
CVO. 

The UOSD provided expenditures by 
'ear for only the first two fiscal years. For 

the remaining three years (which are the 
first three years of the rate stud'). 
expenditures are not identified by year by 
the GOSrD: only athree-year total is 
provided. Therefore, it is assumed that 
GOSD capital expenditures in the first 
three years of the rate study are constant. 
at one-third of the total three-year estimate 
pro\ ided by the GOSD. 

Neither the CAO nor the GOSD 
provided capital expenditures for the last 
two fiscal y'ears of the rate study, 1997/98 
and 1998/99. For this report. it isassumed 
that capital expenditures in each of the last 
two fiscal y'ears are equal to the annual 
expenditures in each of the first three fiscal 

ears. Therefbre. capital requirements in 
each of the five years of the rate study, are 
constanit. 

Estimated new capital outlay 
requirements for each year are presented in 
the Capital Improvement Plan in Section 
VI Il-Five Yewur Financial Man. H-owever. 
no capital costs are included in the 
wastewater service charges during the five 
year rate study, except maintenance capital 
project costs and operating reserves 
(discussed below). 
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7. Maintenance Capital Project 
Costs 
The GOSD should ensure that it 

generates sufficient funds to: (I) maintain 

the fixed asszts of the GOSD in an 
operating condition, (2) ensure financial 
resources are available for necessary 
replacements (such as for emergency 
conditions or system failures). and (3) 
upgrade the fa- ilities when equipment and 
buildings need to be replaced. Doing so 
ensures that the plant and equipment reach 
their useful service life and that customers 
pay their fair share of maintaining the 
wastewater system. 

Costs of maintenance capital projects 

are assumed entirely funded by the GOE 
for the first three years of the rate study. 
In fiscal year 1997/98. four percent of 
these costs arc assumed recovered by 
wastewater charges. All maintenance 
capital projec, costs are assumed recovered 
by wastewater charges beginning in fiscal 
year 1998/99. 

The estimated amount of funding 
needed each year is assumed euual to two 

percent of the estimated replacement value 
of existing facilities built since 1984 and 
all new facilities completed during tile five 
year rate study. The value of facilities 
built before 1984 are not included in the 
calculation of maintenance capital project 
costs because the value of these facilities is 
not known. 

Te replacement value ofcapital is 
assumed to equal the expenditures on land. 
construction, equipment, and other fixed 

assets incurred by the CWO and GOSD for 
the Cairo Sewage I and II projects. Non­
capital expenditures (i.e.. studies, interest 
expense. etc.) are not included in tile 
replacement value of capital. In fiscal year 
1992/93. the replacement value of capital 
was approximately I.E 4.8 billion based on 
data provided by the C(WO and GOSD. 
Capital expenditures made during the five 
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year rate study then are added to the fiscal 
year 1992/93 replacement value of capital 
to estimate replacement value of capital in 
each future y'ear. 

8. 	 Operating and Debt Setvice 

Reserves 

The GOSD currently does not maintain 
an\ reserve accounts. The managclment of 
cash flow requires an operating reserve to 
ensure funds are available fbr short-term 
needs. 

For this study. it is assumed that the 
(USD) maintains an operating reserve equalto two months estimated expenditures and 

that operating reserves will be recovered 
through wastew.ter charges beginning infiscal year 197L'98. It is assumed that the 

GOL will fund all operating reserves prior 
to fiscal year 1997/98 and will transfer the 
balance of prior ycar operating reserves to 
the GOSD in fiscal year 1997/98. Because 
existing GOSI) debt is fullv subsidized by 

the GOE, we assume no need for a debt 

service reserve fund for the five y'ears of the 
rate study. 

If total GOSI) revenues from 
wastewater charges and other operating 

revenues are not sufficient to recover all 
system costs. a deficit occurs. In the 
projections presented in this report. this 

deficit is assumed to be covered by 
funding from (jl andior foreign sourcesand is not carried forward to the next year. 
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C. Major R venuic Assumptions 

Certain assumptions', made 

regarding factors ahlectitte ( ()SDJ 
revenues, including collection charges, 
lo\-incotc lifelite charg'-s. industrial 
high strength surcharges, and various other 
revenues. These are presented below. 

1. Collection Rates 

The proportion ofl wkastewater bills that 
are paid bv customers (i.e.. the collection 
rate (is a major factor inidetermining 
wastewater charges. Low collection rates 
require higher wastewater charges in order 
to recover total costs froni a lower number 
of paying customers. These paying 
customers end up subsidizing non-paying 
cu.stomers through higher charges. 

Infformation pro\ ided b\ tile 

(i() '\VS indicated that approxim ately 


Ion s).3 million wis billed for water 
cutisutned by domestic customers in fiscal 
year 1992/93. and LIE 40.5 million was 
billed for water consumed by govermett 

agencies during fiscal year 1992/93. Also. 
data were provided by tile (GOVG(\S that 

indicated 1.1 85.0 million was paid b' 
domestic customers in fiscal year 1992/93. 
and LE 11.1 million was paid by 
overnment agetcies during this sae 

period Without adjusting for tile timing 
of payments from one \ear to the next. tile 

resulting collection rates for domestic and 
government customers are 99 percent and 
27 percent. respectivcl. 

)ata are not available regarding tile 
annount paid for water services in fiscal 
year 1992It3 by tile other five customer 
classes (small factories and shops. large 
itidustrial factories, tourism and 
Itnvestment. worship antd charities, and 

sports clubs and embassies ). I lowever. 
these fivc customer classes only account 

for tell percent of lotal fiscal ' car 1992/)3 

,alcr flows; collection rates could vary 


%idel\ for each of these classes and not 
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have a sil.nificanti jipct oil total \water 

lcrc rC%Cltlesnd wast\ 

It isassumed that tile collection rate for 
three of the custoiit classes (small 
fIactories and slups, l.arge industrial 

factories, and worship and charities) is 50 
percent. and the collection rate for the other 
two custolller classes (toiirisn and 

investnlenl and sports clubs and 
emb:assieS) ISS(O percentt Hilus. the average 
collection rate Iweighltcd bW total water 
tlows) for the six non-governuient customer 
classes (domestic. small Ifactories and 
shops. large Industrial lactories. tourism 

and investment, worship and charities, and 
sports clubs and etbassies is assumed to 
be XI0 percent for the five \ear rate study. 

[he colleetiotirte for government 
customers is assumed to gradually increase 
from 3( percent in Ii seal year I9)4/I)5 to 80uder tepercent in fissal year I 998 9/t), 

assumption that the Ministry of linance 
'will provide additional funding to these 

agencies to pay for water and wastewater 
services. [ile additional goverinent 

funding could be generated from decreased 
direct eo emnent subsidies to the (iOSD. 

If (i()S I) does not reach these collection 

rates. the recommended wastewater charges 
would have to be increased. Specifically. if 
tile collection rate for government agencies 
does not increase, the charge to these and 

other customers would need to be increased 
ifl the (()SI) is to become financially 
autollonlotus 

." 
l.it'ine wastevatcr charges represent 

the maximum amount that low income 
households caii afllOrd to pay for 
wastewater services. Iccause of the 

substandard metering capabilities of' the 
( i( )( " cannotWS. and because file ( i( )S) 
easily identit which doiiiestic wkastewater 
customers are tolw ilncote. this sttidv 

assumes that lilclinc charges arc 
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incorporated into tile existing wastewater 
rate structure. That is. the recommended 
charges for both consumption blocks of 

domestic customers are set at a level lower 
than what would teclhnically be required to 
recover all wastewater system costs 

Charges
allocated to domestic customers. 

for other classes of customers are 
increased to provide this subsidv. 

In order to provide a subsidy to 
domestic customers. al assumption must be 

made of the demand for water and 
wastewater services from each of tle two 
domestic consumption blocks. That is. an 
estimate must be made of what proportion 
of total domestic customer water demand 
(and. hence. wastewater generation) is from 
the lower block (60 cubic meters or less for 
a two month billing period), and what 
proportion is from tile second block (greater 
than 60 cubic meters). Al analysis of total 
\water flow and water billings indicated that 
approximately 60 percent of total demand 
comes from customers consuming 60 cubic 
meters or less in a \\o month period. and 
40 percent conies Ifom111custolers 
consuin: more than 6t0 cubic meters ll * 

two month period, 

In addition to considering the amount 
that households could aflbrd to pay fr 
wastewater services, the subsidized 
domestic charges also incorporate the 
annual maxilmul increase in charges that 

domestic customers could realistically 
accept. For this stlud, it is assumed 
subsidized domestic charges could 
increase a maximum of no more than 50r 
percent per .',earwithout having a 

detrimental impact on domestic customers. 

3. Industri'l Iligh Streeth Surcharge 

The industrial high strenuth surcharee 
is tile charge imposed on industrial users 

who discharge was'ewater into tile system 

that is of ercater strength than tile average 

strength of domestic wrastewater. The 

EERNST& YOUNG 

surcharge is designed to recover tile 
additional costs associated with treatine 
the higher strength wastewater. The 

pollutants for which tile surcharge is 
assessed are: 
l HOD (boenical oxygen demand' 

l TSS (total suspended solids). 

The industrial high strength surcharge is 

determined based on an analysis of' 
treatment and disposal costs at the six 

wastewater treatment plants. This included 
an estimation of average daily flows of 
wastewater at etch plant. tile concentration 
of 1301) and [SS in the wastewater. the 
proportion of pollutants removed (plant 
efficiencv ). and an allocation of unit 
process costs (c.g., preliminary treatment. 
sludge thickening, and sludge disposal) to 
pollutants or to flow. The result is an 
estimated cost to remove a kilogram of 
each pollutant from the wastewatcr. This 
cost estimate becomes tile recommended 
industrial high strength surcharge. 

Revenue from tile industrial high 
strength surcharge is assumed equal to the 
additional kilograms of pollutants generated 
by industry multiplied by tile cost per 

kilogram to remove tile pollutants. A full 
discussion of the calculation of the industrial 
high strength surcharge and projected 
revenues generated is provided in Section VI 
- Recomme'fdel Other ,Service C'harges. 

4. Various Other Revenues 

sources than wastewater charges.These otherother revenues are deducted from the 
poece ot s te dtdtermie
projected costs of thc 60OSD to determine 

net revenue requirements. The following 
are sources of other revenue included in tile 

rate study: 
71 ('onnection Fees 

-.. \diniistamve lees 

L-' Other Revenues. 
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The largest non-service chare revenue 
is connection fees. which are comprised of 
supervision fees and survey fees. These 
revenues are generated from newC7"D)'wining 

connections. These fees are assumed to 
increase based on the projected increase 
number of connections, 

The GOSD currently charges an 
administrative fee of It0percent on all 
other GiOSD fees. These fees are assumed 
to remain equal to 10 percent of the 
projected other fees during the five year 

rate study. 

()ther revenues consist of revenues 

from sludge sales, crop sales, rental and 

wastewater facilities for hotels. 
apartment buildings, flactories. and 
industrial plants 

ei-vice'.s -- Instruction to 

parts ofEtpt on operation and
partslof Egypt onnoperation an 
maintenance and management of 

wastewater collection and 
treatment systems 

M 	Sale of ssets -- Sale ofequipment 

D 	 IreasedF-ees -- Increased fees 
for equipment rental tie., jet 

trucks. submersible pumps. catch 

penalties for construction delays, and 

lisccllaneous revenues. Sludge sales are 

assumed to increase at the rate of growth of 
sludge production during tilefive year 
projection. Revenues from crop sales and 
renta' and repair of equipment are projected 
to increase five percent per y'ear. 

-reeues fom salree of bdcents 
are assumed to increase 1 5 percent per y'ear 

based on historical increases from fiscal vear 

1€99)0/91 through 1992193. Also. penalties ­

for construction delays arc assumed to 
increase at five percent per year. Finall), 
miscellaneous revenues are" assumedduingthetoremantcnstnt11- milio 
remain constant at I 3 "million during the 
five \ear rate stutdv based on historical data 
regarding these revenueIs.rritsignificant 

Also. once financially autonomous, the 
(iOSD intends to cenerate additional revenues. as follows: 

71 	 Reclaimed uaier';ules -- Sale of 
effluent which is used for irrigation 
purposes 

:1 	 lnlgineerwng Sericet -- Review 
of desieis of wastewater systemis 

.- St' --1],Ihtt' ,'dL'vicT'S 

Maintenance of wastewater pipes, 

connections. and pre-treatment 
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basin trucks, back hoc loaders. airrepar o cqpmen, fbi doumetscompressors. etc. ). sludge sales.sle
repair of equipment. sale ofbid documents, 
and 	crop sales. 

For this study, estimated revenues to 
be generated from these potential new 
activities could not be qtantified, and tile 
estimated timing as to when these 
revenues would he realized could not be 
det,:rmined. Also, additional costs would 
be incurred in generating several of theserenusadtseotsoldn b
 

revenues and these costs could not be 
qutantified. Therefore. neither the costs nor revenues from these new activities are 
included in the calculationof wastewater 
charges. I lowever. non-service charge 
revenues are not thle primary source of 
income for tileGOSD. and it is assumed 
that these other revenues Would not have a 

impact on the wastewater 

charges. 
Exhibit 11-1. on the next three nages.Ehbt1-.o h ettrepgs


provides a summary of the assumptions 

discussed in this section. The remaining 
sections of this report present more 
detailed information about projections of 

wastewater demand, salary and operations 

costs. and GOSD revenues, using these 
baseline assumptions. All of theseassumptions are used to develop the 
GOSD proposed wastewater charges 
presented in Section V - Recownentded 
Wastewateir Rates. 

-1ERNST& YOUNG 

10
 



Wastewater Rate Study Assumptions 

Model Years 

Escalation 
General Inflation Rate 
Labor Rates 
Electricity 
Asset Values 

Prices 
Unsubsidized Electricity (LE/kwhr) 
Petroleum (LE/liter) 
Diesel (LE/liter) 

Oil (LE/liter) 

Lubricants (LE/kg) 

Chlorine (LE/ton) 


Annual Salary by Grade (LE) 
First 
Second 
Third 
Fourth 
Fifth 

Sixth 


1994/95 

10% 
7% 

10% 
0% 

0.35 
1.21 
0.43 
194 
2.42 

1,815 

9,175 
7.835 
6,262 
4,821 
3,952 
3,415 

1995/9E 

10% 
7% 

10% 
0% 

0.39 
1.33 
0.47 
2.13 
2.66 

1,997 

9,817 
8,383 
6,700 
5,158 
4,229 
3,654 

Fiscal Year 

1996/97 

10% 
7% 

10% 
0% 

0.43 
1.46 
0.52 
2.34 
2.93 

2,197 

10,504 
8,970 
7,169 
5,519 
4,525 
3,910 

1997/91 1998/9s 

10% 10% 
7% 7% 

10% 10% 
0% 0% 

0.47 0.52 
1.61 1.77 
0.57 0.63 
2.57 2.83 
3.22 3.54 

2,417 2,659 

11,239 12,026 
9,598 10,270 
7,671 8,208 
5,905 6,318 
4,842 5,181 
4,184 4,477 



Wastewater Rate Study Assumptions 
(Continued) 

19 4/95 

Percent of GOSD Administrative Costs Allocated to: 
West Bank 
East Bank 

51% 
49% 

Reserve Requirements 
Maintenance Capital Projects (Percentage o Asset Value 
Months of Operating Reserves 
Months of Debt Service Reserves 

2% 

2 
12 

Interest Rate. 
Loan Interest Rates 
Government Loan Interest Rates 

15% 
4% 

Collection Rates ,.; 
Non-Government Customers 
Government Customers 

80% 

30% 

Percent of Domestic Water Flows in Each Block 
1. Domestic 

0-60 cubic meters 
>60 cubic meters 

60% 
40% 

Other Assumptions: 
Replacement Value of Existing Capi'.al Stock (LE 000s) 
Number of Billing Periods per Year 

5,716,255 
6 

(a) PrNportio'i of ,,'tcrhillspaid bycu.tomers. 

1995/96 

45% 
55% 


2% 


2 
12 

15% 
4% 

80% 

45% 

60% 
40% 

6,167,767 
6 

Fiscal Year 

1996/97 

34% 
66% 


2% 


2 
12 

15% 
4% 

80% 
55% 

60% 
40% 

6,619,279 
6 

1997/98 1998/99 

34% 34% 
66% 66%
 

2% 2%
 

2 2 
12 12 

15% 15% 
4% 4% 

80% 80% 
70% 80% 

60% 60% 
40% 40% 

7,C70,791 7,522,303 
6 6 



Wastewater Rate Study Assumptions 
(Continued) 

Annual Percent Change in Number of Customers 
1.Domestic (b) 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

Annual Percent Change in Water Flows (c) 
1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

(b)I ncreases due to popular on growh and con,-ction of ems.ting buildings. 
(c)Incrcases duc to grov, h in number of customers. 

Area 

West East 
Bank Bank 

3.6% 3.0% 
0.0% 0.2% 
1.6% 1.0% 
0.0% 1.2% 
2.0% 2.0% 
2.0% 1.0% 
0.0% 0.0% 

3.6% 3.0% 
0.0% 0.2% 
1.6% 1.0% 
0.0% 1.2% 
2.0% 2.0% 
2.0% 1.0% 
0.0% 0.0% 
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Section II Methodology Used to Determine Wastewater Rates 

D. Determination of Revenue 
Requirements 

Revenue requirements represent the 
required level of user charge revenues 
necessary to recover annual salary and 
operations costs of the GOSD. Identifying 
the appropriate amount of revenue 
requirements is necessary in order for the 
GOSD to become financially autonomous. 

Figure I-1, below, illustrates the 
process used to calculate wastewater 
charges. Revenue requirements are provided 
for each of the five fiscal years, 1994/95 
through 1998/99. Projected revenue 
requirements for each fiscal year then are 
allocated to one of five functional cost 
components (collection, treatment, disposal, 
utility billing, or general administration) 
based on system characteristics. 

Functional revenue requirements are 
reallocated to individual customer classes 

base onfactrsiffrentatethe osthatbased on factors that differentiate the cst
of providing service to the different ty'pes 

of customers. Computed wastewater 
charges then are adjusted in order to allow 

for: (1) cro.-s-subsidization of domesticcustomers by other customer classes, (2) 
cut y other customer classes (2 
equity among similar customer classes so 
atpchae for sce cl ear 

approximately the same by fiscal year 
1998/99, (3) increases in domestic 
wastewater charges of no more than 50 
percent per y'ear, (4) a limit on domestic 
wastewater revenues of no more than 50 
percent of total wastewater revenues, (5) 
levelized increases in charges from year to 
year, and (6) rounding of surcharges to the 
closest five percent. These adjusted 
wastewater charges. then, are designed to 
recover total GOSD revenue requirements. 

1. Cash-Needs Approach 

sThed oprojected cash flow of the GOSD,b si a e fsl re n 
based on estimates of salaries and 
operations costs, is used as the basis for
establishing wastewater charges. This cash 

Figure I1-1
 
Calculation of Wastewater Charges
 

GOSD CoE!s and 

Non-Service Charge Revenues 

GOSD Revenue Requirements 

Allocation to
 
Functional Categones
 

. ... . . I-. . . . .... . . .. . . -. I . . . . . . . .I . . . 
Collection Treatent Disposal Utility General

Billing Administration 
-- I-------

Reallocation to 
Customer Classes 

SI 
... . I 

Small Large Tourism Worship Sports 
Domestic Government Factories

and Shop. 
Industrial
Factories 

and
Investment 

and
Chanttes 

Clubs and
Embassies 
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Section II Methodology Used to Determine Wastewater Rates 

needs approach assumes that revenues of 
the utility must be sufficient to cover all 
cash needs (including any debt repayment 
obligations) as they come due. Under the 
cash needs approach. capital requirements 
are based on annual principal and interest 

payments and reserve requirements rather 
than amortization or depreciation 
schedules 2 

lhe first step in determining revenue 
requirements is to identify all annual 
GOSD costs. These costs then are offset 
by revenues from sources other than 

wastewater service charges. T[he resulting 

amflounts represent (iOSI) revenue 
requirements,requremets.consist 

2. 	 Operations and Maintenance Costs 

Operations and mainten'nce costs 
include all ongoing and recurring costs for 

the collection system, pump stations. and 
wastewater treatment plants. Examples of 

major categories of O&M costs include 
salaries, wages and bonuses. electricity, 
chemicals. fuels. lubricants. materials, and 
supplies. A major maintenance cost not 
included is the cost for maintenance 
capital projects. These critical 

maintenance expenditures are included 

under capital costs. 

In the transition to financiil 
autonomy, it is assumed that all non-
salary operations costs are recovered first 

through the wastewater charges. Then 
salary costs are phased in and recovered 
through wastewater service charges. By 
fiscal year 1997/98. all salaries and 
operations costs are assumed r.covered 
through wastewater service charges. 

Itos' ,r, isnoted arher, renue requrement, do 

notinclude capital costs during th,. ratefive ,ear 

study. except lorramntetance capital protect costs 
and operating reseres beginnitg in fiscal \ear 
1997'9,
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Table 11-2, on the top of the next [age. 
provides a summary of how costs are 
phased in during the five year rate study. 

For this study. salaries are separated 
from other operations costs. Doing so 
allows salaries to be phased in at a 

different rate than operations or capital 
costs, while reducing the impact of large 
increases in wastewater service charges. 

3. 	 Capital Costs 

Capital costs include the annual 

expenditures inc:urred in financing capital 

projects and required reserve fund 
contributions. Specifically. capita! costs 

of: 

C 	 Expenditures for maintenance 
capital projects 

0 	 Financing costs (principal and 
interest payments) for new capital 
projects
 

C 	 Financing costs (principal and 
interest payments) on loans for 
existing capital projects 

£ 	lebt service reserve fund 
contributions for new and existing 
capital projects. 

The GOSI) does not have the ability to 

issue bonds to fund capital projects. All 

capital funding is through grants from the 
Government of Egypt or foreign donors, or 

through government loans. 
However, minv of these donors prefer 

to reduce or discontinue providing capital 
funding until the (GOSI)can recover 
alarics and operations costs from 

wastewater user charges. Also, the GOSD 
has proposed recovry of all capital costs 

by the year 2005. At that time, the GOSD 

will need the ability to: (I) obtain capital 

funding through conventional loans or 

government loans, (2) recover annual 
principal and interest payments, and (3) 
maintain adequate reserves. 
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Table 11-2
 
Percentage of Full GOSI) Costs Recovered Through Wastewater Charges
 

(Assumes Financial Autonomy in Fiscal Year 1998/99)
 

1994/95 

Salaries 0% 

Operations 

Electricity 68% 

Other Operations 80% 

Capital 

Maintenance Capital 0% 
Projects 

Operating Reserves 0% 

Other Capital 0% 

The annual costs incurred in meeting 
these obligations will be phased in 
beginning in fiscal year 1997/98, when 
fbur percent of maintenance capital project 
costs and all operating reserves are 
assumed recovered through the wastewater 
charges. All maintenance capital project 
costs are rec'overed through wastewater 
charges beginning in fiscal year 1999'/q. 
No principal or interest payments are 
recovered through wastewater chargesduring the five year rate study. 

. SD irect 

In addition to direct costs of each 
wastewater facility. the GOSD provides 
a number of support services. These 

Fiscal Year 

1995/96 1996/97 1997/98 1998/99 

0% 0% 100% 100% 

87% 92% 100% 100% 

90% 92% 100% 100% 

0% 0% 4% 100% 

0% 0% 100% 100% 

0% 0% 0% 0% 

services include finance, personnel 
administration, procurement, payroll, 
and various other functions related to the 
overall operations of the GOSD. These 
indirect administrative personnel costs 
are assumed recovered through 
wastewater charges by fiscal year 
1997/98. 

5. Revenue Offsets 
Revenues from sources other than the
Rvne rmsucsohrta h 

wastewater service charge are used to 
offset costs in order to determine the net 
cost of providing service to wastewater 

customers. These revenues include 
connection fees. administrative fees, other 
revenues, and industrial high strength 
surcharges. 
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E. 	 Allocation of Revenue Requirements 
to Functional Cost Categories and 

Customer Classes 

After determining net revenue 

requirements, it is necessary to allocate net 

revenue requirements to functional cost of 
service categories. Each pool of functional 
costs (net revenue requirements) then is 
allocated to each class of wastewater 
customer. 

The functional cost categories used to 

establish the wastewater charges include: 

0 	 Collection 

LI 	Treatment 

"l 	 Disposal 

" 	 Itility Billing 

71 	 General Administration. 
Thie first three functional cost 

categories represent the operations of the 
wastewater system. Salaries. O&M. and 
capital costs of all wastewater facilities arc 
allocated to either collection, treatment, or 
disposal. 

Costs of billing and collection are 
allocated to utility billing. These costs do 
not vary by wastewater usage. However. 
billing and collection of wastewater bills 

are assumed to be performed by the water 
utility (GOGCWS) and not charged to the 
GOSD. For the five year rate study. it is 
assumed that the GOSD will have no 

costs for these activities. 

Finally, indirect administrative salarN 
costs of the GOSD include all non­
operating personnel costs except utility 
billing costs. Because the GOSD will have 
no utility billing costs fur the five year rate 

period, all non-operating personnel cests 

are allocated to general administration. 

Functional costs then are allocated to 
each customer class. Collection and 
disposal costs are allocated to each 

customer class based on projected water 
usage of each customer class. Treatment 
costs are allocated based on both projected 

water usage and estimated wastewater 
discharge strength of each customer class. 

Utility billing costs (if there are an, in 
the future) are allocated based on 
proportion of water customers, and general 
administration costs are allocated based on 
each class of customer's projected water 
usage. The sum of collection, treatment, 
disposal, utility billing, and administration 
costs allocated to each customer class 
represents the total revenues that must be 
collected from the customer class. 
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Section 11 Methodology Used to Determine Wastewater Rates 

F. Calculation of Charges 

Wastewater charges are detemined as 
annual wastewacr revenue requirements 
divided by projected annual water flows 
(in cubic meters). Adjustments then are 
made to the computed charges based on 
the 	following: 

IPolic\ decisions as to the level of cross-
subsidization among customer classes 

71 	 I-quity considerations anong customer 
classes 

-1 	 The abilitv of each customer class to 
pay the proposed wastewater charges 

'I 	 Similar customer classes are 
charged similar wastewater charges 

-1 	Domestic \vastewater charge increases 
of no greater than 50 percent per year 

71 	 The desire to smooth rate increases
 
from year-to-year
 

7 	 Rounding of surcharges to the 
nearest five percent in order to allow 
the water utility to bill for 
wastewater services. 

The results are the recommended 
wastewater charges, which are different 
for each customer class. 

Because wastewater charges are 
assessed as a surcharge on the water bill. 
revenue requirements fl'r each customer 
class are divided by projected water 
revenues to determine wastewater 
surcharges. These computed surcharges 
are adjusted based on the reasons listed 

above, and the result is a percentage 
surcharge on the water bill. 
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Section II Methodology Used to Determine Wastewater Rates 

G. 	 )evelopment of System and 
Regional Charges 

Both system charges and regional 
Bohsncharges a nepresenedsregonl 

charges are presented in this report.capital 
System charges are charged to each 
customer class, assuming the (iOSD 
maintains one schedule of wastewater 
charges. regardless of custoner location. 

Regional charges could be assessed if 

seiiI-autonomnous regtonal utilities (the
West Bank and East Bank). Regional 

charges would be sufficient to recover 
salaries and operations costs of facilities in 

the region, plus (iOSD indirect 
administrative costs allocated to the 
region. .A region's operations costs 
include the costs for: ( I) operating pump 
stations and wastewater treatment facilities 
in the region. and (2) maintenance of the 

collection s\ stem incurred in the region 

but not associated directly with a pump 
station or treatment plant. The GOSD's 
indirect administrative costs are assumed 

allocated to each region based on the 
region sproportional share of direct ()&M 
costs. Also. GOSD's total capital costs are 
assumed allocated to each region based on 

outlay 	requirements. 
The regional charges presented are not 

entirely reliable. The regions are not 

separate and distinct wastewater systems. 
Wastewater flows from the E'ast Bank arediverted into the West Bank system 
through the Siphon pump station. Also.
data are not available as to water flows by 

cion. 

Because the systcm-wide charges are 
based on a number of simplifying 
assumptions. refining these to regional 
charges may not be accurate. As aresult, 
the estimated regional charges might not 
result in financially independent regions, 

although the s\ stem-wvide charges are 

designed to recover systen-wide costs and 
meet the overall obJectike of financial 
autonomy. 
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Section III. 

The wastewater rate structure was 
determined by the limitations of assuming 
the continuation of charging for 
wastewater services as a surcharge on 
water billings. In order to develop the 
wastewater surcharge, it is necessary to 
estimate the quantity of water consumed 
by each class o' customer and to project 
this consumption for each of the five fiscal 
years of the rate study. This section 
presents estimates of the number of water 
accounts, annual water flows, and water 
flows per account for each of the seven 
classes of water customers. 

This section also presents estimates of 

the amount which domestic customers can 
afford to pay for wastewater services. This 
information is used to assess the impact of 
the recommended wastewater charges on 

System Demand 

customers and what portion of domestic 
customers can absorb different rates. 

Finally, this section presents a brief 
discussion of how customers may react to 
an increase in wastewater charges. The 
purpose of this discussion is to comment 
on the possibility that some customers may 
not use the wastewater system if the price 
charged is too high. 

0 	 Water Customer Classes 

0 	 Water Flows kv Customer Class 

0 	 Ability and Willinpgess to Payfor 
Wastewater Services 

0 	 Wastewater Services PriceSensittvi. 
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Section III 	 System Demand 

A. 	 Customer Demand Characteristics 

This subsection presents a summary of 
classes of water customers, estimated 
water flows by class of customer, and the 
prices charged for water use. It concludes 
with an estimation of the average bill for 
water and sewer services for each class of 
customer. 

1. 	Water Customer Classes 

The GOGCWS defines a customer as a 
connection. For example, if only one 
connection serves a large apartment 
building, the owner of the building is the 
customer, not the tenants of the building. 
The GOGCWS classifies their customers in 
eight major classes and several other sub 
classifications. Seven of these classes use 
the sewer system and are billed for
 
wastewater services. 


The seven relevant customer classes 

are. 


O 	 Domestic customers are either
 
owners of large apartment buildings, 

multi-family homes, and villas, or 

single family dwellings 

O] 	Government customers are local and 
national government factories, offices, 
and institutions (e.g., automotive 
plant, airline, and confectionery 
processor) 


C3 	 Small Factories and Shops are 
distinguished from other businesses 
by the size of their water supply pipes 
(30 millimeters or less). Included in 
this class are restaurants, coffee 
shops, fuel stations, second and third 
class hotels, private schools, health 
insurance hospitals (government), 
garages, mills, and bakeries 

o3 Large Industrial Factories are 
businesses which have water supply 
pipes greater than 30 millimeters. 
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These customers include iron and 
steel foundries, chemical, cement, 
and military factories, automotive 
plants, and textile and mining 
companies. 

C 	 Tourism ard Investment 
customers irclude first class hotels, 
tourism businesses, investment 
companies, entertainment clubs, and 
private hospitals 

0 	Worship and Charities consist of
 
mosques, churches, and charitable
 
societies
 

0 	 Sports Clubs and Embassies
 
include sports clubs, youth activity
 
centers, public recreation facilities,
 
and foreign embassies
 

According to the GOGCWS, in fiscal 
year 1992/93, there were a total of 
479,731 water customers. The distribution 
of these customers is provided in Table 
1II-1. 

Table I11-1
 
Number of Water Customers
 

FY 1992/93
 

Customer 
Class West East(m) Total 

I. Domestic 128,000 309,172 437,172 
2. 	 Government 2,800 6,731 9,531 
3. 	 Small 8,350 20,080 28,430 

Factories and 
Shops
 

4. 	 Large 80 205 285 

Industrial 
Factories 

5 Tourism and 165 398 563 
Investment
 

6 	 Worship and 970 2,326 3,296 
Charities 

7 	 Sports Clubs 140 314 454 

and Embassies 

(a)Includes South Regton 
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Section III 	 System Demand 

2. 	Number of Accounts and Water 
Flows by Customer Class 

The assumptions for the number of 
West Bank and East Bank water customers 
and water flows were discussed in Section 
Il-Methodolog Used to Determine 
Wastewater Charges It should be 
reiterated that the assumptions for 
domestic growth rates account for 
population growth and the expansion of 
the sewer system into currently non-
sewered areas. Growth in water flows and 
number of customer accounts for each 
customer class are assumed to be constant 
over the period of the five year rate study. 
The resulting estimates of annual growth in 
water customers and water flows are 
presented in Table 111-2 

Table 111-2 
Projected Annual Growth in Customer 

Accounts and Water Flows 

for Fiscal Years 
1994/95 - 1998/99 

Customer West East 

Class Bank Bank 


1, 	 Domestic 36% 3,0% 

2 	 Goenment 0)0% 0.2% 

3 	 Small Factones 1.6% 10% 
and Shops 

4 	 Large Industrial 0.0% 1.2% 
Factorics 

5 	 Tourisr., nd 20% 2 0% 
Investment 

6 	 Worship and 20% I 0% 
ChantiesSportsClfrom7, 

E.mprsses aCairo's 
I-mbassies 

Exhibit III-I, on the following page, 
presents the estima:ed number ofaccounts, 
water flows by customer class, and average 
water flows per account for the Greater 

Cairo wastewater system Appendix B of 
this rep,-rt provides these projections for 

0- ERNST & YOUNG 

the West Bai-.k and East Bank. Overall, 
average anrual growth in total system­
wide water flows during the five years of 
the rate study is estimated to be 
approximately 2 4 pcrcent per year. 

Domestic customers account for 70 
percent of water and, therefore, 
wastewater demand in fiscal year 1992/93 
This relationship varies somewhat over the 
five year period of the rate study, because 
of the different assumed growth rates for 
each customer class. New demand for 
wastewater services also will be fueled by 
residential areas currently served by 
centrally located water standpipes. These 
areas will be connected to the water and 
sewer system over the next ten years. 
Demand also will increase due to Egypt's 
high birth rate of 3.2 percent.1 Finally, 
approximately ten percent of Cairo's 
population growth is estimated to be from 
Egyptians migrating from rural areas 2 

According to Taylor Binnie & 
Partners' 1992 report: METAP Cairo 

Industrial Effluent Control Study, no new 
permits will be issued by the Ministry of 

Planning for new factories in Greater 
Cairo. The same report further estimates 
that industrial pollution loads will not 
increase in the next ten years within 
Greater Cairo and that industrial activity 
would slowly move out of Cairo. These 
observations are incorporated into our 
growth assumptions for industrial water 
flows. Future industrial demand is not 
likely to result from new development but 

increased wastewater flows from 
existing industries. 

Sourc . CAPMAS. Statistical Year Book. June 
1992. The 199t0 birth rate in the Greater Cairo 
area. 

2 	 Source: Shorter, Frederic, Cairo s Leap Forward 

People. Ilouseholds, adlDwellng Space. Cairo 

Paper in iohticalScwnce 1989, Table 5,page 20 
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System-Wide Water Demand Characteristics 

a 

Fiscal Year 

Estimated Projected 

Item 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Water Accounts 
1. Domestic 437,172 451,055 465.382 480,168 495,427 511,174 527,425 
2. Government 9,531 9,544 9,557 9,571 9,585 9,599 9,613 
3. Small Factories and Shops 28,430 28,765 29,104 29,447 29,794 30,145 30,501 
4. Large Industrial Factories 285 287 289 292 295 298 301 
5. Tourism and Investment 563 574 585 596 607 620 633 
6. Worship and Chaities 3,296 3,338 3,381 3,425 3,470 3,515 3,560 
7. Sports Clubs and Embassies 454 454 454 454 454 454 454 

Total Number of Water Accounts 479,731 494,017 508,752 523,953 539,632 555,805 572,487 

Annual Water Flows (Cubic Meters 000s) 
1. Domestic 854,433 881,567 909,569 938,467 968,290 999,068 1,030,831 
2. Government 249,269 249,621 249,974 250,327 250,681 251,036 251,392 
3. Small Factories and Shops 68,389 69,193 70,008 70,833 71,668 72,513 73,369 
4. Large Industrial Factories 25,072 25,288 25,507 25,729 25,953 26,180 26,410 
5. Tourism and Investment 13,034 13,294 13,560 13,831 14,108 14,390 14,677 
6. Worship and Charities 10,368 10,502 10,638 10,776 10,916 11,058 11,202 
7. Sports Clubs and Embassies 7,118 7,118 7,118 7,118 7,118 7,118 7,118 

Total Water Flows 1,227,683 1,256,583 1,286,374 1,317,081 1,348,734 1,381,363 1,414,999 

Average Annual Water Flows per 
Account (Cubic Meters) 

1. Domestic 1,954.45 1,954.46 1,954.46 1,954.46 1,954.46 1,954.46 1,954.46 
2. Government 26,153.50 26,154.76 26,156.12 26,154.74 26,153.47 26,152.31 26,151.25 
3. Small Factories and Shops 2 405.52 2,405.46 2,405.44 2,405.44 2,405.45 2,405.47 2,405.46 
4. Large Industrial Factories 87,971.93 88,111.50 88,259.52 88,113.01 87,976.27 87,852.35 87,740.86 
5. Tourism and Investment 23,150.98 23,160.28 23,179.49 23,206.38 23,242.17 23,209.68 23,186-41 r' 
6. Worship and Charities 3,145.63 3,146.20 3,146.41 3,146.28 3,145.82 3,145.95 3,146.63 
7. Sports Clubs and Embassies 15,678.41 15,678.41 15,678.41 15,678.41 15,678.41 15,678.41 15,678.41 1 



Section III 	 System Demand 

3. 	 Water Charges and Estimated 
Water and Wastewater Bills 

The water rate for each customer class 
is different, and, with one exception, the 
rate charged within a customer class is the 
same charge a, all levels of consumption. 
For domestic customers only, water use is 
charged at a higher rate if the customer 
consumes above a specified volume during 
the billing period. 

Water customers are billed once every 
two months for water use in the prior two 
month period. A wastewater surcharge is 
added to the bi-monthly water bill. For 
domestic customers, the surcharge is 20 
percent of the amount billed for water. For 
all other customers, the surcharge is 50 
percent of the water bill. The rates now 
charged for water consumption are 
provided in Table 111-3. 

Table ffIT3 

Current Water Rates and Effective 


Wastewater Charges 

FY 1992/93 Charge 


Lharge 

Customer Piastres) 


Class Water Wastewater
I .customers. If there was any relationship 

Domestic (0-60 10.0 2.0 
cubic meters 

for two months) 

Domestic (>60 13.0 2.6 
cubic meters 
for two months) 

2. 	 Government 20.0 10.0 

3. 	 Small Factories 23.0 11.5 
and Shops 

4. 	 Large Industrial 31.0 15.5 
Factories 

5. 	 Tourism and 55.0 27.5 
Investment 

6. 	 Worshi,j and 8.0 4.0 
Charities 

7. 	 Sports Clubs 13.0 6.5 
and Embassies 

Wastewater charges are currently less 
than one half water rates. This substantial 
difference is one indication of how low 
current charges are. 

Exhibit 111-2, following this page, 
depicts the wastewater charges by 
customer class. The customer classes are 
shown from left to right in increasing o,'.ver 
of total annual water flows for fiscal year 
1992/93. 

It is not clear what the rationalization is 
for these established charges. Wastewater 
charges, at present, are not based on the 
cost of providing service to the customer 
and are not based on average or expected 
peak wastewater flows a customer may 
generate. Charges also do not directly 
consider the potential impact a customer 
has on the system and do not reflect the 
capacity built into the system to handle 
potential peak demnds from customers. 

There also is no apparent relationship 
between charges and total annual 
wastewater flows for a customer class. 

The 20 percent and 50 percent 
surcharges effectively redistribute the 
burden of paying for wastewater services 

from domestic customers to all other 

between costs of water service and water 

charges, it is lost in the implementation of 
wastewater surcharges. 

The largest single class of customers is 
domestic customers. A progressive (or 
inclining) two-block rate structure is 
established for these customers. However, 
the charg,s for the two blocks are 
significantly below most residents' ability 
to pay (as discussed later in this section).
Very large residential users pay the same 
charge as an average user of the system, 
though it would be expected that larger 
domastic users could afford to pay a higher 
charge. 
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30.0 
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20.0 
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Customer Classes Listed In Increasing Order of Total Annual Water Flow 
(not to scale) 



Section III System Demand 

Tourism and Investment has ,he 
highest effective charge of all classes of 
customers. Tourism and Investme'it 
accounts for just one percent of total 
wastewater flows; the political decision to 
have tourism customers pay a relatively 
high charge actually provides very little 
subsidy to other wastewater system users. 

Based on the assumptions provided 
previously in this section, an analysis was 
performed to estimate the average water 
and sewer bill for each class of customer. 
Exhibit HI-3, on the next page, shows the 
results of this analysis for fiscal year 
1992/93. 

The average bi-monthly wastewater 
bill for households consuming less than 
60 cubic meters ofwater is LE 1.00 for 
two months. Domestic customers 
consuming greater than 60 cubic meters 
of water pay an average wastewatr-r bill 
per household of LE 2.31 during the 
same period. 

A plan to increase the wastewater 
surcharge from 20 percent to 35 percent 
has not been implemented. The increased 
surcharge was recently approved by the 
High Committee but has yet to be 
approved by the Board ofGovernors. 
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Average Bi-Monthly Water and Wastewater Bills 

Fiscal Year 1992/93 

Potable Water Average Water 
Rate Use Per Account 

Customer Classification (PT/Cubic Meter) (Cubic Meters) 

1. 	Domestic 
(0-60 cubic meters for billing period per fiat) 10 200 (a)
(> 60 cubic meters for billing period per fiat) 13 410 (a) 

2. 	Government 20 4,359 

3. 	 Small Factories and Shops 23 401 

4. 	 Large Industrial Factories 31 14,662 

5. Tourism and Investment 	 55 3,858 

6. Worship and Private Charities 	 8 524 

7. 	 Sports Clubs and Embassies 13 2,613 

(a) 	 Domestic customers may fall in either of the two rate cat egories (i.e., 0-60 cubic meters
 
per ti -monthlyperiod or above 60 cubic meters) for anygiven billing period. Therecfore,
 
estimates provided in this exhi bit ofdomestic customer billings are for illustrative purposes
 
only, and do not reflect actual domestic waer or wastewater hi-monthly billings.
 
The average bi-monthlyconsumption perdomiestic account is326cubic meters(see Exhibit
 
III - 1). For this example, it is assuned that 40 percent of all domestic water custtmers use an
 
avc.rge of 50cubic meters of water per household (flat), per bi -monthly billing period.
 
It is also assumed that there are, on average, four flats per domestic connection.
 
The total average use for accounts constrning lessthan 60 cubic meters is, therefore, 200 cubic
 
meters per billing period. lhe remaining 60 percent ofdomestic customers are assumed toconsume
 
an average of 410 cubic meters of wastewater each billing period. ((40% times 200 cubic meters) + 

(L (60% times 4 IUcubic meters)) = 326 cubic meters (see Exhibit III- 1). 

(b) 	 The first 60 cubic meters ofwater use per flat ischarged at 10 piastres per cubic meter. 

Average 

W3ter Bill (LE)


PerAccount 


20.00 
46.10 (b) 

871.80 

92.23 

4,545.22 

2,121.90 

41.92 

339.69 

Average 

Wastewater Bill (LE)


Per Account 


4.00 
9.22 

435.90 

46.12 

2,272.61 

1,060.95 

20.96 

169.85 

Average
 
Wastewater Bill (LE)I


Per Household 

1.00 
2.31 

http:1,060.95
http:2,272.61
http:2,121.90
http:4,545.22


Section III 	 System Demand 

B. Ability and Willingness to Pay for 

Wastewater Services 


When the GOSD propose3 new 
wastewater surcharges to support a 
financially autonomous utility, it should be 
sensitive to the customers' ability and 
willingness to pay these higher charges. 
Low income customers may either be 
unable to afford the new charges or be 
unwilling to pay the expected large increase 
in charges. Even customers who can afford 
to pay the higher charges may resist the 
increases for political or cultural reasons. 

The problem is how to provide 
wastewater services at a price wvhich will 
recover the utility's costs yet be within a 
range that customers can afford and are 
willing to pay. One solution is to develop 
a highly subsidized charge for low income 
households. This is a charge based on a 
minimum level of service necessary to 
maintain health and sanitation, but 
discounted so that low income households 
can afford to pay some but not all of their 
share of system costs. A discussion of 
what Greater Cairo residents can afford to 
pay is presented in this subsection. 

Another solution is to more slowly 
increase the charges each year to avoid 
rate shock. Though customers may be 
willing to pay the wastewater bill, they may 
object to large, one year increases in the 
wastewater bill. Smoothing the rate 
increases over the five year rate study, so 
that the increase in charges each year is 
more constant, is taken into consideration 
in Section IV- Revenue Requirements. 

1. 	 Identification of Low !icome 
Customers 

The subject of income distribution is 
viewed by the GOE as highly sensitive. As 
a result, detailed statistics ofdomestic 
income in Cairo and Egypt are not readily 
available. No official GOE surveys are 
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specifically designed for measuring income 
levels, poverty, characteristics of poor 
households, or income disparity. A single 
academic study that derives low income 
information based on official GOE income 
statistics for all of Egypt is relied upon for 
this rate sudy.3 

The GOE's Central Agency for Public 
Mobilization and Statistics (CAPMAS) is 
the official source of "average annual 
income per capita" data for all of Egypt. 
The annual income figures that the 
CAPMAS reports, however, are not 
income figures, but are average annual 
expenditures that an Egyptian household 
is believed to incur each year. 

With respect to low income 
households, the CAPMAS expenditure 
statistics are considered good estimates of 
income. Typically, expenditures 'iy poor 
households are nearly equal to income 
levels due to low savings and investment 
rates of poor households. For more 
affluent households, the CAPMAS 
statistics understate actual income levels. 
The academic study mentioned above 
derived estimations of per capita 
expenditures using results of CAPMAS's 
1992 report: 1990/91 HouseholdSurvey, 
Income andExpenditureSurvey 
PreliminaryStatistics. The study found 
that approximately 19.5 percent of Cairo 
households have annual per capita incomes 
that are below the poverty level ofLE 
722.60, compared with 29.2 percent for all 
of Egypt. Assuming that this distribution 
is the same as the income distribution of 
the sewered population served by the 

GOSD, approximately 20 percent of the 
GOSD's residential customers have 
incomes below the poverty level. 

Source: EI-Laithy. Hcba and Kheir-EI-Din,
Hanna, Assessment of Poverty in Egypt Using
Household Data. Cairo University, August 1993
draf. 
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Section III 	 System Demand 

2. 	 Ability to Pay for Wastewater 

Services 


The ability of the GOSD's domestic 
customers to pay for wastewater services 
is essential to determining how much to 
subsidize the low income domestic 
customer. World Bank reports state that 
in other developing countries, poor families 
appear willing to pay up to three percent of 
total household income for both water and 
wastewater services, if provided with 
,atisfactory services.4 This guideline, and 
the report on average annual per capita 
expenditures in Egypt are used to 
determine a maximum affordable 
wastewater bill. 

Exhibit 111-4, following this page, 
shows what a maximum affordable 
wastewater bill would be in fiscal year 
1992/93. The lowest income households 
(10 percent ofhouseholds) could 
theoretically afford a bi-monthly 
wastewater bill ofLE 7.00 in fiscal year 
1992/93. This is seven times the current 
average wastewater bill ofLE 1.00 for a 
household consuming 50 cubic meters per 
two-month period. 

Because low income families generally 
live in smaller homes with inadequate or 

Source: The World Bank, Arab Republic ofEgypt. 
Water an4 WastewaterSectorStudy, page 48, April 
27, 1992. 
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substandard plumbing, they nornally use 
much less water and generate less 
wastewater than more affluent customers 
use. A common estimate of water 
consumption for low . orne households in 
developing countries is about 10-15 cubic 
meters of water per month. 5 If it is 
assumed that an average of 15 cubic meters 
ofwater is consumed each moith, or 30 
cubic meters for a two-month billing period, 
and that the maximum affordable bi-monthly 
bill is LE 7.00, then Cairo's lowest income 
households would be able to pay up to 23.3 
piastres per cubic meter for wastewater 
services. 6 The lowest-income households 
could, theoretically, afford a charge that is 
11.7 times greater than the charge per cubic 
meter now charged to domestic households 
consuming 30 cubic meters or less ofwaer 
every two months.7 

The analysis of the ability to pay and 
the average bi-monthly wastewater bill of 
domestic customers illustrates 
characteristics of the current wastewater 
charges and billing structure. Low and 
middle income households pay a higher 
percentage of total income for wastewater 
services than higher income households. 
Table 11-4, following Exhibit 111-4 shows
the ability of households to pay higher 
wastewater charges. 

Source: Black & Veatch International, Revenue 
Requirements and Cost ofService Ratesfor the 
General Organization forGreater Cairo Water 
Supply, page 10-2, March 1983. According to 
Black & Veatch, The World Health Organization 
confirms 10 cubic meters to be within its upper 
range of minimum water requirements. 

6 	 The calculation is as follows: LE 7.00 divided by 
30 cubic meters. 

7 	 The calculation is as follows: PT 23.3 divided by 
P 1 2 (the current wastewater rate). 
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Ability of Households to Pay Wastewater Bills 

Fiscal Year 1992/93 
(LE) 

Average Annual Average Annual Average Annual Average Bi-Monthly 
Distribution Per Capita Income Household Income Household Income Household Income 

of Urban Households in FY 90/91 in FY 90/91 in FY 92193 in FY 92/93
(Dec--es) (a) (b) (c) (d) 

1. First 10 percent 477.90 2,390 2,736 456 


LGw Income 2. Second 10 percent 616.50 3,083 3,530 588 


3. Third 10 percent 725.70 3,629 4,155 693 


4. Fourth 10 percent 841.10 4,206 4,815 803 


Middle Income 5. Fifth 10 percent 969.E0 4,849 5,51,2 925 


6. Sixth 10 percent 1,030.10 5,151 5,897 983 


7. Seventh 10 percent 1,241.30 6,207 7,106 1,184 

High Income 8. Eighth 10 percent 1.642.00 8,21U 9,400 1,567 

9. Ninth 10 percent 2,286.70 11,434 13,091 2,182 

(a) Source: El Laithy, Ileba and Kher-EI- Din. Hanna, Assessment of Poverty in Egypt Using Household Data, Table 1,page 2 August, 1993 draft. The per capita 
income levels are averages for all urban areas in Egypt, not just in Cairo. The same report concluded that 19.5 percent of Cairo households have annual
 

per capita income below the poverty level ofLE 7M60 (Tal- 2, page 9).
 

(b) Ibid. It is assumed that there are, on average, five people per household. 

(c) The assumed inflation rate ofGOSD salaries (seven percent) is used to escalate estimated fiscal year 1990191 household annual income to iscal year 1992/93. 
(d) Bills are sent out every two months. 

( (e) The World Bank estimates that households in develoF;ng countries are willing to pay up to three percent of their income 
for water and wastewater services. Assuming that the costs of providing water and wastewater services are equal,
 

-u households in developing countries are willing to pay up to 1.5 percent of their income for wastewater services.
 

T' 
=. 

Maximum Affordable
 
Wastewater Bill Per
 

Household in FY 92/93

(e) 

7
 

9
 

10
 

12
 

14
 

15
 

18
 

24
 

33
 

http:2,286.70
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Section III 	 3yatem Demand 

Table Ill-4 

Average Wastewater Bill as a Percent of 


Bi-Monthly Income and Maximum 

Affordable Wastewater Bill FY 92/93
 

Percent of Percent of 
Average Bi-Monthly Maximum 

Income Bill Household Ability to 
Level(,) (LE) Income(b) PavC) 

1.Low 1.00 0.17% 11.5% 

2. Middle 2.31 0.24% 15.7% 

3.High 2.31 0.12% 8.1% 

(a) 	 It is assumed that low income households consume 

less than 60 cubic meters of water per month and 
are, therefore, charged LE 1.00 at present for 
wastewater. It alsu is assumed that middle and 
high income households consume greater then 60 
cubic meters of water each billing period and 
therefore, both have, on average, a bi-monthly 
wastewater bill of LE 2.31. 

(b) 	The calculation for middle income, for examnile, is 
as follows: LE 2.31 divided by LE 974. LE 974 is 
the average bi-monthly income of deciles 4-7 in FY 
92/93. 

(c) 	 The calculation for high income, foz example, is as 

follows: LE 2.31 divided by LE 28.5. LE 28.5 is 
the average maximum ,ffordable wastewater bill 
per household of deciles 8 and 9 in FY 92/93. 

Based on these conclusions, essentially 

all Cairo households are able to pay more 
for wastewater services than they currently 
pay. Cairo's middle and high income 
families are certainly able to pay a greater 
percentage of their income. However, 
even though all households are able to pay 
higher charges, the issue of whether they 
are willing to pay higher charges must be 
assessed. 

3. 	 Willingness to Pay for WastewaterServices 

Any assessment ofa customer's 
willingness to pay for wastewater services 
should consider the Egyptian's dependence 
on government to fund basic services. As 
evidenced by the food riots in the late 
1970s, anti-government factions have 

fervently demonstrated against even small 
increases inthe price of basic goods and 
services. 

It should not be expected that Cairo
 
residents would readily accept significant

increases in their wastewater bill. Even
 
though the total wastewater bill necessary
 
to reach financial autonomy might be well 
within a household's ability to pay, the 
willingness to accept large increases is 
probably low for poor income households.
 
Some consideration should be made to
 
mitigate any large increases in proposed
 
charges for lower income households. 

One appropriate method of determining 
willingness to pay for sewerage services 

would be to survey the explicit opinions of 
Cairo's households. The scope of this rate 

study did not include such a survey. In the 
absence of an opinion survey, the following 
observations are made to determine the 
willingness of Cairo's residents to pay 
increased charges. 

C 	 The ability to pay analysis illustrates that 
in 1992/93, Cairo's poorest households 
(the first decile) could afford to pay from 
seven to 12 times more than the currentaverage wastewater bill they are "harged, 
depending on how much water they use 
and wastewater they generate. 

03 	 Cairo's middle and high income families 
should be aware that the current fees 
they are charged are extremely low in 
comparison to their income, in 
1992/93, Cairo's middle income and 
high income households could pay from 

six to 12 times more than the average
wastewater bill they currently pay.8 

8 	 The calculations are as follows: LE 14.5 and LE 
28.5 divided by LE 2.31. LE 14.5 and LE 28.5 are 
the average maximum affordable wastewater bills 
in FY 1994/95 for the middle (deciles 4-7) and 
upper (deciles 8 and 9) income levels. 
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Section III 	 System Demand 

03 Through the ISC, the GOSD is 
undertaking many initiatives to 
become a more efficient organization. 
By FY 1994/95, Cairo's populace 
should begin to perceive the GOSD 
as more efficient and more capable of 
providing good service at a 
reasonable cost. This perception 
would occur as the GOSD actually 
delivers good service and through 
public relations efforts on the part of 
the GOSD. Wastewater rates could 
be more progressiv, and designed to 
account for ability to pay. Effective 
metering and clear billing and 
collection practices would address 
the inequities resulting from the 
current practice of estimating water 
consumption. 

0 	 Investment in Cairo's wastewater 
facilities has reduced the incidence of 
parasitic diseases, including infectious 
hepatitis, typhoid, and paratyphoid, 
thus reducing health maintenance costs. 

In comparison with prices for other 
goods, a maximum affordable wastewater 
bill of LE 7.00 for two months appears 
reasonable. For example, the LE 7.00 is the 
cost of four packages ofEgyptian made 
cigarettes or less than four, two-liter bottles 
of soft drinks. 9 Given the comparative 
costs of these widely consumed goods, it 
seems likely that many households would be 
willing to pay the small price for the health 
and sanitation benefits resulting from 
wastewater collection, treatment, and 
disposal, services. 

9 	 Assumes one pack of cigarettes costs LE 1.75 in 
FY 199J93 and the price ofa two liter bottle of 
soft drink costs LE 1.90 in FY 1992/93. 
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Section III System Demand 

C. Wastewater Service and Price 

Sensitivities 


In forecasting the demand for 
wastewater services, or in determining a 
customer's willingness to pay, it also is 
necessary to consider how an increase in 
wastewater charges may impact the 
volume ofwastewater services demanded. 
The price elasticity of demand indicates the 
extent to which the quantity purchased of a 
good or service decreases as the price of 
the good or service increases. This 
relationship is widely recognized by 
economists as true for non-essential or 
non-life sustaining goods and services, 
However, when appued to essential 
services such as water and wastewater, the 
price elasticity of demand is less clear, 

As prices increase, the quantity of 
wastewater services that customers 
demand declines until a minimum quantity 
necessary to maintain health and sanitation 
levels is reached. Successive price 
increases beyond this level have less and 
less impact on quantity demanded. At 
present, the GOE is promoting various 
social programs to communicate 
appropriate health and sanitation standards 
for Cairo's households, 

Non-price factors such as legislation 
also impact the price elasticity ofdemand. 
All nev buildings in the Greater Cairo area 
are presently required to pay wastewater 

connection fees before building permits are 
issued. New housing and industries 
effectively become captive customers who 
pay for wastewater services based on 
water flows regardless of whether they 
discharge any wastewater. As a result, it is 
unlikely that new customers would pay a 
second wastewater charge to receive 
wastewater services provided by the 
private sector. 

There are no GOE laws requiring 
existing buildings to connect to the 
wastewater system. There also are no laws 
prohibiting existing customers from 
disconnecting. The GOE's Ministry of 
Health strongly urges existing customers 
and unconnected residents and businesses 
in sewered areas to connect and remain 
connected to the sewer system. 

Informal field surveys by CH2M 
Hill/OMI indicate that private sector septic 
tank removal costs average between eight 
to ten Egyptian pounds per cubic meter. 
This is at least 52 times greater than the 
charge now charged by the GOSD. 
Realistically, existing customers would 
probably not substitute private sector 
wastewater services for GOSD services 
given the very low wastewater charges 
expected to be charged by the GOSD. 
Also the lack of space to construct septic 
tanks in Cairo's densely populated urban 
areas makes substitution impractical and 
virtually impossible. 
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Section IV. Revenue Requirements 

The first step in developing wastewater 
charges is to identify costs that must be 
recovered by appropriate service charges. 
Recovering adequate costs ensures the 
financial sufficiency of the utility. ' 

This section presents the projected 
GOSD expenditures for fiscal years 
1994/95 through 1998/99. Costs each year 
are presented by line item (salaries, 
operations and maintenance, and capital). 

The GOSD non-service charge 

revenues also arc projected for fiscal years 

1994/95 through 1998/99. These non-

service charge revenues, whic' .n.clude 
connection fees and administrative fees, 

then are subtracted from projected cosi ioo 
detemin netrevnue hatcostsequremetsdetermine net revenue requirements that 

must be recovered through wastewater 
charges. 

This secton presents the results of these 
calculations and is organized as follows: 

0 UtilityExpenditures 
l Non-Service ChargeRevenues 

0 	 Summary ofProjectedRevenue 
Requirements. 

The summaries of projected revenue 
requirements presented in this section are 
the result of estimating costs for each of 
the six wastewater treatment plants and 
seventeen major pump stations operated 
by the GOSD. Appendices in Volume IIof this report present detailed cost 
projections for each of these facilies. 

p e n s C co t esassum es . 

Appendix C contains assumed staffing 

levels and salary costs for each facility. 

Appendix D presents assumed O&M 
(e.g., electricity and consumnables)

for each facility, including the prices paid 
for commodities. Appendix E presents 
a summary of each facility's salaries, 

O&M costs, and capital outlay 
requirements. 
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Section IV 	 Revenue Requirements 

A. 	Utility Expenditures (61 percent) is attributable to East Bank 
wastewater treatment plants. Costs on theThe estimation of GOSD operatingEatBnicrseor40pcntn 

costs includes the following components: 

0 	 Direct FacilityCosts -- These are 

direct salary and O&M costs to 

operate each of the six wastewater 

treatment plants and 17 pump 

stations 


O 	 Subsidiary Pump Station and 

Sewer MaintenanceCosts -- These 

are direct salary and O&M costs 

for maintaining subsidiary pump 

stations and collection systems
 
within each region


" 	 Indirect Administrative Salary 

Costs -- Legal, personnel, finance, 
and payroll administration of the 

GOSD are included in these 
personnel costs 

"-	 CapitalCosts -- These costs 
Oiale Cosnts eeap costs, 
financing costs for new 

construction and equipment, debt 
service payments on existing loans, 
operating reserves, and debt service 
reserves. 

1. 	 Direct Facility Costs 

Salaries ard O&M costs for each 
facility are based on assumptions discussed 
in Section Il-Methodology Usedto 
Determine WastewaterRates. Exhibit IV-
1, on the next page, is a summary of 
projected direct costs for each wastewoter 
treatment plant and major pump station in 
the West Bank, East acnk, and South 
Region. Detailed estimates of direct costs 
for each facility, showing staffing levels, 
salaries, electricity consumption, and other 
costs, are provided in Appendices C, D, 
and E. 

Direct facility costs increase an average 
of 22 percent per year during the five year 
rate study. The majority of the increase 
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East Bank increase over 40 percent in 
fiscal year 1995/96 when the Berka 

wastewater treatment plant begins 
secondary treatment, and almost 84 
percent in fiscal year 1996/97 when the 
new Gabal el Asfar wastewater treatment 
plant begins operation. Also, in fiscal year 

1996/97, the Khalag pump station begins 
pumping wastewater to the new Gabal el 
Asfar wastewater treatment plant, resulting 
in additional East Bank expenditures. 

2. 	 Subsidiary Pump Station and 
Sewer Maintenance Costs (Direct 

Regional Salary and Operating 
Costs) 

In addition io direct facility costs, there 
are costs of operating subsidiary pump 
stations and costs of sewer maintenance 
staff that clean and maintain the collection 
system within a region. These subsidiary 

pump station and sewer maintenance costs 
account for a large portion of a region's 
salary costs (approximately 66 percent in 
fiscal year 1994/95) and a small portion of 
a region's operations and maintenance 
costs (less than one percent in fiscal year 
1994/95). The costs of regional subsidiary 

pump stations and sewer maintenance are 
added to direct facility costs to estimate 
total direct costs of each region. 

South Region direct facility and direct 
regional costs are added to East Bank 
costs in order to determine total East Bank 
costs South Region costs are added to 
East Bank costs because the number of 
customer water connections and water 
flows for the South Region are included 
with East Bank customer statistics, and are 
unable to be separated from total East 
Bank customer statistics. Thus, in order to 

develop regional wastewater charges, 
South Region costs are added to East Bank 
costs. 
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Annual Direct Costs by Faci'ity 

LE O00s) 

Fiscal Year 

Facility 1994/95 1995/96 1996/97 1997/90 1998/99 

West Bark 
Wastewater Treatnenf Plants 

Abu Ravmsh 
Zeneln 

14,067 
15,360 

15,473 
16,996 

16,975 
18,680 

18,583 
20,418 

20,408 
22,495 

MajorPump Stafions 
Abu Ravaih 
Bculac 

3,024 
2,553 

3,644 
2,947 

4,367 
3.372 

5,196 
3,842 

6,262 
4,419 

Cheops 
El Ahram 
Errbaba 
Giza 

667 
1,250 
1,139 
1,843 

747 
1,436 
1,280 
2,023 

842 
1,637 
1,429 
2,212 

947 
1,862 
1,581 
2,408 

1,067 
2,108 
1,777 
2,637 

GOSD No. 4 
GOSD No 6 
Junction 
Pyarnlds 
South Muhelt 
Zeneln 

798 
838 

3,181 
1,406 
2,488 
2,108 

911 
935 

3,792 
1,644 
2,898 
2,389 

1,042 
1,042 
4,496 
1,927 
3,355 
2.703 

1,193 
1,167 
5,295 
2,247 
3,865 
3,040 

1,379 
1,317 
6,314 
2,660 
4.498 
3,442 

Total West Bark Facilities 50.722 57,115 64,079 71,644 80,783 

East Bank 
Wastewater Treatment Plants 

Berka 
Gabal el Astar 
Shoubra el Khelrm 

14.930 
8,890 
9,977 

32.394 
9,823 

11,008 

35,602 
58,577 
12,081 

38,920 
64.089 
13,197 

42,870 
70,659 
14,513 

Major Pump Stafions 
Amerla 
Eln Shams 

8,788 
2,633 

9,731 
2,891 

10.691 
3,158 

11.665 
3,434 

12.852 
3.759 

Khalag 
Koussous 

0 
8,204 

0 
9,110 

7,725 
10,026 

8,436 
10,951 

9.308 
12,089 

1 
Total East Bark Facilities 

South Region
Wastewater TrealnntPlants 

53,422 74,957 137.860 150.692 166,050 

Helvun 14.,133 16,155 18,358 20,753 23,667 
a MajorPump Statons 
< Helvan 5,957 6,584 7,225 7,881 8.671 

Total South Region Facilities 20,0901 22,739 25.583 28,634 32,338 

Total DOrct Facility Costs 124,234 154,811 227,522 250,970 279,171 



Section IV 	 Revenue Requirements 

3. 	 Indirect Administrative Salary 

Costs 


Indirect administrative salary costs 
consist of all personnel costs of the GOSD 
not directly related to providing 
wastewater service in a region. Indirect 
administrative salaries account for 
approximately 29 percent of total salary 
costs in fiscal year 1994/95. Projected 
administrative salaries are allocated to the 
West Bank and the East Bank based on the 
proportion of total direct costs incurred in 
each region. 

4. 	 Capital Costs 

The GOSD five year capital 
improvement plan is presented in Section 
VIII of this report. Capital costs consist of 
maintenance capital projects, new capital 
projects, existing capital projects, 
operating reserves, and debt service 
reserves, 

MaintenanceCapitalProjects 

The GOSD should ensure that the plant 
and equipment reach their useful service 
life and that customers pay their fair share 
of maintaining the wastewater system. To 
do this, maintenance capital project costs 
would be recovered through wastewater 
charges along with salaries and operations 
costs. Maintenance capital project costs 
are assumed to equal two percent of the 
replacement value of new facilities, 

The replacement value of only new 
facilities is used because no estimates are 
available on the value of the system that 
existed prior to 1984. Thus, the estimated 
capital outlays incurred under Cairo 
Sewerage I and II contracts are used to 
develop annual maintenance capital project 
costs. 

The replacement value of new facilities 
(e.g., those projects brought on-line as a 
result of Cairo Sewerage I and II funding 
projects) is estimated to be approximately 
LE 4.8 billion in 1992/93. This amount is 
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projected to increase during the five year 
rate study because of additional capital 
expenditures to be incuared each fiscal year 
for new facilities. 

New CapitalProjects 

New capital project outlays are 
projected to be incurred during the five 
years of the rate study. These new capital 
projects are assumed funded through 
government loans, foreign government 
grants, and GOE subsidies. 

Approximately 20 percent of new 
capital project outlays are funded through 
government loans. The remaining new 

capital project outlays are funded through 
foreign government grants and GOE 
grants. New capital project expenditures 
represent the funding costs of 20 percent 
of the new capital project outlays. 

It is assumed that the interest ratcs on 
loans to finance these new capital projec,s 
would be four percent, and the term of th-! 
loans would be 20 years. New capital 

project costs are the principal and interest 
payments required to fund 20 percent of 
new capital project outlays during the five 
year rate study. This represents a proper 
recognition of costs for long-term capital 
facilities. 

Because funding for new capital 
projects is primarily furnished through 
grants by the GOE and foreign donors, and 
debt service payments from government 

loans are paid by the GOE, no new capital 
project costs are recovered by wastewater 
charges during the five years of this rate 
study. Eventually, all new capital project 
costs are to be recovered through 
wastewater charges by fiscal year 2004/05. 
Eisting Capital Projects 

Information provided by the GOSD 
indicated that principal and interest 
payments on outstanding GOSD loans are 
approximately LE 1.2 million per year 
(applying June 1993 currency exchange 
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Section IV Revenue Requirements 

capital project costs. Normally, theseemlysatheBrawtwte 

charges). These loans are below market 
rate loans from foreign governments that 
have an average interest rate of 
approximately four percent. 

Because these loans are funded by the 
GOE, no existing capital project costs are 
recovered through wastewater charges 
during the five year rate period. As with 
new capital project costs, existing capital 
project costs are to be recovered through 
wastewater charges by fiscal year 2004/05. 

Operating Reserves 

The GOSD should maintain adequate 
operating reserves. Operating reserves 
guarantee that the GOSD maintains 
enough cash to ensure short term needs are 
met. Operating reserves are maintained at 
two months of operating costs. 

Debt Service Reserves 

Debt service reseres represent one 
year of principal and interest payments on 
new capital project costs and existing 

added to direct costs of both West and 
East Banks to estimate system-wide full 
utility costs. 

Exhibit IV-2, on the next page, 

presents the projected full utility costs by 
line item for fiscal years 1994/95 through 
1998/99. These costs represent projected 
total expenditures for the GOSD, 
regardless of how the costs are funded. 

6. Discussion of Results 

Salary Costs 

Salary costs are projected to increase 
an average of eight percent per year during 
the five year projection period. Assuming 
GOSD employees receive a seven percent 
annual cost of living increase, the 
remaining one percent increase in salary 

costs is a result of higher staffing levels. 

Staffing levels are projected to increase 
in fiscal year 1995/96 as the Berka 
wastewater treatment plant begins 
secondary treatment. The number of 

reserves would be necessary for the GOSD 
reser ve ough nespay t GSDbe orto: (1) have enough funds to pay debtas 
service if revenues are not as high as 

projected or expenditures exceed 

projections, and (2) establish the GOSD as 
credit-worthy so that in the future, the 
GOSD can obtain funding from different 
capital markets at the lowest possible 
interest charges. 

However, because existing GOSD debt 
service is funded by the GOE, no debt 
service reserves are required during the 

five year rate study. Debt service reserves
trouh watewterVolumeare o b reoverdare to be recovered through wastewater 

service charges by fiscal year 2004/05. 

5. Projected Full Costs 

The sum of direct facility costs and 
regional subsidiary pump station and sewer 
maintenance costs represents the full cost 
for each region. Then, indirect 
administrative salaries and capital costs are 

-!IERNST& YOUNG 

employees at the Berka wastewater 
treatment plant is projectedp to increase 50 
percent as a result of adding secondarytetet 

Staffing levels increase in fiscal year 
1996/97 because of additional staffing 
required to operate the new Gabal el Asfar 
wastewater treatment plant and Khalag 
pump station. An additional 345 positions, 
added to the 311 currently employed at the 
old Gabal el Asfar wastewater treatment 
plant, are projected to be required to staff 
these two facilities. Appendix C, in 
Volue fatis rppents assme 

11 of this report, presents assumed
annual staffing levels of each facility. 

OperationsandMaintenanceCosts 
Operations and maintenance costs are 

projected to increase an average of 24 
percent annually during the five year rate 
study. Increases in costs are primarily due 
to projected changes in quantities of 
consumables used at each facility as a 
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System-Wide Full Utility Costs by Line Item 

Cost Category 

Salaries 
Direct Project Salary Costs 
Direct Regional Salary Costs 
Indirect Administrative Salary Costs 

Total Salary Costs 

Operations and Maintenance 
Direct Project Operating Costs 

Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Project Operating Expenses 

Direct Regional Operating Expenses 

Total Operations and Maintenance Costs 

Capital Costs 
Maintenance Capital Projects 
New Capital Projects 
Existing Capital Projects 
Reserve Fund Contributions:
 
Operating 

Debt Service 


Total Capital Costs 

Total Expenditures 

(LE 00s) 

1994/95 

13,762 
26,264 
15,967 

55,993 

76,045 
13,817 
19,179 

1,433 
802 

111,276 

114,325 
6,851 
1,230 

2,669 
8,081 

133,156 

300,425 

1995/96 

15,669 
28,102 
17,084 

60,855 

95,289 
21,182 
21,097 

1,576 
883 

140,027 

123,355 
13,702 

1,230 

5,416 
6,851 

150,554 

351,436 

Fiscal Year 

Projected 

1996/97 

18,646 
30,069 
18,280 

66,995 

142,158 
34,879 
30,073 

1,766 
971 

209,847 

132,?86 
20,553 

1,230 

12,461 
6,851 

173,481 

450,323 

1997/98 

19,952 
32,174 
19,560 

71,686 

157,629 
38,369 
33,079 

1,942 
1,068 

232,087 

141,416 
27,404 

1,230 

4,276 
6,851 

181,177 

484,950 

1998/99 

21,348 
34,426 
20,929 

76,703 

177,083 
42,218 
36,387 
2,137 
1,175 

259,000 

150,446 
34,255 

1,230 

5,092 
6,851 

197,874 

533,577 
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result of increased demand placed on the 
wastewater system, and estimated 
operations and maintenance costs for new 
facilities. Appendix D, in Volume II of 
this report, presents assumed quantities of 
consumables of each facility, 

The largest increase in O&M costs 
occurs during the first three years of the 
rate study. Costs are projected to increase 
26 percent in fiscal year 1995/96 as the 
Berka wastewater treatment plant begins 
secondary treatment. Almost LE six 
million (21 percent) of the increase is a 
result of chlorine costs for secondary 
treatment at the Berka wastewater 
treatment plant. Another LE 10 million 
(35 percent) of the increase is a result of 
electricity required at the Berka 
wastewater treatment plant. 

Operations and maintenance costs are 
projected to increase 50 percent in fiscal 
year 1996/97 as the new Gabal el Asfar 
wastewater treatment plant and Khalag 
pump station begin operations. Of the LE 
69.8 million increase in O&M costs in 
fiscal year 1996/97, approximately LE 47.3 
million (68 percent) can be attributed to 
the new Gabal el Asfar wastewater 
treatment plant. The majority of the 
increase in expenditures at the Gabal el 
Asfar facility is for electricity (LE 29 
million) and chlorine (LE 11 million). 

The Khalag pump station begins 
operation in fiscal year 1996/97, with 
O&M costs (excluding salaries) of LE 7.2 
million. Nearly all (90 percent) of Khalag 
pump station's O&M costs are for 
electricity. 

Electricity accounts for approximately 
45 percent of all salary and operating costs 
in fiscal year 1994/95. It is not surprising 
that electricity is the largest operating cost, 
given the large size and number of major 
pump stations and wastewater treatment 
plants in operation. 

Fuels, lubricants, and chemicals are 
projected to increase at a greater rate than 

electricity (an average of32 percent per 
year versus 24 percent). This increase 
reflects additional secondary treatment 
performed at more wastewater treatment 
plants, resulting in a greater proportion of 
expenditures on chlorine. 

Capital Costs 

Maintenance capital project costs are 
estimated at LE 114 million of the LE 133 
million in capital costs in fiscal year 
1994/95. Maintenance capital project 
costs increase approximately seven percent 
during each year of the five year rate study 
due to assumed commissioning of new 
facilities. 

7. 	 Adjusted Costs 
Though this report examines 

alternative target dates for GOSD 
financial autonomy in Section VIII-Five 
Year Financial Plan, the baseline 
assumption assumes financial autonomy is 
to be attained beginning in fiscal year 
1998/99. Because of this, not all costs 
will be recovered through wastewater 
service charges prior to that year. 
Instead, costs will be phased in during the 
five year projection period as GOE 
funding to the GOSD is reduced. The 
percentages ofeach cost item (salaries, 
O&M costs, maintenance capital project 

costs, operating reserves, and other 
capital costs) recovered annually through 
wastewater user charges during the five 
year rate study were previously presented 
in Table 11-2 in Section II-Methodology 
Used to Determine Wastewater Rates. 

Operations and maintenance costs 
(excluding salaries) are recovered 
through wastewater charges initially, 
followed by salaries, and then operating 
reserves by fiscal year 1997/98. Four 
percent ofmaintenance capital project 
costs also are recovered in fiscal year 
1997/98 and all maintenance capital 
project costs are recovered in fiscal year 

M.1 ERNST& YOUNG 	 Page IV-7 

10o, 



Section IV Revenue Requirements 

1998/99. Other capital costs (new 
capital project costs, existing capital 
project costs, and debt service reserves) 
are assumed not to be recovered through 
wastewater revenues during the five year 
rate study. 

Exhibit IV-3, on the next page, 

presents the projected GOSD expenditures 
assumed to be recovered through 
wastewater revenues; all remaining costs 
are assumed funded by the GOE or foreign 
donors. Expenditures funded through 
wastewater charges are projected to 
increase an average of 57 percent a year 
during the five year rate study, from LE 80 
million in fiscal year 1994/95 to over LE 
491 million in fiscal year 1998/99. 

The proportion of GOSD 
expenditures recovered through 
wastewater charges each fiscal year is 
based on assumptions that wastewater 
charges: (1)do not increase more than 

what customers can realistically be 
expected to bear in any one year, and (2) 
increase at approximately the same rate 
each year. As a result, the first year in 
which all salary costs, O&M costs, 
maintenance capital costs, and operating
reserves are recovered through 

wastewater charges isfiscal year 1998/99. 

Figure IV-1, below, graphically 
displays when GOSD expenditures will be 
recovered through wastewater service 
charges. In fiscal year 1994/95, the GOE 
and foreign donors fund approximately 
77 percent of expenditures. By fiscal year 
1998/99, all salaries, operations costs, 
maintenance capital project costs, and 
operating reserves are assumed recovered 

through wastewater service charges. The 
GOE and foreign donors fund projected 
capital project costs. By fiscal year 
1998/99, the GOE and foreign donors fund 
eight percent of utility costs. 

Figure IV-1 
Transition of GOSD to an Autonomous Utility 

by Fiscal Year 1998/99 

6D0,00D 
500.000 FWC"l F C 

200,00M 

100,000 R a 

0 

1994195 1995/66 1996/97 1997/98 1998/9 
Fiscal Year 

N Salaries E Operations U Mairtenance Capital 10 Capltal Projects 
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System-Wide Adjusted Costs by Line Item (a) 

Cost Category 

Salaries
 
Direct Project Salary Costs 

Direct Regional Salary Costs 

Indirect Administrative Salary Costs 

Total Salary Costs 

Operations and Maintenance
 
Direct Project Operating Costs
 

Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Project Operating Expenses 

Direct Regional Operating Expenses 
Total Operations and Maintenance Costs 

Capital Costs
 
Maintenance Capital Projects 

New Capital Projects 

Existing Capital Projects 

Reserve Fund Contributions:
 
Operating 

Debt Service 


Total Capital Costs 


Total Adjusted Expenditures 

(a) Adjusted based on autonomy assumptions. 

a. 

(LE 00s) 

1994/95 1995/96 

0 0 
0 0 
0 0 
0 0 

51,711 83,187 
11,054 19,064 
15,343 18,988 

1,147 1,419 
642 795 

79,897 123,453 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

79,897 123,453 

Fiscal Year 

1996/97 

0 
0 
0 
0 

130,786 
32,088 
27,667 

1,625 
894 

193,060 

0 
0 
0 

0 
_ 

0 

193,060 

1997/98 

19,952 
32,174 
19,560 
71,686 

157,629 
38,369 
33,079 

1,942 
1,068 

232,087 

5,657 
0 
0 

4,276 
0 

9,933 

313,706 

1998/99 

21,348 
34,426 
20,929 
76,703 

177,083 
42,218 
36,387 
2,131 
1,175 

259,000 

150,446 
0 
0 

5,092 
0 

155,538 

491,241 X 



Section IV 	 Revenue Requirements 

B. 	 Non-Service Charge Revenues 

In order to determine revenue 
requirements, any non-service charge 
revenue received by the GOSD should be 
subtracted from estimated costs. Non-
service charge revenues for the GOSD 
include: 

O 	Connection Fees 

O3 Administrative Fees 

O 	 Other Revenues (includes sludge 
sales, crop sales, rental and repair 
of equipment, and sale of bid 
documents) 

C3 	 Industrial High Strength Surcharge 

0l 	 Miscellaneous Revenues 

0 	 Capital Revenues. 

:eco,.!r the unfunded portion of GOSD 
operations and maintenance costs in fiscal 
year 1994/95 By fiscal year 1998/99, 
these four activities account for less than 
one-tenth of one percent of the unfunded 
portion of GOSD expenditures. 

Projected revenues from the industrial 
high strength surcharge are presented in 
Section VI - Recommended Other Service 
Charges. The industrial high strength 

surcharge isprojected to first be assessed 
in fiscal year 1997/98 when revenues are 
estimated to be approximately LE 5.2 
million. 

Miscellaneous revenues are generated 
from fines for illegal connections, revenues 
from rental of flats, and various other 

activities that are not separately tracked by 
the GOSD. These revenues account for 29Exhibit IV-4, on the next page,pecnoftaln-sriehrg 

presntsproecte chrgerevenues 	 However,no-se'vic 	 ir.fiscal year 1994/95 
revenues for fiscal years 1994/95 through these revenues are only four percent of 

Revenues are classified as either 

presents projected non-service charge percent of total non-service charge 

1998/99. revenues required to recover unfunded
operating revenues or capital revenues: (1) GOSD operations and maintenance costs in
operating revenues are generated fromficlya19/5.Bfsa 	 er 

secondary services provided by the GOSD, 
and (2) capital revenues are generated from 

Connection fees account for 
approximately 60 percent of total non-
service charge revenue. Much of this 
revenue isfrom new customers who are 
expected to be connectec, to the sewer 
system. 

Administrative fees are a 10 percent 
charge on all other fees. Administrative 
fees increase during the five year rate study 
simply because other GOSD fees increase. 

Revenues from sludge sales, crop sales, 
rental and repair of equipment, an 1ale of 
bid documents account for a very minor 
portion of the GOSD non-service charge 
revenues. These four revenue sources 
account for approximately two percent of 
total non-service charge revenues in fiscal 
year 1994/95, and are less than four-tenths 
of one percent of the revenues required to 

fiscal year 1994/95. By fiscal year 
1998/99, these miscellaneous revenues are 
less than one percent of the revenues
required to meet GOSD unfunded 

expenditures. 
Capital revenues include penalties for 

delays and are assessed to contractors who 
do not complete construction projects on 
time. These revenues are a very minor 
portion (less than one percent) of total 

revenues. 
Non-service charge revenues shown in 

Exhibit IV-4 are used to offset costs in 
order to determine revenue requirements. 

Operating revenues are subtracted from 
O&M costs, and capital revenues are 
subtracted from capital expenditures. 

Non-service charge revenues represent 
only a small portion of total revenues 
required to recover GOSD unfunded 
expedtures a ndexpenditures and, as a result, haveedlittle 
impact on the wastewater charges. Several 

new, alternative revenue sources are 
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System-Wide Non-Service Charge Revenues 

Revenues 

Operating Reverues 
Connection Fees 
Administrative Fees 
Other Revenues 
Sludge Sales 
Crop Sales 
Rental and Repair of Equipment 
Sale of Bid Documents 

Industrial High Strength Surcharge 
Miscellaneous Revenues 

Total Base Quantity Revenues 
Capital Revenues 

System Development Charges 
Penalties for Delays 
Sale of Assets 

Other Revenues 

Total Capital Revenues 


Total All Revenues 

(LE 00s) 

1994/95 

7,141 
1,104 

124 
36 

15 
97 

0 
3,500 

12,017 

0 
123 

0 
0 

123 

12,140 

1995/96 

7,370 
1,129 

127 
38 
16 

112 
0 

3 500 

12,292 

0 
129 

0 
0 

129 

12,421 

Fiscal Year 

1996/97 

7,606 
1,156 

130 
40 
17 

129 
0 

3,500 

12,578 

0 
135 

0 
0 

135 

12,713 

1997/98 

7,849 
1,705 

133 
42 
18 

148 
5,213 
3,500 

18,608 

0 
142 

0 
0 

142 

18,750 

1998/99 

8,100 
1,733 

136 
44
 
19 

170 
5,213 
3,500 

18,915 

0 
149 

0 
0 

149 

19,064 



Section IV Revenue Requirements 

presented in Section VII-RelatedFindings revenues iMtypical, autonomous 
andRecommendations. However, wastewater utilities, even these new 
projections of these revenues are not revenue sources would not have a 
prepared because little or no data exist on significant impact on wastewater charges 
wvhih to base the projections. Based on once the GOE and foreign donor funding 
the magntitude ofnon-service charge is eliminated. 
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Section IV Revenue Requirements 

I annual compound rate of growth inautonomy date of fiscal year 1998/99anulcmodrtefgowhi

C. Summary of Projected Revenue 

Requirements 


Total GOSD revenue requirements are 
comprised of salaries, O&M costs, and 
capital costs, less non-service charge 
revcnue offsets (operating revenues and 
capital revenues). Exhibit IV-5, on the next 
page, presents the projected GOSD revenue 
requirements for fiscal years 1994/95 
through 1998/99 under the assumed 

Revenue requirements are developed 
assuming GOE and foreign donor subsidies 
would be gradually reduced and GOSD 
costs increasingly recovered through 
wastewater charges. By fiscal year
1998/99, all salaries, O&M costs,199899,allsalriesC& cotsincluded 
maintenance capital project costs, and 
operating reserves are assumed recoveredfrom wvastewater system users Total 
revenue requirements in fiscal year 1998/99 
re restiatedts47fillon ( 1428/99are estimated at LE 472 million ($US 142 
million). 

Revenue requiremenis are projected 
to increase substantially each year as 
operations and maintenance costs are 
phased into the rate base. Also, the 
growth in demand and the commissioning 
of new facilities result in increased 
operations and maintenance costs for 
electricity, fuel, lubricants, and chemicals 
to collect, treat, and dispose of 
wastewater As a result, the average 

revenue requirements assumed recovered 
through wastewater charges is 62 percent 
for the five year rate study 

negative in the first three years of the 
rate study because capital costs artnot 

in the rate base during these 
ied in t rate ba ringtks 
years. As a result, capital revenues(which are shown as offsets to capital 
costs) actually subsidize salary and O&M 
revenue requirements in this initial threeya eid 
year period. 
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Z, System-Wide Revenue Requirements 
(LE 00s) 

Item 

Expenditures 
Sa!aries 
Operations and Maintenance 
Capital 

Total Adjusted Costs 

Revenue Offsets 
Operating Revenues 
Capital Revenues 

Total Revenue Offsets 

Revenue Requirements 
Salaries 

Operations and Maintenance 
Capital 

Total Revenue Requirements 

1994/95 

0 
79,897 

0 

79,897 

12,017 
123 

12,140 

0 

67,880 
(123 

67,757 

1995/96 

0 
123,453 

0 

123,453 

12,292 
129 

12,421 

0 

111,161 
(129] 

111,032 

Fiscal Year 

1996/97 

0 
193,060 

0 

193,060 

12,578 
135 

12,713 

0 

180,482 
(135) 

180,347 

1997/98 

71,686 
232,087 

9,933 

313,706 

18,608 
142 

18,750 

71,686 

213,479 
9,791 

294,956 

1998/99 

76,703
 
259,000
 
155,538
 

491,241 

18,915 
149 

19,064 

76,703
 

240,085
 
155,389
 

472,177
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Section V. Recommended Wastewater Rates 

Revenue requirements for each fiscal 
year are allocated to one of five functional 
cost components (collection, treatment, 
disposal, utility billing, or general 
administration) based on system 
characteristics. Functional costs (revenue 
requirements) then are reallocated to 
individual customer classes based on factors 
that differentiate the cost of providing 
service to the different types of customers. 

Costs allocated to each customer class 
are divided by the projected water usage 
for that class to determine the wastewater 
charge per cubic meter of water flow. 
Computed wastewater charges then are 
adjusted based on policy decisions as to 
the level of cross-subsidization among 
customer classes, equity considerations as 
to the ability of each customer class to pay 
the proposed wastewater charges, the 
desire to smooth rate increases from year-
to-year, and rounding of surcharges to the 
nearest five percent. The result is a 
wastewater charge per cubic meter for 
each customer class. These adjusted 

wastewater charges are designed to 
recover total GOSD revenue requirements. 

The recommended wastewater charges 
also are determined as a percentage 
surcharge on the water bill. To determine 
the surcharge, the wastewater charge per 
cubic meter for each customer class is 
divided by tile water charge per cubic 
meter. Appendix F in Volume I of this 
report, presents the recommended 
wastewater charges as a percentage 
surcharge on the water bill. 

This section presents the calculation 
of wastewater charge.; as well as the 
estimated impact of the recommended 
wastewater charges on each customer 
class, and is organized as follows: 
1 	 - ioi ofRevennL 

Requirements to Functional 
Cost Categories 

C] 	 Allocation (?fFunctional 
Costs to Customer Classes 

C 	 Rccommendedi'.vtem-Wide 

IfastewaterCharges 

13 	 Customer Impacts 

1 hitependent Regional Charges. 
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Section V 	 Recommended Wastewater Rates 

A. Allocation of Revenue 0 General,,ldministration --
Requirements to Functional Administrative costs of tie GOSD.
 

Cost Categories The percentages assumed for
 

In order to appropriately assign costs allocating costs to functional categories 
(revenue requirements) to customer are presented in Table V-1. below. These 
classes, costs are first allocated to one of percentages are developed based on 
five functional categories: characteristics of each facility, and are 

' -- Costs associated with the used to allocate salary, O&M. and capitalCollection 

process of collecting, wastewater and 	 revenue requirements presented in Section 

l-RL'enuL Requirements.transporting it to a wastewater 


treatment plant
 1. Wastewater Treatment lIants 
-- Costs associated with" Treatment 

removing pollutants from the effluent The costs of wastewater treatment 

plants are allocated to collection,SI)isj)osal -- Costs associated with 
treatment, or disposal based on :wodisposing of sludge and treated or 	 factors: (I) the level of treatment 
provided at the plant. and (2) whether the 

Stilitv Billing -- Costs for billing and costs of operating a pump station are 
collection activities required to obtain included in the costs of the treatment 
revenues from customers plant. As a result of differences in these 

Table V-I 
Assumed Percentages for Allocating Revenue
 
Requirements to Functional Cost Categories
 

Functional Cost Categories 

Collection Treatment Disposal Utility GeneralBilling Administration 

It asteviaterTreatment Plants 

West Bank
 
Abu Rawash (% 80% 20% 0% 0%
 
Zenein 	 0% 90% 10% 0% 0% 

East Bank
 
Berka 5% 90% 5% 0% 0%
 
Gabal el Asfar 0% 90% 10% 0% 0% 
Shoubra el Kheima 0% 80% 20% 0% 0% 

South 
Hewan 	 0% 90% 10% 0% 0% 

Atalor I'ump Stations 100% 0% 0% 0% 0% 

Subsdari Pump Siatons 
00% 0% 0% 00/% 0% 

Indirect ..tdnnrnstratinn 0% 0%,' 0% 0% 100% 
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Section V 	 Recommended 

two factors among the six wastewater 
treatment plants. the costs of each 
wastewater treatment plant are individually 
allocated to the applicable functional cost 
categories. The allocation of each 
treatment plant's costs is discussed below, 

Abit Rawash Wastewater Treatment 
Plant 

The Abu Rawash wastewater 

treatment plant provides primary 

treatment, and the costs of the plant do 
not include the A'bu Rawash pump 
station's costs. Thus, 80 percent of the 
plantfs costs are allocated to treatment 
and 20 percent are allocated to disposal. 

Zenein Wastewater Treatment Plant 

The Zenein wastewater treatment plant 

provides both primary and secondarye 
treatment. and the costs of the plant do not 
include the costs of the Zenein pump 
station. As a result of the higher level of 
treatment, 90 percent of the Zenein 
wastewrater treatment plant's costs are 
allocated to treatment, and the remaining 
10 percent of costs are allocated to 
disposal. 

Berka Wastewater Treatment Plant 

The Berka wastewater treatment plant 
currentlk provides primary treatment, and 
is to proide secondary treattent 
becinninu in fiscal vear I995/t)i Also. 
tie costs o f the p lan t include o peratio n o f 'a 

the Berka pump station. As a result, five 
percent of the treatment plant's costs are 
allocated to collection (because of the 
pump station), 90 percent are allocated to 

treatment, and five percent are allocated 
to disposal. 

Gabalel.-Ifar Wastewater Treltment 
Plant 

The (Jabal el Asfar wastewater 
treatment plant CUTrrently does not provide 
treatment. However. beginning in fiscal 

ElJ ERNST & YOUNG 

Wastewater Rates 

year 1996/97, the new (iabal el Asfar 
wastewater treatment plant is to provide 
both primary and secondar' treatment. 
Also, the costs of the new plant do not 
include the costs of a pump station. As a 
result, 90 percent of the plant's costs are 
allocated to treatment, and 1(0 percent are 
allocated to disposal. 

Shoubra el Kheima Wastewater 

Treatment Plant 

The Shoubra el Kheima wastewater 
treatment plant is to provide primary 
treatment in fiscal year 1994/95. and 
secondary treatment in 1995/96. The costs 
of the plant do not include operating a pump 
station. Thus, 80 percent of the plant's costs 
are allocated to treatment, and the remaining 

20 percent are allocated to disposal. 

The Helwan wastewater treatment plant 
provides both primary and secondary 
treatment. Also, the costs of the plant do 
not include the costs of the Helwan pump 
station. As a result, 90 percent of the 
plant's costs are allocated to treatment, and 
10 percent of costs are allocated to disposal. 

2. 	 Major Pump Stations 

The costs of major pump stations 
relate to pumping wastewater through the 
reat to pumping wastewatry throughtne
collection system to wastewatcr treatment 

plants. Thus, all major pump station costs e l 	oc t d o c l e tiare allocated to collection.n 

3. 	 Subsidia ' Pum p Stations and
 
Sewer Maintenance
 

Subsidiary pump stations and sewer 
maintenance costs relate to: (I) pumping 
wastewater through collection lines to 
nlajor pump stations, and (2) maintaining 
the sewer collection system. As with the 

costs of major pump statiotis, all subsidiary 
pump station and sewer maintenance costs 
are allocated to collection. 
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Section V Recommended 

4. Indirect Administration 

All GOSD indirect administration costs 

ae stse t g sneraladiniestratiothe 
These costs are the salaries of GOSD 

not directly providing wastewaterpersonnel
services. " 


5. Discussion of Results 

Exhibit V-I, on the next page. 

presents the GOSD revenue requirements 

allocated to functional cost categories. 
Treatment costs comprise the majority of 
costs during the five year rate study. 

Ircatment costs are a smaller 

percentage of O&M costs in fiscal years 

1994/95 and 1995/96 than later fiscal 

years because the majority of wastewater 

treatment plants currently are not 
providing secondary treatment. 
Collection costs are a higher proportion of 

O&M costs in fiscal years 1994/95 and 

Wastewater Rates 

1995/96 than later fiscal years due to the 

large pump stations required to transport 
wastewater to the treatment facilities over 

vast sewer networks in the Cairo area. 

The relationship between collection and 
treatment O&MNl costs in fiscal years 
1994/95 and 1995/96 is typical of 
wastewater systems in developing 
countries, where the initial focus of the 

system is on collection of wastewater and 

not on treatment. 

As the GOSD increases treatment 
capabilities, the proportion of O&M costs 
allocated to treatment increases. This is 

exemplified in fiscal years 1996/97 

through 1998/99, as the new Gabel el 

Asfar wastewater treatment plant begins 

operation. Treatment O&M costs 

increase from 54 percent of total O&M 
costs in 1994/95. to 62 percent of total 

O&M costs in 1998/99, an increase of 15 
percent. 
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Aliocation of Revenue Requirementsto Functional Cost Categories 

(LE 00s) 

Functional Cost Category 

Utility General Tctal 
Collection Treatment Disposal Billing Administration 

Fiscal Year 1994/95 
Salaries 0 0 0 0 0 0 
Operations and Maintenance 25,794 36,656 5,430 0 0 67,880 
Capital (47: (66 (10 0 0 __(123 

Total 25,747 36,590 5,420 0 0 67.757 

Fiscal Year 1995/96 
Salaries 0 0 0 0 0 0 
Operations and Maintenance 38,906 64,474 7,781 0 0 111,161 
Capital (45 (75 .... .9J 0 0 - 129 

Total 38,861 64,399 7,772 0 0 111,032 

Fiscal Year 1996/97 
Salaries 0 0 0 0 0 0 
Operations and Maintenance 54,145 111,898 14,439 0 0 180,482 
Capital (41 (83 .... (. 0 0 _ £135 

Total 54,104 111,815 14,428 0 0 180,347 

Fiscal Year 1997/98 
Salaries 39,427 10,753 1,434 0 20,072 71,686 
Operations and Maintenance 64,044 132,357 17,078 0 0 213,479 
Capital 2,937 6,071 783 0 0 9,791 
Total 106,408 149,181 19,295 0 20,072 294,956 

Fiscal Year 1998/99 
Salaries 42,187 11,505 1,534 0 21,477 76,703 X[ 
Operations and Maintenance 74,426 148,853 16,806 0 0 240,085 
Capital
Total 

48,171 
164,784 

96,341 
256,699 

10,877 
29,217 

0 
0 

0 
21,477 

155,389 
472,177 

Tota______________________ ____ _____ _____ 
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Section V 	 Recommended Wastewater Rates 

B. 	Allocation of Functional Costs to 
Customer Classes 

Costs (revenue requirements) 
allocated to each functional cost category
areeallocated to each f a ost cster 
are reallocated to each of seven customer 
classes based on assumed differences in 
tile cost of providing service to each 

customer class. Allocation from each 
functional category to a particular 
customer class is based on the foliowing: 

'I 	 ( 0/Col! iot -- Proportion of estimated 
class 

7l -- Relative strength ofTreatment 
effluent discharged by each customer 
class and proportion of estimated 
annual water flows of each customer 
class 

Disposal -- Proportion of estimated 
annual water flows of each customer 
class 

," 	 Utility Billing -- Proportion of total 
customers in each class 

" 	 General Administrative -- Proportion 
of estimated annual water flows of 
each customer class, 

A higher proportion of treatment costs 
is allocated to customers with higher 
strength discharge and higher wastewater 
flows. These customer classes are: 
government, small factories and shops, 
large industrial factories, and tourism and 
investment. It is assumed that the effluent 
from these four customer classes is twice 
the strength of effluent from domestic, 
worship and charities, and sports clubs and 
embassies, 

It should be noted that tile treatment 
allocation percentages do not fully reflect 
the much higher strength wastewater 
discharged by industrial customers. It is 
assumed that the relative strength of effluent 
from large industrial factories (including 
those operated by the government) is tile 

same as that from small factories and shops. 
and tourism and investment, even though 
industrial factories typically discharge a 
much stronger effluent than these other three
classes. 	The additional strength of discharge 

is accounted for by an industrial high 
strength surcharge, which is discussed in 

Section VI-Recommended Other Service 
Charges. 

Exhibit V-2, on the next page, presents 

the proportion of each functional cost pool 
that is allocated to each customer class infiscal year 1994/95. These percentages are 

applied to functional costs in fiscal year 
1994/95 to determine costs of each 
customer class. For example, domestic 
cu.tomers are projected to account for 
approximately 909.6 million cubic meters 
of water flow in 1994/95.1 This represents 

70.71 percent of the approximately 1,286.4 
million cubic meters of system-wide water 
flows in 1994/95. Thus, 70.71 percent of' 
collection, disposal, and general
administration cost. are allocated to 
domestic customers in fiscal year 1994/95. 

Exhibit V-3. on the page following 
Exhibit V-2. shows costs allocated to each 
customer class in fiscal year 1994/95. For 

example, approximately LE 25.7 million is 
allocated to tile collection funtional cost 
category in fiscal year 1994/95.2 Of this 
amount, 70.71 percent (lE 18.2 million) is 
reallocated to domestic customers based on 
fiscal y'ear 1994/115 projected water flows. 
The allocation of costs for the remaining 
four fiscal years of the rate study are 
provided in Appendix F, in Volume II. 

The majority (62 percent) of costs in 
fiscal year 1994/95 are allocated to the 

domestic customer class because domestic 
customers account for approximately 90 
percent of the customers and 70 percent 

Section III - Sstem Demand. E-hibit I1-1. 

S.,stern-Wjde Water Demand Characteristics 

2 	 Exhibit V-1. Allocation of Revenue Requirements 

to Functimnal Cost Categories. 
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Percentage of Functional Costs Allocated to Each Customer Class 

Customer Class 

1. Domestic 

2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

Total 

CP 

Fiscal Year 1994/95 

Functional Cost Category 

Utility 1 General 
Collection Treatment Disposal Billing I Administration 

70.71% 55.28% 70.71% 91.48% 70.71% 

19.43% 30.38% 19.43% 1.88% 19.43% 

5.44% 8.51% 5.44% 5.72% 5.44% 

1.98% 3.10% 1.98% 0.06% 1.98% 

1.05% 1.65% 1.05% 0.11% 1.05% 

0.83% 0.65% 0.83% 0.66% 0.83% 

0.56% 0.43% 0.56% 0.09% 0.56% 

100.00% 100.00% 100.00% 100.00% 100.00% 



Customer Class 

1. Domestic 

2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

Total 

Allocation of Functional Costs to Customer Classes 
Fiscal Year 1994/95 

(L E 00s) 

Functional Cost Category 

Utility
Collection Treatment Disposal Billing 

18,206 20,227 3,832 

5,003 11,116 1,053 

1,401 3,114 295 

510 1,134 107 

270 604 57 

214 238 45 

143 157 31------

25,747 36,590 5,420 

General 

Administration
 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 --- 0 - -

0 0 

Total 

42,265 

17,172 

4,810 

1,751 

931 

497 

331 

67,757 
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of projected water (and wastewater) 
flows. The strength of effluent from 
domestic customers relative to four other 
classes lowers the overall allocation 
percentage to 62 percent. 

Over one-quarter of costs are allocated 
to government customers. Small factories 
and shops account for over seven percent 
of projected 1994/95 costs, while the 
remaining four customer classes combined 
account for approximately five percent of 
total costs. 

Two customer classes (worship and 
charities and sports clubs and embassies) 

are allocated the lowest proportion of 
costs because they account for a very 
small portion of customer accounts and 
water flows. Also, the strength of 
effluent discharged from these customers 
(as with domestic customers) is assumed 
the lowest of all customer classes, 

Exhibit V-4, on the next page, 
presents the projected total costs to be 
recovered by wastewater charges, by 

Wastewater Rtes 

customer class, for the five year rate stud'. 
Total costs for a customer class include 
collection, treatment, disposal, and general 
administration costs allocated to that class. 

The increase in costs to be recovered 

by wastewater charges over the five 'ear 
rate study is a result of: (1) a projected 
increase in water flows of each customer 
class, and (2) the increase in overall 
GOSD costs assumed funded through 
wastewater charges. Costs for each 
customer class represent the amount of 

revenues which need to be generated from
wastewater charges, assuming no cross­
ssdatio amo ng o css 

subsidization among customer classes. 

Domestic costs increase at a siightly 
higher rate than overall costs (64 percent 
versus 62 percent) because domestic water 
flows increase at a greater rate than overall 
water flows. The remaining six customer 
classes all increase at a slower rate than the 

increase in domestic cests, ranging from 58 
percent (sports clubs and embassies) to 62 
percent (tourism and investment). 
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"10 

System-Wide Costs by Customer 
(LE O0Os) 

Class (a) 

Customer Class 1994/95 1995/96 

Fiscal Year 

1996/97 1997/98 1998/99 

1. Domestic 

2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

Total 

42,265 

17,172 

4,810 

1,751 

931 

497 

331 

67,757 

69,244 

28,081 

7,944 

2,887 

1,553 

795 

528 

111,032 

112,475 

45,502 

13,009 

4,794 

2,564 

1,271 

822 

180,347 

190,815 

69,391 

20,050 

7,245 

3,978 

2,106 

1,371 

294,956 

305,553 

110,756 

32,335 

11,653 

6,477 

3,320 

2,083 

472,177 

(a) Cotsto be recovered by wstewvmer charges. 
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C. Recommended System-Wide are based on several factors, including the 
Wastewater Charges current relationship between water 

Wastewater charges are determined 
by dividing costs to be recovered from 
wastewater charges by projected water 

flows for each customer class. The result 

is a per cubic meter charge for wastewater 

services.
 

Adjustments then are made to the 

computed wastewater charges in order to 
allow for: (1) cross-subsidization of 
domestic customers by other customer 
classes, (2) equity among similar 
customer classes so that charges are 
approximately the same by fiscal year 
1998/99. (3) increases in domestic 
wastewater charges of no more than 50 
percent per year, (4) levelized increases in 
charges from year to year, and (5) 
rounding of surcharges to the closest five 
percent. Cross-subsidization adjustments 

charges of the different customer classes. 
the ability of each customer class to pay 

the recommended charges, and the desire 

to minimize the impact of recommended 
charges on each customer class. 

1. Unadjusted Wastewater Charges 

Table V-2, below, compares the 
computed wastewater charges (before 
adjustments) for each customer class to the 
current (fiscal year 1992/93) wastewater 
charges. These unadjusted wastewater 
charges are developed assuming autonomy 
in fiscal year 1998/99. 

The unadjusted wastewater charges 
reflect recovery of the full cost of 
providing service to each customer class. 
Current wastewater charges per cubic 
meter do not reflect the cost of providing 

Table V-2
 
Comparison of Fiscal Year 1992/93 Wastewater Charges to
 

Fiscal Year 1998/99 Unadjusted Wastewater Charges
 
(Assumes Financial Autonomy in Fiscal Year 1998/99)
 

FY 1998/99 Annual 
FY 1992/93 Unadjusted Compound 
Wastewater Wastewater Percent Rate of 

Charges Charges Increase in Increase in 
(Piastres per (Piastres per Wastewater Wastewater 
Cubic Meter) Cubic Meter) Charges Charges 

I. Domestic 

0-60 cubic meters 2.00 33.10 1,555% 60% 

>60 cubic meters 2.60 43.03 1,555% 60% 

2. Government 10.00 55.00 450% 33% 

3. Small Factories and Shops 11.50 55.20 380% 30% 

4. Large Industrial Factories 15.50 55.18 256% 24% 

5. Tourism and Investment 27.50 55.00 100% 12% 

6. Worship and Charities 4.00 37.04 826% 45% 

7. Sports Clubs and Embassies 6.50 36.53 462% 33% 
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service to a customer class and, as a result, 
substantial differences exist between the 
current and unadjusted wastewater charges 
for each customer class, 

Wastewater charges for domestic 
customers would require the largest 
increase because these customers are now 
heavily subsidized. Domestic customers 
currently are charged the lowest wastewater 
charge per cubic meter of all seven 
customer classes. 

The difference between the current and 
unadjusted wastewater charges for worship 
and charities also is large. These customers 
currently are assessed the second lowest 
charge per cubic meter for wastewater, yet 
the estimated cost to serve these customers 
is about equal to sports clubs and 
embassies. Thus, like domestic customers, 
worship and charities are highly subsidized 
under the existing wastewater rate structure. 

The difference between the current and 
unadjusted wastewater charge is not as great 
for government customers relative to some 
of the other customer classes. However, the 
effective wastewater charge paid by 
government customers in fiscal year 1992/93 
is approximately 70 percent lower than the 
rate they are charged because only 30 
percent of the hills are paid. 

The ,inadjusted wastewater charge for 
government customers in fiscal year 
1998/99 is 55.00 piastres per cubic meter. 
Expressed in fiscal year 1992/93 constant 
Egyptian pounds, the unadjusted charge is 
36.65 piastres per cubic meter (discounted 
at seven percent). Because government 
customers pay only 30 percent of their 
bills, they effectively pay only three 
piastres per cubic meter, or eight percent 
of the full cost to serve them. Government 
customers have had the largest subsidy of 
any class for years. 

Finally, the smallest difference 
between the current and unadjusted 
wastewater charges is for tourism and 
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investment customers. These customers 
currently are assessed the highest 
wastewater charge per cubic meter of all 
seven customer classes. 

2. 	 Adjusted Wastewater Charges
 
When the GOSD proposes new
 

wastewater charges, it should be sensitive
 
to customers' ability and willingness to
 
pay. Low income households may either
 
be unable to pay the large increase in
 

charges, or may resist the increases for 
political or cultural reasons. 

To address such concerns, it is typical 
for a utility to institute a lifeline charge for 
low income individuals. Such a charge 
would provide for basic wastewater service 
at a rate below the amount necessary to 
recover costs of the basic service. 

Implementing a lifeline charge requires
identifying income levels of each account, 
or using metered water use as an indication 
of income levels (i.e., lower income 
households typically consume less water 
than more affluent households). Because 
there is insufficient metering of both water 
and wastewater use, it is difficult to enforce 
a lifeline charge based on the quantity 
generated. 

Wastewater customers (for billing 

purposes) are building owners and not 
individual households. Income levels of 
individual households in the building are 
not known and there are different income 
levels in each building. Providing a lifeline 
charge just to low income customers would 
be difficult. 

A lifeline charge would require a 
radical change to the existing rate structure, 
requiring a third, lower consumption block. 
It is difficult to determine which 
wastewater customers are low income. 

Because of these difficulties, it is 
recommended that the first block of 
domestic customers (0 to 60 cubic meters 

M ERNST& YOUNG 
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of water use per billing period) be 
substantially subsidized in lieu of a 
lifeline charge. and that the second block 
of customers (more than 60 cubic meters 
of water use per billing period) be 
partially subsidized. This essentially 
provides a lifeline charge to a much 
broader customer base. 

In order to provide lower charges to 
domestic customers, additional revenues 
must be generated from other customer 
classes. The balance of revenues required 
to subsidize domestic customers is 
generated from higher charges proposed 
for government, small factories and 
shops, large industrial factories, and 
tourism and investment customers. 

Exhibit \'-5, followingthis page.,h 

illustrates these subsidies. For each 
customer class, three wastewater charges 
tire
shown: 


7I urrent charges in liscal year1un i2.y3 

1 	Unadjusted charges required to 
recover all costs allocated to the 
class in fiscal year 1998/99. This 
unadjusted charge reflects the 
relative cost impact each customer 
class places on the wastewater 
system. 

l 	Recommended charges. adjusted 
to provide a cross-subsidy to 
domestic customers in fiscal year 
1998/99 and to reflect other 
adjustments discussed below. 

A significant increase in current 
wastewater charges would be required to 
recover all the costs allocated to each 
class, particularly domestic customers. 
Without all,cross-subsidy, the charge 
for a domestic customer in the first 
consumption block (( to 60 cubic 
meters) would need to be increased from 
two piastres per cubic meter to 33.10 
piastres per cubic meter. 

EYERNST& YOUNG 

Instead, the recommended 1998/99
 
wastewater charge for domestic
 
customers in the lower consumption
 
block is 16.5(0 piastres per cubic meter.
 
The recommended 1998/99 charge for
 
domestic customers in the higher
 
consumption block is 24.70 piastres per
 
cubic meter. These recommended
 
charges provide an effective lifeline
 
charge to a broader number of
 
customers.
 

The subsidy for households in the
 
higher consumption block is not as great
 
as tile
subsidy provided households in 
the lower consumption block. Htigher 
income households are expected to pay a 
greater share of their costs. Also. the 
relative difference in charges betweenw o s m to lcsi rae 
the two consumption blocks isgreater
 
than under the current wastewater charge 
structure. 

Government customers are expected 
to pick up a portion of the subsidy for 
domestic customers during the 
transitional stage. as are small factories 
and shops. large industrial factories, and 
tourism and investment customers. In 
the long term (I10years), the GOSI) 
should gradually increase wastewater 
charges for domestic customers to full 
cost reco\cry. The G((;C\VS also 

should consider a third block (e.g.. ( to 
30 cubic meters of water use per billing 
period) to provide a true lifeline charge 
to lower income households. 

Adjustments also are made to 

charges in order that certain customer 
classes have approximately the same 
charges by fiscal year 1998/99. The 
recommended wastewater charges for 
government and tourism and investment 
are approximately the same (107.0(1 and 
107.25 piastres per cubic meter, 
respectively). These customers have the 
greatest ability to pay and should be 
expected to provide relief to domestic 
customers. 
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Current and Proposed Wastewater Charges 
(Piastres/Cubic Meter) 
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Similarly, the recommended charges 
for small factories and shops and large 
industrial factories are approximately the 
same (96.60 and 96.10 piastres per cubic 
meter, respectively). The cost to serve 
these two customer classes also is similar, 
as shown previously in Exhibit V-5. 

The recommended wastewater charges 
also are designed to levelize or smooth the 
increases in wastewater charges each year. 
Fiscal year 1993/94 wastewater charges 
are assumed to be the same as fiscal year 
1992/93 charges. As a result, the increase 
required in fiscal year 1994/95 is slightly 
larger than subsequent increases assumed 
during the five year rate period, 

Exhibit V-6, on the next page, 
presents the proposed wastewater charges 
for each customer class during the five 
year rate study, assuming financial 
autonomy for the GOSD in fiscal year 
1998/99. The total net increase in 
wastewater charges by fiscal year 1998/99 
is presented in Table V-3, below. These 

Table V-3 
Change in Wastewater Charges 

(FY 	 1998/99 Comp.sred with FY 1992/93) 

Customer Class 
I Dmf 

6Domestic 

FY 
1992/93 

(PT/m 3 ) 

F' 
1998/99 

(PT/m 3) 
Percent 
Increase 

0-60 cubic meters 2.01) 16.50 725% 

>60 cubic meters 2.60 24.70 850% 

2. Government 10.00 107.00 970% 

3. Small Factories 
and Shops 

11.50 96.601 740% 

4 Large Industrial 
Factories 

15.50 96.10 5'_09,1 

5 Tourism and 
Investment 

27.50 107.25 290% 

6. Worship and 

Charities 
4.00 16.80 320% 

7. Sports Clubs and 
Embassies 

6.50 52.00 700% 

1.J ERNST& YOUNG 

increases are the average annual increases
 
in wastewater charges required for the
 
GOSD to become financially autonomous
 
by fiscal year 1998/99.
 

3. 	 Projected Wastewater Revenues
 
from Recommended Wastewater
 

Charges 
Domestic customers accounted for 

approximately 70 percent of water flows in 
fiscal year 1992/93, and approximately 43 
percent of wastewater revenues. By fiscal 
year 1998/99, domestic customers are 
estimated to account for approximately 76 
percent of water flows, and 35 percent of 
revenues. 

The projected revenues from the 
recommended wastewater charges are 
shown in Exhibit V-7, following Exhibit 6. 
A comparison of estimated revenues by 
customer class is provided in Exhibit V-8, 
following Exhibit V-7. This exhibit also 
shows for each customer class the following: 

07 	Revenues received in fiscal year 

1992/93, based on current charges. 
These revenues reflect the fact that 
government customers pay only 27 
percent of the amount billed, all 
other customers pay approximately 
80 percent of the amount billed 

Revenues which would be generated
in fiscal year 1998/99 if full cost-of­
service charges were implemented 

(unadjusted) 

03 Revenues estimated for fiscal year 

1998/99 based on recommended 
charges. By this year, the collection 

rate for all customers, including 
government, is assumed to be 80
 
percent.
 

The majority (80 percent) of 
wastewater revenues in fiscal year 1998/99 

are projected to be from domestic and 
government customers. Wastewater 
revenues from government customers. 
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Recommended Wastewater Charges per Cubic Meter 

Customer Class 

1. Domestic
 

0-60 cubic meters 


>60 cubic meters 


2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

(Piastresper Cubic Meter) 

Fiscal Year 

1994/95 1995/96 1996/97 1997/98 1998/99 

3.50 5.00 7.50 11.00 16.50 

5.20 7.80 11.70 16.90 24.70 

20.00 30.00 46.00 69.00 107.00 

20.70 29.90 44.85 67.85 96.60 

26.35 35.65 49.60 69.75 96.10 

41.25 52.25 68.75 85.25 107.25 

6.40 8.00 10.40 13.20 16.80 

11.05 16.25 24.05 37.70 52.00 



Wastewater 

Customer Class 

1. Domestic 
0-60 cubic meters 
>60 cubic meters 

2. -Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

Annual Service Charge Revenues 

Service Charge Revenues 

(LE 00s) 

Fiscal Year 

1994/95 1995/96 1996/97 

15,281 22,523 34,859 
15,135 23,424 36,253 

14,999 33,794 63,423 

11,594 16,944 25,715 

5,377 7,338 10,298 

4,475 5,782 7,759 

545 690 907 

629 925 1,369 

68,035 111,420 180,583 

1997/98 

52,751 
54,031 

121,250 

39,359 

14,609 

9,815 

1,168 

2,146 

295,129 

1998/99 

81,642 

81,476 

215,188 

56,700 

20,305 

12,593 

1,506 

2,960 

472,370 



fu'D

co Current and Proposed Wastewater Revenues 

(LE OOs) 

250,000 ­

200,000 . . . . . .. - - ------... .. .. __ ____...----- . . 

U 1992/93 

150,000 . j 1998/99 (Unadjusted) 
o} !
 
0 I
 
o [] 1998/99 (Adjusted) 

- 100,000 ---­

50,000 ..........
 

01 

Sports Worship Tourism and Large Small Government Domestic Domestic 
Clubs and and Investment Industrial Factories (0-60 cubic (>60 cubic 
Embassies Charities Factories and Shops meters) meters) 

Customer Class X 

Customer Classes Usted In Increasing Order of Total Annual Water Flow 
(not to scale) 
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Wastewater revenues from government 
customers are projected to increase 
substantially during the five year rate study. 
A primary reason is that the collection rate 
for government is assumed to increase from 
30 percent in fiscal year 1994/95 to 80 
percent in fiscal year 1998/99. As a result 
of this increase in collection rates, and 
increases in wastewater charges and water 
flows, the average annual increase in 
revenues from government customers is 
projected to be 95 percent. 

Wastewater revenues from domestic 
customers are projected to increase at an 
average of 52 percent per year due almost 
entirely to the increase in wastewater 
charges. Annual revenues from domestic 
customers are generally evenly divided 
between the two consumption blocks. 

Figure V-I, below, shows which 
customer classes currently are subsidized 
and which customers will be subsidized 
under the recommended charges. The left 
bar shows what proportion of annual 
revenues are paid by each class. The 
middle bar shows who would pay under 
the unadjusted fiscal year 1998/99 
wastewater charges, and is the benchmark 

Figure V-1 

for determining who is subsidizing whom. 
The right bar shows who would pay under 
the recommended adjusted charges. 

Comparing the left bar to the middle 
bar shows who now pays less than their 
portion of total costs funded by the 
GOSD, and who pays more than their 
portion of total costs now recovered. 
Comparing the right bar with the middle 
bar shows who would pay less than their 
full share of true costs of'service. and 
who would pay more than their full share 

under the recommended charges. 
The composition of wastewater 

revenues in fiscal year 1992/93 reflects the 
assumed lower collection rate for 
government customers (27 percent) than the 
other six customer classes (80 percent). As 
a result, revenues from government 
customers in fiscal year 1992/93 are 
substantially less than what these customers 
should be charged for wastewater services. 

Under a true cost of service model (as 
depicted by the middle bar), domestic 
customers would pay substantally more 
than they pay under the current wastewater 
rate structure or the proposed wastewater 
rate structure. In order to minimize the 

Composition of Wastewater Revenues 

100% 
90% * Domestic (>60 cubic meters) 

80% 
M Domistic (0-60 cubic meters)70% 

Government60% 


50% / Small Factories and Shops
 

40% * LargeIndustrial Factones
 
30% ,1 , ,.l. ,;.,, ,
 20% ; Tourismand Investment 

_______"______r____ 7 Worship and Charities 

0% L _ U Sports Clubs andEmbassies 

1992/93 1998/99 1998199 (Adjusted) 
(Unadjusted) 
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impact on domestic customers, it is 
recommended that government customers 
be charged more than the true cost of 
providing service to these customers. The 
amount of the government subsidy to 
domestic customers is projected to be 
approximately LE 105 million in fiscal 
year 1998/99. This represents an increase 
in government revenues of 95 percent over 
what they would pa> under a true cost of 
service rate structure. 

The large government subsidy to 
domestic customers is less than the current 
subsidy provided by the GOE directly to 
the GOSID. Some of the domestic 
subsidies are recovered through higher 
charges to the other customer classes. The 
amount of domestic subsidies should be 
reduced in the future years and the GOSD 
should move towards a true cost of service 
rate setting methodology. Once this has 
been achieved, the GOSD will no longer 
require any form of government subsidies. 

Small factories and shops also help
subsidize domestic customers. Small 

factriesandshopar proectd topayThus.factories and shops are projected to pay 

approximately LE 24 million (75 percent) 

more in fiscal year 1998/99 than their fair 

share under a true cost of service rate 

structure. 

Large industrial factories are projected 
to pay more than LE eight million (74 
percent) more in fiscal year 1998/99 than 
what the' would pay under a true cost of 
service rate structure, and tourism and 
investment customers are projected to pay 
slightly more than LE six million (95 
percent). The total projected subsidies to 
be provided by these four customer classes 

amount to approximately LE 143 million 
in fiscal year 1998/99. All of these 
subsidies are used to off-set the costs of 
providing wastewater services to domestic 
customers. 

The level of subsidy provided each of 
the two domestic consumption blocks is 
not the same. The lower consumption 
block is subsidized more than the higher 
consumption block, assuming households 
that consume more water generally have 

higher incomes and a greater ability to pay 
for wastewater services. 

The subsidy to the lower consumption 
block is projected to be approximately LE 
82 million in fiscal year 1998/99. This is 
50 percent of what these customers would 

structure. 

The subsidy to the higher consumption 
block is projected to be approximately LE 
61 million in fiscal year 1998/99, 43 
percent of the amount that would be paid 
under a true cost of service rate structure.
Tutelwrcnupinboki

the lower consumption block is
subsidized more than the higher 
consumption block under the proposed 
wastewter ck ndese 

wastewater charges 

Finally, projected wastewater revenues 
from worship and charities and sports 
clubs and embassies remain insignificant 
during the five year rate study 
(approximately one percent of total 
wastewater revenues in fiscal year 
1998/99). Thus, changes in the 
wastewater charges to these two customer 
classes have little impact on the financial 
clase hv te ie 
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1). 	 Customer Impacts 

The impacts of the proposed 

wastewater charges on the different 
customer classes are shown in Exhibit V-
9. on the following page. Several aspects 
of potential customer impacts should be 
emphasized: 
L1Domestic (0-60 ctuhic mleters) ­

l)omestic customers in the lower 

consumption block will see an 

average annual increase of 42 percent 
over their current hi-monthly 
wastewater bill. With approximately 
four households per connection. the 
proposed wastewater charges will 
result in an average hi-monthly 
wastewater bill of LE 8.25 per 
household in the lower consumption 
block. Assuming a discount factor of 
seven percent, a bill of LE 8.25 per 
household in fiscal 3'ear 1998/99 is 
equivalent to LE 5.50 per household 
in fiscal year 1992/93. Based on the 
average annual household income in 
fiscal y'ear 1992/93 (Section III­
.'vstem Demand). essentiallv all 
households have the ability to pay this 
hill. 

Domestic (>6) cubic meters) -- The 
propsedwastwatr fortheincreasechrge 


higher domestic consumption block 


result in an average increase of'44 

r t irooms 

percent per Near in the bi-monthly 
wastewater bill. The fiscal year 
1998/99 average bill per account (LE 
81.59) is equal to an average bill per 
householdof LE 20.40 in fiscal vear 
1998/99. This average bill is equal to 
1- 13.59 in fiscal year 1992/93 
Egyptian pounds. Over half of the 
middle income households, and all 
high income households, would be 

able to afford this average bi-nmonthly 
wastewater hill. 

0 	 Government -- (ovemnent customers 
would incur the largest percentage 
increase over their current hi-monthly 
wastewater bill (an average increase 
of 48 percent per y'ear). An average 
bill would increase approximately L1­
4,228 in absolute terms (notdsone) 
discounted). 

C] 	 Small Factoriesand Shops -- Small 
factories and shops would incur an 
increase of approximately I.E 341 per 
billing period, which represents an 
average annual increase of 43 percent 
over their current wastewater bill. 

71 	 Large IndustrialFiactorie. -- Large 
industrial factories would incur the 
largest absolute increase 
(approximately LL 11,818 per billing 
period). This represents an average 
increase of 36 percent per y'ear over 
the current hi-monthly wastewater 
bill. 

,7 	 Tourism and nives.,nent -- Tourism 
and investment customers would 
incur an increase of approximately LE 
3.077 per billing period by fiscal year
1998/99. This equates to an average 

of less than 35 piastres per 
cuest pe han 3 s perhote 

getper night at a hotel with 300 
and an average occupancy rate 

of *50percent. 

Even though the magnitude of the 
wastewater charge increases arc substantial, 
the end results are bills which appear to be 
potentially affordable (though this does not 
mean they arc politically feasible). Current 
wastewater charges are extremely low, yet 
the health and convenience benefits gained 
by customers is great. 
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Estimated Impacts of Proposed Wastewater 
Charges on Bi- Monthly Wastewater Bill 

Fiscal Year 1992/93 Fiscal Year 1998/99 

Customer Class 

Potable 
Water 
Charge 

(PT/Cubic 
Meter) 

Average 
Bi-Monthly 
Water Use 

per Account 
(Cubic Meters) 

Current 
Wastewater 

Charge 
(PT/CM) 

Average 
Wastewater 

Bill per 
Account 

(LE) 

Proposed 
Wastewater 

Charge 
(PT/CM) 

Average 
Wastewater 

Bill per 
Account 

(LE) 

Increase In 
Wastewater 

Bill 

1. Domestic 

0-60 cubic meters 10 200 2.00 4.00 16.50 33.00 725% 

>60 cubic meters 13 410 2.60 9.22 24.70 81.59 785% 

2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

20 

23 

31 

55 

8 

13 

4,359 

401 

14,662 

3,858 

524 

2,613 

10.00 

11.50 

15.50 

27.50 

4.00 

6.50 

435.90 

46.12 

2,272.61 

1,060.95 

20.96 

169.85 

107.00 

96.60 

96.10 

107.25 

16.80 

52.00 

4,664.13 

387.37 

14,090.18 

4,137.71 

88.03 

1,358.76 

970% 

740% 

520% 

290% 

320% 

700% 



Section V Recommended Wastewater Rates 

E. Independent Regional Charges 

Wastewater charges also are estimated 
for two independent regions: the West 
Bank and East Bank. These charges are 
based on projected regional costs of 
wastewater treatment plants. major pump 
stations. subsidiary pump stations and 
sewer maintenance, plus a portion of total 
GOSD administrative costs. 

Estimates of the number of domestic 
water customers are only available for the 
West Bank. The number of domestic 
customers on the East Bank is determined 
as the difference between total water 
customers served by tileG(OGCWS and 
the customers on tileWest Bank. 

E'stimates of the remaining six 
customer classes are not available by 
region. For this analysis, the number of 
non-domestic customers served by the 
GOGCVS issplit between the two regions 
based on the percentage of domestic 
customers assumed in each region. 

Water tlows also are not available for 
each region. For this analysis, water 
flows per customer are assumed to equal 
the system-wide water flows per customer 
account, by class. 

Because there are no reliable regional 

customer demand data, the regional 
wastewater charges presented in this 

section are not reliable. The regional 
charges presented in this section might 
not result ilfinancial autonom\ for either 
of tie two regions. 

Table V-4 presents estimated 
wastewater charges for each customer 

class, assuming the West Bank and East 
Bank regions operated independently. 

Regional cost data used to develop the 

charges are included in Appendix C. in 
Volume I1of this report. 

As with system-wide charges, tile 
regional charges are adjusted in order to 
allow for cross-subsidization among the 
different customer classes. equitv 
considerations, rate smoothing, and 
rounding of surcharges to the nearest five 
percent. The regional charges presented 
in Iable V-4 reflect these adjustments. 

The West Bank charges are slightly 
higher than the East Bank charges 
primarily because the West Bank has 
larger direct facility costs. I lowever. the 
differences in charges are relatively 
minor, and, because of our lack of 

confidence in regional-specific demand 
data, no inferences can be made as to 
whether one region should have higher

ha hherwastewaterw ter nereschargecs than thle eother. 

Table \'-4
 
Fiscal Year 1998/99 Regional
 

Wastewater Charges
 

(Piastres per Cubic Meter) 

Customer Class lank fank 

I t)omlsik 

0-60)cubic meters 7.51 16.0 
60 cubic mecrs 26 (00 24 05 

2 Government 112 00 105 0 

3. Small Factories and 102.35 95 45 
Slp, 

4 Large Industrial 102.30 96 I0 
Faciories 

5.Tourism and 112 75 104 511 
lnvcstmcni 

6 worship and Charities 18.10 17 2(1 

7. Sports Clubs and 56.55 55.)0 
I-,nbaNcs
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Section Vl. Recommended Other Service Charges 

The primary source of revenues to GOSD. This section presents projections 
recover GOSD costs are wastewater of revenues from each of these fees in the 
surcharges. The initiation of an industrial following order: 
high strength surcharge and the continued 
imposition of lateral connection fees are 03 IndustrialHigh Strength Surcharges 

two other sources of revenue to the C3 Sewer LateralConnectionFees. 
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Section VI 	 Recommended 

A. 	 Industrial High Strength Surcharges 

Wastewater user charges are designed 

to recover a number of costs, including the 

treatment of wastewater. Treatment costs 

will vary depending on the level of 

pollutants in the wastewater. Although the 

greatest volume of wastewater is generated 
by the domestic customer class, the highest 

strength flows are generated by Cairo's 

private and public sector industrial 

companies. The burden which h.,gh 

strength wastewater places on a 
wastewater system is significant. High 

strength wastewater can damage sewage 

infrastructure, produce Iazardous 
conditions for neighborhoods and sewage 

workers, interfere with biological treatment 

processes, and compromise the efficient 
reuse of sludge. 

Current wastewater surcharges for 
large industrial factories do not recover
these additional costs. The proposed 

thes addtioalcsts.Thepropsedeither 
wastewater rates are designed to recover 

average total treatment costs, not 
necessarily high strength treatment costs. 
A high strength surcharge based on the 

additional costs of treating higher strength 
wastewater flows would be equitable and 
provide funds to maintain the system. The

renh ssolid 
high strength surcharge would be an 

addition to the proposed new wastewater 

user fees and would be imposed on those 
industrial customers discharging 
wastewater of greater strength than the 
average influent conveyed to the system's 
treatment plants. 

Two generally accepted parameters of 

wastewater strength are biochemical 
oxygen demand (BOD) and total 
suspended solids (TSS). Both parameters 
are easily measured and reliably indicateare asiyndmasuedrlialy ndiatefor 
wastewater strength. Each pollutant isexplained below. 

C3 	 Biochemical Oxygen Demand 
(BOD). The BOD of a wastewater 
sample indicates the amount of 
dissolved oxygen used by 
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microorganisms in the biochemical 

oxidization of organic matter in a 

specified time (e.g., five days) BOD
test results provide estimates of the 
bogc re gto f wsteatert 
biological strength ofwastewater. 
Each wastewater treatment plant is 

designed to remove specific amounts of 

BOD concentrations. The Zenein 
treatment fan or example, is 

designed for an influent wastewater 
strength of 400 milligrams per liter 

(mg/l). Higher concentrations of BOD 
increase the organic load on the 

activated sludge treatment units, and 
may cause reduced secondary 
treatment efficiency in removing 
organic pollutants. 

0 	 Total Suspended Solids (TSS). 
Sewage treatment is intended to 

remove solids from suspension. 
Measures of TSS represent the
concentration of insoluble solids that 

float or are suspended in 

wastewater. TSS concentrations which 
are greater than the design capacity of 

a wastewater treatment plant can cause 
blockages of pipes, overloads on the 
plant's physical and biological 
treatment facilities, and increases in 

waste disposal costs. TSS also is 

measured in mg/I. 

The imposition of BOD and TSS 
surcharges is fiscally prudent and equitable, 
as well as consistent with GOE laws and 
ministerial pre-treatment requirements. 
Government of Egypt legislation currently 

defines specific limitations on BOD and 
TSS wastewater strengths that can be 
discharged into the Greater Cairo 
wastewater system. According to Law 93 
of 1962, the maximum discharge strength BOD and TSS is 400 and 500
frBDadTsi 0 n 0 
milligrams per liter, respectively. Although 
Law 93 established these guidelines, it is 

rarely enforced and no penalties are 
assessed to industrial abusers. Therefore, a 
different method of calculating and 
collecting high strength fees is needed. 

-JERNST&YOUNG 
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The following subsections explain the 
calculation of possible GOSD high strength 
surcharges and the potential revenues from 
implementing them. 

1. 	 Cost of Removing Pollutants 

Calculation of the high strength 
surcharge begins with determining what it 
costs to remove BOD and TSS. Normally, 
wastewater utilities track the costs of 
individual unit processes involved in 
treating wastewater flows, removing 
pollutants, and disposing of treatment 
byproducts. There are several unit 
processes which are fairly standard to 
primary and secondary treatment of 
wastewater: 

O 	 Preliminary Treatment 

" 	 Pumping 

Primary clarification 

O3 Aeration 
OSecondary clarification 

" Disinfection/dechlorination 

" 	 Sludge thickening 

O 	 Digesting 

3 Sludge dewatering 

M 	Effluent disposal 

r' 	 Sludge disposal. 

Although many of these processes are 
part of GOSD facilities, the GOSD does 
not record costs for any of these unit 
processes. The GOSD also does not track 
total costs for each treatment plant. 

The actual year in which the industrial surcharge is 

implemeted depends on many factors, including 
the initiation of an industrial waste metering 

program, dep,.ndable and accurate BOD and TSS 
sampling, accurate flow measurement programs, 
and enforcemer.t of GOE legislation. The 
implementation date for the industrial surcharges is 
assumed for July I, 1997. 

EI ERNST& YOUNG 
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Therefore, GOSD treatment and 
disposal costs for fiscal year 1994/95 must 
be estimated from the projected direct 
costs for each wastewater treatment plant. 2 

Except for the Berka plant, 100 percent of 
each plant's direct costs are allocated to 

treatment and disposal. The Berka plant 
includes a pump station at the front-end of 
the facility. Therefore, it is assumed that 
five percent of Berka's total direct facility 
costs are for pump station expenses and 
are excluded from its total treatment and 
disposal costs. Table VI-I presents the 
estimates of total GOSD treatment and 
disposal costs. 

Table VI-I
 
Calculation of GOSD
 

Treatment and Disposal Costs
 
FY 1994/95
 

(LE 000s) 
Treatment and 

Direct Disposal 

Facility Allocation 
Facility Cost Percent Cost 

Primary 
1. Abu Rawash 14,067 100% 14,067 

2.Berka 14,930 95% 14,184 

3. Shoubra el 9,977 100% 9,977 

Kheima 

Total Primary 38,794 38,228 

Secondary 

1. Zcnein 15,360 100% 15,360 

2.Helwan 14,133 100% 14,133 

Total Secondary 29,493 29,493 
Total 68,467 67,721 

To determine the cost to remove BOD 
and TSS, a portion of total treatment and 
disposal costs shown in Table VI- 1 are first 
allocated to each unit process involved in 

2 	 The old Gabal cl Asfar treatment plant is not 
included in this analysis because wastewater 
flowing through the plant is not treated. 
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treatment and disposal. Then a portion of 
each unit process' costs is allocated to 
BOD and TSS, based on the impact each 
unit process has on removing pollutants.3 

Because a primary treatment plant's unit 
processes differ from those ofa secondary 
treatment plant, different allocation 
percentages are used for GOSD's primary 
and secondary treatment plants. Exhibit 
VI-I, on the next page, presents an 
estimation of unit process costs for treating 
and disposing wastewater, and the 
allocation of these costs to flow, BOD, 
TSS, and other pollutants. 4 

Total costs for removing BOD and 

TSS is estimated at LE 44.9 million: 

TSS 22,054,000 

Total LE 44,899,000 

It is important to note that the costs 
shown in Table VI-1 and Exhibit VI-1 do 
not include all costs normally required to 
operate and maintain primary and 
secondary wastewater treatment 
operations. Costs which are excluded 
from this analysis are: 

13 	 Industrial waste monitoring. This 

program would identify customers, 

measure flows and strength, assess the 
high strength surcharge, and monitor 
flows and strength on an ongoing basis. 
Industrial waste monitoring typically 
accounts for five percent of total 
treatment costs.3 

3 	 Source: Ernst & Young, Cityof Santa Rosa 

Water and WVastewater Rate Study, Exhibit V.4, 

page V-9, February 1988. 

4 	 One common unit process (dige;ting) is not a 

process now used at any of the existing 
wastewater treatment plants. Thc pumping unit 
process is accounted for through the collection 
functional cost category and, as a result, 
pumping costs are not included in the treatment 
and disposal costs. 
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0 	 Maintenance capital projects. These 
projects maintain the assets of the GOSD 
in an operating condition, and upgrade 
facilities when plant and equipment need 
to be replaced. Annual costs for these 
ongoing projects are not available for 
just GOSD treatment plants. Based on 
estimates of total system-wide asset 
value, these maintenance costs could 
account for 40 percent of operating costs 
each year. However, because the GOSD 
could not estimate the individual asset 
value of any of the six treatment plants, 
these costs could not be included in the 
calculation of the high strength 
surcharge. 

2. 	 Amount of BOD and TSS Removed 
from Wastewater Flows 
Estimates of kilograms of BOD and 

TSS removed at each wastewater treatment 

plant are derived from the product of three 
plant measures: 

03 	 Average annual cubic meters of 
influent wastewater flows 

03 Average influent strength ofBOD 
and TSS 

0 	 Percent reduction in BOD and
removal of TSS (plant efficiency). 

Exhibit VI-2, following Exhibit VI-1, 
presents an estimate of total kilograms of 
BOD and TSS removed by GOSD treatment 
plants in fiscal year 1994/95. An estimated 
79.9 million kg of BOD and 105.6 million kg 
ofTSS are removed annually by the five 
treatment plants. 

Flow, strength, and removal efficiency 
data for 1992/93 were provided by GOSD 
wastewater treatment plant managers. 
These estimates from plant managers vary 
significantly from plant to plant. Reported 
influent BOD strengths range from 179 
mg/i to 350 mg/1 for all treatment plants. 
Reported influent TSS strengths also vary 
greatly from 157 mg/ at Helwan to 400 mg/I 
at Abu Raw'.sh. The strength of TSS is 

J0ERNST& YOUNG 



Estimated Annual BOD and TSS Treatment Costs 

Fiscal Year 1994/95 
(LE O00s) 

Unit Process Costs 

Percent of Percent of Primary Secondary Total 
Unit Process Primary Secondary Plants Plants Costs (a) Flow 

Plant Costs Plant Costs (LE 000s) (LE 000s) (LE 000s) Percent Cost 

Preliminary Treatment 10% 5% 3,823 1.475 5.298 50% 2,649 

Primary Clarification 11% 5% 4.205 1.475 5.680 
Aeration 0% 25% 0 7.373 7.373 20% 1.475 

Secondary Clarification 0% 12% 0 3.539 3.539 

Disinfection/Dechlorificalion 0% 12% 0 3,539 3.539 100% 3,539 
Sludge Thickening 10% 5% 3.823 1,475 5.298 

Sludge Dewatering 39% 21% 14.909 6,193 21.102 

Effluent Disposal 16% 8% 6.116 2,359 8.475 100% 8.475 
Sludge Disposal 14% 7% 5.352 2.065 7.417 

Total 100% 100% 38,228 29,493 67.721 16,138 

(a)Total cosiso(GOSD treatrrent do not include nn tenanc cipitaprojectsor industrol waste monitoring costs.
 
Total unit pmccss costs allocated toflow,. BOD. TSS.and other pollutants do not cqualdircci (acilitycosts (Tablc VI - 1)due io runding.
 

"3" 
-a 

Allocation of Costs to Pollutants 

BOD TSS 
Percent Cost Percent Cost 

50% 2.649 

25% 1.420 75% 4,260 

40% 2,949 

50%/6 1,770 25% 885 

100% 5,298 

40% 8.441 50% 10,551 

40% 2,967 50% 3.709 

22,845 22,054 

Other Pollutants
 
Percent Cost
 

40% 2:949 

25% 885 

10% 2.110 

10% 742 

6.686 

" 
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Estimated Annual Amount of BOD and TSS Removed 

Fiscaf Year 1994/95 

Average Flows BOD TSS 

Wastewater Treatment Plant Average Percent An ual Average Percent Annual 
Cubic Meters Cubic Meters Strength Removal Removal Strength Removal Removal 

Per Day Per Annum (mgA) (c) (c) (kg) (mgl) (c) (c) (kg) 

Primary Wastewater Treatment Plant 
1.Abu Rawash (a) 235,000 85,775,000 350 51% 15,310,838 400 78% 26.761,800 
2. Berka 325,000 118,625,000 276 37% 12,113,985 177 57% 11,968,076 
3. Shoubra El Kheima (b) 278,000 101,470,000 313 44% 13,974,448 289 68% 19,940,884 

Secondary Wastewater Treatment Plant 

1. Zenein 330,000 120,450,000 260 92% 28,811,640 332 96% 38,389,824 
2. Helwan 165,000 60,225,000 179 90% 9,702,248 157 91% 8,566,524 

Total BOD Reduced and TSS Removed 79,913,159 105,627,108 

Conversion rates: l,O00miligrams (mg) = I gram (g). 1.000 g= I kilogram (kg), 1.000 litcrs (I) = I cubic mecr. 
(a) The calculation ofannual kg reduced for Abu Irash isas follow,: 85.775.000 cubic meters x 1.000 liters per cubic metcr x 350mg pcr liter x5 x1 kg per 1.000.000 mg = [5,30,838kg. 
(b) Primary treatment facilitics at Shoubra el Kheirna are still undo" construction. 1994 flows arc derived from AMIIRIC's F'ebruary 1991 Repx)rt: Svstan Load Review, Table D-6. 
(c) BOD and TSS strengths and removal efftcincies were provided by G()SD plant managers. Shoubra el Kheirma influent strength and efficiency percentages are calculated as the average 

-, or the strength and elffciencies of the two operating prinary treatlent plants­
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reportedly lower than the strength of BOD 
at the Berka wastewater treatment plant, 
while at all other treatment plants, TSS 
strengths are higher than BOD strengths. 
Managers indicate that the cost of 
treatment per cubic meter of flow at 
Zenein is nearly half the cost per cubic 
meter at the Helwan wastewater plani. 
Before, the industrial surcharge is 
implemented, the GOSD should develop 
reliable information on the flow, strength, 
and removal efficiencies for each treatment 
plant. 

3. 	Determination of the Industrial 
High Strength Surcharge 


The cost to remove a kilogram of BOD 
and TSS is determined by dividing the 
estimated BOD and TSS removal costs 

(Exhibit VI-I) by the estimated annual 
kilograms of BOD and TSS removed 
(Exhibit VI-II). This calculation is 

presented in Table VI-2. 

Table VI-2 
LE Cost to Remove 

3OD and TSS in FY 1994/95 

BOD TSS 

Annual 22,845,000 22,054,000 
Treatment 
Cost (LE) 

Amount 79,913,159 105,627,108 
Removed (kg) 

Removal Cost LE 0.29/kg LE 0.21/kg 

Based on this mnalysis, the recommended 
surcharge for eaci kilogram of BOD and 
TSS that industrial users discharge above a 
system threshold limit is LE 0.29/kg for 
BOD and LE 0.21/kg for TSS. 

4. 	 Determining Threshold BOD and 
TSS Strengths 

It is recommended that surcharges be 
assessed on wastewater which is of higher 
strength than the average system wide 
effluent strength. The overall system 
average for BOD and TSS provides the 
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threshold amount, and is determined for this 
study by weighting each wastewater 
treatment plant's reported BOD and TSS 
strengths by its reported average wastewater 
flows. Table VI-3 presents the estimation of 
system-wide BOD and TSS threshold limits. 
The BOD and TSS limitations that are 
defined by Law 93 are not used as threshold 
limits because they do not reflect the actual 
average influent strength at GOSD 
wastewater treatment plants, but are 
arbitrarily set. The high strength surcharge is 
designed to recover marginal costs of 
treating above average strength wastewater. 

Table VI-3
 

BOD and TSS Threshold Limits
 
FY 1994/95
 
Average

Flow BOD TSS
 

Facility (m3/day) (mgA) (mgfl) 

Primary 
1. 	 Abu Rawash 235,000 350 400 

2. 	 Berka 325,000 276 177 

3. 	 Shoubracl 278,000 313 289 
Khcirna 

Secondary
 
I. 	 Zenein 330,000 260 332 

2. 	 Helwan 165,000 179 157 

Threshold 	 281 276 
Limut 

5. 	 Calculating an Industrial
 
Customer's High Strength
 
Surcharge
 

The BOD and TSS threshold limits 
establish benchmarks for which sampled 
industrial wastewater strengths are compared 
to determine high strength surchargLs. For 
each industrial customer whose wastewater 

is sampled, the amount of the surcharge
would be based on: (1)the amount by which 
an industrial user's discharges exceed BOD 

and TSS threshold limits, and (2) the total 
cubic meters of wastewater discharged. 
Figure VI-I, on the following page, shows 
how the industrial high strength surcharge is 
calculated for an individual industrial user. 
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Figure VI-1 
Calculating an Industrial Customer's High Strength Surcharge 

BOD: Measured flow in cubic meters x 1,000 liters/m* x ( Sampled BOD mg/I - 281 mg/I) x 

Lkg/I.000,000 mg x LE 0.29kg 

Plus, 

TSS: Measured flow incubic meters x 1.000 liters/m' x (Sampled TSS mg/I - 276 mg/I) x 

Ikg/I.000.000 mg x LE 0.21/kg 

Where: 

Measured flow = Cubic meters of wasewier discharEed in the billing period 

Sampled BOD = Industrial user's BOD strength inmg/I or 281 mg/I, whichever isgreater 

Sampled TSS = Industrial user's TSS strength inmg/I or 276 mg/I, whichever isgreater 

LE 0.29 = Industrial high strength surcharge for BOD (the cost toremove one kilogram of BOD) 

LE 0.21 = Industrial high strength surcharge for TSS (thecost toremove one kilogram of TSS) 

For an industrial customer discharging fiscal year 1994/95 are projected at 
1,000 cubic meters in a billing period with 25,507,000 cubic meters. Assuming that, 
a BOD strength of 550 mg/l, the industrial on average, 80 percent of total water flows 
high strength surcharge for BOD would be are returned to the sewer by industrial 
LE 78.01. This calculation isshown customers, wastewater discharges by large 
below. industrial factories in fiscal year 1994/95 

1,000 cubic meters 	 are estimated at 20,406,000 cubic meters. 

x 	 1,000 liters per cubic meter Large industrial factories, however, 
account for only 25 percent of total 

x (550 mg/l - 281 mg/I) industry inthe Greater Cairo area. The 

x (1 kg/1,000,000 mg) 	 remaining 75 percent of industries are 
operated by the government and are billed 

x LE 0.29/kg 	 for wastewater services as government 

= LE 78.01 customers. The GOGCWS isnot able to 
The BOD high strength surcharge of LE distinguish public sector industry waterflows from other types of customers inthe 

78.01 would be added to the industrial 
user's wastewater bill. government class. The GOE's GeneralOrganization for Industry (GOFI), 

6. 	Projected Annual Revenues from however, monitors the activities of about 
Industrial High Strength Surcharges 80 percent of all industries operated by the 

government. According to the GOFI, the 
Wastewater flows from large industrial industries they monitor discharged 

factories are estimated from projected approximately 56 million cubic meters of 
average water flows (discussed in Section wastewater into the collection system in 
HI- System Demand). Water flows in 1992. To estimate the flows infiscal year 
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1994/95, the annual rate ofgrowth used to 
project water flows of large industrial 
factories (0.9 percent) is applied to the 
wastewater flows ofpublic sector 
industries for three years.5 Table VI-4 
presents estimates of private, public, and 
total wastewater flows discharged by 
Cairo's industries, 

Table VI-4 

Estimated Industrial Wastewater Flows 


FY 1994/95 


Waste-
Water 

Sector Flows Factor Flow 
(m' x 1,000) (in' • t,00) 

Large 25,507 80% 20,406 
Industral (1994/95 
Factones waste'atcr

flows) 

Public 56,000 (I ()09)3 57 526 
(1992 wastewater 

flows) 

Total 77,932 

The second step in estimating potential 
revenues from industrial high strength 
surcharges is to determine the average 
effluent strength of Cairo's industrial 
customers. Neither GOFI ior other GOE 
sources provide adequate or reliable 
sample data to make a reasonable estimate 
of average industrial strength for the entire 
Greater Cairo area. Therefore, an 
alternative methodology for determining 
average industrial effluent strength is 
developed. 

At present, the heaviest industrial areas 
in Cairo are located in the Embaba, South 

Kalioubia, and North and South Heiwan 

Section III - System Demand presents system-wide 
demand characteristics. The compounded annual 
rate of growth for large industrial factory water 
flows from 1992/93 to 19981/99 is approximately 
0.9 percent. 

=-J ERNST & YOUNG 

Areas.6 Sample strengths taken from the 
collectors and pump stations in these areas 
are the best approximation of average 
industrial wastewater strength available. 
Because most of Helwan's industries are 
not currently connected to the Helwan 
wastewater treatment plant, wastewater 
samples from this region are not used; only 
samples from the Embaba and Southern 
Kalioubia areas are used. Annual average 
BOD and TSS strengths for the pump 
stations and collectors in these industrial 
zones appear in Table VI-5. 7 

Table VI-S
 
Sample BOD and TSS Strengths
 

in Cairo's Heavy Industrial Areas
 
1992 

Sample BOD TSS 
Location (mg/) (mg/i) 

I. 	 Awkaf Pump 435 602 
Station 

2. 	 El Taweel 324 327 

Collector 

3. 	 Old Shoubra 356 396 
Collector 

4 	 New Shoubra 443 452 
Collector 

Average Strength 390 444 

A simple average of these four samples 
yields an approximate average load of 390 
mg/1 for BOD and 444 mg/1 for TSS. 

Not all types of industries in the 
Greater Cairo area are included in these 
averages. Many industries have much 
higher ROD and TSS strengths than the 

averages above. Sample results from 

6 	 Source: Taylor Binnic & Partners, METAP Cairo 

Industrial Effluent Control Study, Figure 3.4. 

1992 

7 	 Source: AM]RIC, Was;ewaterCollection System 
Monitoring, 1992. The determination of which 
facilities were located within the heavy industrial 
areas identified by the 1992 Taylor Binnie report 
was provided by CH12M I lilI/OMl. 
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Taylor Binnie's 1992 report: METAP 
Cairo Industrial Effluent ControlStudy,, 
reveal significant incidence of effluent 
strengths exceeding several thousand mg/. 
For example, sample BOD and TSS 
strengths at a glue factory, brewery, and 
bus depot all are over 10,000 mg/l. The 
industries sampled by Taylor Binnie do not 
represent a reasonable cross section of the 
typical wastewat( strengths of Cairo's 
industries. Due t the study's emphasis on 
identifying Cairo's most polluting 
industries, the study data are not used in 
this rate study to calculate the average 
system-wide industrial strength.8 

Estimations of wastewater discharge 
volumes, threshold limits, and average 
strengths for BOD and TSS are used to 
project revenues from industrial 
surcharges. Total projected revenues are 
estimated using the same equation to 
determine surcharges for an individual 
customer. The difference between average 
industrial BOD and TSS strengths and 
estimated BOD and TSS threshold limits 
are multiplied by total estimated annual 
industrial wastewater flows. Total 
potential revenues from industrial high 
strength surcharges in fiscal year 1994/95 
are projected at LE 5.2 million. Projected 
revenues from industrial surcharges are 
presented in Figure VI-2 on the next page. 

7. 	 Implementation of Recommended 
High Strength Surcharges 

High strength surcharges have proven 
to be effective in Western countries at 
encouraging industries to reduce pollutants 

If an unweighted average of 130D and rss 
strengths is calculated from the 45 different 
industrial kustomers sampled by Taylor Binme m 
1992, average values for 130D and TSS would be 
2,098 and 2,706 milligrams per liter, respectively 
Weighting the sampled 1301) and TSS strengths 

from the Taylor Bminic study by each sample's 
flows results in even less reliable industrial 
averages of 7,431 mg/I for 130D and 3,492 mg/I 
for TSS. 
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discharged in wastewater. Industrial high 
strength surcharges also recover costs 
directly from users placing additional 
demand on the wastewater system. 

If fill cost recovery of treating high 
strength wastewater is the GOSD's 
objective, then the proposed surcharges 
establish a theoretical lower limit for a fair 
and equitable surcharge on industrial 
customers. It should be re-emphasized 
that the costs used to estimate the 
surcharge for this study do not include 
costs of implementing the program, nor 
significant costs of maintenance capital 
project3. The GOSD would be unable to 

implement the recommended surcharges 
before fiscal year 1997/98 because the high 
strength surcharge is dependent on a 
reliable program to estimate full costs, 
flows, strength, and plant removal 
efficiencies. 

Whether the full surcharge or only a 
portion of the surcharge is ultimately 
imposed by the GOSD, implementation 
would involve a number of actions. 
Industrial customers must be identified, 
and their wastewater flows determined. 
Formal test protocols must be established 
for sampling customer wastewater flows. 
S,:mple test results should be reviewed 
with :he customer. The surcharge then 
would be calculated based on actual BOD 

and TSS test results and measured 
wastewater flow 

To achieve greater equity in assessing 
the high strength surcharge, a more 
comprehensive engineering study must be 
performed to determine average and peak 
pollutant strengths throughout Cairo's 
heavy industrial zones. This should be 
done before implementing an industrial 
high strength surcharge. The results of a 
more comprehensive study will support the 

development of more accurate BOD and 
TSS threshold limits, system wide average 
industrial strengths, and average industrial 
wastewater discharge amounts. 

J1ERNST & YOUNG 
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Figure VI-2 
Estimated Fiscal Year 1994/95 Revenues 

From Industrial High Strength Surcharges 

° BOD: 77.932.(X) cubic meters x 1.0)0 liters/m x ( 390 mf/l - 281mg/I) x 

lkgll.(X)O,O(X mg x LE 0.29/kg = LE 2,463.431 

Plus, 

TSS: 77.932M(X) cubic meters x l.000 liters/m ° x (444 - 276 mg/I) x 

Ikg/I,000.00 mg x LE 0.21/kg = LE 2,749 441 

Totl] LE 5.212.872 

Where: 

77.932,000 = Projected annual cubic meters of wastewater discharged ny industry 

3) mg/ BOD = Industry average BOD strength
 

28) mg/I BOD = BOD direshold limit
 

444 mg/l TSS = Industry average TSS strength
 

276 mg/I TSS = TSS threshold limit
 

LE 0.29 = Industrial high strength surcharge for BOD (the cost to remove one kilogram
 
of BOD)
 

LE 0.21 = Industrial high strength surcharge for TSS (the cost toremove one kilogram
 
of TSS) 
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Section VI 	 Recommended Other Service Charges 

B. 	 Sewer Lateral Connection Fees 

Lateral connection fees are currently 
charged to a new customer to recover the 
costs of extending service from the sewer 
main in the street to a, individual property. 
Revenues from connection fees are treated 
as offsets to GOSD revenue requirements. 
The GOSD currently charges new 
customers several fees for constructing 
sewer lateral connections to new 
customers. 

1. 	Current GOSD Lateral Connection 

Fees 


At present, the GOSD may charge 
builders, developers, and homeowners up 
to four different categories of fees for 
establishing sewer connections The 
number of fees and the amount charged 
depends on whether GOSD employees or 
private contractors perform the actual 
work of building the lateral connection, 

All new customers, regardless of who 
constructs the sewer lateral connection, are 
charged a flat fee of LE 50. The LE 50 
connection fee must be paid before 
building permits are issued. 

A second charge assessed to new 
customers is the ten percent administrative 
fee for establishing new wastewater 
accounts. The amount of the 
administrative fee isbased on the cost of 
constructing the lateral connection. The 
GOSD makes an estimation of this cost if 
the lateral connection is built by private 
contractors. 

The third fee which is charged to new 
customers is a ten percent supervision fee. 
The supervision fee also is based on the 
cost of constructing the lateral connection. 
Supervision fees are charged to inspect the 
construction work of private contractors. 

A fourth charge is assessed to 
customers who contract with the GOSD to 
build the lateral connection The customer 

is charged the GOSD's costs of installing 
the connection. 

The fees that the GOSD charges for
 
performing the construction of lateral
 
connections depend on the following
 
factors:
 
'l Size of flat or type of business
 

fl Diameter of the connection pipe
 
installed
 

] Depth to which the lateral
 

connection must be dug
 

10 Need for new manholes
 

0 Estimated discharge volume of
 
the new customer. 

Table VI-6 presents the specific fees that 
the GOSD now charges. 

Table VI-6
 
Summary of GOSD Fees
 

for Constructing Lateral Connections
 

Price Price 
Depth Per Meter Per 
Meters Length Manhole 

(LE) (LE) 

Pipe diameter 

6"-7" 

0.60- 1.75 100 40(0 

1.76- 2.50 140 

2.5:- 4.00 160 
9" - 10"
 

2.00- 3.50 200 500
 

3.51 -5.00 230
 

12" - 15"
 

2 50-4.00 250 600 
4.01 -600 300 

Depth 

Meters Price (LE) 

0.00-2.00 1,000 

201 -3.00 1,500 

3.01 -4.00 2,000 

4.01 -6.00 2,500 
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Section VI 	 Recommended 

For a customer who has contracted 
with the GOSD for constructing a new 
lateral connection and requiring a 6" pipe, 
25 meters long, and buried two meters 
deep, plus a manhole, the total fees 
charged by the GOSD would be LE 4,900. 
The calculation is shown below: 

(25 x LE 	 140) + LE 1,000 + LE 400 = LE 4,900 

2. 	Projected Revenues from Lateral 

Connection Fees 


Current sewer lateral connection fees 
account for approximately 50 percent of 
total GOSD non-service revenues. Figure 
VI-3 presents revenues generated from 
connection fees over the past three fiscal 
years. 

Figure VI-3 
Historial Rone faccountFees 
Lateral Connection Fees 

(LE O00s) 

6,705 

5,000t 

8 4,000 


3,000t 

2,0001 	 1,290 

FY 90191 FY 91/92 FY 92/93 

Source: 	 GOSD Revenue Data, Fiscal Years 1990/91 to 

1992/93. 

Connection fee revenues are projected 
to increase at the same rate of growth that 
new customer accounts are estimated to 
increase from fiscal year 1992/93 through 
1998/99. Projected revenues from 
connection fees are shown in Table VI-7. 

3. 	 Analysis of Current Lateral 
Connection Fees 

Neither the LE 0sflat fee nor the ten 
percent administrative charge are 
determined based on cost of service. The 
ten percent administrative charge, for 

-_IERNST& YOUNG 

Other Service Charges 

Table VI-7
 
Projected Revenues From
 
Lateral Connection Fees
 

(LE 000s) 

Fiscal Fee 
Year Revenues 

1992/93 6,705 

1993/94 6,920 

1994/95 7,141 

1995/96 7,370 

1996/97 7,606 

1997/98 7,849 

1998/99 8,100 

opening a new account, is based on the 
overall cost of constructing a lateral 
connection. The cost of opening a new 

should be fairly constant and 
unrelated to the size of the customer. It 

may be more equitable for the 
administrative charge to be incorporated 
into the LE 50 flat fee. 

The 10 percent fee for supervision 
seems appropriate because larger and more 
complex lateral connections would require 
greater inspection than those of less cost. 
Documentation of on-site inspection 
should be provided to the new customer. 

The GOSD charges new customers its 
cost for building lateral connections. The 
GOSD's costs are based on pipe size and 
length, depth to which the pipe is laid, and 
the direct cost of constructing manholes. 
The resulting customer charge for 
installation is well above current market 
rates. This may account for why the 
GOSD constructs less than five percent of 
all new lateral connections. The few 
contracts that the GOSD does win are 
usually for building connections to 
government offices. Unless the GOSD 
reduces its fees to market levels, revenues 
from lateral connections constructed by the 
GOSD will not increase significantly over 
the period of the rate study. 
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Section VII. Related Findings and Recommendations 

There are several other sources of 
revenue which, while not significantly 
impacting the design of wastewater 
surcharges, affect the GOSD's goals of 
institutional and financial autonomy. The 
GOSD generates minor revenues from 
farming and selling sludge as fertilizer. 
The GOSD is considering initiating a 
program to sell reclaimed water. This 
section evaluates the viability of these three 
programs and their impact on the financial 
autonomy of the GOSD. 

This section also presents alternatives 
to relying on the water utility for customer 
billings and collections. An internal billing 
and collection system would provide the 
GOSD with improved financial control, 
cash flow, and collection rates. An 
assessment of whether the GOSD should 
establish their own billing and collection 
system is made. 

Another means for the GOSD to 
generate additional revenues is to increase 
the collection rate of its largest non-paying 
customers. Options to collect more from 
government offices, industries, and military 
units are presented in this section. 

This section also assesses the need to 
meter industrial customers. An effective 
industrial metering program is required 
before industrial surcharges can be 

imposed and an industrial waste monitoring 
program implemented. The feasibility of 
metering industrial customers in the near 
term is discussed. 

Finally, assessments of the GOSD's 
plans for establishing miscellaneous service 
charges are made. These plans are 
primarily to provide technical services to 
the private sector for a fee. All analyses in 
this section are based on limited data 
provided to us by the GOSD and CH2M 
HilI/OMI. As more of the requested 

information is developed, the GOSD may 
enhance the assessment, although the 
general conclusions in this section are 
expected to remain the same. This section 
is organized as follows: 

C0 	 Viability of Sludge Disposal 
Operations 

C3 Feasibilityof Reclaimed Water Sales 
0 Alternative Non-Water Utility Billing 

and CollectionSystems 

13 	 Optionsto Offset Lost Revenues Owed 
by Non-PayingGovernmentAgencies 

C3 FeasibilityofMeteringIndustrial 
Customers 

03 MiscellaneousOther Charges 
3 PublicRelations. 
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Section VII Related Findings and Recommendations 

A. Feasibility of Farming Operations 

Formal Government of Egypt policy 

requires all government agencies to divest 
themselves ofany business operations 
unrelated to their core business. 
Compliance with this policy requires the 
GOSD to discontinue its farming 
operations. Farming is not related to a 
sewer utility's mission or operations. 

The GOSD also should discontinue 
farming operations because it loses money. 
Figure VH-I shows that revenues from 
GOSD agricultural operations have 
declined over the last three fiscal years 
from LE 63,549 to LE 31,594. 

Figure VII-1 

Revenues From the Sale of Crops 


FY 1990/91 - 1992/93 

(LE) 

0The 
,a 
5MMM 
LEW 

3 
zm,,= 
aw 

l]G
15grades 

OSD 

,YSM, FY*,M FYIemployees 

Source: GOSD Finance and Budget Department 

The GOSD was not able to provide any 
information on the cost of its farming 
operations. Therefore, the costs of 
GOSD's farming operations are 
approximated using estimates of 
agricultural headcount and GOSD base 
salaries and bonuses. 

According to a 1993 draft report on 
GOSD staffing, approximately 153 
employees are involved in agriculture, 
irrigation, and sludge operations.' The 

1 Source: CH2M Hill/OM], GOSD Draft II. 

OrganizationalStructure and Staffing Functions, 

May, 1993. 

findings of the staffing report are shown in 
Table VII-I. 

Table VII-1
 
Number of GOSD Employees in
 

Farming Operations - FY 1992/93
 

Region 
West Bank 

Function 
Agriculture 
Agrcuture and 

Number of 
Employees 

21 

75 

Sludge 

East Bank Agriculture 42 

South Irrigation 

Total 

15 

153 

If it is assumed that half of the employees 
in the agricultural and sludge and irrigation 
functions are dedicated solely to agricultural 
activities, then approximately 108 GOSD 
employees are involved with agriculture: 

21 + (75/2) + 42 + (15/2) = 108. 

actual salary costs for these 108 
employees depend on their employment 
grade. The GOSD has six employment 

and three management grades. 
salary and bonus payments for each 

grade are shown in Table VII-2. If it is 
assumed that all of the 108 agricultural 

are in the lowest grade, then total 
salaries and bonuses in fiscal year 1992/93 

are estimated at LE 277,992 (108 x LE 
2,574). 

Table VII-2
 
GOSD Salaries and Bonuses
 

by Position - FY 92/93
 

Annual 
Base Salary 

Grade Plus Bonus (LE) 
Top Management 10,948 

High Management 8,776 

General Manager 8,126 

First 6,915 
Second 5,905 

Third 4,719 

Fourth 3,634
Fifth 2,978 

2,574 

Sixth__ ,57 _ 
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Section VII Related Findings and Recommendations 

Assuming that all employees are in the 
lowest grade and that salaries are the only 
cost of farming, then farming loses money. 
In fact, for the last two years combined, 
farming revenues only recovered 12 percent 
of salary costs. There is no justification for 
rate payers to continue to support GOSD's 
unprofitable farming operations. 

If it is the GOE's goal to provide 
employment for the people farming the 
lands, it should do so under the direction 
of the Ministry of Agriculture and Land 
Reclamation. The Ministry then should 
make the decision to keep the farming 
operation or eliminate it. 
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Section VII 	 Related Findings and Recommendations 

B. 	Viability of Sludge Disposal 
Operations 

Unlike farming operations,sludge

disposal operations are part of normalGOSD 
sewer utility operations. Wastewater 

Wstewterand 
treatment plants are designed to remove 
BOD, TSS, and other pollutants from 
wastewater flows. Sludge isa by-product 
of a plant's treatment and drying 
processes. Most costs related to sludge 
production are incurred during treatment 
and are, ineffect, sunk costs. The cost of 
how sludge isdisposed of, not produced, is 
the focus of this discussion. 

There are two basic alternatives to 
sludge disposal. Sludge either is dried and 
sold as fertilizer or is pumped as waste into 
lagoons, evaporation ponds, percolating 
pits, or other suitable containment areas. 
Revenues generated from sludge sales help 
offset unit process treatment costs. Also, 
microbiological concerns (i.e. infectious 
disease, acute health effects from chemicals, 
and longer-term health impacts) and risks of 
incidental and unplanned contamination of 
groundwater are less likely to result from 
sludge drying operations than from 
evaporation and percolating ponds.2 

sewe utiityopercion. 

Furthermore, the economic costs of 
producing sludge for reuse are comparable
tpduming sludge toreutaent arabe 

to pumping sludge to containment areas.
Neither sludge drying bed nor sludge 

lagoon operations are labor intensive. The 
costs of both operations primarily depend 

on the length ofthe discharge pipe leaving 
the wastewater treatment plant. The 
GOSD sludge drying beds at the Abu 
Rawash, Berka, and Helwan wastewater 
treatment plants are adjacent to each 
wastewater treatment plant. Because the 
sludge drying beds are so close to the 
treatment plant, the tost of a sludge 
disposal pipe is relatively low. 

Source: CH2M Hill,Reclamation Reuse for 

Groundwater Recharge. Volume One Sumnumay, 
City of San Jose, July, 1992. 
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The GOSD also incurs few costs once 
the sludge ispumped to the sludge drying 
beds. Alocal entrepreneur has contracted 

to stack and remove 
GOSD dried sludge to this entrepreneur 

other individuals with his own 
and labores pith o 

machinery and laborers, paying the GOSD
 
LE 1.25 per cubic meter. Revenues from
 
the sale of sludge to this entrepreneur and
 
other individuals during the last three fiscal 
years are shown inFigure VI-2. 

Figure VII-2
 
Revenues From the Sale of Sludge
 

FY 1990/91 - 1992/93
 
(LE)
 

1.=3 

, 140 

,,= 3.%
 

A 

_M_,am_,___ _,Y 
Source: GOSD Finance and Budget Department 

The incremental economic costs that 
the GOSD incurs from drying sludge are 
comparable to those from pumping sludge 
to containment areas, the environmental 
impact of drying sludge is less than 
pumping sludge, and revenues can be
generated at essentially no additional cost.
Therefore, 	the GOSD should continue its 
dried sludge operations. 

Although the GOSD has substantially 
increased itrevenues over the last three 
fiscal years, the GOSD could increase 
revenues further by improving its current 
sludge disposal operations. The GOSD 
should focus on increasing sludge quantity 
and quality (i.e., reducing the content of 
heavy metals, presence of toxic substances, 
and water content). The more sludge the 

GOSD can efficiently produce and sell to 
marketable and legal specifications, the 
more revenues the GOSD can generate. 
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Section Vii 	 Related Findings and Recommendations 

According to the GOSD's head 
chemist, sludge specimens from the Abu 
Rawash and Berka treatment plants contain 
heavy metals and high percentages of 
microbes that cause diseases.3 The 
presence of heavy metals could be 
controlled ifLaw 93 were enforced by the 
GOE.4 Research and studies must be 
undertaken by the GOSD to address the 
microbiological concerns of dried sludge 
produced at Abu Rawash and Berka. The 
costs of further GOSD research would 
result regardless of whether the GOSD 
operated sludge drying beds or pumped 
sludge to containment areas. GOSD 
sludge and effluent are regularly monitored 
by the GOE's Ministry ofPubic Works and 
Irrigation and the Ministry of Health 

According to the GOSD's head 
chemist, the current price for sludge of LE 
1.25 per cubic meter could be increased to 
LE 4 per cubic meter if the characteristics 
ofGOSD sludge were upgraded to market 
and legal specifications. Under the same 
circumstances, the quantity of sludge sold 
also could increase from approximately 
three cubic meters per acre to about five 
cubic meters per acre. 

According to ISC team members, the 

GOSD is able to sell all of the sludge that 
it produces when the specifications of 
GOSD's sludge are acceptable to 

3 GO5D Chemist Yeha lbrahim Sherif: GOSD 
working paper, 1993. 

4 	 As discussed in Section V',- Recommended Other 
Service Charges, La,. 93 requires factories to pre- 
treat wastewater dischargcs and to prevent harmful 
residues from reaching the citys sewage network. 

buyers. The managers of GOSD's 
sludge operations estimate that the 
demand for dried GOSD sludge will 
continue to tle greater than the GOSD's 
sludge production capacity over the five 
year rate study. It is assumed that by 
fiscal year 1994/95 the GOSD will have 
reduced the toxins and heavy metals 
from its sludge at Abu Rawash and 
Berka treatment plants to marketable 
levels. Sludge sales are, therefore, 
projected to increase at the same rate 
that total sludge production is expected 
to increase during the five year period. 5 

Estimated revenues from sludge 
production are shown in Table VII-3. 

Table VI-3
 
Projected Revenues From
 

Sludge Disposal Operations
 
Fee 

Fiscal Revenues 
Year (LE 000s) 

1992/93 118 

1993/94 121 
1994/95 124 

1995/96 127 

1996/97 130 

1997/98 133 
199F/99 136 

5 	 Sources: AMBRIC, System LoadReview, 
Volume 1,Table 4-2. Camp Dresser & McKeet~oiAplatnofnhnePrmy
International, ApplicationofEnhancedPrimary
Treatment at the Abu Rawash Wastewater 

Treatment Facility, Table 7. According to the two 
studies, the compounded annual growth rate for 
East and West Bank sludge production is 2.5 
percent per annum. 
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Section VII Related Findings and Recommendations 

C. Feasibility of Reclaimed until sometime in 1995 and 1996. As 
Water Sales mentioned above, the production of 

Reclaimed water isthe non-potable, 
higher quality effluent from a treatment 
plant. The production of reclaimed water 
typically requires several unit processes
beyond primary and secondary treatment, 
bond riar an sco ndaereaten,
of w.hich all are costly to operate. 

Common processes used to produce 
reclaimed water include: 

" Nutrient removal 

O Filtration 

[ Demineralization 

C3 Organic removal 

O Disinfection. 
The GOSD believes itcan sell 

reclaimed water for irrigation and 
agricultural use from its secondary 
treatment plants after additional 
chlorination. This conclusion 

underestimates the complexities involved 
with funding, constructing, producing, and 
delivering reclaimed water to potential 
reclaimed water customers. According to 
the Cairo Wastewater Organization, the 
agency that currently would be responsible 
for designing and constructing GOSD 
reclaimed water facilities, the potential for 
GOSD reclaimed water sales isat least a 
decade away. For these reasons and those 
that will be discussed below, it is assumed 
that sales of reclaimed water are not viable 
during the five year rate study. The 
following issues illustrate the difficulties 
that the GOSD must overcome before 
reclaimed water sales are viable. 

1. Physical Limitations 

At present the GOSD has no reclaimed 
water production and delivery capabilities.As discussed i on - OperatinganI 
Environment,the GOSD has only recently 
begun secondary wastewater treatment 
operations at two wastewater treatment 

plants. Secondary treatment is planned for 
two other GOSD plants but will not begin 

Page VII-6 

reclaimed water involves much more than 
adding chlorine to secondarily treated 
water. In addition to constructing the 
operational facilities for the unit processes
to produce reclaimed water, the GOSD 
would also have to construct the following
aiiist eivrrcamdwtr 

facilities to deliver reclaimed water: 

M Transmission pipelines 

0 Distribution pipelines 

03 Transmission pumps 

03 Diversion pumps 

0 Storage tanks. 

A minor constraint to establishing
reclaimed water operations is that chlorine 
is difficult to obtain in Egypt. The vast 
majority of Egypt's chlorine supply is made 
available to the water utility to help provide 
potable water. If the supply of chlorine 

continues to be limited inthe future, itwill 
be difficult for the GOSD to obtain chlorine 
for the production of non-potable water. 

2. Funding 

A significant factor in designing 
reclaimed water operations is determining 
an optimally configured transmission 
system to deliver reclaimed water to 
customers. Longer transmission s'stems 
are more costly to construct and operate 
and require more time to plan and build. 
Funds also are required to purchase the 
right-of-way to build conveyance systems 
to customers in industrial areas. Only the 
Helwan and planned Shoubra el Kheima 
treatment plants are located near industrial 
areas. Estimates of when secondary 

treatment might begin at Shoubra el 
Kheima are unavailable from the CWO. The costs of serving potential reclaimed 
water customers from the remote locations 
of GOSD's other wastewater treatment 
plants makes reclaimed water operations at 

those sites not feasible at present except 
for agriculture. 
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The GOSD also has no available funds 
to undertake any of the intensive processes 
or projects required. GOSD funds are 
presently insufficient to operate and 
maintain the wastewater system. Funds 
required for even a small reclaimed water 
operation are substantial. For example, the 
estimated costs of a recent reclaimed water 
transmission system in the United States, 
which is only 13 miles in length and 
provides just 21 million gallons of 
reclaimed water per day (80,000 cubic 
meters) was approximately $60 million (LE 
200 million). 6 

Initial funding for reclaimed water 

operations would need to come from the 
GOE or donor nations. Even if these 
sources approved funding, obtaining these 
funds could take several years. Project 
funding would require numerous studies 
and tests to determine feasibility, hydraulic 
needs, reclaimed water demand, health 
impacts and environmental risks, and 
results of groundwater sim:lations before 
any donations or grants are made available, 

3. 	 Reclaimed Water Demand 

Reclaimed water for irrigation is 
typically demanded by larpe water users 
such as parks, sports clubs, and schnls. 
Several industrial process facilities who use 
substantial amounts of water, also are 
potential users of reclaimed water. 
Reclaimed water also could be used by 
various Cairo businesses for paper and 
fiberglass processing, cooling tower 
feedwater, and operating air scrubbers, 
Reclaimed water is also suitable for 
agriculture use. However, the GOSD faces 
several obstacles for selling reclaimed 
water to each of these customers, 

Water of comparable properties to 
dwater is currently provided at a 

Sourcc: C112M Hill, Reclamation Reuse far 

Groundwater Recharge. Volume On 

City of San Jose, July, 1992. 
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very low price from the water utility. The 
water utility sells raw water to industrial 
customers at eight piastres per cubic meter. 
Other industries illegally pump water from 
the Nile river or from Cairo's canals and 
drains for their purposes. Therefore, the 
GOSD may find it difficult to persuade 
potential customers to switch to reclaimed 
water. Unless GOE legislation is passed 
which bans and penalizes the use of 
unauthorized connections, or the GOSD 
can sell reclaimed water at a lower price 

tthan the wa er utility, sales of reclaimed 
water are likely to be insignificant within 
the five year rat study. 

One alternative would be to lobby the 
GOE to draft legislation requiring industries 
bordering reclaimed water pipelines to 
connect to the system. The strategy of 
mandatory connection is currently being 
utilized in several areas of the United 
States. However, the GOE's timetable for 
drafting and approving such legislation is 
lengthy, especially when the interests of 
local governorates are impacted. Also, new 
legislation related to wastewater operations 
may get the same level of enforcement as 

present wastewater legislation, which is 
minimal to non-existent. 

4. O eraio fe i 
Water Operations. 
Even though reclaimed water sales 

during the five year period of the rate study 
are unlikely, the long-term potential for 
reclaimed water operations should not be 
dismissed. Reclaimed water is a valuable 
resource that will ease the loads placed on 
the Nile River. Therefore, the GOSD 
should establish an appropriate time frame 
today for examining the feasibility and 

implementation of reclaimed water within 
the next ten years. Several key issues that 
the GOSD should begin to address are 

summarized below: 

M 	 Determine the total costs and benefits 
from potential reclaimed water 
operations 
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O3 Perform market assessment of 3 Develop agreements between 

C3 
reclaimed water demand 
Prepare an environmental impact
review of the affects of reclmed 

various entities including CWO, 
local governorates, and relevant 
GOE ministries, for design, 

water construction, administration, 

and operation of the system 
O Develop legal mechanisms andprice incentives to promote the 

primumincens o rimoe wter 
maximum use of reclaimed water 

0 Obtain permits to sell reclaimed 
water from the Ministry of Public
Works and Irrigation and the 

O Identify and pursue funding Ministry of Health. 
mechanisms and sources 
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Section VII 	 Related Findings and Recommendations 

D. 	 Alternative Non-Water Utility 
Billing and Collection Systems 

At present the GOSD has no ;nternal 
billing and collection function. The GOSD 
currently depends on the water utility to 
issue water bills, process payments,issu watr bllsprocssaymetsDetailed 
process wastewater surcharges included on 

each water bill, and transfer full and correct 
wastewater revenues to the GOSD. The 
water utility bills all customers on a bi-


ntlty basils 


After processing payments, the water 
utility periodically (not necessarily each 
billing period) sends a check to the GOSD 
for the amount it collects from the surcharges on water consumption. The 
GOSD retains only 10 percent of the 
amount retaived roy te er ty fo 
amount received from the water utility for 
salary and bonus payments. The GOSD is 
required to transfer the remaining 90 
percent of surcharge revenues to the 
Ministry of Finance. 

1. 	 Analysis of Water Utility Billing and 
Collection Systems 

The advantages to the GOSD of 
continuing to rely on the water utility for 
billing and collection are: 

" Billing and collection services are 
received at little to no direct cost, 
assuming that the water utility does not 
withhold any payments 

" An internal billing and collection 
department at the GOSD would add 

administrative overhead costs and 
could duplicate water utility processes. 

Changes which should be made 
immediately if the water utility continues 
billing and collection include the following: 

LJ 	 Provide accurate billing data to the 

GOSD and identify billing errors. The 
GOSD has no control over the quality 
ofbills sent to customers nor of the 
information about billings and 
collections from the water utility 

-I ERNST& YOUNG 

03 	 Provide customer billing information. 
Because the billed and collected 
amount from wastewater surcharges is 
transferred to the GOSD in one lump 
sum, the GOSD has no ability to 
manage its own cash flow operations.billing information would 

ale biln tormin the 
allow the GOSD to determine the 
average and range of wastewater 
demanded by each customer class, 
pinpoint the largest users of disposal
services, identify collection rates, and 

determine the amount and timing of 
late payments by account and customer 
class 

07 	 Review billings and collections. At 
present, the GOSD has no mechanism 
to verify how much is billed now and
how much revenue is actuall; collected 
from wastewater surcharges 

0 	 Establish mechanisms to encourage 
customers to pay their bills 

0 	 Establish fixed schedules for 
transferring revenues from surcharges 
to the GOSD on a regular basis. The 
GOSD currently has no control over 
the timing or the amount of cash 
received from the water utility. The 

irregular transfer of revenues after 
several months weakens the GOSD's 
working capital funds. Daily or 
weekly transfers of revenue would 

strengthen the GOSD's financial 
stability. 

2. 	 Recommendations 
The changes required indicate how 

GOSD financial autonomy and institutional 
sustainability is constrained by its reliance 
on an external organization for revenue 

collection. The following two 
recommendations are made to improve the 
GOSD's chances ofeventually becoming 
fully autonomous. The goal is to 
internalize billing and collection at the 
GOSD. 
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Section VII Related Findings and Recommendations 

a. 	 Staff GOSD Personnel in the 

Water Utility's Billing and 

Collection Department 


The GOSD should begin negotiations 
with the water utility immediately to place 
GOSD accountingy personnel in the water 
utility's billing and collection department. 
These GOSD personnel would track 
wastewater billings and collections and 
prepare monthly financial reports. Also, 
GOSD personnel located within the water 
utility could leverage the experience of 
water utility billing and collection staff to 
facilitate the establishment of similar 
operations at the GOSD. Although the 
GOSD should estimate the workload and 
appropriate staffing levels, it may be 
necessary for two accounting clerks and 
one clerical staff to be located at the water 
utility. 

b. 	 Internalize Billing and 

Collection 


Within the next five years, the GOSD 
should establish its own billing and 
collection department. During this time, 
the GOSD should define specific billing 
and collection processes and procedures 
and determine the costs it would incur for 
providing these services. These processes 
and procedures include: (1) receiving 
updates from the building permit unit to 

determine new accounts, (2) setting up 
new accounts for billing, (3) obtaining 
meter readings from the water utility on a 
timely basis where applicable, (4) 
generating bills to customers, (5) receiving 
and responding to customer billing 
inquiries, (6) processing payments, (7) 
updating customer account information, 
(8) creating financial controls and an audit 
trail for billings and collections, (9) 
preparing appropriate financial reports, and 
(10) preparing ad-hoc reports. 

A billing and collection unit also would 
track and develop reports on historical 
demand patterns, by account and by 
customer class. This would provide 
valuable baseline data for preparing 
forecasts of demand, which directly 
influence capital and financial planning and 
rate setting. 

A GOSD billing and collection function 
would be responsive to GOSD needs,
which the current GOGCWS system is not, 
and could provide immediate payback in 
terms of improved cash flow, collection 
rates, and overall financial control. Also, 
customer relations would be greatly 
improved. The GOSD could respond to 
customer inquiries directly and quickly, 
rather than explaining to the water utility 
what the inquiry is and relying on the water 
utility for a response. 
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Section VII Related Findings and Recommendations 

E. Options to Offset Lost Revenues 

Owed by Non-Paying Government 


Agencies 

As discussed in Section I- Operating 
Environmen:, the amounts collected from 
government customers is estimated to be 
only 27 percent of the total amount billed. 
This cost the GOSD an estimated LE 8.7 
million in uncollected revenues in fiscal 
year 1992/93. This low rate is 
unacceptable, especially because these are 
non-paying government offices, public 
sector companies, and military operations. 
The GOSD has no method for determining 
which government customers do not pay 
their bills because the water utility does not 
maintain summary collection and billing 
records by individual customer or by 
customer classification, 

The GOSD has several options for 
identifying the amounts owed by non-
paying government customers. As an 
interim solution, it was earlier 
recommended that GOSD accounting 
personnel be assigned to the water utility's 
billing and collection department. Thisstaffwoentities 
staff would work with water utility 
personnel to identify which government 
customers do not pay their bills. By 
analyzing water utility collections, the 
GOSD can monitor non-paying 
government customers to determine which 
accounts are past due by 30, 60, and 90 
days. 

The GOSD should attempt to collect 
from these entities directly or request 
direct payment from the Ministry of 
Finance (MOF). The ability to 

communicate to the G-OE the actual 
identity and amount owed may help the 

GOSD reduce delinquent accounts. If the 
GOSDdesdnotuke dinuet aontGOE does not make direct payment tot thethe 

GOSD, the GOSD has the option to 

maintain a balance of the total amount of 
receivables owed from government 
agencies and offset this amount against any 
payables the GOSD owes to the GOE. 

Other options require more direct 
participation and negotiation with the 
GOE. Because of this, these options 
appear less viable in the short-term than 
staffing personnel at the water utility. 

One reason cited by government entities 
for non-payment is that the MOF does not 
approve sufficient budget amounts to enable 
them to pay utility expenses such as 
wastewater bills. One option, therefore, is 
to ensure that the MOF approve enough 
funds to be included in the budgets of 
government agencies for wastewater 
payments. The reduced amount ofGOE 
direct subsidies to the GOSD could be used 

to fund the full wastewater bills of these 
government agencies. 

Another option would be for the 
GOSD to control the wastewater budgets 
of government entities directly. 
Wastewater funds approved by the MOF 
for government entities could be held incouldwaberheldlin 
escrow by the GOSD and used to pay bi­
monthly wastewater bills. 

Another reason cited by government 
agencies for late or non-payment is that the 
governorates in which they work refute 
utility rate increases. The right of 
governorates to contest rate increases 
allows government offices and public 
companies to delay payment for several 
billing periods. This situation would be 
eliminated by an autonomous GOSD that 

could enforce bill collections. Another 
option would be for the GOSD to require 
the GOE to remove the right of 
governorates to protest national tariffcharges and force government entities to 

pay amounts owed. 
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Section VII 	 Related Findings and Recommendntions 

F. Feasibility of Metering Industrial 

Customers 


Widespread and well operating meters 

are beneficial to the design of equitable 
water and wastewater user fees. Without 

accurate flow measurements, any potential 
benefits of an industrial monitoring 
program and industrial high strength 
surcharges will not be attained. 

In Cairo, water meters are neither 
widely installed nor operative. Estimates 
of water meter coverage for Cairo's 
domestic (residential) class is as low as 25 
percent of total domestic connections. The 
water utility claims that approximately 75 
to 80 percent ofthe installed meters are 
not working due to mechanical failure. 
Effectively, only one in five customers is 
metered. 

Because of inoperative and uninstalled 

meters, the water utility must estimate 
water consumption for most water 
customers using one, or a combination of, 

the following measures: 

0 	 Average historical use 

13 	 Size of connection pipe 

O3 Size and number of flats 

O3Amount billed in the previous period 

According to an analysis completed six 
years ago, water customers are overbilled, 
on average, up to 20 to 30 percent more 
than what they actually consume as a result 
of the water utility's methods of 
estimation. 7 By this measure, b th the 
water utility and the GOSD clc:.' need a 
more effective system for measuing 
customer wastewater consumption. 

According to the World Bank, up to 80 

percent ofwater consumption can be 

attributed to no more than 20 percent of 

7 	 Source: James Montgomery and Associates, 

Pilot Metering Program. 1987. 
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total connections. 8 Because industrial 
customers consume the largest quantity of 

water per account, it would be most 
appropriate to concentrate on metering 
these customers first. 

Neither the water utility nor GOSD 
were able to provide information requested 
on: 
fl Total number of private and public 

sector industrial customers requiring
 
new meters
 

0 	 Total number of different meter sizes 
required by unmetered industrial 
customers 

0 Costs for each meter size 

0 Water or wastewater demand by 
industrial customers 

0 	 Tangible benefits of metering. 

Without this information the feasibility 
of metering industrial customers could not 
be determined. Determining the feasibility 
of metering industrial customers also 
depends on improving and establishing the 
following baseline programs: 

0 	 Determine the number and size of 

meters required by all industrial 
customers in Cairo 

Oh Develop agreements with the water 
utility for joint responsibility of 

implementing, administering, and
 
operating an effective industrial
 
metering program
 

0 	 Determine funding requirements and 
identify and pursue funding sources 
for metering industrial customers 

03 	 Develop an effective training program 
on meter installation, repair,
maintenance, and reading to support 
mterng ondurialicstomer 

8 	 Source: The World Bank, Arab Republic ofEgypt, 

Water and Wastewater Sector Study, page 49, 
April 27, 1992. 
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Section VII 	 Related Findings and Recommendations 

0 	 Identify alternative suppliers of water 
meters.9 

Metering large industrial customers will 
not be feasible until all of these baseline 
programs are established. 

After these programs are established, 
the GOSD and the water utility should 
prioritize the sequence of meter installation, 
To support the industrial monitoring 
program and implementation of industrial 
surcharges, the industries in Cairo's 

The GOE prohibits the water utility from unportng 
water meters. At present, the water utility relies on 
a government-owned manufacturer to supply its 
water meters. The supplier does not provide well 
functioning meters in the quantities needed to 
meter unmetered customers. The GOE should 
consider lifting water meter import restrictions if 
the local supplier cannot expand production or 
deliver meters of the quality needed by the water 
utility and the GOSD. 

E-iERNST&YOUNG 

heaviest industrial areas, Embaba, 
Kalioubia, and North and South Helwan, 
should be metered first. Helwan industries 
should not be metered until they have been 
connected to the wastewater system. The 
GOSD should also prioritize the metering of 

large volume customers within these four 

industrial areas, such as the glue factories, 
bus depots, breweries, and food processing 
companies that were highlighted in Taylor 
& Binnie Partners' 1992 report: METAP 
CairoIndustrialEffluent ControlStudy. 
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Section Vii Related Findings and Recommendations 

G. Miscellaneous Other Charges 

There are several other charges that the 
GOSD believes it can initiate in the short-
and long-term to increase revenues. These 
revenues, however, will not have 
substantial impact on the five year financial 
plan. These potential charges can be 
classified as either operational or non-
operational GOSD services, 

1. 	 Operational Revenues from Specific 
Services 

Specific GOSD services provide a 
direct benefit to a particular customer or 
customer class. Therefore, the costs which 
result from specific services should be 
recovered from the direct beneficiary of the 
service rather than from general 
wastewater customers. 

Though none of the specific services 

are offered by the GOSD, the GOSD is 

discussing the potential of initiating a fee-

for-service for the following: 

0 	 Welding services 

O 	 Forgery work 

" 	 Training and consulting 

[] 	 Lab services 

[] 	 Sanitation services 

O 	 Pumping services 

C3 	 Maintaining industrial pretreatment 

facilities, 


The GOSD should also consider assessing 
penalties for non-payment. 

In determining whether a specific
service charge should be established, the 
following key issues should be addressed: 

[] 	 Does the specific service occur with 
sufficient frequency to warrant a 
special charge being developed? 

C3 	 Is a good work-order system in place 
to provide reasonable estimates of 
costs to establish the charge? 
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r0 	 Are revenues sufficient to justify the 
costs associated with providing these 
services? 

Due to the preliminary nature of the 
GOSD's plans, the lack of cost accounting 
data, and the unproven track record of the 
GOSD in providing each of the proposed 
services, estimation of revenues would be 
unreliable. Furthermore, the potential 
revenues that might be derived from these 
sources are not significant enough to 
impact wastewater charges. Therefore, 

revenues are assumed to be zero from
 
these services.
 

It should be noted that providing 
services to the private sector means 
establishing sideline businesses unrelated to 
the primary mission of the GOSD. Doing 
so would divert management's attention 

away from operating the utility. Also, 
staffing levels should not be so high as to 
afford the free time for personnel to 
provide these outside services during their 
normal shifts. The entire concept of fee­
for-service is questionable at this time, 

given other significant issues which must 
be addressed to attain financial autonomy. 

A brief discussion of other problems 
with establishing a fee-for-service program
is provided below. 

[] 	 Welding Services. Although the skills 

of GOSD welders are widely respected, 
it is unlikely that the GOSD can 
generate revenues from welding 
because the GOSD must match 
competitive prices offered by their own 
employees. GOSD welders currently
offer their services after normal work 
hours at below market rates. Unless 
the GOSD restricts its employees from 

providing these services, or the GOSD 
adjusts its fNes down to market prices, 
the GOSD will find it difficult to sell 
welding services to the private sector. 

0 	 Forgery Work. The GOSD lacks the 
lathe and smelting equipment required 
to establish the economies of scale 

BUERNST& YOUNG 
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Section VII 	 Related Findings and Recommendations 

typical ofmass produced pans. In the 
past, the GOSD was successful in 
forging discontinued pump casings and 
other spare parts. However, these 
products were designed for internal use 
by the GOSD. The GOSD would need 
to develop an expertise of private 
sector forgery needs before it could 
offer such services to Cairo's 
enterprises. The GOSD also needs to 
identify funding sources to invest in 
new lathes and related equipment. For 
these reasons, it is improbable that the 
GOSD will generate substantial revenes from orgeery w nth revenues from forgery work during the 
five year rate study. 

0 	 Training and Consulting. A small 
number of qualified GOSD engineers, 
are believed to currently offer freelance 
consulting services to the private 
sector. Total billings and the scope of 
their consultations is believed to be 
small. The GOSD would like its 

engineers to assist in design and 
supervision of construction of other 
wastewater treatment plants in Egypt 
and charge for their services 
accordingly. The GOSD also wants to 
charge for providing training services in 
areas such as management, treatment, 
O&M, and sewer cleaning to other 
wastewater agencies elsewhere in 
Egypt, the Middle East, and Africa. 

Given the current unmet training 
needs of GOSD's own personnel, andthe presence of foreign donors which 
currently provide funds for training 

services in these regions, it is unlikely 
that the GOSD will be able to provide 
these services and generate substantial 
revenues in the short-term. Although 
the GOSD may be able to provide 
these services in the long-term, the 
GOSD should not have excess capacity 
and additional employees focused 
solely on outside projects. 

-JJIERNST& YOUNG 


3 	Lab Services.10 At present there are 
nine GOSD laboratory facilities. Three 
labs are located at treatment plants and 
are unable to serve the additional 
demands of the private sector due to 
size limitations and their distant 
location to Cairo's industries. Three 
other labs also are located at treatment 
plants but are currently under 
construction and are designed 
specifically to serve the needs of their 
respective treatment plants. 

The GOSD also operates two 

central laboratories; one at the Dayoura 
pump station and another in Heliopolis.The lab facilities at Dayoura are old 

and currently unsuitable for use by the 
private sector. The lab facilities at 
Heliopolis are under major 
refurbishment. 

The ninth GOSD lab is located at 
the Siphon Pump Station but was built 
as a temporary structure to train GOSD
lab staff. The Siphon lab needs to be 
reconstructed if it is to offer lab 
services to the private sector. Due to 
the shortages of adequate equipment 
and space, it is unlikely that the GOSD 
will be able to increase revenues from 
lab services in the short term. 

0 	 Sanitation Services. The GOSD 
would like to provide pipe cleaning 
services and other sanitary services toCairo's hotels, housing complexes, and
 
Cioshtlhuigcmlxs n

large scale industries. The difficulty in 
projecting reliable revenues from 

sanitary services lies in assessing the 
potential demand for GOSD sanitary 
services from the private sector. 

C3 	 Pumping Services. The GOSD would 
like to rent the use of its mobile pumps 
to pump ground water at construction 

10 	 Much of the analysis of GOSD lab facilities is 
taken form Taylor Birnic & Partners, METAP 
Cairo IndustrialEffluent Control Study, Final 
Report, pages 58-64, July 1992. 
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sites when the pumps are not needed 
elsewhere at GOSD locations, 
Compared to the other potential 
revenue sources mentioned above, 
renting mobile pumps may be easier to 
implement in the short term. However, 
the GOSD must first determine how 
many pumps it has available to rent, as 
well as determine the private sector's 
need for mobile pumps. 

3 	Maintaining Industrial 
Pretreatment Facilities. Large 
industries are required to install and 
operate pretreatment facilities by Law 
93. In practice, Cairo's industries do 
not properly maintain pretreatment 
machinery and most pretreatment 
operations do not work. This would 
generally indicate that a large market 
for pretreatment facilities exists in the 
Greater Cairo area. However, 
industrial pretreatment facilities are 
largely inoperative because Law 93 is 
not enforced by penalties or fines, 
Unless the law is more strictly 
enforced, the demand for GOSD 
pretreatment services is unlikely. 

O3 	 Penalties for Non-Payment and 
New Account Fees. These fees are 
not currently assessed to GOSD 
customers because the GOSD cannot 
identify non-paying customers or new 
accounts. Revenues could be 
generated from these sources if 
current billing and collection 

procedures are substantially modified 
as proposed in this report. In the 
short-term, the GOSD should focus 
on modifying billing and collection 
processes to collect amounts owed, 
then focus on implementing additional 
penalties. 

2. 	 Revenues From Non-Operating 
Sources 

The GOSD also could generate 
revenues from selling assets, such as 

abandoned pump stations, vehicles, 
machinery, and spare parts. However, 
given the poor maintenance history of 
these assets, their only value may be in the 
scrap value of the material. A buyer will 
want an offset from the GOSD for the cost 
of transporting the scrap, so the net scrap 
value could be insignificant. 

Sales of abandoned pump stations, 
machinery, vehicles, and inventory are 
constrained by the uncertainty of who 
owns the title to these assets. Ownership 
title to GOSD facilities is contested by the 
GOE, governorates, and the GOSD. 
According to GOSD ISC project team 

members, title of ownership is controlled 
by the governorates. The GOSD was not 
able to provide valuation information for 

any of the decommissioned pump stations, 
equipment or machinery eligible for sale. 
Because of this and ambiguous ownership 
potential revenues from the sales of these 
assets could not be determined. 
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H. Public Relations 
The willingness of rate payers to accept

The illngnssayes tf rte acept 
higher wastewater charges will depend on 

their perception of the level and quality of 
wastewater services provided by the GOSD. 

Customers also need to be educated as to 
the health and environmental benefits of 
increased (and more costly) wastewater 
services. These objectives could be attained 
through an effective public awareness 
program which would help inform 
wastewater consumers of the need to 
charge a fair rate for maintaining and 
expanding wastewater services as the GOE 
and foreign donor subsidies are reduced. 

Communicating the new charges will 
be a responsibility that GOSD must 
address as soon as feasible. An important 
point which must be stressed is that there 
are tremendous benefits gained from the 
rehabilitation, upgrade, and expansion of 
the existing wastewater collection and 
treatment system. Also, customers must 
be made aware that the charges they now 
pay cover only a fraction of the costs of the 
system, that government funds for the 
system will be reduced in the future, and 
that customers should be expected to pay a 
greater share of the costs of the system. 

Communicating the new charges should 
be tailored to specific classes of customers. 
In the case of domestic customers, thepropsedchagesfallwel wihinthecustomers. 

economic means of all households. Lower 
income households are being provided a 
charge well below the true costs of 
providing the service. Higher income 
households should accept the higher 
charges, which are still very small in 
comparison with their income levels, 

In the case of government customers, it 
should be clearly communicated that non-
payment of wastewater bills will no longer 
be acceptable. Currently 70 percent of 
government customers do not pay their 
bills; the resulting shortfall in collections 
must be made up by those customers who 

--IERNST& YOUNG 

do pay their bills (including domestic 
customers). The GOSD should work with
the GOE and individual government 

customers to demonstrate the substantial 
ret pries c ethe service, 

relatively low prices charged for the service, 

The easiest way to inform wastewater
 
customers would be through an insert to
 
the bi-monthly water/wastewater bills.
 
Written materials should be developed that
 
explain the following:
 
03 Need for wastewater services
 

C] 	 Gradual reduction in funding from the
 
GOE
 

03 	 Resulting increase in level ofwastewater 
services and treatment to be provided by 
the GOSD during the transition to a 
financially autonomous utility 

03 	 Financial performance indicators
 
showing the GOSD would be an
 
efficient utility once autonomous
 

imNe eter che t b e 
implemented during the next fiscal year 

03 Examples ofdomestic wastewater bills 
at different levels of usage 

0 Methods for reducing the customer's 
bi-monthly bill. 

In addition to the water bill insert, a 

separate newsletter could be sent to allThe newsletter could provide 
more detail than the insert and contain the
increased benefits of the rehabilitated and 

new system and future plans to improve 
service. 

Other activities the GOSD could 
consider as part of a public awareness 
program include: 

03 Discussions on radio talk shows 
[ Public forums 

03 Billboards promoting the GOSD. 
These activities might not be as successful 
in reaching wastewater customers as the 
water bill insert and newsletter. 
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Section VIII. Five Year Financial Plan 

Previous sections of this report have 
presented analyses regarding the GOSD's 
costs and revenues, estimated water and 
wastewater demand, recommended 
wastewater charges, and projected 
wastewater revenues to be generated from 
these charges during the five year rate 
period. The results of these analyses, 
along with the GOSD's Capital 
Improvement Plan (CIP). are the basis forGOSDs prjecedfve yar inanialoperate 
GOSD's projected five year financial 
results. 

Also, many assumptions are made in 
order to develop wastewater charges and 
projected five year financial results. This 
section presents the results of testing the 
sensitivity of wastewater charges and level 
of GOE funding to changes in several key 
assumptions: (I) autonomy dates. (2) 
electricity prices, (3) collection rates, and 
(4) 	 GOSD's direct facility costs and 
maintenance capital costs. 

Acceptance by Cairo residents and 
businesses of new, higher charges depends 
on the confidence customers have in tht 
ability of the GOSD to run an efficient 

utility capable of'providing good service at 
a reasonable cost. To become efficient, the 
GOSD must greatly improve or implement 
management, personnel, information, and 
financial processes which are necessary for 
the operation of a self supporting utility. 

We found serious deficiencies in 
GOSD's ability to plan for, and 
implement, wastewater user charges and to 
ipee astaatlr autonomousuorchrgsas a financially 
utility. This section presents a number of 
specific recommendations to improve the 

GOSD's chances of becoming financially 
autonomous. 

The remainder of this section is 
organized as follows: 

C3 	 CapitalInprovement Plan 
0 	 Degree of FinancialAutonom.v 

-Ittainedwith Recommended 
11astewaterCharges 

m 	 Ahernative Cost, Revenue, andRate 
Scenarios 

0 	 Recommendationsfor Becoming a 
Financially Autononous Utility. 
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Section VIII 	 Five Year Financial Plan 

A. Capital Improvement Plan 

Capital investments are necessary for 
the GOSD to provide quality wastewater 
services to existing customers and to 
provide wastewater facilities for the 
growth and economic development of 
Greater Cairo. Currently, two 
organizations are responsible for planning

fortewepning
wastewater capital projects: the CWO is 

responsible for planning, design, and 
construction of major foreign funded 
wastewater facilities; and the GOSD is 
responsible for planning for all other 
wastewater projects and equipment 
purchases. 

Neither organization prepares a 
comprehensive Facility Master Plan nor a 
Capital Improvement Plan (CIP). 
Typically. these documents would 
describe, in some detail, maintenance and 
new capital projects, and would include 
project locations, maps, and major capital 
outlay requirements for each year of .he 
plan. These documents also would include 
demand projections, operating and 
regulatory issues, and other information 
required to substantiate the need for these 
projects. 

Both the GOSD and CWO prepare five 
year capital outlay requirement schedules 
that describe each project, estimate capital 
outlay requirements for each project, 
project cumulative capital outlay 
requirements for a five year period and for 
the current fiscal year. and estimate the 
cumulative project funding by source for 
the five year period. No projections are 
made of annual capital outlay requirements 
for each year of the five year schedule. 
These schedules are prepared 
independently by the CWO and GOSI) 
and are not combined into a single 
planning document. The most recent five 
year schedules are for fiscal years 1992/93 
through 1996/97. 
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A comprehensive Capital Improvement 

Plan for the Greater Cairo wastewater 
system does not exist, though a CIP is a 
critical element of a wastewater utility's 
financial forecast. Because of the 
magnitude of expenditures involved with 
capital projects, any significant changes to 
the CIP (whether in amount or timing) canhave a significant impact on the level and 

scheduling of rate increases. 

A Capital Improvement Plan is 
required to compute wastewater charges. 
Exhibit VIII-l, on the next page, presents 
a CIP that is prepared from the capital 
outlay reqi irement schedules provided by 

the CWO and GOSD. The Capital 
Improvement Plan consists of three 
sections: 

[3 	 Capital outlay requirements for new
 
capital projects
 

10 	 Capital costs. 
Capital outlay requirements are the 

cumulative amount of expenditures 
required to plan. design, and construct new 
capital projects in tile Greater Cairo 
wastewater system. The amounts are 

shown in the year funds are first needed to 
finance construction. Capital sources are 
the projected funding sources for these 
new capital projects, including proceeds 
from grants and loans. Capital costs are 
the annualized costs recovered through 
wastewater charges, and include: 
3 Expenditures for maintenance capital 

projects 

C] Financing costs (principal and interest 
payments) for new capital projects 

0 Financing costs (principal and interest 
payments) on loans for existing capital 
projects 

0 Debt service reserve fund contributions 
for new and existing capital projects. 
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System-Wide Capital Improvement Plan 

Capital Outlay Requirements
Land 
Construction 
Equipment 
Transportation 
Other 
Total Capital Outlay Requirements 
for New Capital Projects 

Capital Sources 
Government Loans 
Short-Term Loans 
Foreign Government Grants 
Government of Egypt Grants 
System Development Charges 
Interest Income 
Sales of Assets 
G!her Revenues 
Total Capital Sources for New Capital Projects 

Capital Costs 
Maintenance Capital Projects 
New Capital Projects 
Existing Capital Projects 

- Debt Service Reserve Fund Contribution 
Total Capital Costs 

(L E 00s) 

1994/95 

3,206 
355,209 
88,422 
2,051 
2,624 

451,512 

93,102 
0 

171,262 
187,148 

0 
0 
0 
0 

451,512 

114,325 
6,851 
1,230 
8,08 

130,48787 

1995/96 

3,206 
355,209 
88,422 

2,051 
2,624 

451,512 

93,102 
0 

171,262 
187,148 

0 
0 
0 
0 

451,512 

123,355 
13,702 

1,230 
6,1 6 

145,138149,3 

Fiscal Year 

1996/97 

3,206 
355,209 
88,422 

2,051 
2,624 

451,512 

93,102 
0 

171,262 
187,148 

0 
0 
0 
0 

451,512 

132,386 
20,553 

1,230 
6,851 

161,020 

1997/98 

3,206 
355,209 
88,422 

2,051 
2,624 

451,512 

93,102 
0 

171,262 
187,148 

0 
0 
0 
0 

451,512 

141,416 
27,404 

1,230 
6,851 

176,901 

1998/99 

3,206 
355,209 
88,422 
2,051 
2,624 

451,512 

93,102 
0 

171,262 
187,148 

0 
0 
0 
0 

451,512 

150,446 
34,255 

1,230 
6,851 

192,782 



Section VIII 	 Five Year Financial Plan 

1. 	 Capital Outlay Requirements for 

New Capital Projects 


New capital outlay requirements are for 

construction of new collection and treatment 

facilities. Construction outlays are 
approximately 79 percent of total projected 
new capital outlay requirements each year. 

The largest construction projects are 
planned for the West Bank. Additional 
sewers are to be constructed in the 
Pyramids and Embaba areas, and branch 
tunnels are to be constructed in the Boulac 
area. Major East Bank projects include the 
new Gabel el Asfar wastewater treatment 
plant and branch tunnels in the central 
Cairo area. 

Equipment purchases account for most 

of the remaining new capital projects. This 
includes equipment for the Gabal el Asfar 
and Abu Rawash wastewater treatment 
plants. 

Requienents for new capital projects 
are assumed constant in each of the five 
y'ears of this rate study period. Neither the 
CWO nor GOSD could provide year-by-
year estimates of requirements for new 
capital projects. In reality, capital outlay 
requirements will vary from year to year, 
based on the planning, design. and 
construction of new wastewater projects 
projected to occur during each fiscal year. 

2. 	 Capital Sources for New Capital 
Projects 

All planning. design. and construction 
of new capital projects must be funded, 
The CWO and GOSD identified the source 
of funds for each new capital project. 
though not the specific year these proceeds 
are needed. New capital projects are 
assumed financed from three major 
sources: government loans, foreign 
government grants. and GOE grants. 

Only 20 percent of new capital projects 
are assumed financed through government 

Page VIII-4 

loans to be repaid by the GOSD or GOE. 
The remaining 80 percent of new capital 

projects are assumed financed by grants 
from the GOE and foreign donors. 

3. 	 Capital Costs 

Annual capital costs consist of: (I) 

expenditures for maintenance capital 
projects, (2) principal and interest 
payments on loans for new capit;.l 
projects. (3) principal and interest 
payments on existing loans for existing 
capital projects, and (4) debt service 
reserve fund contributions. These capital 
costs are discussed below. 

Maintenance Capital Projects 

Maintenance capital project costs 
account for LE 114 of the LE 130 million 
fiscal year 1994/95 capital costs shown in 
the CIP. These projects are required to: (1) 
maintain the fixed assets of the GOSD in an 
operating condition, (2) ensure financial 
resources are available for necessary 
replacement of equipment, and (3) upgrade 
the facilities when equipment and buildings 
need to be replaced. Doing so more 
accurately reflects the true costs of 
maintenance, ensures plant and equipment 
reach their useful service life, and ensures 
that customers pay their fair share of 
maintaining the wastewater system. 

The CWO does not recognize these
critical costs in their capital schedule and 
the GOSD identifies .jst two maintenance 

capital projects in their current capital 
requirement schedule. The costs of these 
two maintenance capital projects is 
approximately LE 3.5 million per year. 
This amount of maintenance cat.al project 
expenditures is substantially le :s than, wh-at 
is required for a wastewater aiiiity of 
GOSD's size. 

A more appropriate estimate would be 

based on a detailed, bottom-up 
development of a preventative maintenance 

N--ERNST& YOUNG 
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Section VIII Five Year Financial Plan 

program, which: (I) describes processes 
and equipment. (2) estimates useful life of 
each piece of equipment, (3) determines 
replacement schedules, and (4) estimates 
costs. Such a program is being developed 
by the ISC for the GOSD at this time. 

An alternative for planning purposes is 
to base annual costs on the replacement 
value of existing plant and equipment. For 
this study, it is assumed that annual 
expenditures on maintenance capital 
projects are two percent of the current 
value of GOSD facilities. 

TIe estimated value of existing 
facilities constructed as a result of the 

Greater Cairo Wastewater Project is 
assumed equal to LE 4.8 billion in fiscal 
y'ear 1992/93. based on information 
provided by AMBRIC and compiled by 
C1I2M Hill/OMI. This value is increased 
each year based on estimated annual CWO 
and GOSD expenditures on new capital 
projects. 

New capital project outlays in fiscal 
years 1993/94 and 1994/95 are projected to 
be approximately LE 505 million and LEespetivey. heseneware452 illin,

espetivey. hesenewand 
capital project costs are added to the 
estimated value of existing facilities in 
fiscal year 1992/93 (4.8 billion) to estimate 
the asset value in fiscal year 1994/95 (LE 

452 illin. 

5.7 billion). This estimated asset value is 
multiplied by two percent to determine 
assumed fiscal year 1994/95 maintenance 
capital project expenditures (LE 114 
million). 

New Capital Projects 

New capital project costs represent 
the annual debt service payments 
(principal and interest) on loans to fund 
new capital projects. These payments are 
on government loans assumed in the CIP. 
These loans are assumed to have an 
annual interest rate of four percent and a 
term of 20 years. 

Existing CapitalProjects 

Existing capital project costs are 
principal and interest payments on existing 
GOSD loans that currently are paid by the 
GOE. These loans primarily are below 
market rate loans from foreign 
governments. 

DebtService Reserve FundContribution 
Debt service reserve fund contributions 
e s edie res erv e f rinipalassumed equal to one year of principal
interest payments on loans for new 

and ist paets las fn 
andesti capital pets.ris fun 

to the dbsrcpye 
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Section VIII Five Year Financial Plan 

B. Degree of Financial Autonomy will cover all deficits and will retain all 
Attained with Recommended surplus revenues during the five year rate 

Wastewater Charges period. 

Exhibit VIII-2, on the following page, If the GOSD becomes financially 
presents projected five year financial autonomous, annual surpluses and deficits 
results of the utility. These projected would be carried forward from year to 
results incorporate assumptions in this year. This would assist the GOSD in 
report and assume wastewater charges smoothing wastewater charge increases in 
presented in Section V-Recommended that surpluses in one year could be used to 
11f'asiteater Charges are imposed by the off-set future year deficits. 
GOS). Prior to becoming financially 

These financial results reflect the autonomous, substantial funding is 
proportion of full costs to be recovered required from the GOE and donor nations 
through wastewater charges each year. for salaries, O&M, and capital projects. 
Operations costs are to be recovered first, Table VIII-l, below, indicates the 
followed by salaries, operating reserves, effective annual amount required from the 
and finally maintenance capital project GOE and donor nations each fiscal year. 
costs. By fiscal year 1998/99, the GOSD Costs recovered by the GOSD are 
is projected to recover the costs required to equal to the projected revenues generated 
operate and maintain the wastewater from the recommended wastewater 
system, charges and all projected non-service 

The financial results also reflect charge revenues of the GOSD. Costs 
increases in wastewater service charge funded by the GOE and donor nations vary 
revenues. These revenues increase from LE each year, depending on the proportion of 
68 million in fiscal year 1994/95 to almost annual salaries, operating costs, and 
LE 472 million in fiscal year 1998/99. an capital costs recovered through wastewater 
average increase of 62 percent per year. charges. At a minimum, the GOE and 

The surplus or deficit projected for donor imtions fund all new capital costs, 
each fiscal year is not carried forward into existilm capital costs, and debt service 
the next year. It is assumed that the GOE reserve fund contributions. 

Table Vi1-1
 
Projected GOSD Costs and Funding
 

(LE 000s)
 

Fiscal Year 
1994/95 1995/96 1996/97 1997/98 1998/99 

Costs Recovered by GOSD 79.897 123,453 193,060 313,721 491.241 

Costs Funded by GOE and 
Donor Nations 220.528 7 2 171.229 42.336 

Full Utility Costs (a) 300.425 351,436 450,323 484,950 533,577 

(a) Section IV-Revenue Requirements. Exhibit IV-2. System-Wide Full Utility Costs by Line Item. 
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General Organization for Sanitary Drainage 
Projected Five Year Financial Results 

(LE O00s) 

Fiscal Year 

1994/95 1995/96 1996/97 

Expenditures (a) 
Salary Costs 0 0 0 
Operations and Maintenance Costs 

Electricity 51,711 83,187 130,786
Fuels, Lubricants, and Chemicals 11,054 19,064 32,088 
Spare Parts and Othe- %onsumables 15,343 18,988 27,667 
Other Operating Expenses 1,789 2,214 2,519 

Total Operations and Maintenance Costs 79,897 123,453 193,060 

Capital Costs 
Maintenance Capital Projects 0 0 0 
New Capital Projects 0 0 0 
Existing Capital Projects 0 0 0 
Reserve Fund Contributions 0 0 0 

Total Capital Costs 0 0 0 
Total Expenditures 79,897 123,453 193,060 

Revenues (b) 
Service Charges 68,035 111,420 180,583 
Connection Fees 7,141 7,370 7,606
Administrative Fees 1,104 1,129 1,156 
Industrial High Strength Surcharge 0 0 0 
Other Revenues 3,895 3,922 3,951 
Total Revenues 80,175 123,841 193,296 

Net Surplus/Deficit 278 388 236 

< (a) Section IV- Revcnue Rc quiremcnts, Exhibit IV-3, System-Wide Adjusted Coss by Line Item. 
(b) Service Charge Rcvcnuc. Section V-Rccommended Wagcavtcr Ratcs, Exhibit V-8, Wastc,,er Service Charge Revenues. 

•4 Non-SerOice Charge Revenues Section IV-Revenue Requirements, Exhibit IV-4, Systcm-Wide Non-Service Charge Revenues. 

1997/98 

71,686 

157,629 
38,369 
33,079 
3,010 

232,087 

5,657 
0 
0 

4,276 
9,933 

313,706 

295,129 
7,849 
1,705 
5,213 
3,983 

313,879 

173 

1998/99 

76.703 

177,083 
42,218 
36,387 

3,312 

259,000 

150,446 
0 
0 

5,092 
155,538 

491,241 

472.370 
8,100 
1,733 
5,213 
4,018 

491,434 
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The proportion of full utility costs If the GOSD began funding a portion 
assumed recovered by the GOSD is of new capital projects beginning in fiscal 
projected to increase from 27 percent in year 1999/2000. wastewater charges 
fiscal year 1994/95 to 92 percent by would have to increase an average of 
fiscal year 1998/99. The level of true approximately 20 percent per year to reach 
autonomy attained by the GOSD in true financial autonomy by fiscal vear 
fiscal year 1998/99 is still less than full 2005/06.1 These increases would be in 
utility costs. addition to increases of approximately 40 

to 50 percent per year for the five years ofTo reach true autonomy, the GOSDteraesuyThswldba 

would need to fund new capital projects. the rate study. This would be aThe GOSD could not realistically fund tremendous burden on rate payers; it is 
doubtful customers would have the ability 

any new capital projects through the 
wastewater charges prior to fiscal year wile st pate rerd 
1999/2000. wastewater charges in fiscal year 2005/06. 

Assuming capital outlay requirements remained 
constant at the projected fiscal year 1998/9Q 

amounts. 
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C. Alternative Cost, Revenue, and 
Rate Scenarios 

The baseline case developed in this 
report assumes all salaries, operating costs. 
and maintenance capital project costs are 
recovered through wastewater charges by 
fiscal vear 1998/99. If changes are made 
to baseline assumptions of this study, then 
wastewater charges will change. This 
subsection examines the impact on 
wastewater charges from changes in a few 
key assumpticosts 

In assessing the sensitivity of 
wastewater charges under each scenario, 
the relationship between wastewater 
charges for each customer class is 
maintained (i.e.. government and 
tourism and investment charges are 
similar, the charge per cubic meter for 
the higher domestic consumption block 
is approximately 50 percent above the 
lower domestic consumption block 
charge. etc.). Also, only the assumption 
being tested is modified and all other 
assumptions are held constant. This 
provides for an isolated evaluation of the 
sensitivity of wastewater charges to 
changes in each assumption. 

1. Year of Financial Autonomy 

Several alternatives have been 
suggested fbr when the GOSD first 
becomes financially autonomous. Prior 
versions of the Presidential Decree 
indicated financial autonomy should be 
attained by fiscal year 1997/98. 
Previous general estimates developed by 
AMBRIC indicate the GOSD could 
recover salaries. O&M costs, and repairanrepverslaeent costs . d repry Jto and re p lacem ent co sts b y'I Ju ly 19 9 5 . 
Table \'I1-2 provides a comparison of 

the annual compound rates of increase in 
domestic and government wastewater 
charges that are required for the GOSD 
to become financially autonomous by 
each fiscal year. 

EYERNST& YOUNG 

Annual compound increases in 
wastewater charges indicate the degree 

to which charges must increase each 
year. A large compound increase 
denotes a greater impact (i.e.. rate shock) 
on customers. The required wastewater 
charges and the absolute percentage 
increases in wastewater charges are not 
indicative of the impact on customers of 
reaching autonomy at a sooner date and 
are misleading. Cenerallv. the total 

to be recovered in a year are the 
same; the difference is how fast financial 
autonomy is reached. The sooner 
financial autonomv is reached, the more 
quickly wastewater charges must be 
increased. 

Table \VII1-2
 
Annual Compound Increases in
 

Wastewater Charges Required to 
Reach Financial Autonomy 

(From Fiscal Year 1992/93 to 
Assumed Autonomy Year) 

Financial Autonomy Year 
FY FY FY
 

Customer Class 98/99 97/98 95/96
 
t. )omcstic 

1-60 cubic mctcrs 42% 52% 96% 

-601cubic incters .16% 56% 106% 

2 (overnrnct 48% 60% 110°R. 

Financial Autononti, in Fiscal Year 
1997198 

In orderofor th s fi c ea 
financially autonomous by fiscal year
1997/98, wastewater charges would have 

increase over 50 percent per year forb t o e t c a d g v r m n
bt oetcadgvrmncustomers. This equals an eight fold
increase injust five years for the loer 

domestic consumption block. The GOSD 
cannot reasonably expect wastewater 
customers to accept annual increases in 
wastewater charges of over 50 percent. 

Page V111-9 



Section VIII Five Year Financial Plan 

The required wastewater charge for the 
higher domes'ic block in fiscal year 
!997/98 results in a bi-monthl' wastewater 
bill of approximately LE 14.13 per 
household (in fiscal year 1992/93 Egyptia 
pounds). Approximately 50 percent of all 
Egyptian households have the ability to pay 
this wastewater bill. 

Finally, the present value of cumulative 
GOE funding during the five Y'ear rate 
period (in fiscal year 1992/93 Egypian 
pounds) is only eight percent lower if 
salaries, operating costs. and maintenance 
capital costs arc recovered through 
wastewater charges by fiscal year 1997/98 
rather than by fiscal Year 1998/99. This is a 
minimal impact on the level of funding 
required by the GOE. considering the 
significant increases in charges required. 

Based on this analysis, attempting to 
recover salaries, operating costs, and
maintenance capital project costs by fiscal 


maintenanc
. 

Year 1997/98 is not recommended. 

FinancialA utonomti, in Fiscal Year 
1995/96 

Wastewater charges required for the 
GOSD to be financiallh autonomous by 
fiscal year 1995/96 would require a 
doubling of charges annually beginning in 
fiscal Y'ear 1993/94. Because charges are 
not going to double in fiscal year 1993/94. 
charges would need to more than double in 
fiscal years 1994/95 and 1995/96 for the 
GOSD 'o be financially autonomous by 
fiscal y'ear 1995/96. The rate shock to 
wastewater customers would be 
intolerable, and financial autonomy by 
fiscal year 1995/96 is unrealistic. 

The average household bi-monthhl 
wastewater bill for the higher domestic 
consumption block in fiscal Y'ear 1995/96 
would be LE 15.24 (in fiscal year 
1992/93 Egyptian pounds). Neither lower 
income households nor 75 percent of 
middle income households could afford 
to pay this bill. 

Page VIII-10 

2. Sensitivity of Recommended 
Wastewater Charges to Changes in 
Electricity Prices 
Two alternative scenarios for the price 

of electricity are examined. Under one 
scenario. the price of electricity is'field 
constant at the current subsidized price of 
18 piastres per kilowatt hour (kwhr). The 

second scenario assumes electricity prices 
are 20 percent lower than the baseline 
case. Table VIII-3 compares fiscal 'ear 
1998/99 recommended wastewater charges 
with wastewater charges determined under 
each scenario. 

Table VIII-3
 
Fiscal Year 1998/99 Wastewater
 

Charges Assuming Different
 
Electricity Prices

(Piastres per Cubic Meter) 

Scenario 
One- Two-

Customer Class Baseline 
IPT/ 
kwhr 

20% 
Decrease 

I Domestic 

0.61 cu. meters 16.5(0 12.00 15.110 

>60 cu meters 24.7(0 18.85 2275 

2. Govcrment 1(170(1 81.(10 99.0(1 

Subsidized Electricit' Prices (Scenario1) 
The unsubsidized price of electricity is 

assumed to be 29 piastres per kwhr in fiscal 
Year 1992/93.2 This price is assumed to 
increase each y'ear of the rate study at 10 
percent. Data provided by the GOSD 
indicate that the GOSD was charged 
approximately 18 piastres per kwhr in fiscal 
year 1992/93, receiving a subsidy of II 

piastres per kwhr. If the GOSD paid only 
18 piastres per kwhr for the five years of 
this rate study, wastewater charges would 
be approximately 25 percent lower than the 

2 As discussed inSecton II - Mwthodoloa., 14sedto 

Itermine lfastewater Rates. 
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recommended wastewater charges in fiscal 
year 1998/99. 

However, an additional LE 252 million 
(in fiscal year 1992/93 Egyptian pounds) 
would need to be provided to the GOSD 
by either the GOE or Egyptian Electricity 
Authority during the five year rate period, 
Continued subsidies of electricity prices 
would result in lower wastewater charges, 
though at a cost to the GOE. 

Changes in ElectricityPrices 
(Scenario2) 

The sensitivity of wastewater charges 

to changes in electricity prices also is 

measured. Specifically. the effect on 

wastewater charges is determined from 

reducing the projected electricity prices 

by 20 percent each year. 


Projected wastewater charges would 
be approximately eight percent lower if 
electricity prices are 20 percent lower 
than the baseline case. This indicates that 
wastewater charges are highly sensitie to 
changes in electricity prices, increasing or 
decreasing almost 50 percent of the 
percentage change in electricity prices. 

3. 	 Sensitivity of Recommended 
Wastewater Charges to Changes in 
Costs 

Two final sensitivity analyses 
examine the impacts of changes in direct 
facility costs and maintenance capital 
project costs on the recommended fiscal 
year 1998/99 wastewater charges. These 
two cost items account for most of the 
estimated operations and maintenance 
costs of the utility. Estimates for both 
have been made during the last 12 months 
by engineering firms working on Cairo 
Sewerage It. Each new revised estimate 
of these costs is based on better data and 
different assumptions. Each update in 
costs has been substantially different than 
prior estimates. As a result, the costs 

expected to be recovered through 
wastewater charges has changed 
significantly. 

Two altematives are examined to 
determine the net impact on required 
wastewater charges. First, direct facility 
costs are increased by 10 percent over the 
baseline estimates. Second, maintenance 
;apital costs are estimated as 1.5 percent 
of the current value of GOSD facilities 
(two percent is assumed for the baseline 
case). Table VIII-4 compares the fiscal 
year 1998/99 recommended wastewater 

charges with wastewater charges that 
would be required under each alternative 
cost estimate. 

Table VIII-4
 
Fiscal Year 1998/99 Wastewater
 

Charges Assuming Different Costs
 

(Piastres per Cubic Meter) 
Scenario 

One- Two-
Direct Maint. 

Customer Class Baseline 
Facility
Costs 

Capital
Costs 

I. Domestic 

0.60 cu. meters 16.50 17.5(0 15.00 

>60 cu. meters 24.70 26.00 22.75 

2.Government 107.00 113.00 98.00 

DirectFacilityCosts (Scenario1) 

Direct facility costs include all 
wastewater treatment plant and major 
pump station salaries and operating costs. 
These costs are estimated by AMBRIC in 
the update to their October, 1992 report: 
Wasteivater Service Charge Studyfor the 
GreaterCairo Wastewater Project. Also, 
estimates of staffing costs are developed 
by CH2M Hill/OMI based on data 
provided by the GOSD.3 

As discussed inSection ll-Alehodotogv Used to 
Determine Wasewater Rats. 
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Increasing direct facility costs by ten 
percent would result in an increase of five 
to six percent in recommended fiscal year 
1998/99 wastewater charges. Direct 
facility costs have a significant impact on 
estimated wastewater charges. 'Io the 
extent these costs are higher than 
projected. wastewater charges would 
increase over half of the percentage 
increase in direct facility costs. 

Maintenance Capital Project Costs 
(Scenario2) 

lProjected maintenance capital projects 
are assumed equal to two percent of the 
existing value of capital lbr the baseline 
case in this report. Other estimates of 
maintenance capital project expenditures, 

provided by engineering firms working on 
Cairo Sewerage 11,have ranged from 1.0 
percent to 2.5 percent of the replacement 
value of existing capital. 

An alternative is to determine 
wastewater charges assuming maintenance 
capital projects are equal to 1.5 percent of 
asset value. Lowering the percentage by 
one-half of a percentage point results in an 
eight to nine percent decrease in 

wastewater charges. This is significant 
given the potential margin for error in 
estimating the maintenance capital project 
costs. A top priority of the GOSD should 
be to develop acomprehensive and 
reliable five year plan ofmaintenance 
capital project needs, and estimate the 
costs to implement this plan. 

Page VIII-12 l ERNST& YOUNG 

17 



Section VIII 	 Five Year Financial Plan 

D. 	Recommendations for Becoming 

a Financially Autonomous Utility 


Over the past ten years. an estimated LEOver~~ 
4.8 billion has been authorized to improve 

the collection and treatment of wastewater 

in Greater Cairo. However, very few 

substantive changes have been made in the 

management and operation of the sewer 

utility. All major responsibilities ofone of 

tile largest sewer utilities in the world are 

still micro-managed by both local and 

central government authorities, 


Acceptance by Cairo residents and 

charges depends on the confidence 
customers have in t the fhe GOSD 

custmer haei th abiityof he OSD 
to run an efficient utility capable of 
providing good service at a reasonable cost. 
To become efficient, the GOSD must 
greatly improve or implement management, 
personnel, information, and financial 
processes which are necessary for the 
operation of a self supporting utility, 

Becoming financially autonomous 
requires the utility to also become 
institutionally autonomous. The ISC 
contractor is providing technical assistance 

to the GOSD to implement improvements 
in a number of areas to strengthen the 
organization and technical capabilities of 
the utility. 

Under the current organization and 
regulations, there is insufficient capability to 
plan fbr and implement wastewater user 
charges, and to control the revenues raised 
through these user charges. Most significant 
was 'he lack of an effective long-range 
capital and financing plan. Without this 
plan, it is difficult to determine required 
wastewat,.r charges and to justi f' thesecharges on s;ound cost accounting and 
fchareoroundcostacounting andnrelevant 
financial reporting principles, 

This subsection provides a summary of 
specific recommendations to improve the 
GOSD's chances of becoming finarcially 
autonomous. Exhibit Vill-3, o'i the next 

-!IERNST& YOUNG 

page, lists these recommendations. The 
contract and scope of work for preparing 

this rate study did not include developingtes rhepasommeyersdantstiatesL 
these recommendations. 

We identified several significant 
barriers to the GOSD becoming financially 
autonomous that are not being directly 
addressed or implemented by the GOSD. 
Without addressing these issues, 
implementation of the recommended 
wastcwater charges in this report would 
not necessarily result in financial 

autonomy for the GOSD by fiscal year 
1998/99. The recommendations which 
follow are to ensure that the GOSD is 
aware of the significant challenges aheadin becoming truly autonomous. 

1. Capital and Financial Planning 
A major challenge to the GOSD is to 

develop an effective long-range capital and 
financing plan. This long-range plan would 
identify the types of facilities that are 

required over a long-range planning horizon 
for: 
1 Expansion ofwastewater service 

13 Improvemen ,f wastewater treatment 
quality 

13 Replacement of deteriorated 
wastewater infrastructure. 

Financial requirements related to the 
capital plan would be identified each year 
and appropriate sources to finance these 
capital items developed. These costs would 
be annualized in order to evaluate the 
economic impacts of the capital plan on 
wastewater customers. 

Tle capital and financial planning process 
would consist of several steps that ensure all 

factors arc considered and that the 
capital plan is consistent with the planning 

objectives of the GOSD and its customers. 
Figure VIII-1, on the top of page VIII- 17, 
presents a recommended capital and financial 
planning process for the GOSD. 
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EXHIBIT VIII-3
 

Summary of Recommendations 

Capital and Financial Planning 

o 	 Prepare Forecasts of Customer 
Demand and Economic Conditions 
Affecting Capital and Financial 
Planning 

C) 	Prepare a Facility Master Plan 

[ 	Prepare a Capital
 
Improvement Plan (CIP)
 

Accounting and Budgeting 

0 Improve Accounting 
Processes 


[3 	 Develop Financial Reporting 

System 


O3 Develop an Improved 

Budgeting Process 


Organization and Personnel 

0 	 Approve Proposed
 
Presidential Decree 


[ 	Consolidate Capital Planning 

Functions now Performed by
 
Other Agencies 


O Establish the Utility as an
 

Enterprise Fund
 

[ Establish a Financial and
 
Economic Analysis Unit
 

[] Recruit Personnel for
 
Economic and Rate Analysis
 
Function
 

0] Establish Performance Goals
 

0 Improve Collection Rates
 

Rate Structure 

o 	 Add Third Domestic Consumption 
Block 

0 	 Implement Full Cost-of-Service 
Wastewater Charges 

Demand Management 

0 	 Improve Metering and Billing

Practices
 

0 	 Measure Wastewater Flows
 
and Strengths
 

C0 	 Establish Industrial Monitoring 
Program 

0 	 Monitor Average Wastewater 
Flows and Strengths at GOSD 

Treatment Plants 

Information Management 

0 Identify Information Needs 

0 	 Integrate GOSD Business
Processes with Automation 
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Figure V111-1
 
Capital and Financial Planning Process
 

Evaluate Faclost Develop a Develop a 
Atetong Capial Compehensive 111 Cap' d oial
 
al plan.aal F lty Improvement
 

Pann g MaserbPan Plan
 

Determine Annual Calculaoe E van at o ap ital 
Operating and so racts Wastesalet o 

CapwtalRevenue I ac p n T e Plan 
Requirements Ctiarges Customers 
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The GOSD also should identity' 
facilities to be included in the capital plan. 
steps the GOST) should take to protect its 
capital investment and maintain full 
service, and specific needs to replace 
deteriorating facilities. Included would be 
projections of a reduced role for the GOE 
and donor nations in funding operating and 
capital costs. 

Prepare a Facilit' Master Plait 

The GOSD should prepare a 
comprehensive Facility Master Plan to 
identify capital facilitie, for rehabilitation, 
replacement, upgrade. and expansion of 
the sewer system. Because many facilities 
are designcd to meet long-teri demand, 
the planning horizon should be longer than 
five years, spanning 20 to 30 years. long-

range planning allo\s some economies of 

scale from larger wastcwatcr facilities 
designed to meet the higher wastewater 
demand over a longer time frame, rather 
hain constructing facilities just to meet 
current and short-term wastewater 
demand. 

The plan should be a comprehensive 
document and describe all major 
operational and regulatory issues affecting 
[he plan. Included in the plan would be an 
:valuation of alternative technological 
solutions: the most appropriate and cost-

projects in the Facility Master Plan. This 
CIP should be for five years and include 
the following: 
C Alaintenance capital projects required 

to replace equipment when necessary. 
and to upgrade facilities to improve 
efficiencies. These projects are critical 
to the integrity ofthe wastewater 
system, though not now formally 

recognized by the CWO or GOSD. A 
first priority of the GOSI) should be to 
recognize these projects as required 
operations and maintenance 
investments and prepare reliable 
estimates ofcosts for these projects. 

fl 	 Nets, capital prqjects identified to 
expand the capacity of the system 
and extend coverage to new 
customers 

0 	 Minor capital outlays not identified 
in the Facility Master P'lan. These 
would include costs of sewer 
extensions and minor capital outlays. 
In addition to showing when capital is 

needed for replacement or new facilities, 
the CIP should demonstrate the type and 
amount of financing to be used to fund the 
plan. The combination of short- and long­
term borrowings, government grants, plus 
"'pay as you go" funding should be 
identified. 

ffective solution that meets the needs oftheheustmersincmmuity houd beTheimpact of the Cl P on wastewater 
ie customers in the community should be 
.hoscn. 

The GOSD also should relate the plan 
to wastewater demand estimates and 
consider financial and operational impacts 
fadopting the plan. The Facility Master 

Plan is a primary document needed to 
secure external financing for the facilities, 

Prepare a Capital Improvement Plan 

(CIP) 

Thie GUSD should peparprepare five yearearThe 	OSDshoudaa ive 
Sapital Improvement Plan for the first 
increment of maintenance and new capital 
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charges should be evaluated before 
adopting the CIP. The GOSD must be 

able to recover the costs through 
wastewater charges or it cannot afford the 
CIP. If funding in any one year is 
projected to be less than required capital 
outlays for the year, facilities Would be 
postponed until financing can be arranged. 

2. 	 Accounting and Budgeting 

Identifying costs that must berecovered in order to maitain the 
rec in er t maicin the 
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an important step in establishing 
wastewater charges. The GOSD's current 
inability to determine true historical 
operations and maintenance co,;ts at the 
level sufficient to determine wastewater 
chari.es is a significant problem that must 
b-. addressed before financial autonomy 
can be attained. 

The current GOSD budgeting process 

makes it extremely difficult to manage 
the financial performance of the utility. 
Estimates of expenditures for the next 
fiscal year are provided to the GOSD 
several months prior to the start of the 

fiscal year. These estimates are not based 
on historical costs or more recent 
information, but generally are developed 
by repeating the prior year's budget. 
Without historical costs or the most 
recent data, the resulting GOSD budget is 
essentially useless as a planning 
document, 

The budget represents estimated 
expenditures for the GOSD in total, and 
does not relate to specific GOSD 
processes, organ. tional units, or 
facilities. Without cost data for specific 
processes, organ;ational units, or 
facilities, the GOSD cannot effectively 
monitor the performance of the utility, 

The wide variation in estimated 
treatment plant operating costs per cubic 
meter of wastewater flow (shown in 
Table VII-6) illustrates this point. If 
the GOSD tracked these costs by facility, 
it could monitor and evaluate the relative 
performance of each wastewater 
treatment plant and implement changes 
to improve these facilities. 

Several recommendations as to how 
the GOSD could improve accounting and 
budgeting processes are discussed below, 
These issues must be addressed to 
provide a support system for the GOSD 
to become financially autonomous, 
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Table V1l1-6 
Estimated Fiscal Year 1994/95 

Wastewater Treatment Plant Costs per 
Cubic Meter of Wastewater Flow 

Direct Annual Cost 
Facility FloAs (LE) 
Costs (Cubic per 

Primary 
(LE

000~s) 
M'7!ers
00t0s) 

Cubic
Meter 

I. Abu Rawash 14,067 85.775 0.16 
Berka 14.930 118625 0.13 

3.Shoubra el 9.977 101,470 0.10 
Kheima 

Secondary 
1. Zcnein 15.360 120,450 0.13 

2.Helwan 14,133 (0,225 0.23 

Improve Accounting Processes 
In order for the GOSD to manage the 

utility autonomously, it must develop a 

common system for classifying costs 
consistent from year to year. Specifically, 
costs should be classified in a manner to: 
0 Support cost-of-service and rate 

setting calculations 

0 	 Provide proper monitoring and 
reporting of O&M and capital 
costs 

0 	 Allow for comparing costs among 
the six wastewater treatment plants 
and among the 17 major pump 
stations 

0 	 Provide appropriate information for 
management to operate the system 
effectively. 

In addition to siply identifying a chart of 

accounts, accounting processes should be 
established to ensure that all financial 
transactions get recorded properly, and 
that useful information is made available 
to management to operate the utility 
effectively. 
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Develop FinancialReporting System 

Currently, there is a need to improve 

reporting to GOSD management of the 
financial performance of the utility, 
Improvements are required in order to allow 
GOSD management to improve planning 
and budgeting, deploy personnel or financial 
resources, measure the performance of 
GOSD managers, determine the need for 
replacement or new facilities, establish 
wastewater charges. and communicate 
performance to wastewater customers. 

The GOSD should establish a committee 

of managers from a range of functional areas 

(e.g., engineering, operations, maintenance, 

and accounting) to define: (I) a process for 

financial reporting, (2) the format for 
reporting financial performance, and (3) how 
to act upon the information. The overriding 
goal of the financial reporting system should 
be to improve the quality, speed, and 
accuracy of the information supplied in the 
most efficient manner possible. 

The financial reporting system should 

be derived from the use of standard data in 
order to simplify the process. The number 
of financial and performance measures 
also should be limited to those essential to 
running the utility. Examples include: 

0 Annual revenues and expenditures 

O 	 Capital investment per cubic meter 
of wastewater collected 

C3 	 Capital investment per cubic meter 
of wastewater treated 

13 	 Bill collection rates by class of 
customer 

13 	 Treatmernt plant efficiencies 
(percent reduction in pollutants) 

[] 	 Capital costs per 1,000 connections 

71 	 Connections per employee. 

Improvements should be made in the 
fillowing areas in order for tile financial 
reporting system to work: 
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0 	 Data collection, integrity, and 
reporting formats 

1l 	 Ability to perform ad hoc analysis, 
such as those usually required to 
establish wastewater charges 

13 	 Communication of results to plant 
and station managers. 

Finally, the financial reporting system 
should not just focus on delivering the 
financial information, but also how to act 
upon it. The committee of managers 
formed to develop a financial reportingsse huddtriewa cin 
should be taken in response to specific 
financial results. 

Develop an Improved Budgeting Process 

The budgeting and financial planning 
process can be described as bureaucratic, 

top down, and not fully based on future 
needs. Existing procedures present 
substantial challenges to the GOSD's goal
of financial autonomy. 

It is recommended that the GOSD 
begin to develop a comprehensive 
budgeting process and plan to implement 
new procedures within three years. Basic 
elements of the budgeting process should
include the following:
icuetefloig
1Aa Responsibilities and plans for each 

organizational unit for each of the 
next two fiscal years 

El 	 Estimates of workload in each of 
the next two fiscal years 

0 	 Annual historical costs, by line item 

O] 	 Staffing level, by pay grade and by
personnel classification
 

1[ Cost-based estimates of non-staffing
 

costs (e.g., electricity) 

C3 	 Funding sources 

El 	 Consolidation and reconciliation of 
individual organizational budgets into 
a GOSD budget document 
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[] Reporting of variances from budget 

O] Budget change process for 

modifications to budgets during the 
fiscal year. 

3. 	 Organization and Personnel 

The GOSD is micro-managed by 
several local and central government 
agencies. The result is an organization 
slow to respond to the significant demands 
it faces. 

For the GOSD to become autonomous, 
significant changes in the organization and 
personnel practices of the GOSD must 
occur. Without these changes. the GOSD 
cannot be truly autonomous. 

Approve Proposed Presidential Decree 
The GOSD must be given the authority 

and freedom to implement wastewater 
charge adjustments, unencumbered by 
existing tariff regulations and external 
pressures from multiple levels of Egyptian 
government. Approval of the Presidential 
Decree proposed by the GOSD would help 
provide for this autonomy. 

The GOSD should eventually be given 
unrestricted access to capital markets 
without government interference or 
guarantees. However. access to these 
markets will not occur until the GOSD 
demonstrates that it can operate efficiently 
and is financially sustainable, 

ConsolidateCapital Planning 
Functions now Performed by Other 
Agencies 

Planning the design and constnmction 
of new wastewater facilities should be a 
goal of the GOSD. The CWO. a 
"'temporary" agency established 10 years 
ago. currently is responsible for planning, 
designing, and constructing new 
wastewater facilities. The GOSD is 
responsible for operating and maintaining 
the facilities. The responsibilities of 
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design, construction, and operation of the 
system should all be integrated within the 
GOSD. This will require significant 
changes in organization, personnel 
practices, and compensation. 

Establish the Utility as an 

Enterprise Fund 
The proposed Presidential Decree 

should ensure that the accounting for 
wastewater operations be established as an 
Enterprise Fund. As an Enterprise Fund, 

the utility should be viewed as a business. 
All operating and capital costs should be 
recovered or financed primarily through 
wastewater user charges. 

Also, the GOSD should be allowed to 
retain all revenues collected from 
wastewater customers: it now is allowed to 
retain only 10 percent of what is collected. 
Transferring 90 percent of revenues to the 
Ministry of Finance defeats any attempt to 
become financially autonomous. A 
provision to ensure 100 percent retention of 
wastewater revenues should be included in 
a revised draft of the Presidential Decree. 

Operating as an Enterprise Fund also 

should result in more accountability to 
rate payers; all costs and revenues of the 
GOSD would be separately reported from 
those of the GOE. Charges should be 
established based on principles of cost 
identification, accounting, and financial 
reporting. 

Establish a Financial and Economic 
Analysis Unit 

A separate unit should be established, 

reporting to the chairman, with the
 
responsibility to set wastewater user
 
charges. Among its responsibilities, this
 
unit would:
 
0 Develop background data on
 

Greater Cairo demographics 

0 	 Prepare demand and economic 
forecasts 
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C3 	 Prepare the CIP 
"3 	 Coordinate capital finance needs 

" 	 Determine the utility's costs-of-service 

r' 	 Identify pricing objectives 

a new wastewaterRecommended 
charges 

" 	 Make recommendations for improving 
the analysis of new project feasibility, 

This group also would provide 
assistance on financing plans (e.g.. interest 
rates and costs of issuance) and acceptable 
short and long-term debt instruments, 
Finally. this group would provide advice 
on other forms of financing utility costs. 
such as development fees and privatization 
of selected operations. 

Staffing levels for the section should 
be determined by the GOSD. However, 
given the size of the utility and the 
responsibilities being assigned to this 
group, three professional and one clerical 
positions may be required. The group 
should be headed by a senior financial 
professional, with education and 
experience in finance, economics. or 
accounting. 

Recruit PersonnelforEconomic and 
Rate Analysis Function 

attract and retain employees trained in 
financial management. cost accounting. 
economic analysis, and rate setting. This 
may require increasing salaries and 
providing incentives and opportunities for 
advancement to attract and retain qualified 
personnel in the utility. 

Establish PerformanceGoals 

If the GOSD expects consumers to 
pay higher wastewater charges. and if the 
GOSD is to secure private sector 
financing for new capital projects in the 
future, the GOSD must demonstrate that 
it has the management capabilities to 
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operate the system efficiently, that 
investments in the sysZ..:m would be 
sufficiently protected. and that the GOSD 
has the financial capacity to repay its 

loans. The utility must be able to operate 
under full cost recovery principles, attain 
a sustained level of financial performance 
through proper wastewater charges, and 

meet reasonably expected financial 
performance criteria. 

Utility-wide performance goals 
should be established and monitored, as 
should performance goals for individual 
operating units. These ,,.oals should 
include both financial and non-financial 
targets. The GOSD employees should 
understand how their targets are to be 
achieved, and be given the authority to 

take direct action without requiring 
approval from the Chairman's office. 

Improve Collection Rates 

An aging (accounts receivable) report 
should be prepared monthly to monitor 
and act upon non-payment of wastewater 
bills. In the case of government 
customers, the amount owed to the 
GOSD should be formally requested from 
the GOE as a direct payment to the 
GOSD. In the case of non-government 
customers, attempts should be m.de to 
collect the payments by letters or phone
calls. Any chronically delinquent 

accounts (e.g.. greater than six months)
should be ser iously counseled, or water 
service should be cut off. 

4. 	 Rate Structure 
The recommended wastewater charges 

for domestic customers follow the two 
block rate structure currently used by the 
water utility. The recommended 
wastewater charges provide some incentive 
for customers to generate less wastewater 
(by consuming less water) by increasing the 
per cubic meter charge if'more water is 
used. Also, lower and middle income 
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customers are subsidized by other customer 
classes, providing a lifeline charge to a 
broad range ofcustomers. 

However, the two block rate structure 

makes it difficult to subsidize just low 
income customers, or to charge middle and 
upper income customers their equitable 
share for wastewater services. Water 
usage allowed in the lower consumption 
block is too high to distinguish between 
low and middle income customers. Below 
are two recommendations related to the 
wastewater rate structure. 

Add Third Domestic Consumption Block 
The first consumption block for 

domestic customers is established at 60 
cubic meters or less per billing period. This 
is too high to establish a fair lifeline charge 
for low income Cairo residents. Given 
average water flows of the lowest income 
households, the first block should be set at 
no greater than 30 cubic meters per billing 
period. This would reflect essential water 
and wastewater needs for a poor household. 
The second and third blocks would be 
reestablished for average flows of middle 
and high income households, 

Three consumption blocks would 
allow the GOSD to more fairly distribute 
the costs of the system to those who have 
the ability to pay. Three blocks also 
would allow phasing in of full cost 
recovery (by increasing the charges to the 
upper two blocks more than the lower 
block) without an undue impact on lower 
income households, 

Implement Full Cost-of-Service
mpleetFulCorgest 
Wastewater Charges 

The recommended vastewater charges 
still provide for substantial cross­
subsidization among wastewater 
customers. The GOSD should transition 
towards a true cost-of-service rate 
structure over a ten year period so that 
customers pay their fair share for 
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wastewater services.4 This would provide 
for fair and equitable wastewater charges 
that are justified on cost accounting 
principals. 

5. 	 Demand Management 
The GOSD currently does not monitor 

customer wastewater flows or the strength 
ofdischarges. This information is 
necessary to determine equitable 
wastewater charges and industrial high 
strength surcharges, and to support a 
capital and financial planning process. 

Several recommendations related to 
wastewater demand management are 
presented below. 

Improve Metering and Billing Practices 
If the water utility remains responsible 

for determining -ater and wastewater 
bills, then significant improvements must 
be made in metering customers and billing 
for wastewater services. Customers 
should not be expected to accept the higher 
wastewater charges recommended in this 
report if their bills are determined 
arbitrarily and without any relation to 
actual demand placed on the wastewater 

system. 
The water utility should end the 

practice of guessing a customer's water 
use, and not allow meter readers to 
arbitrarily set water use. If the water 
utility is planning to install new meters, 
then sufficient funds and personnel must 
be made available to maintain the meters 
in a working condition. Fines should be 

assessed any customer for tampering with 
or breaking a water meter. The cost to 
replace a damaged meter should be 

charged to the customer. 

4 	The one exception would be for lifeline charges. 

which should be subsidized so that low income 
customers can afford basic wastewater services. 
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If new water meters are not planned. 
engineering studies should be conducted to 
determine average monthly or bi-moimhly 
water flows, by size of lateral pipe and by 
type of customer. These estimates would 
become the basis for water demand for all 
customers of a specified type. 

Measure lJastewater Flows and Strengths 

Water flows are used in this report as 
an estimate of wastewater flows. This is 
fair so long as the proportion of water 
usage which is discharged as wastewater is 
the same for each customer class, 
However. if the proportion of water usage 
that is discharged is different, there will be 
a hidden and unfair discrimination in 
charges between customer classes. 

The GOSD should perform engineering 
studies to measure wastewater flows and 
strengths by customer class. These studies 
would confirm or refute the implicit 
assumption in this report that wastewater 
generation is a fixed proportion of waste 
use for all customers. If there are 
differences, then the wastewater charge 
should be adjusted to reflect the findings of 
the engineering surveys, 

Establish Industrial Monitoring Program 
An industrial high strength surcharge 

is assumed to be instituted by the GOSD 
by fiscal year 1997/98. This charge will 
be assessed those customers that discharge 
wastewater into the collection system at 
pollutant strengths above the average 
strength of wastewater. The charge is 
basled on the flow and strength of the 
customer's wastewater. Revenues are 
estimated to be approximately LE seven 
million annually. 

It is recommended that the GOSD 
establish an industrial waste sampling and 
enforcement program to cortrol industrial 
discharges and to monitor customers who 
are assessed the surcharge. This prograr.; 
would establish formal test protocols for 
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sampling a customer's wastewater, 
identify industrial customers, measure 
their flow aid strength of wastewater 
discharge, review test results with the 
customer, and monitor these flows and 
strength on an ongoing basis. The purpose 
is to identify customers that should be 
assessed the charge, provide on-going 
engineering data to determine the amount 

of the charge, and encourage industrial 
customers to decrease their discharge of 
high-strength wastewater. 

This program also should include 
implementation and administration of a 
wastewater pretreatment program. The 
long-term goal of this program should be 
to eliminate discharges which violate 
e:'isting Egyptian legal staidards. More 

immediate term goals would be to inform 
major polluters of the law. encourage and 
monitor efforts by industry to reduce the 
pollutants discharged, and provide 
technical assistance to industry on 
alternatives to reduce or pretreat their 
wastewater. 

The industrial high strength surcharge 
should be reevaluated, based upon updated 
costs of treatment. Other 
recommendations provided in this section 
should provide more accurate estimates of 
the full costs of treatment, which is the 
basis for the surcharge. Also, other 
recommendations in this section providing 
for comprehensive engineering surveys 
should provide better estimates of flows, 
strengths. and efficiency levels of 
treatment plants. improving the basis for 
setting the high strength surcharge. 

Monitor Average Wastewater Flows and 
Strengths at GOSD Treatment Plants 

The GOSD should conduct 
comprehensive engineering surveys to 
develop accurate and reliable estimates of 
flow, strength, and removal efficiencies at 
each treatment plant. This information is 
critical to managing the performance of 
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each plant, assuring that the treatment 
plants, which users are paying for. are 
being operated efficieol.,. a, d establishing 
tiic industrial high strength surcharge. 

6. 	 Information Management 

Identification of information needs is 
essential to the rate setting process and 
should occur before automation in order to 
adequately determine system 
requirements. Several recommendations 
below relate to information needs of the 
GOSD. 

Identif, InformationNeeds 

Information available from the GOSD 
to establish wastewater charges is 
essentially non-existent. Nearly all of the 
information for this rate study had to be 
generated from a variety of secondary 
sources. interviews. and simplifying 
assumptions. 

The GOSD should determine the 
information it needs to: (1) monitor the 
utility's financial performance, and (2) 
determine wastewater charges in the 
future. This information should include 
the following: 

03 	 Capital costs and timing: 

" 	 Maintenance capital projects. 
Estimating, these costs should
be a top priority ofthe GOSD. 

" 	 New capital projects 

03 	 Financing sources, including level 
of funding from the GOE and 
donor nations 

03 	 Current value of wastewater 
equipment and buildings 

Jl 	 Stalling levels, labor hours, and 
1:1bor rates 

0 	 Electricity consumption at major 
facilities 
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13 Electricity prices
 
0 Fuel co
 

0 	 Average daily flows for each
 
treatment plant and major pump
 
station
 

C3 	 Treatment plant performance and
 
efficiency of removing pollutants
 

C3 	 Bill frequency analysis for each 
class of customer to determine both 
the average and range of water and 
wastewater demand for each 
customer class 

0 	 Billings and collections, by customer 
class (collection rates) 

0 Revenues from wastewater user
 

charges. by customer class
 
0 Revenues from secondary services
 

(connection fees, administrative
 
fees. etc.)
 

0 Financial performance of the utility
 

(e.g., income statement, sources and 
uses of funds, collection rates, 
accounts receivable, costs per unit 
of flow, employees per unit of flow) 

Integrate GOSD Business Processes 
wit Automation 

The computer system being 
considered for GOSD will initially 
provide for automation of the GOSDdata processing along existing functional 

lines. Later, as the GOSD 

reorganization progresses, the system 
should be utilized increasingly more as a 
management information system. A 
determination then should be made of 
what information is needed to monitor 
major utility processes and to establish 

costs to be recovered through wastewater 
user charges. Major utility processes include collection and treatment of 

wastewater and planning for future 
expansion. 
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Dear Mr. Vydra: 

Ernst & Young is pleased to present Volume II - Appendices of the lVastewater Rate Study 
andFive Year FinancialPlan for the General Organization for Sanitary Drainage for Greater 
Cairo (GOSD). The full report documents the results, methodology, and assumptions used in 
calculating wastewater service charges and a five year financial plan. 

Volume Hpresents all of the schedules which support the recommended wastewater service 
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Appendix A 
Acronyms 

AGOSD Alexandria General Organization for Sanitary Drainage 

AM BRIC American British Consultants 

AWGA Alexandria Water General Authority 

BAB Chapter (budgetary expenditure) 

BOD Biochemical Oxygen Demand 

CAPMAS Central Agency for Public Mobilization and Statistics 

CII2M ILL CH2M HILL International Services, Inc 

CIP Capital Improvement Program 

IFY Fiscal Year (July I through June 30) 

CAOA Central Agency for Organization and Administration 

CEDC Cairo Electric Distributing Company 

CMID Cubic Meters per Day 

CWO Cairo Wastewater Organization 

g Grams 

(;OE Goveri-nent of Egypt 

GOFI General Organization for Industry 

GOGCWS General Organization for Greater Cairo Watet Supply 

GOSD General Organization for Sanitary Drainage for Greater Cairo 

IICPEA High Committee for Policy and Economic Affairs 

ISC Institutional Support Contract 

kg Kilograms 

kwhr Kilowatt Hours 

I Liters 

LE or L.E. Egyptian Pounds 
3m Cubic Meters 

ng Milligrams 

MltPU Ministry of Housing, New Communities, and Public Utilities 

riLA Ministry ofLocal Administration 

MLF Ministry of Local Government 
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Acronyms
 
(Continued) 

MOF Ministry of Finance 

MOP Ministry of Planning 

NIB National Investment Bank 

NOPWASD National Organization for Potable Water and Sanitary Drainage 

O&M Operations and Maintenance 

OMI Operations Management International, Inc. 

PT Egyptian Piasters 

TSS Total Suspended Solids 

USAID US Agency for International Development 

WW'I'P Wastewater Treatment Plant 
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Appendix B
 
Demand Characteristics
 

This appendix presents estimates and 
projections of: 

[] Total number ef water accounts 

"l Annual water consumption 

" Average annual water consumption per 
account. 

Projections of water demand by 
customer class are used to allocate costs of 

the GOSD to each customer class. Also, 
these projections determine projections of 
water revenues needed to calculate the 

recommended wastewater surcharges. 
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System-Wide Water Demand Characteristics 

Estimated 

Item 

Number of Water Accounts 
1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

Total Number of Water Accounts 

Annual Water Flows (Cubic Meters 000s) 
1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investmeni 
6. Worship and Charities 
7. Sports Clubs and Embassies 

Total Water Flows 

Average Annual Water Flows per 
Account (Cubic Meters) 

1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

1992/93 

437,172 
9,531 

28,430 
285 
563 

3,296 
454 

479,731 

854,433 
249,269 

68,389 
25,072 
13,034 
10,368 
7,118 

1,227,683 

1,954.45 
26,153.50 

2,405.52 
87,971.93 
23,150.98 

3,145.63
15,678.41 

1993/94 

451,055 
9,544 

28,765 
287 
574 

3,338 
454 

494,017 

881,567 
249,621 

69,193 
25,288 
13,294 
10,502 

7,118 

1,256,583 

1,954.46 
26,154.76 

2,405.46 
88,111.50 
23,160.28 

3,146.20
15,678.41 

1994/95 

465.382 
9,557 

29,104 
289 
585 

3,381 
454 

508,752 

909,569 
249,974 

70,008 
25,507 
13,560 
10,638 
7,118 

1,286,374 

1,954.46 
26,156.12 

2,405.44 
88,259.52 
23,179.49 

3,146.41
15,678.41 

Fiscal Year 

1995/96 

480,168 
9,571 

29,447 
292 
596 

3,425 
454 

523,953 

938,467 
250,327 

70,833 
25,729 
13,831 
10,776 
7,118 

1,317,081 

1,954.46 
26,154.74 

2,405.44 
88,113.01 
23,206.38 

3,146.28
15,678.41 

Projected 

1996/97 

495,427 
9,585 

29,794 
295 
607 

3,470 
454 

539,632 

968,290 
250,681 

71,668 
25,953 
14,108 
10,916 
7,118 

1,348,734 

1,954.46 
26,153.47 

2,405.45 
87,976.27 
23,242.17 

3,145.82
15,678.41 

1997/98 

511,174 
9,599 

30,145 
298 
620 

3,515 
454 

555,805 

999,068 
251,036 
72,513 
26,180 
14,390 
11,058 
7,118 

1,381,363 

1,954.46 
26,152.31 

2,405.47 
87,852.35 
23,209.68 

3,145.95
15,678.41 

1998/99 

527,425 
9,613 

30,501 
301 
633 

3,560 
454 

572,487 

1,030,831 
251,392 

73,369 
26,410 
14,677 
11,202 
7,118 

1,414,999 

1,954.46 
26,151.25 

2,405.46 
87,740.86 
23,186.41 

3,146.63
15,678.41 

http:15,678.41
http:3,146.63
http:23,186.41
http:87,740.86
http:2,405.46
http:26,151.25
http:1,954.46
http:15,678.41
http:3,145.95
http:23,209.68
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West Bank Water Demand Characteristics 

Fiscal Year 

Estimated Projected 

Item 1992t93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Water Accounts 
1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

128,000 
2,800 
8,350 

80 
165 
970 
140 

132,608 
2,800 
8,484 

80 
168 
989 
140 

137,382 
2,800 
8,620 

80 
171 

1,009 
140 

142,328 
2,800 
8,758 

80 
174 

1,029 
140 

147,452 
2,800 
8,898 

80 
177 

1,050 
140 

152,760 
2,800 
9,040 

80 
181 

1,071 
140 

158,259 
2,800 
9,185 

80 
185 

1,092 
140 

Total Number of Water Accounts 140,505 145,269 150,202 155,309 160,597 166,072 171,741 

Annual Water Flows (Cubic Meters 00Os) 
1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

250,170 
73,230 
20,086 

7,038 
3,820 
3,051 
2,195 

259,176 
73,230 
20,407 

7,038 
3,896 
3,112 
2,195 

268,506 
73,230 
20,734 
7,038 
3,974 
3,174 
2,195 

278,172 
73,230 
21,066 
7,038 
4,053 
3,237 
2,195 

288,186 
73,230 
21,403 
7,038 
4,134 
3,302 
2,195 

298,561 
73,230 
21,745 
7,038 
4,217 
3,368 
2,195 

309,309 
73,230 
22,093 
7,038 
4,301 
3,435 
2,195 

Total Water Flows 359,590 369,054 378,851 388,991 399,488 410,354 421,601 

-C 

Average Annual Water Flows per 
Account (Cubic Meters) 

1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

1,954.45 
26,153.50 

2,405.52 
87,971.93 
23,150.98 

3,145.63 
15,678.41 

1,954.45 
26,153.57 
2,405.35 

87,975.00 
23,190.48 

3,146.61 
15,678.57 

1,954.45 
26,153.57 

2,405.34 
87,975.00 
23,239.77 
3,145.69 

15,678.57 

1,954.44 
26,153.57 

2,405.34 
87,975.00 
23,293.10 
3,145.77 

15,678.57 

1,954.44 
26,153.57 

2,405.37 
87,975.00 
23,355.93 
3,144.76 

15,678.57 

1,954.44 
26,153.57 
2,405.42 

87,975.00 
23,298.34 

3,144.72 
15,678.57 

1,954.45 
26,153.57 

2,405.33 
87,975.00 
23,248.65 
3,145.60 

15,678.57 



East Bank Water Demand Characteristics 

Fiscal Year 
Estimated Projected 

Item 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Water Accounts 
1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 

309,172 
6,731 

20,080 
205 
398 

318.447 
6,744 

20,281 
207 
406 

328,000 
6,757 

20,484 
209 
414 

337,840 
6,771 

20,689 
212 
422 

347,975 
6,785 

20,896 
215 
430 

358,414 
6,799 

21,105 
218 
439 

369,166 
6,813 

21,316 
221 
448 

6. Worship and Charities 
7. Sports Clubs and Embassies 

2,326 
- - - 314 

2,349 
314 

2,372 
314 

2,396 
314 

2,420 
314 

2,444 
314 

2,468 
314 

Total Number of Water Accounts 339,226 348,748 358,550 368,644 379,035 389,733 400,746 

Annual Water Flows (Cubic Meters 000s)
1. Domestic 
2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

604,263 
176,039 
48,303 
18,034 
9,214 
7,317 
4,923 

622,391 
176,391 
48,786 
18,250 
9,398 
7,390 
4,923 

641,063 
176,744 
49,274 
18,469 
9,586 
7,464 
4,923 

660,295 
177,097 
49,767 
18,691 
9,778 
7,539 
4,923 

680,104 
177,451 
50,265 
18,915 
9,974 
7,614 
4,923 

700,507 
177,806 
50,768 
19,142 
10,173 
7,690 
4,923 

721,522 
178,162 
51,276 
19,372 
10,376 
7,767 
4,923 

Total Water Flows 868,093 887,529 907,523 928,090 949,246 971,009 993,398 

Average Annual Water Flows per 
Account (Cubic Meters) 

1. Domestic 
2. Government 
3. Small Factories and Shops 

1,954.46 
26,153.47 

2,405.53 

1,954.46 
26,155.25 
2,405.50 

1,954.46 
26,157.17 

2,405.49 

1,954.46 
26,155.22 

2,405.48 

1,954.46 
26,153.43 

2,405.48 

1,954.46 
26,151.79 

2,405.50 

1,954.46 
26,150.30 

2,405.52 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

87,970.73 
23,150.75 

3,145.74 
15,678.34 

88,164.25 
23,147.78 

3,146.02 
15,678.34 

88,368.42 
23,154.59 

3,146.71 
15,678.34 

88,165.09 
23,170.62 

3,146.49 
15,678.34 

87,976.74 
23,195.35 

3,146.28 
15,678.34 

87,807.34 
23,173.12 
3,146.48 

15,678.34 

87,656.11 
23,160.71 

3,147.08 
15,678.34 
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Appendix C
 
Annual Staffing Levels and Salary Costs
 

This appendix presents historical and 
projections of future annual staffing levels 
and salary costs for GOSD treatment 
plants and pumping stations. These 
facilities are listed below. 

Wastewater Treatment Plants 

West Bank 

Abu Rawash 
Zenein 

East Bank 

Berka 
Gabal el Asfar 

Shoubra cl Khaima 

South 
lielwan 

Pumping Stations 

Abu Rawash 
Boulac 
Cheops 

El Ahram 
Embaba 
Giza 

Ameria 
Ein Shams 

lelwan 

GOSD No. 4 
GOSD No. 5 
Jtuction 

Pyramids 

South Muheit 
Zenein 

Khalag 
Koussous 

!ERNST& YOUNG Page C-1 
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Annual Staffing Levels and Salary Costs 
Abu Rawash Wastewater Treatment Plant, West Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.)
First 
Second 

Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

9J 

9-

Estimated 

1992/93 1993/94 

4 4 
25 25 
67 67 
87 87 
95 95 
89 89 

367 367 

27,660 34,300 
147,625 183,050 
316,173 392,084 
316,158 392,022 
282,910 350,835 
229,086 284,088 

1,319,612 1,636,379 

1994/95 

4 
25 
67 

87 

95 

89 

367 

36,700 
195,875 
419,554 
419,427 
375,440 
303,935 

1,750,931 

Fiscal Year 

1995/96 

4 
25 
67 

87 

95 

89 

367 

39,268 
209,575 
448,900 
448,746 
401,755 
325,206 

1,873,450 

Projected 

1996/97 

4 
25 
67 

87 

95 

89 

367 

42,016 
224,250 
480,323 
480,153 
429,875 
347,990 

2,004,607 

1997/98 

4 
25 
67 

87 

95 

89 

367 

44,956 
239,950 
513,957 
513,735 
459,990 
372,376 

2,144,964 

1998/99 

4 
25 
67
 
87
 
95
 
89 

367 

48,104 
256,750 
5,9,936 
54E,666 
4P2,195 
398,453 

2,295,104 

0 



Annual Staffing Levels and Salary Costs 
Zenein Wastewater Treatment Plant, West Bank 

Fiscal Year 

Estimated 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Staff 

1992/93 1993/94 1994/95 1995/96 

3 3 3 3 
19 19 19 19 
52 52 52 52 
68 68 68 68 
74 74 74 74 
69 69 69 69 

285 285 285 285 

Annual Salary Costs by Grade (L.E.) 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

20,745 25,725 27,525 29,451 
112,195 139,118 148,865 159,277 
245,388 304,304 325,624 348,400 
247,112 306,408 327,828 350,744 
220,372 273,282 292,448 312,946 
177,606 220,248 2,05,635 252,126 

1,023,418 1,269,085 1,357,925 1,452,944 
- - - - - --

Projected 

1996/97 1997/98 

3 3 
19 19 

52 52 
68 68 

74 74 
69 69 

285 285 

31,512 33,717 
170,430 182,3e2 
372,788 398,892 
375,292 401,540 
334,850 358,308 
269,790 288,696 

1,554,662 1,663,5151 
 1
 

1998/99 

3 
19
 
52 
68 
74 
69 

285 

36,078 
195,130 
426,816 
429,624 
383,394 
308,913 

1,779,955 



Annual Staffing Levels and Salary Costs 

Abu Rawash Pump Station, West Bank 

Fiscal Year 

Estimated Projected 

Salary Positions and Costs 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Fu!l Time Equivalent Staff by Grade 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

0 
2 
5 
7 
7 
7 

0 
2 
5 
7 
7 
7 

0 
2 
5 
7 
7 
7 

0 
2 
5 
7 
7 
7 

0 
2 
5 
7 
7 
7 

0 
2 
5 
7 
7 
7 

0 
2 
5 
7 
7 
7 

Total Staff 28 28 28 28 28 28 28 

Annual Salary Costs by Grade (L.E.) 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

0 
11,810 
23,595 
25,438 
20,846 
18,018 

99,707 

0 
14,644 
29,260 
31,542 
25,851 
22,344 

123,641 

0 
15,670 
31,310 
33,747 
27,664 
23,905 

132,296 

0 
16,766 
33,500 
36,106 
29,603 
25,578 

141,553 

0 
17,940 
35,845 
38,633 
31,675 
27,370 

151,463 

0 
19,196 
38,355 
41,335 
33,894 
29,288 

162,068 

0 
20.540 
41,040 
44,226 
36,267 
31,339 

173,412 

33 
ci 



Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 
Fourth 

Fifth 

Sixth 


Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 

Total Salary Costs 


(J\
 

Annual Staffing Levels and Salary Costs 
Boulac Pump Station, West Bank 

Fiscal Year 

Estimated 

1992/93 1993/94 1994J95 1995/96 

0 0 0 0 
2 2 2 2 

5 5 5 5 

7 7 7 7 

7 7 7 7 

7 7 7 7 


28 28 28 28 


0 0 0 0 
11,810 14,644 15,670 16,766 
23,595 29,260 31,310 33,500 
25,438 31,542 33,747 36,106 
20,846 25,851 27,664 29,603 
18,018 22,344 23,905 25,578 
99,707 123,641 132,296 141,553 

Projected 

1996/97 

0 
2 

5 

7 

7 

7 


28 


0 
17,940 
35,845 
38,633 
31,675 
27,370 

151,463 

1997/98 

0 
2 

5 

7 

7 

7 


28 


0 
19,196 
38,355 
41,335 
33,894 
29,288 

162,068 

1998/99 

0 
2
 
5
 
7
 
7
 
7
 

28
 

0 
20,540 
41,040 
44,226 
36,267 
31,339 

173,412 

C 



Annual Staffing Levels and Salary Costs 
Cheops Pump Station, West Bank 

Fiscal Year 

Estimated Projected 

Salary Positions and Costs 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Full Time Equivalent Staff by Grade 
First 0 0 0 0 0 0 0 
Second 0 3 3 3 3 3 3 
Third 0 7 7 7 7 7 7 
Fourth 0 10 10 10 10 10 10 
Fifth 0 10 10 10 10 10 10 
Sixth 0 10 10 10 10 10 10 

Total Staff 0 40 40 40 40 40 40 

Annual Salary Costs by Grade (L.E.) 
First 0 0 0 0 0 0 0 
Second 0 21,966 23,505 25,149 26,910 28,794 30,810 
Third 0 40,964 43,834 46,900 50,183 53,697 57,456 
Fourth 0 45,060 48,210 51,580 55,190 59,050 63,180 
Fifth 0 36,930 39,520 42,290 45,250 48,420 51,810 
Sixth 0 31,920 34,150 36,540 39,100 41,840 44,770 

Total Salary Costs 0 176,840 189,219 202,459 216,633 231,301 248,026 



Annual Staffing Levels and Salary Costs 
El Ahram Pump Station, West Bank 

Fiscal Year 

Estimated Projected 

Salary Positions and Costs 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Full Time Equivalent Staff by Grade 
First 0 0 0. 0 0 0 0 
Second 1 1 1 1 1 1 1 
Third 
Fourth 

3 
4 

3 
4 

3 
4 

3 
4 

3 
4 

3 
4 

3 
4 

Fifth 4 4 4 4 4 4 4 
Sixth 4 4 4 4 4 4 4 

Total Staff 16 16 16 16 16 16 16 

Annual Salary Costs by Grade (L.E.)
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

0 
5,905 

14,157 
14,536 
11,912 
10,296 

0 
7,322 

17,556 
18,024 
14,772 
12,768 

0 
7,835 

18,786 
19,284 
15,808 
13,660 

0 
8,383 

20,100 
20,632 
16,916 
14,616 

0 
8,970 

21,507 
22,076 
18,100 
15,640 

0 
9,598 

23,013 
.23,620 
19,368 
16,736 

0 
10,270 
24,624 
25,272 
20,724 
17,908 

Total Salary Costs 56,806 70,442 75,373 80,647 86,293 92,335 98,798 

g-9 
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Annual Staffing Levels and Salary Costs 
Embaba Pump Station, West Bank 

Fiscal Year 

Salary Positions and Costs 

Estimated 

1992/93 1993/94 1994/95 1995/96 

Projected 

1996/97 1997/98 1998/99 

Number of Full Time Equivalent Staff by Grade 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Staff 

0 
3 
7 

10 
10 
10 

40 

0 
3 
7 

10 
10 
10 

40 

0 
3 
7 

10 
10 
10 

40 

0 
3 
7 

10 
10 
10 

40 

0 
3 
7 

10 
10 
10 

40 

0 
3 
7 

10 
10 
10 

40 

0 
3 
7 

10 
10 
10 

40 

Annual Salary Costs by Grade (L.E.) 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

0 
17,715 
33,033 
36,340 
29,780 
25,740 

142,608 

0 
21,966 
40,964 
45,060 
36,930 
31,920 

176,840 

0 
23,505 
43,834 
48,210 
39,520 
34,150 

189,219 

0 
25,149 
46,900 
51,580 
42,290 
36,540 

202,459 

0 
26,910 
50,183 
55,190 
45,250 
39,100 

216,633 

0 
28,794 
53,697 
59,050 
48,420 
41,840 

231,801 

0 
30,810 
57,456 
63,180 
51,810 
44,770 

248,026 

0 



Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade
First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 

Total Salary Costs 

Annual Staffing Levels and Salary Costs 

Giza Pump Station, West Bank 

Fiscal Year 

Estimated 

1992/93 1993/94 1994/95 1995/96 

4 

16 
23 
18 
18 
14 

93 

4 

16 
23 
18 
18 
14 

93 

4: 

16 
23 
18 
18 
14 

93 

4 

16 
23 
18 
18 
14 

93 

27,660 34,300 36,700 39,268 
94,480 117,152 125,360 134,128 

108,537 134,596 144,026 154,100 
65,412 81,108 86,778 92,844 
53,604 66,474 71,136 76,122 
36,036 44,688 47,810 51,156. 

385,729 478,318 511,810 547,61808 

Projected 

1996/97 

4 

16 

23 
18 

18 

14 


93 

42,016 
143,520 

164,887 

99,342 
81,450 
54,740 

585,955 

1997/98 

4 

16 

23 
18 

18 

14 


93 

44,956 
153,568 

176,433 
106,290 

87,156 
58,576 

626,979 

1998/99 

4 

16
 
23 
18
 
18
 
14
 

93 

48,104 
164,320
 
188,784 
113,724 
93,258 
62,678 

670,868 



Annual Staffing Levels and Salary Costs 
GOSD No. 4 Pump Station, West Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 
Third 
Fourth 

Fifth 

Sixth 


Total Salary Costs 

Estimated 

1992/93 1993/94 

I 

o o 
3 3 
7 7 

10 10 
10 10 
10 10j 

401 

0 
o; 0 

17,715: 21,966 
33,0331 40,964 
36,3401 45,060 
29,7801 36,9301 
25,7401 31,920! 

142,608 176,8401 

1994/95 

0! 
3:: 
71 

101 
101 
104 

401 

0 
23,5051 
43,834; 
48,2101 
39520 
34. 1501 

189,219: 

Fiscal Year 

Projected 

1995/96 [1996/97 

0 
3 
7 

10 
10 
10 

0 

7 
10 
10 
10 

40 40 

01 
0 
0i 

25,149! 26,910 
46,900, 50,183l 
51,5801 55,190 
42,290 i 45,2501 
36,5401 39,1001 

202,459j 216,633 

1997/98 11998/99 

3 
0 
3; 
7 

10 
10 
10 

I 
0 
3 
7 

10 
10 
10 

4 401 

0 0 
28,7941 30,810 
53,6971 57,456 
59:050 63,180J 
48,420 51,8101 
41,840: 44,770 

231,801 248,026 



Annual Staffing Levels and Salary Costs 
GOSD No. 5 Pump Station, West Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Salary Costs 

Estimated 

1992/93 1993/94 

0 0 
3 3 
7 7 

10 10 
10 10 
10 10 
40 40 

0 0 
17,715 21,966 
33,033 40,964 
36,340 45,060 
29,780 36,930 
25,740 3 1,920 

142,608 176,840 

1994/95 

0 
3 
7 

10 
10 
10 
40 

0 
23,505 
43,834 
48,210 
39,520 
34,150 

189,219 

Fiscal Year 

1995/96 

0 
3 
7 

10 
10 
10 
40 

0 
25,149 
46,900 
51,580 
42,290 
36,540 

202,459 

Projected 

1996/97 

0 
3 
7 

10 
10 
10 
40 

0 
26,910 
50,183 
55,190 
45,250 
39,100 

216,633 

1997/98 

0 
3 
7 

10 
10 
10 
40 

0 
28,794 
53,697 
59,050 
48,420 
41,840 

231,801 

1998/99 

0 
3 
7 

10 
10 
10 
40 

0 
30,810 
57,456 
63,180 
51,810 
44,770 

248,026 



Annual Staffing Levels and Salary Costs 
Junction Pump Station, West Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Staff 

Annual Salary Costs by Grade (L.E.)
First 
Second 


Third 

Fourth 

Fifth 

Sixth 


Total Salary Costs 

Estimated 

1992193 1993/94 

0 0 
2 2 

7 7 

9 9 

9 9 

9 9 


36 36 


0 0 
11,810 14,644 
33,033 40,964 
32,706 40,554 
26,802 33,237 
23,166 28,728 

127,517 158,127 

1994/95 

0 
2 

7 

9 

9 

9 


36 


0 
15,670 
43,834 
43,389 
35,568 
30,735 

169,196 

Fiscal Year 

1995/96 

0 
2 

7 

9 

9 

9 


36 


0 
16,766 
46,900 
46,422 
38,061 
32,886 

181,035 

Projected 

1996/97 

0 
2 

7 

9 

9 

9 


36 


0 
17,940 
50,183 
49,671 
40,725 
35,190 

193,709 

1997/98 

0 
2 

7 

9 

9 

9 


36 


0 
19,196 
53,697 
53,145 
43,578 
37,656 

207,272 

1998/99 

0 
2
 
7
 
9
 
9
 
9
 

36
 

0 
20,540 
57,456 
56,862 
46,629 
40,293 

221,780 



Annual Staffing Levels and Salary Costs 
Pyramids Pump Station, West Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Staff 


Annual Salary Costs by Grade (L.E.) 
First 
Second 
Third 

Fourth 

Fifth 

Sixth 


Total Salary Costs 

Estimated 

1992/93 1993/94 

0 0 

3 3 

7 7 


10 10 

10 10 

10 10 

40 40 


0 0 
17,715 21,966 
33,033 40,964 
36,340 45,060 
29,780 36,930 
25,740 31,920 

14L,608 176,840 

1994/95 

0 

3 

7 


10 

10 

10 

40 


0 
23,505 
43,834 
48,210 
39,520 
34,150 

189,219 

Fiscal Year 

1995/96 

0 

3 

7 


10 

10 

10 

40 


0 
25,149 
46,900 
51,580 
42,290 
36,540 

202,459 

Projected 

1996/97 

0 

3 

7 


10 

10 

10 

40 


0 
26,910 
50,183 
55,190 
45,250 
39,100 

216,633 

1997/98 

0 
3 

7 


10 

10 

10 

40 


0 
28,794 
53,697 
59,050 
48,420 
41,840 

231,801 

1998/99 

0 
3
 
7
 

10
 
10
 
10
 
40
 

0 
30,810 
57,456 
63,180 
51,810 
44,770 

248,026 



Annual Staffing Lev-ls and Salari Costs 
South Muheit Pump Station, West Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Staff 

Annual Salary Costs by Grade (L.E.)
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Salary Costs 

Estimated 

1992/93 1993/94 

0 0 
2 2 
7 7 
9 9 
9 9 
9 9 

36 36 

0 0 
11.810 14,644 
33,033 40,964 
32,706 40,554 
26,802 33,237 
23,166 28,728 

127,517 158,127 

1994/95 

0 
2 
7 
9 
9 
9 

36 

0 
15,670 
43,834 
43,389 
35,568 
30,735 

169,196 

Fiscal Year 

1995/96 

0 
2 
7 
9 
9 
9 

36 

0 
16,766 
46,900 
46,422 
38,061 
32,886 

181,035 

Projected 

1996/97 

0 
2 
7 
9 
9 
9 

36 

0 
17,940 
50,183 
49,671 
40,725 
35,190 

193,709 

1997/98 

0 
2 
7 
9 
9 
9 

36 

0 
19,196 
53,697 
53,145 
43,578 
37,656 

207,272 

1998/99 

0 
2 
7 
9 
9 
9 

36 

0 
20,540 
57,456 
56,862 
46,629 
40,293 

221,780 



Annual Staffing Levels and Salary Costs 

Zenein Pump Station, West Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 
Fourth 

Fifth 

Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

Estimated 

1992/93 19.3/94 

0 0 

3 3 

7 7 

10 10 

10 10 

10 10 


40 40 


0 0 
17,715 21,966 
33,033 40,964 
36,340 45,060 
29,780 36,930 
25,740 31,920 

142,608 176,840 

1994/95 

0 

3 

7 

10 

10 

10 


40 


0 
23,505 
43,834 
48,210 
39,520 
34,1550 

189,219 

Fiscal Year 

1995/96 

0 

3 

7 


10 

10 

10 


40 


0 
25,149 
46,900 
51,580 
42,290 
36,540 

202,459 

Projected 

1996/97 

0 

3 

7 


10 

10 

10 


40 


0 
26,910 
50,183 
55,1SO 
45,250 
39,100 

216,633 

1997/98 

0 

3 

7 

10 

10 

10 


40 


0 
28,794 
53,697 
59,050 
48,420 
41,840 

231,801 

1998/99 

0 
3
 
7
 
10
 
10
 
10
 

40
 

0 
30,810 
57,456 
63,180 
51,810 
44,770 

248,026 



Annual Staffing Levels and Salary Costs 
Berka Wastewater Treatment Plant, East Bank 

Fiscal Year 

E3timated Projected 

Salary Positions and Costs 1992193 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Full Time Equivalent Staff by Grade 
First 4 4 4 6 6 6 6 
Second 25 25 25 38 38 38 38 
Third 67 67 67 101 101 101 101 
Fourth 87 87 87 131 131 131 131 
Fifth 94 94 94 141 141 141 141 
Sixth 88 88 88 132 132 132 132 

Total Staff 365 365 365 549 549 549 549 

Annual Salary Costs by Grade (L.E.)
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

27,660 
147,625 
316,173 
316,158 
279,932 
226,512 

34,300 
183,050 
392,084 
392,022 
347,142 
280,896 

36,700 
195,875 
419,554 
419,427 
371,488 
300,520 

58,902 
318,554 
676,700 
675,698 
596,289 
482,328 

63,024 
340,860 
724,069 
722,989 
638,025 
516,120 

67,434 
364,724 
774,771 
773,555 
682,722 
552,288 

72,156 
390,260 
829,008 
827,658 
730,521 
590,964 

Total Salary Costs 1,314,060 1,629,494 1,743,564 2,808,471 3,005,087 3,215,494 3,440,567 

9-) 



Annual Staffing Levels and Salary Costs 
Gabal el Asfar Wastewater Treatment Plant, East Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 
Fourth 

Fifth 

Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 

Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

Estimated 

1992/93 1993/94 

3 3 

21 21 

57 57 

74 74 

80 80 

76 76 


311 311 


20,745 25,725 
124,005 153,762 
268,983 333,564 
268,916 333,444 
238,240 295,440 
195,624 242,592 

1,116.513 1,384,527 

1994/95 

3 

21 

57 

74 

80 

76 


311 


27,525 
164,535 
356,934 
356,754 
316,160 
259,540 

1,481,448 

Fiscal Year 

1995/96 

3 

21 

57 

74 

80 

76 


311 


29,451 
176,043 
381,900 
381,692 
338,320 
277,704 

1,585,110 

Projected 

1996/97 

5 

38 


103 

133 

144 

137 


560 


52,520 
340,860 
738,407 
734,027 
651,600 
535,670 

3,053,084 

1997/98 

5 

38 


103 

133 

144 

137 


560 


56,195 
364,724 
790,113 
785,365 
697,248 
573,208 

3,266,853 

1998/99 

5
 
38
 

103
 
133
 
144
 
137
 

560
 

60,130 
390,260 
845,424 
840,294 
746,064 
613,349 

3,495,521 



Annual Staffing Levels and Salary Costs 
Shoubra el Kheima Wastewater Treatment Plant, East Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Staff 

Annua! Salary Costs by Grade (L.E.)
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

'5I 

Estimated 

1992193 1993/94 

3 3 
19 19 
52 52 
68 68 
74 74 
69 69 

285 285 

20,745 25,725 
112,195 139,118 
245,388 304,304 
247,112 306,408 
220,372 273,282 
177,606 220,248 

1,023,418 1,269,085 

1994/95 

3 
10 
52 
68 
74 
69 

285 

27,525 
148,865 
325,624 
327,828 
292,448 
235,635 

1,357,925 

Fiscal Year 

1995/96 

3 
19 
52 
68 
74 
69 

285 

29,451 
159,277 
348,400 
350,744 
312,946 
252,126 

1,452,944 

Projected 

1996/97 

3 
19 
52 
68 
74 
69 

285 

31,512 
170,430 
372,788 
375,292 
334,850 
269,790 

1,554,662 

1997/98 

3 
19 
52 
68 
74 
69 

285 

33,717 
182,362 
398,892 
401,540 
358,308 
288,696 

1,663,515 

1998/99 

3 
19 
52 
68 
74 
69 

285 

36,078 
195,130 
426,816 
429,624 
383,394 
308,913 

1,779,955 



-- - - -

Annual Staffing Levels and Salary Costs 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Salary Costs 

Ameria Pump Station, East Bank 

Estimated 

1992193 1993/94 1994/95 

2 2 2 

15 15 15 

40 40 40 

53 53 53 

57 57 57 

54 54 54 


221 221 2211 


13,830 17,150 18,350 
88,575 109,830 117,525 

188,760 234,080 250,480 
192,602 238,818 255,513 
169,746 210,501 225,264 
138,996 172,368 184,410 

792,509] 982,747 1,051,542 

Fiscal Year 

1995/96 

2 

15 

40 

53 

57 


- 54 


221 


19,634 
125,745 
268,000 
273,374 
241,053 
197,316 

1,125,122 

Projected 

1996/97 

2 

15 

40 

53 

57 

54 


221 


21,008 
134,550 
286,760 
292,507 
257,025 
211,140 

1,203,0'90 

- -I 


1997/98 

2 

15 

40 

53 

57 

54 


221 


22,478 
143,970 
306,840 
312,965 
275,994 
225,936 

1,288,183 

- - -] 


1998/99 

2
 
15
 
40
 
53
 
57
 
54
 

221
 

24,052 
154,050 
328,320 
334,854 
295,317 
241,758 

1,378,351 

- - -1
 



Annual Staffing Levels and Salary Costs 
Ein Shams Pump Station, EastBank 

Fiscal Year 

Estimated Projected 

Salary Positions and Costs 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Number of Full Time Equivalent Staff by Grade 
First 2 2 2 2 2 2 2 
Second 12 12 12 12 12 12 12 
Third 31 31 31 31 31 31 31 
Fourth 40 40 40 40 40 40 40 
Fifth 43 43 43 43 43 43 43 
Sixth 41 41 41 41 41 41 41 
Total Staff 169 169 169 169 169 169 169 

Annual Salary Costs by Grade (L.E.) I 

First 13,830 17,150 18,350 19,634 21,008 22,478 24,052 
Second 70,860 87,864 94,020 100,596 107,640 115.176 123,240 
Third 
Fourth 

146,289 
145,360 

181,412 
180,240 

194,122 
192,840 

207,700 
206,320 

222,239 
220,760 

237,801 
236,200 

254,448 
252,720 

Fifth 128,054 158,799 169,936 181,847 194,575 208,206 222,783 
Sixth 

Total Salary Costs J 
105,534 

609,9271 

130,872 

756,337 

140,015 

809,283 

149,814 

865,911 

160,310 

926,532 

171,544 

991,405 

183,557 

1,060,800 

07 



Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 
Fourth 
Fifth 
Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.) 
First 
Second 

Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

Annual Staffing Levels and Salary Costs 
Khalag Pump Station, East Bank 

Fiscal Year 

Estimated 

1992/93 1993/94 1994/95 1995/96 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

Projected 

1996/97 

1 
6 

18 
23 
25 
23 

96 

10,504 
53,820 

129,042 
126,937 
113,125 
89,930 

523,358 

1997/98 

1 
6 

18 
23 
25 
23 

96 

11,239 
57,588 

138,078 
135,815 
121,050 
96,232 

560,002 

1998/99 

1 
6 

18 
23 
25 
23 

96 

12,026 
61,620 

147,744 
145,314 
129,525 
102,971 

599,200 



Annual Staffing Levels and Salary Costs 
Koussous Pump Station, East Bank 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.)
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

Estimated 

1992/93 1993/94 

1 1 
7 7 
19 19 
25 25 
27 27 
25 25 

104 104 

6,915 8,575 
41,335 51,254 
89,661 111,188 
90,850 112,650 
80,406 99,711 
64,350 79,800 

373,517 463,178 

Fiscal Year 

Projected 

1994/95 1995/96 1996/97 1997/98 

1 1 1 1 
7 7 7 7 
19 19 19 19 
25 25 25 25 
27 27 27 27 
25 25 25 25 

104 104 104 104 

9,175 9,817 10.504 11,239 
54,845 58,681 62,790 67,186 

118,978 127,300 136,211 145,749 
120,525 128,950 137,975 147,625 
106,704 114,183 122,175 130,734 

85,375 91,350 97,750 104600 
495,602 530,281 567,4051 607,133 

1998199 

1 
7 
19 
25 
27 
25 

1014 

12,026 
71,890 

155,952 
157,950 
139,887 
111,925 

649,630 

) 

9) 



Annual Staffing Levels and Salary Costs 
Helwan Wastewater Treatment Plant, South Region 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade
First 
Second 

Third 

Fourth 

Fifth 

Sixth 


Total Staff 

Annual Salary Costs by Grade (L.E.)
First 
Second 
Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

Estimated 

1992/93 1993/94 

1 1 

7 7 


18 18 

24 24 

26 26 

24 24 


100 100 


6,915 8,575 
41,335 51,254 
84,942 105,336 
87,216 108,144 
77,428 96,018 
61,776 76,608 

359,612 445,935 

1994/95 

1 

7 


18 

24 

26 

24 


100 


9,175 
54,845 

112,716 
115,704 
102,752 
81,960 

477,152 

Fiscal Year 

1995/96 

1 

7 


18 

24 

26 


- 24 

100 


9,817 
58,681 

120,600 
123,792 
109,954 
87,696 

510,540 

Projected 

1996/97 

1 

7 


18 

24 

26 

24 


100 


10,504 
62,790 

129,042 
132,456 
117,650 
93,840 

546,282 

1997/98 

1 

7 


18 

24 

26 

24 


100 


11,239 
67,186 

138,078 
141,720 
125,892 
100,416 

584,531 

1998/99 

1
 
7
 

18
 
24
 
26
 
24
 

100
 

12,026 
71,890 

147,744 
151,632 
134,706 
107,448 

625,446 



Annual Staffing Levels and Salary Costs 
Helwan Pump Station, South Region 

Salary Positions and Costs 

Number of Full Time Equivalent Staff by Grade 
First 
Second 

Third 
Fourth 
Fifth 
Sixth 

Total Staff 

Annual Salary Costs by Grade (L.E.)
First 
Second 

Third 
Fourth 
Fifth 
Sixth 

Total Salary Costs 

Estimated 

1992193 1993/94 

2 2 

13 13 

35 35 

46 46 

49 49 

46 46 


191 191 


13,830 17,150 

76,765 95,186 


165,165 204,820 

167,164 207,276 

145,922 180,. 37 

118,404 146,832 


687,250 852,221 

1994/95 

2 

13 

35 

46 

49 

46 


191 


18,350 
101,855 
219,170 
221,766 
193,648 
157,090 

911,879 

Fiscal Year 

1995/96 

2 

13 

35 

46 

49 

46 


191 


19,634 
108,979 
234,500 
237,268 
207,221 
168,084 

975,686 

Projected 

1996/97 

2 

13 

35 

46 

49 

46 


191 


21,008 
116,610 
250,915 
253,874 
221,725 
179,860 

1,043,992 

1997/98 

2 

13 

35 

46 

49 

46 


191 


22,478 
124,774 
268,485 
271,630 
237,258 
192,464 

1,117,089 

1998/99 

2
 
13
 
35
 
46
 
49
 
46
 

191
 

24,052 
133,510 
287,280 
290,628 
253,869 
205,942 

1,195,281 
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Appendix D
 
Annual Operations and Maintenance Costs
 

This appendix presents historical and 
projections of annual operations and 
maintenance costs for GOSD treatment 

Wastewater Treatment Plants 

West Bank 
Abu Rawash 
Zenein 

Easi Banik 

J3crka 
Gabal el Asfar 

Shoubra et Kheima 

.South, 

Ilelwan 

plants and pumping stations. These 
facilities are listed below. 

Pumping Stations 

Abu Rawash GOSI) No. 4
 
Boulac GOSD No. 5
 

Cheops Junction
 
El Ahram lPyramids
 
Enibaba South Muhcit
 
Giza Zencin
 

Asneri Kissing
 
Ein Shams Koussous
 

lielwan 

=-IERNST& YOUNG Page D-1 



------ --- -- ------------------------ ---

Annual Operations and Maintenance Costs 
Abu Rawash Wastewater Treatment Plant, West Bank 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 
Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimated 

1992193 1993/94 

10,000,000 10,000,000 
48,000 48,000 
60,000 60,000 

9,000 9,000 
6,100 6,100 
3,600 3,600 

2,900,000 3,200,000 

48,000 52,800 
21,000 23,400 
14,400 15,840 
12,200 13,420 

5,400,000 5,940,000 

5,495,600 6,045,460 

8,395,600 9,245,4-50 

1,650,000 1,815,000 
40,000 44,000 

100,000 110,000 

1,790,000 1,969,000 

10,185,600 11,214,460 

Fiscal Year 

Projected 

1994/95 1995196 1996/97 11997/98 

I 
10,000,000 10,000,000 10,000,000 10,000,000 

48,000 48,000 48,000 48,000 
60,000 60,000 60,000 60,000 
9,000 9,000 9,000 9,000 
6,100 6,100 6,100 6,100 
3,600 3,600 3,600 3,600 

3,500,000 3,900,000 4,300,000 4,700,000 

58,080 63,840 70,080 77,280 
25,800 28,200 31,200 34,200 
17,460 19,170 21,060 23,130 
14,762 16,226 17,873 19,642 

6,534,000 7,189,200 7,909,200 8,701,200 

6,650,102 7,316,636 8,049,413 8,855,452 

10,150,102 11,216,636 12,349,413 13,555,452 

1,996,500 2,196,150 2,415,765 2,657,342 
48,400 53,240 58,564 64,420 

121,000 133,100 146,410! 161,051 

2,165,900 2,382,490 2,620,739 2,882,813 

12,316,002 13,599,126 14,970,1521 16,438,265 

1998/99 

10,000,000 
48.000 
60,000 
9,000 
6,100 
3,600 

5,200,000 

84,960 
37,800 
25,470 
21,594 

9,572,400 

9,742,224 

14,942,224 

2,923,076 
70,862 

177,156 

3,171,094 

18,113,318 



Annual Operations and Maintenance Costs 

Zenein Wastewater Treatment Plant, West Bank 

Estimated 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil ,liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992193 

28,000,000 
100,000 
60,000 

9,000 
6,100 
1,650 

8,120,000 

100,000 
21,000 
14,400 
12,200 

2,475,000 

2,622,600 

10,742,600 

650,000 
150,000 

50,000 

850,000 

11,592,600 

1993/94 

28,000,000 
100,000 

60,000 
9,000 
6,100 
1,650 

8,960,000 

110,000 
23,400 
15,840 
13,420 

2,722,500 

2,885,160 

11,845,160 

715,000 
165,000 

55,000 

935,000 

12,780,i60 

1994/95 

28,000,000 
100,000 

60,000 
9,000 
6,1001 
1,6501 

9,800,000' 

121,000 
25,800 
17,460 
14,762 

2,994,750 

3,173,772 

12,973,772 

786,500 
181,500 
60,500 

1,028,500 

14,002,272 

Fiscal Year 

1995/96 

28,000,000 
100,000 
60,000 

9,000 
6,100 
1,650 

10,920,000 

133,000 
28,200 
19,170 
16,226 

3,295,050 

3,491,646 

14,411,646 

865,150 
199,650 

66,550 

1,131,350 

15,542,996 

Project d 

1996/97 

28,000,000 
100,000 

60,000 
9,000 
6,100 
1,650 

12,040,000 

146,000 
31,200 
21,060 
17,873 

3,625,050 

3,841,183 

15,881,183 

951,665 
219,615 

73,205 

1,244,485 

17,125,668 

1997/98 

28,000,000 
100,000 
60,000 

9,000 
6,100 
1,650 

13,160,000 

161,000 
34,200 
23,130 
19,642 

3,988,050 

4,226,022 

17,386,022 

1,046,832 
241,577 

80,526 

1,368,935 

18,754,957 

1998/99 

28,000,000 
100,000 
60,000 

9,000 
6,100 
1,650 

14,560,000 

177,000 
37,800 
25,470 
21,594 

4,387,350 

4,649,214 

19,209,214 

1,151,515 
265,735 

88,579 

1,505,829 

20,715,043 



Annual Operations and Maintenance Costs 
Abu Rawash Pump Station, West Bank 

Fiscal Year 

Estimated Projected 
Operations and Maintenanse Costs 1992193 1993/94 1994/95 1995/96 1996/97 1997/90 1998/99 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

7,050,000 
8,750 

40,000 
82,500 

375 
0 

7,050,000 
8,750 

40,000 
82,500 

375 
0 

7,050,000 
8,750 

40,000 
82,500 

375 
0 

7,785,000 
8,750 

40,000 
82,500 

375 
0 

8,610,000 
8,750 

40,000 
82,500 

375 
0 

9,510,000 
8,750 

40,000 
82,500 

375 
0 

10,515,000 
8,750 

40,000 
82,500 

375 
0 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

2,044,500 

8,750 
14,000 

132,000 
750 

0 

2,256,000 

9,625 
15,600 

145,200 
825 

0 

2,467,500 

10,588 
17,200 

160,050 
908 

0 

3,036,150 

11,638 
18,800 

175,725 
998 

0 

3,702,300 

12,775 
20,800 

193,050 
1,099 

0 

4,469,700 

14,088 
22,800 

212,025 
1,208 

0 

5,467,800 

15,488 
25,200 

233,475 
1,328 

0 
Total Fuels, Lubricants, and Chemicas 155,500 171,250 188,746 207,161 227,724 250,121 275,491 

Total Annual Commodity Costs 2,200,000 2,427,250 2,656,246 3,243,311 3,930,024 4,719,821 5,743,291 
Other Operations and Maintenance Costs 

Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

75,000 
95,000 
25,000 

82,500 
104,500 
27,500 

90,750 
114,950 
30,250 

99,825 
126,445 
33,275 

109,808 
139,090 
36,603 

120,789 
152,999 
40,263 

132,868 
168,299 
44.289 

Total Other Operations and Maintenance Costs 195,000 214,500 235,950 259,545 285,501 314,051 345,456 

-. S~Total Operations and Maintenance Costs 2,395,000 2,641,750 2,892,196 3,502,856 4,215,525 5,033,872 6,088,747 



Annual Operations and Maintenance Costs 
Boulac Pump Station, West Bank 

Estimated 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.)
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992/93 

5,100,000 
8,800 

40,000 
7,200 

450 
0 

1,479,000 

8,800 
14,000 
11,520 

900 
0 

35,220 

1,514,220 

250,000 
60,000 

180,000 
490,000 

2,004,220 

1993/94 

5,100,000 
8,800 

40,000 
7,200 

450 
0 

1,632,000 

9,680 
15,600 
12,672 

990 
0 

38,942 

1,670,942 

275,000 
66,000 

198,000 
539,000 

2,209,942 

1994/95 

5,100,000 
8,800 

40,000 
7,200 

450 
0 

1,785,000 

10,648 
17,200 
13,968 
1,089 

0 

42,905 

1,827,905 

302,500 
72,600 

217,800 
592,900 

2,420,805] 

Fiscal Year 

1995/96 

5,400,000 
8,800 

40,000 
7,200 

450 
0 

2,106,000 

11,704 
18,800 
15,336 

1,197 
0 

47,037 

2,153,037 

332,750 
79,860 

239,580 
652,190 

2,805,227 

Projected 

1996/97 

5,700,000 
8,800 

40,000 
7,200 

450 
0 

2,451,000 

12,848 
20,800 
16,848 

1,319 
0 

51,815 

2,502,815 

366,025 
87,846 

263,538 
717,409 

3,220,224 

1997/98 

6,030,000 
8,800 

40,000 
7,200 

450 
0 

2,834,100 

14,168 
22,800 
18,504 
1,449 

0 

56,921 

2,891,021 

402,628 
96,631 

289,892 
789,151 

3,680,172 

1998/99 

6,375,000 
8,800 

40,000 
7,200 

450 
0 

3,315,000 

15,576 
25,200 
20,376 

1,593 
0 

62,745 

3,377,745 

442,891 
106,294 
318,881 
868,066 

4,245,811 



Annual Operations and MaintenanceCosts 
Cheops Pump Station, West Bank 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.)
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 

Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimater' 

1992/93 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
01 

0 

0 

0 
0 
0 

0 

0 

1993/94 

375,000 
8,800 

40,000 
4,800 

300 
0 

120,000 

9,680 
15,600 
8,448 

660 
0 

34,388 

154,388 

220,000 
44,000 
16,500 

280,500 

434,888 

1994/95 

375,000 
8,800 

40.000 
4,800 

300 
0 

131,250 

10,648 
17,200 
9,312 

726 
0 

37,886 

169,136 

242,000 
48,400 
18,150 

308,550 

477,686 

Fiscal Year 

1995/96 

420,000 
8,800 

40,000 
4,800 

300 
0 

163,806 

11,704 
18,803 
10,224 

798 
0 

41,52-1 

205,323 

266,200 
53,240 
19,965 

339,405 

544,731 

Projected 

1996/97 

480,000 
8,800 

40,000 
4,800 

300 
0 

206,400 

12,848 
20,800 
11,232 

879 
0 

45,759 

252,159 

292,820 
58,564 
21,962 

373,3461 

625,505 

1997/98 

540,000 
8,800 

40,000 
4,800 

300 
0 

253,800 

14,168 
22,800 
12,336 

966 
0 

50,270 

304,070 

322,102 
64,420 
24,158 

410,680 

714,750 

1998/99 

600,000 
8,800 

40,000 
4.800 

300 
0 

312,000 

15,576 
25,200 
13,584 
1,062 

0 

55,422 

367,422 

354,312 
70,862 
26,574 

451,748 

819,170 



Annual Operations and Maintenance Costs 
El Ahram Pump Station, West Bank 

Estimated 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 

Other Consumables 

Other Direct Operating Expenses 


Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992193 

2,100,000 
8,800 

40,000 
7,200 

450 
0 

609,000 

8,800 
14,000 
11,520 

900 
0 

35,220 

644,220 

250,000 
60,000 
18,000 

328,000 

972,220 

1993194 

2,100,000 
8,800 

40,000 
7,200 

450 
0 

672,000 

9,680 
15,600 
12,672 

990 
0 

38,942 

710,942 

275,000 
66,000 
19,800 

360,800 

1,071,742 

1994/95 

2,100,000 
8,800 

40,000 
7,200 

450 
0 

735,000 

10,648 
17,200 
13,968 

1,089 
0 

42,905 

777,905 

302,500 
72,600 
21,780' 

396,8801 

1,174,785 

Fiscal Year 

1995/96 

2,235,000 
8,800 

40,000 
7,200 

450 
0 

871,650 

11,704 
18,800 
15,336 

1,197 
0 

47,037 

918,687 

332,750 
79,860 
23,958 

436,568 

1,355,255 

Projected 

1996/97 

2,370,000 
8,800 

40,000 
7,200 

450 
0 

1,019,100 

12,848 
20,800 
16,848 
1,319 

0 

51,815 

1,070,915 

366,025 
87,846 
26,354 

480,225 

1,551,1401 

1997/98 

2,520,000 
8,800 

40,000 
7,200 

450 
0 

1,184,400 

14,168 
22,800 
18,504 

1,449 
0 

56,921 

1,241,321 

402,628 
96,631 
28,989 

528,248 

1,769,569 

1998/99 

2,625,000 
8,800 

40,000 
7,200 

450 
0 

1,365,000 

15,576 
25,200 
20,376 

1,593 
0 

62,745 

1.427,745 

442,891 
106,294 
31,888 

581,073 

2,008,818] 



Annual Operations and Maintenance Costs 
Embaba Pump Station, West Bank 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimated 

1992/93 

1,725,000 
8,800 

40,000 
4,800 

300 
0 

500,250 

8,800 
14,000 
7,680 

600 
0 

31,080 

531,330 

200,000 
40,000 
15,000 

255,000 

786,3301 

1993/94 

1,725,000 
8,800 

40,000 
4,800 

300 
0 

552,000 

9,680 
15,600 
8,448 

660 
0 

34,388 

586,388 

220,000 
44,000 
16,500 

280,500 

866,888 

1994/95 

1,725,000 
8,800 

40,000 
4,800 

300 
0 

603,750 

10,648 
17,200 
9,312 

726 
0 

37,886 

641,636 

242,000 
48,400 
18,150 

308,550 

950,186 

Fiscal Year 

1995/96 

1,785,000 
8,800 
3,000 
4,800 

300 
0 

696,150 

11,704 
18,800 
10,224 

798 
0 

41,526 

737,676 

266,200 
53,240 
19,965 

339,405 

1,077,081 

Projected 

1996/97 

1,845,000 
8,800 

40,000 
4,800 

300 
0 

793,350 

12,848 
20,800 
11,232 

879 
0 

45,759 

839,109 

292,820 
58,564 
21,962 

373,346 

1,212,455 

1997/98 

1,890,000 
8,800 

40,000 
4,800 

300 
0 

888,300 

14,168 
22,800 
12,336 

966 
0 

50,270 

938,570 

322,102 
64,420 
24,158 

410,680 

1,349,250 

1998/99 

1,965,000 
8,800 

40,000 
4,800 

300 
0 

1,021,800 

15,576 
25,200 
13,584 
1,062 

0 

55,422 

1,077,222 

354,312 
70,862 
26,574 

451,748 

1,528,970 



Annual Operations and Maintenance Costs 
Giza Pump Station, West Bank 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 

Petroleum (liters) 

Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.)
 
Electricity 

Fuels, Lubricants, and Chemicals
 

Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 
Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

~ Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimated 

1992/93 

2,250,000 
8,800 

40,000 
9,600 

600 
0 

652,500 

8,800 
14,000 
15,360 

1,200 
0 

39,360 

691,860 

300,000 
80,000 
30,000 

410,000 

1,101,860 

1993/94 

2,250,000 
8,800 

40,000 
9,600 

600 
0 

720,000 

9,680 
15,600 
16,896 
1,320 

0 
43,496 

763,496 

330,000 
88,000 
33,000 

451,000 

1,214,496 

1994/95 

2,250,000 
8,800 

40,000 
9,600 

600 
0 

787,500 

10,648 
17,200 
18,624 
1,4521 

0 
47,924 

835,424 

363,000 
96,800 
36,300 

496,100 

1,331,524 

Fiscal Year 

1995/96 

2,250,000 
8,800 

40,000 
9,600 

600 
0 

877,500 

11,704 
18,800 
20,448 

1,596 
0 

52,548 

930,048 

399,300 
106,480 
39,930 

545,710 

1,475,758 

Projected 

1996/97 

2,250,000 
8,800 

40,000 
9,600 

600 
0 

967,500 

12,848 
20,800 
22,464 

1,758 
0 

57,870 

1,025,370 

439,230 
117,128 
43,923 

600,281 

1,625,6511 

1997/98 

2,250,000 
8,800 

40,000 
9,600 

600 
0 

1,057,500 

14,168 
22,800 
24,672 

1,932 
0 

63,572 

1,121,072 

483,153 
128,841 
48,315 

660T309 

1,781,381 

1998/99 

2,250,000 
8,800 

40,000 
9,600 

600 
0 

1,170,000 

15,576 
25,200 
27,168 
2,124 

0 
70,068 

1,240,068 

531,468 
141,725 

53,147 
726,340 

1,966,408 



Annual Operations and Maintenance Costs 
GOSD No. 4 Pun:p Station, West Bank 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimated 

1992/93 1993/94 

750,000 750,000 
8,800 8,800 

40,000 40,000 
4,800 4,800 

300 300 
0 0 

217,500 240,000 

8,800 9,680 
14,000 15,600 
7,680 8,448 

600 660 
0 0 

31,080 34,388 

248,580 274,388 

200,000 220,000 
40,000 44,000 
15,000 16,500 

255,000 280,500 

503,580 554,888{ 

1994/95 

750,000 
8,800 

40,000 
4,800 

300 
0 

262,500 

10,648 
17,200 
9,312 

726 
0 

37,886 

300,386 

242,000 
48,400 
18,150 

308,550 

608,936 

Fiscal Year 

1995/96 

840,000 
8,800 

40,000 
4,800 

300 
0 

327,600 

11,704 
18,800 
10,224 

798 
0 

41.526 

369.126 

266,200 
53,240 
19,965 

339,405 

708,531 

Projected 

1996/97 

945,000 
8,800 

40,000 
4,800 

300 
0 

406,250 

12,848 
20,800 
11,232 

879 
0 

45,759 

452,109 

292,820 
58,564 
21,962 

373,346 

825,455 

1997/98 

1,065,000 
8,800 

40,000 
4,800 

300 
0 

500,550 

14,168 
22,800 
12,336 

966 
0 

50,270 

550,820 

322,102 
64,420 
24,158 

410,680 

961,5001 

1998/99 

1,200,000 
8,800 

40,000 
4,800 

300 
0 

624,000 

15,576 
25,200 
13,584 

1,062 
0 

55,422 

679,422 

354,312 
70,862 
26,574 

451,748 

1,131,170 



Annual Operations and Maintenance Costs 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

GOSD No. 5 Pump Station, West Bank 

Estimated 

1992/93 1993/94 1994/95 

300,000 300,000 300,000 
8,800 8,800 8,800 

40,000 40,000 40,000 
9,600 9,600 9,600 

600 600 600 
0 0 0 

87,000 96,000 105,000 

8,800 9,680 10,648 
14,00, 15,600 17,2C0 
15,360 16,896 18,624 
1,200 1,320 1,452 

0 0 0 

39,360 43,496] 47,924 

126.360 139,496 152,924] 

300,000 330,000 363,000 
80,000 88,000 96,800 
30,000 33,000 36,300 

410,000 451,000 496,100 

536,360 590,4961 649,0241 

Fiscal Year 

1995/96 

345,000 
8,800 

40,000 
9,600 

600 
0 

134,550 

11,704 
18,800 
20,448 

1,596 
0 

52,548 

187,098 

399,300 
106,480 
39,930 

545,710 

732,808 

Projected 
I
 

1996/97 

390,000 
8,800 

40,000 
9,600 

600 
0 

167,700 

12,848 
20,800 
22,464 

1,758 
0 

57,870 

225,570 

439,230 
117,128 
43,923 

600,281 

825,851 

1997/98 

450,000 
8,800 

40,000 
9,600 

600 
0 

211,500 

14,168 
22,800 
24,672 

1,932 
0 

63,572 

275,072 

483,153 
128,841 
48,315 

660,309 

935,3811 

1998/99 

525,000 
8,800 

40,000 
9,600 

600 
0 

273,000 

15,576 
25,200 
27,168 
2,124 

0 

70,068 

343,068 

531,468 
141,725 
53,147 

726,340 

1,069,408 



Annual Operations and Maintenance Costs 
Junction Pump Station, West Bank 

Fiscal Year 

Estimated Projected 

Operations and Maintenance Costs 1992193 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

7,050,000 
8,800 

40,000 
9,600 

600 
0 

7,050,000 
8,800 

40,000 
9,600 

600 
0 

7,050,000 
8,800 

40,000 
9,600 

600 
0 

7,725,000 
8,800 

40,000 
9,600 

600 
0 

8,475,000 
8,800 

40,000 
9,600 

600 
0 

9,285,000 
8,800 

40,000 
9,600 

600 
0 

10,185,000 
8,800 

40,000 
9,600 

600 
0 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

2,044,500 

8,800 
14,000 
15,360 
1,200 

0 

2,256,000 

9,680 
15,600 
16,896 

1,320 
0 

2,467,500 

10,648 
17,200 
18,624 
1,452 

0 

3,012,750 

11,704 
18,800 
20,448 

1,596 
0 

3,644,250 

12,848 
20,800 
22,464 

1,758 
0 

4,363,950 

14,168 
22,800 
24,672 

1,932 
0 

5,296,200 

15,576 
25,200 
27,168 
2,124 

0 

Total Fuels, Lubricants, and Chemicals 39,360 43,496 47,924 52,548 57,870 63,572 70,068 

Total Annual Commodity Costs 2,083,860 2,299,496 2,515,424 3,065,298 3,702,120 4,427,522 5,366,268 

ri 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses -

300,000 
80,000 
30,000 

330,000 
88,000 
33,000 

363,000 
96,800 
36,300 

399,300 
106,480 
39,930 

439,230 
117,128 
43,923 

483,153 
128,841 
48,315 

531,468 
141,725 

53,147 

Total Other Operations and Maintenance Costs 410,000 451,000 496,100 545,710 600,281 660,309 726,340 

Total Operations and Maintenance Costs 2,493,860 2,750,496 3,011,524 3,611,008 4,302,401 5,087,831 6,092,608 



Annual Operations and Maintenance Costs 
Pyramids Pump Station, West Bank 

Estimated 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 
Petroleum 

Diesel 

Oil 

Lubricants 
Chlorine 
Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 

Other Direct Operating Expenses 


Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992/93 

1,950,000 
8,800 

40,000 
4,800 

300 
0 

565,500 

8,800 
14,000 
7,680 

600 
0 

31,080 

596,580 

300,000 
80,000 
30,000 

410,000 

1,006,580 

1993/94 

1,950,000 
8,800 

40,000 
4,800 

300 
0 

624,000 

9,680 
15,600 
8,448 

660 
0 

34,388 

658,388 

330,000 
88,000 
33,000 

451,0001 

1,109,388 

1994/95 

1,950,000 
8,800 

40,000 
4,800 

300 
0 

682,500 

10,648 
17,200 
9,312 

726 
0 

37,886 

720,386 

363,000 
96,800 
36,300 

496,100 

1,216,486 

Fiscal Year 

1995/96 

2,190,000 
8,800 

40,000 
4,800 

300 
0 

854,100 

11,704 
18,800 
10,224 

798 
0 

41,526 

895,626 

399,300 
106,480 
39,930 

545,710 

1,441,336 

Projected 

1996/97 

2,475,000 
8,800 

40,000 
4,800 

300 
0 

1,064,250 

12,848 
20,800 
11,232 

879 
0 

45,759 

1,110,0091 

439,230 
117,128 
43,923 

600,281 

1,710,290j 

1997/98 

2,775,000 
8,800 

40,000 
4,800 

300 
0 

1,304,250 

14,168 
22,800 
12,336 

966 
0 

50,270 

1,354,520 

483,153 
128,841 
48,315 

660,309 

2,014,829 

1998/99 

3,135,000 
8,800 

40,000 
4,800 

300 
0 

1,630,200 

15,576 
25,200 
13,584 
1,062 

0 
55,422 

1,685,622 

531,468 
141,725 
53,147 

726,340 

2,411,962 



Annual Operations and Maintenance Costs 
South Muheit Pump Station, West Bank 

Estimated 
Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 
Petroleum 
Diesel 
Oil 
Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1994/95 

5,100,000 
8,800 

40,000 
4,800 

300 
0 

1,785,000 

10,648 
17,200 
9,312 

726 
0 

37,886 

1,822,886 

363,000 
96,800 
36,300 

496,100 

2,318,986 

Fiscal Year 

1995/96 

5,460,000 
8,800 

40,000 
4,800 

300 
0 

2,1 ,.: 5U 

11,704 
18,800 
10,224 

798 
0 

41,526 

2,170,926 

399,300 
106,480 

39,930 
545,710 

2,716,636 

Projected 
1996197 

5,850,000 
8,800 

40,000 
4,800 

300 
0 

2,515,500 

12,848 
20,800 
11,232 

879 
0 

45,759 

2,561,259 

439,230 
117,128 
43,923 

600,281 

3,161,540 

199798 

6,270,000 
8,800 

40,000 
4,800 

300 
0 

2,946,900 

14,168 
22,800 
12,336 

966 
0 

50,270 

2,997,170 

483,153 
128,841 
48,315 

660,309 

3,657,479 

1998/99 

6,720,000 
8,800 

40,000 
4,800 

300 
0 

3,494,400 

15,576 
25,200 
13,584 

1,062 
0 

55,422 

3,549,822 

531,468 
141,725 
53,147 

726,340 

4,276,162 

1992/93 

5.100,000 
8,800 

40,000 
4,800 

300 
0 

1,479,000 

8,800 
14,000 
7,680 

600 
0 

31,080 

1,510,080 

300,000 
80,000 
30,000 

410,000 

1,920,080 

1993/94 

5,100,000 
8,800 

40,000 
4,800 

300 
0 

1,632,000 

9,680 
15,600 
8,448 

660 
0 

34,388 

1,666,388 

330,000 
88,000 
33,000 

451,000 

2,117,388 



Annual Operations and Maintenance Costs 
Zeneir Pump Station, West Bank 

Estimated 
Operations and Maintenance Costs 

Annual Commodities Consumed
 
Electricity (kwh) 

Petroleum (liters) 

Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.)

Electricity 


Fuels, Lubricants, and Chemicals
 
Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992/93 

3,450,000 
8,800 

40,000 
14.400 

900 
0 

1,000,500 

8,800 
14,000 
23,040 

1,800 
0 

47,640 

1,048,140 

400,000 
120,000 

20,000 

540,000 

1,588,140 

1993/94 

3,450,000 
8,800 

40,000 
14,400 

900 
0 

1,104,000 

9,680 
15,600 
25,344 

1,980 
0 

52,6041 

1,156,604 

440,000 
132,000 
22,000 

594,000 

1,750,604 

1994/95 

3,450,000 
8,800 

40,000 
14,400 

900 
0 

1,207,500 

10,648 
17,200 
27,936 
2,178 

0 

57,962 

1,265,462 

484,000 
145,200 
24,200 

653,400 

1,918,862 

Fiscal Year 

1995/96 

3,600,000 
8,800 

40,000 
14,400 

900 
0 

1,404,000 

11,704 
18,800 
30,672 

2,394 
0 

63,570 

1,467,570 

532,400 
159,720 
26,620 

718,740 

2,186,310 

Projected 

1996/97 

3,780,000 
8,800 

40,000 
14,400 

900 
0 

1,625,400 

12,848 
20,800 
33,696 

2,637 
0 

69,981 

1,695,381 

585,640 
175,692 
29,282 

790,614 

2,485,995 

1997/98 

3,960,000 
8,800 

40,000 
14,400 

900 
0 

1,861,200 

14,168 
22,800 
37,008 

2,898 
0 

76,874 

1,938,074 

644,204 
193,261 
32,210 

869,675 

2,807,749 

1998/99 

4,140,000 
8,800 

40,000 
14,400 

900 
0 

2,152,800 

15,576 
25,200 
40,752 

3,186 
0 

84,714 

2,237,514 

708,624 
212,587 
35,431 

956,642 

3,194,156 



Annual Operations and MaintenanceCosts 
Berka WastewaterTreatment Plant,East Bank 

Fiscal Year 

Estimated Projected 

Operations and Maintenance Costs 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

28,050,000 
120,000 
360,000 

9,000 
6,100 

0 

28,050,000 
120,000 
360,000 

9,000 
6,100 

0 

28,050,000 
120,000 
360,000 

9,000 
6,100 

0 

51,000,000 
120,000 
360,000 

9,000 
6,100 
3,000 

51,000,000 
120,000 
360,000 

9,000 
6,100 
3,000 

51,000,000 
120,000 
360,000 

9,000 
6,100 
3,000 

51,000,000 
120,000 
360,000 

9,000 
6,100 
3,000 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

Total Fuels, Lubricants, and Chemicals 

8,134,500 

120,000 
126,000 

14,400 
12,200 

0 

272,600 

8,976,000 

132,000 
140,400 

15,840 
13,420 

0 

301,660 

9,817,500 

145,200 
154,800 
17,460 
14,762 

0 

332,222 

19,890,000 

159,600 
169,200 

19,170 
16,226 

5,991,000 

6,355,196 

21,930,000 

175,200 
187,200 
21,060 
17,873 

6,591,000 

6,992,333 

23,970,000 

193,200 
205,200 

23,130 
19,642 

7,25i,000 

7,692,172 

26,520,000 

212,400 
226,800 
25,470 
21,594 

7,977,000 

8,463,264 

Total Annual Commodity Costs 8,407,100 9,277,660 10,149,722 26,245,196 28,922,333 31,662,172 34,983,264 

-f 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

2,000,000 
400,000 
110,000 

2,510,000 

2,200,000 
440,000 
121,000 

2,761,000 

2,420,000 
484,000 
133,100 

3,037,100 

2,662,000 
532,400 
146,410 

3,340,810 

2,928,200 
585,640 
161,051 

3,674,891 

3,221,020 
644,204 
177,156 

4,042,380 

3,543,122 
708,624 
194,872 

4,446,618 

Total Operations and Maintenance Costs 10,917,100 12,038,660 13,186,822 29,586,006 32,597,224 35,704,552 39,429,882 



Annual Operations and Maintenance Costs 
Gabal el Asfar Wastewater Treatment Plant, East Bank 

Estimated 
Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwh) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.)
Electricity 

Fuels, Lubricants, and Chemicals
 
Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992/93 

18,200,000 
24,375 

740,000 
24,600 
16,400 

0 

5,278,000 

24,375 
259,000 
39,360 
32,800 

0 

355,535 

5,633,535 

126,511 
133,953 
238,139 

498,603 

6,132,138 

1993/94 

18,200,000 
24,375 

740,000 
24,600 
16,400 

0 

5,824,000 

26,813 
288,600' 

43,296 
36,080 

0 

394,789 

6,218,789 

139,162 
147,348 
261,953 

548,463 

6,767,252 

1994/95 

18,200,000 
24,375 

740,000 
24,600 
16,400 

0 

6,370,000 

29,494 
318,200 

47,724 
39,688 

0 

435,106 

6,805,106 

153,078 
162,083 
288,148 

603,309 

7,408,415 

Fiscal Year 

1995/96 

18,200,000 
24,375 

740,000 
24,600 
16,400 

0 

7,098,000 

32,419 
347,800 

52,398 
43,624 

0 

476,241 

7,574,241 

168,386 
178,291 
016,963 

663,640 

8,237,881 

Projected 

1996/97 

85,000,000 
300,000 
900,000 
30,000 
20,000 

5,000 

36,550,000 

438,000 
468,000 

70,200 
58,600 

10,985,000 

12,019,800 

48,569,800 

5,124,350 
1,464,100 

366,025 

6,954,475 

55,524,275 

1997/98 

85,000,000 
300,000 
900,000 
30,000 
20,000 

5,000 

39,950,000 

483,000 
513,000 

77,100 
64,400 

12,085,000 

13,222,500 

53,172,500 

5,636,785 
1,610,510 

402,628 

7,649,923 

60,822,423 

1998/99 

85,000,000 
300,000 
900,000 

30,000 
20,000 
5,000 

44,200,000 

531,000 
567,000 
84,000 
70,800 

13,295,000 

14,548,700 

58,748,700 

6,200,464 
1,771,561 

442,891 

8,414,916 

1._______________ 



Annual Operations and Maintenance Costs 
Shoubra el Kheima Wastewater Treatment Plant, East Bank 

Fiscal Year 

Operations and Maintenance Costs 
Estimated 

1992/93 1993194 1994/95 1995/96 
Projected 

1996/97 1997/98 1998/99 
Annual Commodities Consumed

Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

7,500,000 
120,000 
360,000 

9,000 
6,100 

0 

10,000,000 
120,000 
360,000 

9,000 
6,100 

0 

15,000,000 
120,000 
360,000 

9,000 
6,10C 

0 

15,000,000 
120,000 
360,000 

9,000 
6,100 

01 

15,000,000 
120,000 
360,000 

9,.OOC 
5,100 

0 

15,000,00 
120,000 
360,000 

9,000 
6,100 

0 

15,000,000 
120,000 
360,000 

9,000 
6,100 

0 

Annual Commodity Costs (L.E.)
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

Total Fuels, Lubricants, and Chemicals 

2,175,000 

120,000 
126,000 

14,400 
12,200 

0 

272,600 

3,200,000 

132,000 
140,400 

15,840 
13,420 

0 

301,660 

5,250,000 

145,200 
154,800 

17,460 
14,762 

0 

332,222 

5,850,000 

159,600 
169,200 

19,170 
16,226 

0 

364,196 

6,450,000 

175,200 
187,200 
21,060 
17,873 

0 

401,333 

7,050,000 

193,200 
205,200 

23,130 
19,642 

0 

441,172 

7,800,000 

212,400 
226,800 

25,470 
21,594 

0 

486,264 

4. 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

2,447,600 

2,000,000 
400,000 
110,000 

2,510,000 

4,957,600 

3,501,660 

2,200,000 
440,000 
121,000 

2,761,000 

6,262,660 

5,582,222 

2,420,000 
484,000 
133,100 

3,037,100 

8,619,322 

6,214,196 

2,662,000 
532,400 
146,410 

3,340,810 

9,555,006 

6,851,333 

2,928,200 
585,640 
161,0512 

3,674,891 

10,526,224 

7,491,172 

3,221,020 
644,204 
177,156 

4,042,380 

11,533,552 

8,286,264 

3,543,122 
708,624 
194,872 

4,446,618 

12,732,882 



Annual Operations and Maintenance Costs 
Ameria Pump Station, East Bank 

Estimated 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 
Diesel (liters) 
Oil (liters) 
Lubricants (kgs) 
Chlorine (tons) 

Annual Commodity Costs (L.E.)
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992/93 

15,750,000 
17,600 

270,000 
20,000 

1,200 
0 

4,567,500 

17,600 
94,500 
32,000 
2,400 

0 

146,500 

4,714,000 

400,000 
160,000 
45,000 

605,000 

5,319,000 

1993/94 

18,000,000 
17,600 

270,000 
20,000 

1,200 
0 

5,760,000 

19,360 
105,300 
35,200 
2,640 

0 

162,500 

5,922,500 

440,000 
176,000 
49,500 

665,500 

6,588,000 

1994/95 

19,500,000 
17,600 

270,000 
20,000 

1,200 
0 

6,825,000 

21,296 
116,100 
38,800 

2,904 
0 

179,100 

7,004,100 

484,000 
193,600 
54,450 

732,050 

7,736,150 

Fiscal Year 

1995/96 

19,500,000 
17,600 

270,000 
20,000 

1,200 
0 

7,605,000 

23,408 
126,900 
42,600 
3,192 

0 

196,100 

7,801,100 

532,400 
212,960 

59,895 

805,255 

8,606,3551 

Projected 

1996/97 

19,500,000 
17,600 

270,000 
20,000 

1,200 
0 

8,385,000 

25,696 
140,400 
46,800 

3,516 
0 

216,412 

8,601,412 

585,640 
234,256 

65,885 

885,781 

9,487,193 

1997/98 

19,500.000 
17,600 

270,000 
20,000 

1,200 
0 

9,165,000 

28,336 
153,900 
51,400 
3,864 

0 

237,500 

9,402,500 

644,204 
257,682 

72,474 

974,360 

10,376,860 

1998/99 

19,500,000 
17,600 

270,000 
20,000 

1,200 
0 

10,140,000 

31,152 
170,100 
56,600 
4,248 

0 

262,100 

10,402,100 

708.F24 
283.4,50 

79,721 

1,071,795 

11,473,895 



Annual Operations and Maintenance Costs 
Ein Shams Pump Station, East Bank 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 

Petroleum (liters) 

Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals
 

Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimated 

1992/93 

3,750,OCO 
8,800 

40,000 
9,600 

600 
0 

1,087,500 

8,800 
14,000 
15,360 
1,200 

0 

39,360 

1,126,860 

300,000 
80,000 
3,000 

383,000 

1,509,860 

1993/94 

3,750,000 
8,800 

40,000 
9.600 

600 
0 

1,200,000 

9,680 
15,600 
16,896 
1,320 

0 

43,496 

1,243,496 

330,000 
88,000 
3,300 

421,300 

1,664,796 

1994/95 

3,750,000 
8,800 

40,000 
9,600 

600 
0 

1,312,500 

10,648 
17,200 
18,624 

1,452 
0 

47,924 

1,360,424 

363,000 
96,800 
3,630 

463,430 

1,823,854 

Fiscal Year 

1995/96 

3,750,000 
8,800 

40,000 
9,600 

600 
0 

1,462,500 

11,704 
18,800 
20,448 

1,596 
0 

52,548 

1,515,048 

399,300 
106,480 

3,993 

509,773 

2,024,821 

Projected 

1996/97 

3,750,000 
8,800 

40,000 
9,600 

600 
0 

1,612,500 

12,848 
20,800 
22,464 

1,758 
0 

57,870 

1,670,370 

439,230 
117,128 

4,392 

560,750 

2,231,120 

1997/98 

3,750,000 
8,800 

40,000 
9,600 

600 
0 

1,762,500 

14,168 
22,800 
24,672 

1,932 
0 

63,572 

1,826,072 

483,153 
128,841 

4,831 

616,825 

2,442,897 

1998/99 

3,750,000 
8,800 

40,000 
9,600 

600 
0 

1,950,000 

15,576 
25,200 
27,168 
2,124 

0 

70,068 

2,020,068 

531,468 
141,725 

5,314 

678,507 

2,698,575 



_ _ __ _ _ __ _ _ _ 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 

Petroleum (liters) 

Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.)
Electricity 
Fuels, Lubricants, and Chemicals 

Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 
..-

Annual Operations and Maintenance Costs 
Khalag Pump Station, East Bank 

Fiscal Year 
Estimated 

1992/93 1993/94 1994/95 1995/96 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 01 o 

Projected 

1996/97 

15,000,000 
12,000 

100,000 
2,000 
1,200 

0 

6,450,000 

17,520 
52,000 
4,680 
3,516 

0 

77,716 

6,527,716 

439,230 
219,615 

14,641 
673,486 

7,201,202 

1997/98 

15,000,000 
12,000 

100,000 
2,000 
1,200 

0 

7,050,000 

19,320 
57,000 
5,140 
3,864 

0 

85,324 

7,135,324 

483,153 
241,577 

16,105 
740,835 

7,876,159 

1998/99 

15,000,000 
12,000 

100,000 
2,000 
1,200 

0 

7,800,000 

21,240 
63,000 

5,660 
4,248 

0 

94,148 

7,894,148 

531,468 
265,735 

17,716 
814,919 

8,709,067 



Annual Operations and Maintenance Costs 
Koussous Pump Station, East Bank 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 
Petroleum (liters) 

Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 

Annual Commodity Costs (L.E.) 
Electricity 
Fuels, Lubricants, and Chemicals
 

Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimated 

1992/93 

11,250,000 
12,000 

100,000 
2,000 
1,200 

0 

3,262,500 

12,000 
35,000 

3,200 
2,400 

0 

52,600 

3,315,100 

300,000 
150,000 
10,000 

460,000 

3,775,100 

1993/94 

16,500,000 
12,000 

100,000 
2,000 
1,200 

0 

5,280,000 

13,200 
39,000 
3,520 
2,640 

0 

58,360 

5,338,360 

330,000 
165,000 

11,000 
506,000 

5,844,360 

1994/95 

20,250,000 
12,000 

100,000 
2,000 
1,200 

0 

7,087,500 

14,520 
43,000 
3,880 
2,904 

0 

64,304 

7,151,804 

363,000 
181,500 
12,100 

556,600 

7,708,404 

Fiscal Year 

1995/96 

20,250,000 
12,000 

100,000 
2,000 
1,200 

0 

7,897,500 

15,960 
47,000 
4,260 
3,192 

0 

70,412 

7,967,912 

399,300 
199,650 

13,310 
612,260 

8,580,172 

Projected 

1996/97 

20,250,000 
12,000 

100,000 
2,000 
1,200 

0 

8,707,500 

17,520 
52,000 
4,680 
3,516 

0 

77,716 

8,785,216 

439,230 
219,615 

14,641 
673,486 

9,458,702 

1997/98 

20,250,000 
12,000 

100,000 
2,000 
1,200 

0 

9,517,500 

19,320 
57,000 
5,140 
3,864 

0 

85,324 

9,602,824 

483,153 
241,577 

16,105 
740,835 

10,343,659 

1998/99 

20,250,000 
12,000 

100,000 
2,000 
1,200 

0 

10,530,000 

21,240 
63,000 

5,660 
4,248 

0 

94,148 

10,624,148 

531,468 
265,735 

17,716 
814,919 

11,439,067 



1998/99 

Annual Operations and Maintenance Costs 
Helwan Wastewater Treatment Plant, South Region 

Estimated 
Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhr) 

Petroleum (liters) 

Diesel (liters) 

Oil (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.)
Electricity 
Fuels, Lubricants, and Chemicals 
Petroleum 
Diesel 
Oil 
Lubricants 
Chlorine 

Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs
Spare Parts 

Other Consumables 

Other Direct Operating Expenses 

Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

1992/93 

23,100,000 
90,000 

270,000 
6,750 
6,100 

900 

6,699,000 

90,000 
94,500 
10,800 
12,200 

1,350,000 

1,557,500 

8,256,500 

2,000,000 
300,000 

60,000 
2,360,000 

10,616,500 

1993/94 

24,255,000 
90,000 

270,000 
6,750 
6,100 

900 

7,761,600 

99,000 
105,300 

11,880 
13,420 

1,485,000 

1,714,600 

9,476,200 

2,200,000 
330,000 

66,000 
2,596,000 

12,072,200 

1994/95 

25,468,000 
90,000 

270,000 
6,750 
6,100 

900 

8,913,800 

108,900 
116,100 

13,095 
1.1,762 

1,633,500 

1,886,357 

10,800,157 

2,420,000 
353,000 

72,600 
2,855,600 

13,655,757 

Fiscal Year 

1995/96 

26,741,000 
90,000 

270,000 
6,750 
6,100 

900 

10,428,990 

119,700 
126,900 

14,378 
16,226 

1,797,300 

2,074,504 

12,503,494 

2,662,000 
399,300 

79,860 
3,141,160 

15,644,654 

Projected 
1996/97 

28,078,000 
90,000 

270,000 
6,750 
6,100 

900 

12,073,540 

131,400 
140,400 
15,795 
17,873 

1,977,300 

2,282,768 

14,356,308 

2,928,200 
439,230 

87,846 
3,455,276 

17,811,584 

1997/98 

29,482,000 
90,000 

270,000 
6,750 
6,100 

900 

13,856,540 

144,900 
153,900 

17,348 
19,642 

2,175,300 

2,511,090 

16,367,630 

3,221,020 
483,153 

96,631 
3800,804 

20,168,434 

30,956,000 
90,000 

270,000 
6,750 
6,100 

900 

16,097,120 

159,300 
170,100 
19,103 
21,594 

2,393,100 

2,763,197 

18,860,317 

3,543,122 
531,468 
106,294 

4,180,884 

23,041,201 



Annual Operations and Maintenance Costs 
Helwan Pump Station, South Region 

Operations and Maintenance Costs 

Annual Commodities Consumed 
Electricity (kwhro 

Petroleum (liters) 

Diesel (liters) 

OH (liters) 

Lubricants (kgs) 

Chlorine (tons) 


Annual Commodity Costs (L.E.)
Electricity 
Fuels, Lubricants, and Chemicals 
Petroleum 

Diesel 

Oil 

Lubricants 

Chlorine 


Total Fuels, Lubricants, and Chemicals 

Total Annual Commodity Costs 

Other Operations and Maintenance Costs 
Spare Parts 
Other Consumables 
Other Direct Operating Expenses 
Total Other Operations and Maintenance Costs 

Total Operations and Maintenance Costs 

Estimated 

1992/93 

11,853,240 
8,800 

40,000 
9,600 
1,200 

0 

3,437,440 

8,800 
14,000 
15,360 
2,400 

0 

40,560 

3,478,000 

600,000 
80,000 
20,000 

700,000 

4,178,000 

1993/94 

11,853,240 
8,800 

40,000 
9,600 
1,200 

0 

3,793,037 

9,680 
15,600 
16,896 
2,640 

0 

44,816 

3,837,853 

660,000 
88,000 
22,000 

770,000 

4,607,853 

1994/95 

11,853,240 
8,800 

40,000 
9,600 
1,200 

0 

4,148,634 

10,648 
17,200 
18,624 
2,904 

0 

49,376 

4,198,010 

726,000 
96,800 
24,200 

847,000 

5,045,010, 

Fiscal Year 

1995/96 

11,853,240 
8,800 

40,000 
9,600 
1,200 

0 

4,622,764 

11,704 
18,800 
20,448 
3,192 

0 

54,144 

4,676,908 

798,600 
106,480 
26,620 

931,700 

5,608,608 

Projected 

1996/97 

11,853,240 
8,800 

40,000 
9,600 
1,200 

0 

5,096,893 

12,848 
20,800 
22,464 
3,516 

0 

59,628 

5,156,521 

878,460 
117,128 
29,282 

1,024,870 

6,181,391 

1997/98 

11,853,240 
8,800 

40,000 
9,600 
1,200 

0 

5,571,023 

14,168 
22,800 
24,672 

3,864 
0 

65,504 

5,636,527 

966,306 
128,841 
32,210 

1,127.357 

6,763,884 

1998/99 

11,853,240 
8,800 

40,000 
9,600 
1,200 

0 

6,163,685 

15,576 
25,200 
27,168 
4,248 

0 

72,192 

6,235,877 

1,062,937 
141,725 
35,431 

1,240,093 

7,475,970 
1 - _ I__ 
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Appendix E
 
Annual Direct Project Costs and
 

Capital Outlay Costs
 

This appendix presents historical and 
projections of future annual direct project 
costs and capital ouday costs for GOSD 
treatment plants and pumping stations. 
The costs combine the salaries and 

Wastewater Treatment Plants 

West Bank 
Abu Rawash 
Zencin 

East Bank 

ierka 
Gabal el Asfar 

Shoubra el Kheima 

South 
I felwan 

operations and maintenance costs provided 
in the two prior appendices, and reflect 
total costs of each facility. These facilities 
are listed below. 

Pumping Stations 

Abu Rawash GOSD No. 4
 
Boulac _OSt) No. 5
 
Cheops Junction
 
El Ahram Pvramids
 
Embaba Souh Muheit
 
Giza Zenein
 

Ameria Khnlag
 
Ein Shams Koussous
 

Ielwan 
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Annual Direct Project Costs and Capital Outlay Costs 
Abu Rawash Wastewater Treatment Plant, West Bank 

(L.E) 

Fiscal Year 

Estimated Prolected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 1,319,&12 1,636,379 1,750,931 1,873,450 2,004,607 2,144,964 2,295,104 
Operations and Maintenance 

E!ectricity 2,900,000 3,200,000 3,500,000 3,900,000 4,300,000 4,700,000 5,200,000 
Fuels, Lubricants. and Chemicals 5,4- 5,600 6,045,460 6,650,102 7,316,636 8,049,413 8,855,452 9,742,224 
Spare Parts and O.her Consumables 1,6b0,000 1,859,000 2,044,900 2,249,390 2,474,329 2,721,762 2,993,938 
Other Direct Operating Expenses 100,000 110.00-0 121,000 133,100 146,410 61,051 177,156 
Total Operations and Maintenance Costs 10,185,600 11,214,460 12,316,002 13,599,126 14,970,152 16,438,265 18,113,318 

Total Direct Projec" Costs 11,505,212 12,850,839 14,066,933 15,472,576 16,974,759 18,583,229 20,408,422 

Capital Outlay Costs 
Land 
Construction 75,000,000 11,250,000 11,250,000 11,250,000 11,250,000 11,250,000 11,250,000 
Equipment 19,800,000 12,300,000 12,300,000 12,300,000 12,300,000 12,300,000 12,300,000 
Transportation 
Other 

Total Capital Outlay Costs 94,800,000 23,550,000 23,550,000 23,550,000 23,550,000 23,550,000 23,550,000 

UN
 



-------------------------------------------- ------ ------- ------- ------- ------- -------

Annual Direct Project Costs and Capital Outlay Costs 
Zenein WastewaterTreatment Plant, West Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 1,023,418 1,269,085 1,357,925 1,452,944 1,554,662 1,663,515 1.779,955 

Operations and Maintenance 
Electricity 8,120,000 8,960,000 9,800,100 10,920,000 12,040,000 13,160,000 14,560,000 
Fuels, Lubricants, and Chemicals 2,622,600 2,885,160 3,173,772 3,491,646 3,841,183 4,226,022 4,649,214 
Spare Parts and Other Consumables 800,000 880,000 968,000 1,064,800 1,171,280 1,288,409 1,417,250 
Other Direct Operating Expenses 50,000 55,000 60,500 66,550 73,205 80,526 88,579 
Total Operations and Maintenance Costs 11,592,600 12,780,160 14,002,272 15,542,996 17,125,668 18,754,957 20,715,043 

Total Direct Project Costs 12,616,018 14,049,245 i5,360,197 16,995,940 18,680,330 20,418,472 22,494,998 

Capital Outlay Costs 
Land
 
Construction
 
Equipment
 
Transportation
 
Other -


Total Capital Outlay Costs 0 0 oj 0 0 0 

-C 



Annual Direct Project Costs and Capital Outlay Costs 

Abu Rawash Pump Station, West Bank 
(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992193 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 99,707 123,641 132,296 141,553 151,463 162,068 173,412 

Operations and Maintenance 
Electricity 2,044,500 2,256,000 2,467,500 3,036,150 3,702,300 4,469,700 5,467,800 
Fuels, Lubricants, and Chemicals 155,500 171,250 188,746 207,161 227,724 250,121 275,491 
Spare Parts and Other Consumables 170,000 187,000 205,700 226,270 248,898 273,788 301,167 
Other Direct Operating Expenses 25,000 27,500 30,250 33,275 36,603 40,263 44,289 

Total Operations and Maintenance Costs 2,395,000 2,641,750 2,892,196 3,502,856 4,215,525 5,033,872 6,088,747 

Total Direct Project Costs 2,494,707 2,765,391 3,024,492 3,644,409 4,366,988 5,195,940 6,262,159 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 00 



Annual Direct Project Costs and Capital Outlay Costs 
Boulac Pump Station, West Bank 

(L.E) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 j1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 99,707 123,641 132,296 141,553 151,463 162,068 173,412 

Operations and Maintenance 
Electricity 1,479,000 1,632,000 1,785,000 2,106,000 2.451,000 2.834,100 3,315,000 
Fuels, Lubricants, and Chemicals 35,220 38,942 42,905 47,037 51,815 56,921 62,745 
Spare Parts and Other Consumables 3i0,000 341,000 375,100 412,610 453.871 499,259 549,185 
Other Direct Operating Expenses 180,000 198,000 217,800 239,580 263.538 289,892 318,881 
Total Operations and Maintenance Costs 2,004,220 2,209,942 2,420,805 2,805,227 3,220,224 3,680,1.72 4,245,811 

Total Direct Project Costs 2,103,927 2,333,583 2,553,101 2,946,780 3,371,687 3,842,240 4,419,223 

Capital Outlay Costs
 
Land
 
Construction
 
Equipment
 
Transportation
 
Other 

Total Capital Outlay Costs 0 

r
 

http:3,680,1.72


------------------------------------------ ------- ------- ------- ------- ------- -------

--------------------------------------------------------- ------- ------

Annual Direct Project Costs and Capital Outlay Costs 
Cheops Pump Station, West Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 
Cost Category 1992193 1993/94 1994/95 1995/96 1996/97 

Direct Project Costs 
Salaries 0 176,840 189,219 202,459 216,633 
Operations and Maintenance 

Electricity 0 120,000 131,250 163,800 206,400
Fuels, Lubricants, and Chemicals 0 34,388 37,886 41,526 45,759
Spare Parts and Other Consumables 0 264,000 290,400 319,440 351,384
Other Direct Operating Expenses 0 16,500 18,150 19,965 21,962 
Total Operations and Maintenance Costs 0 434,888 477,686 544,731 625,505 

Total Direct Project Costs 0 611,728 666,905 747,190 842,138 

Capital Outlay Costs 
Land 
Construction 
Equipment 5,000,000 1,250,000 1,250,000 1,250,000 1,250,000 
Transportation
Other 

Total Capital Outlay Costs -------5,000,000 1,250,000 1,250,000 1,250,000 1,250,000 

1997/98 

231,801 

253,800 
50,270 

386,522 
24,158 

714,750 

946,551 

1,250,000 

1,250,000 

1998/99 

248,026 

312,000 
55,422 

425,174 
26,574 

819,170 

1,067,106 

1,250,000 

1,250,000 

(\
 



Annual Direct Project Costs and Capital Outlay Costs 
El Ahram Pump Station, West Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992193 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 56,806 70,442 75,373 80,647 86,293 92,335 98,798 

Operations and Maintenance 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses 

Total Operations and Maintenance Costs 

609,000 
35,220 

310,000 
18,000 

972,220 

672,000 
38,942 

341,000 
19,800 

1,071,742 

735,000 
42,905 

375,100 
21,780 

1,174,785 

871,650 
47,037 

412,610 
23,958 

1,355,255 

1,019,100 
51,815 

453,871 
26,354 

1,551,140 

1,184,400 
56,921 

499,259 
28,989 

1,769,569 

1,365,000 
62,745 

549,185 
31,888 

2,008,818 

Total Direct Project Costs 1,029,026 1,142,184 1,250,158 1,435,902 1,637,433 1,861,904 2,107,616 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 0 0 0 0 0 

Cr
 



Annual Direct Project Costs and Capital Outlay Costs 
Embaba Pump Station, West Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 142,608 176,840 189,219 202,459 216,633 231,801 248,026 

Operations and Maintenance 
Electi'city 500,250 552,000 603,750 696,150 793,350 888,300 1,021,800 
Fuels, Lubricants, and Chemicals 31,080 34,388 37,886 41,526 45,759 50,270 55,422 
Spare Parts and Other Consumables 240,000 264,000 290,400 319,440 351,384 386,522 425,174 
Other Direct Operating Expenses 15,000 16,500 18,150 19,965 21,962 24,158 26,574 

Total Operations and Maintenance Costs 786,330 866,888 950,186 1,077,081 1,212,455 1,349,250 1,528,970 

Total Direct Project Costs 928,938 1,043,728 1,139,405 1,279,540 1,429,088 1,581,051 1,776,996 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 0 0 0 0 01 0 



------- ------ ------- ------- -------

Annual Direct Project Costs and Capital Outlay Costs 

Cost Category 

Direct Project Costs
 
Salaries 


Operations and Maintenance 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses 

Total Operations and Maintenance Costs 

Total Direct Project Costs 

Capital Outlay Costs
 
Land
 
Construction
 
Equipment
 
Transportation
 
Other
 

Total Capital Outlay Costs 

Giza Pump Station, West Bank 
(L.E.) 

Estimated 

1992/93 [1993/94 1994/95 

385,729 478,318 511,810 

652,500 720,000 787,500 
39,360 43,496 47,924 

380,000 418,000 459,800 
30,000 33,000 36,300 

1,101,860 1,214,496 1,331,524 
-------------------------------------------- -------

1,487,589 1,692,814 1,843,334 

0 0 

Fiscal Year 

Projected 

1995/96 1996/97 

547,618 585,955 

877,500 967,500 
52,548 57,870 

505,780 556,358 
39,930 43,923 

1,475,758 1,625,651 

2,023,376 2,211,606 

0 0 

1997/98 

626,979 

1,057,500 
63,572 

611,994 
48,315 

1,781,381 

2,408,360 

0 

1998/99 

670,868 

1,170,000 
70,068 

673,193 
53,147 

1,966,408 

2,637,276 

0 

0 



Annual Direct Project Costs and Capital Outlay Costs 
GOSD No. 4 Pump Station, West Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

D-.ct Project Costs 
Salaries 142,608 176,840 189,219 202,459 216,633 231,801 248,026 

Operations and Maintenance 
Electricity 217,500 240,000 262,500 327,600 406,350 500,550 624,000 
Fuels, Lubricants, and Chemicals 31,080 34,388 37,886 41,526 45,759 50,270 55,422 
Spare Parts and Other Consumables 240,000 264,000 290,400 319,440 351,384 386,522 425,174 
Other Direct Operating Expenses 15,000 16,500 "18,150 19,965 21,962 24,158 26,574 

Total Operations and Maintenance Costs 503,580 554,888 608,936 708,531 825,455 961,500 1,131,170 

Total Direct Project Costs 646,188 731,728 798,155 910,990 1,042,088 1,193,301 1,379,196 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 0 0 0 0 0 0 



Annual Direct Project Costs and Capital Outlay Costs 
GOSD No. 5 Pump Station, West Bank 

(L.E.) 

Fiscal Yea[ 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 142,608 176,840 189,219 202,459 216,633 231,801 248,026 

Operations and Maintenance 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses 

Total Operations and Maintenance Costs 

87,000 
39,360 

380,000 
30,000 

536,360 

96,000 
43,496 

418,000 
33,000 

590,496 

-

105,000 
47,924 

459,800 
36,300 

649,024 

134,550 
52,548 

505,780 
39,930 

732,808 

167,700 
57,870 

556,358 
43,923 

825,851 

211,500 
63,572 

611,994 
48,315 

935,381 

273,000 
70,068 

673,193 
53,147 

1,069,408 

Total Direct Project Costs 678,968 767,336 838,243 935,267 1,042,484 1,167,182 1,317,434 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 0 0 0 0 0 0 



Annual Direct Project Costs and Capital Outl-y Costs 
Junction Pump Station, West Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 127,517 158,127 169,196 181,035 193,709 207,272 221,780 

Operations and Maintenance 
Electricity 2,044,500 2,256,000 2,467,500 3,012,750 3,644,250 4,363,950 5,296,200 
Fuels, Lubricants, and Chemicals 39,360 43,496 47,924 52,548 57,870 63,572 70,068 
Spare Parts and Other Consumables 380,000 418,000 459,800 505,780 556,358 611,994 673,193 
Other Direct Operating Expenses 30,000 33,000 36,300 39,930 43,923 48,315 53,147 

Total Operations and Maintenance Costs 2,492,860 2,750,496 3,011,524 3,611,008 4,302,401 5,087,831 6,092,608 

Total Direct Project Costs 2,621,377 2,908,623 3,180,720 3,792.043 4,496,110 5,295,103 6,314,388 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 0 

d j 1 



Annual Direct Project Costs and Capital Outlay Costs 
PyramidsPump Station, West Bank 

(L.E-) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 142,608 176,840 189,219 202,459 216.633 231,801 248,026 
Operations and Maintenance 
Electricity 565,500 624,000 682,500 854,100 1,064,250 1,304,250 1,630,200 
Fuels, Lubricants, and Chemicals 31,080 34,388 37,886 41,526 45,759 50,270 55,422 
Spare Parts and Other Consumables 380,000 418,000 459,800 505,780 556,358 611,994 673,193 
Other Direct Operating Expenses 30,000 33,000 - 36,300 39,930 43,923 48,315 53,147 
Total Operations and Maintenance Costs 1,006,580 1,109,388 1,216,486 1,441,336 1,710,290 2,014,829 2,411,962 

Total Direct Project Costs 1,149,188 1,286,228 1,405,705 1,643,795 1,926,923 2,246,630 2,659,988 

Capital Outlay Costs
 
Land
 
Construction
 
Equipment
 
Transportation
 
Other
 

Total Capital Outlay Costs 0 0 0 0 0 0 

67 



--------------------------------- ---------------------------- ------- ------- ------

Annual Direct Project Costs and Capital Outlay Costs 
South Muheit Pump Station, West Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 11998/99 

Direct Project Costs 
Salaries 127,517 158,127 169,196 181,035 193,709 207,272 221,780 
Operations and Maintenance 

Electricity 1,479,000 1,632,000 1,785,000 2,129,400 2,515,500 2,946,900 3,494,400
Fuels, Lubricants, and Chemicals 31,080 34,388 37,886 41,526 45,759 50,270 55,422
Spare Parts and Other Consumables 380,000 418,000 459,800 505,780 556,358 611,994 673,193 
Other Direct Operating Expenses 30,000 33,000 36,300 39,930 43,923 48,315 53,147 
Total Operations and Maintenance Costs 1,920,080 2,117,388 2,318,986 2,716,636 3,161,540 3,657,479 4,276,162 

Total Direct Project Costs 2,047,597 2,275,515 2,488,182 2,897,671 3,355,249 3,864,751 4,497,942 

Capital Outlay Costs
 
Land
 
Construction
 
Equipment
 
Transportation
 
Other
 
Total Capital Outlay Costs 0 0 0 0 0 0 0 

9J 



Annual Direct Project Costs and Capital Outlay Costs 

Zenein Pump Station, West Bank 
(L.E-) 

Fiscal Year 

Estimated Projected 

Cost Category 1992193 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 142,608 176.840 189,219 202,459 216,633 231,801 248,026 

Operations and Maintenance 
Electricity 1,000,500 1,104,000 1,207,500 1,404,000 1,625,400 1,861,200 2,152,800 
Fuels, Lubricants, and Chemicals 47,640 52,604 57,962 63,570 69,981 76,874 84,714 

Spare Paris and Other Consumables 520,000 572,000 629,200 692,120 761,332 837,465 921,211 
Other Direct Operating Expenses 20,000 22,000 24,200 26,620 29,282 32,210 35,431 

Total Operations and Maintenance Costs 1,588,140 1,750,6n4 1,918,862 2,186,310 2,485,995 2,807,749 3,194,156 

Total Direct Project Costs 1,730,748 1,927,444 2,108,081 2,388,769 2,702,628 3,039,550 3,442,182 

Capital Oui1ay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 000 0 



Annual Direct Project Costs and Capital Outlay Costs 
Berka Wastewater Treatment Plant, East Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 1,314,060 1,629,494 1,743,564 2,808,471 3,005,087 3,215,494 3,440,567 

Operations and Maintenance 
Electricity 8,134,500 1.976,000 9,817,500 19,890,000 21,930,000 23,970,000 26,520,000 
Fuels, Lubricants, and Chemicals 272,600 301,660 332,222 6,355,196 6,992,333 7,692,172 8,463,264 
Spare Parts and Other Consumables 2,400,000 2,640,000 2,904,000 3,194,400 3,513,840 3,865,224 4,251,746 
Other Direct Operating Expenses 110,000 121,000 133,100 146,410 161,051 177,156 194,872 
Total Operations and Maintenance Costs 10,917,100 12,038,660 13,186,822 29,586,006 32,597,224 35,704,552 39,429,882 

Total Direct Project Costs 12,231,160 13,668,154 14,930,386 32,394,477 35,602,311 38,920,046 42,870,449 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 0 0 01 0 0 0 

99 



------------------------------------------- ------- ------- ------- ------- ------- ------

Annual Direct Project Costs and Capital Outlay Costs 
Gaba! el Asfar Wastewater Treatment Plant, East Bank 

(L.E.) 

Estimated 

Cost Category 

Direct Project Costs
 
Salaries 


Operations and Maintenance 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses 

Total Operations and M&:ntenance Costs 

Total Direct Project Costs 

Capital Outlay Costs 
Land 
Construction 
Equipment 

Transportation
Other 

Total Capital Outlay Costs 

93P 

1994/95 

1,481,448 

6,370,000 
435,106 
315,161 
288,148 

7,408,415 

8,889,863 

698,000 
66,250,000 
42,600,000 

109,548,000 

Fiscal Year 

Projected 

1995/96 1996/97 

1,585,110 3,053,084 

7,098,000 36,550,000 
476,241 12,019,800 
346,677 6,588,450 
316,963 366,025 

8,237,881 55,524,275 

9,822,991 58,577,359 

698,000 698,000 
66,250,000 66,250,000 
42,600,000 42,600,000 

109,548,000 109,548,000 

1997/98 

3,266,853 

39,950,000 
13,222,500 
7,247,295 

402,628 

60,822,423 

64,089,276 

698,000 
66,250,000 
42,600,000 

109,548,000 

1998/99 

3,495,521 

44,200,000 
14,548,700 
7,972,025 

442,891 

67,163,616 

70,659,137 

698,000 
66,250,000 
42,600,000 

109,548,000 

1992/93 

1,116,513 

5,278,000 
355,535 
260,464 
238,139 

6,132,138 

1993/94 

1,384,527 

5,824,000 
394,789 
286,510 
261,953 

6,767,252 

7,248,651 8,151,779 

1,860,000 698,000 
35,000,000 66,250,000 

8,600,000 42,600,000 

45,460,000 109,548,000 



------- ------ ------- 

Annual Direct Project Costs and Capital Outlay Costs 
Shoubra el Kheima Wastewater Treatment Plant, East Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 
Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs
Salaries 1,023,418 1,269,085 1,357,925 1,452,944 1,554,662 1,663,515 1,779,955 
Operations and Maintenance 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses 

Total Operations and Maintenance Costs 

2,175,000 
272,60C 

2,400,000 
_ 110,000 

4,957,600 
---------------­

3,200000 
301,660 

2,640,000 
121,000 

6,262,660 
--------------­

5,250,000 
332,222 

2,904,000 
133,100 

8,619,322 
------------

5,850,000 
364,196 

3,194,400 
146,410 

9,555,006 

6450,000 
401,333 

3,513,840 
161,051 

10,526,224 

7,050,000 
441,172 

3,865,224 
177,156 

11,533,552 

7,800,000 
486264 

4,251,746 
194,872 

12,732,882 
Total Direct Project Costs ------- ------­5,981,018 7,531,745 9,977,247 11,007,950 12,080,886 13,197,067 14,512,837 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 
Total Capital Outlay Costs 0 0 0 0 0 



Annual Direct Project Costs and Capital Outlay Costs 

Cost Category 

Direct Project Costs 
Salaries 

Operations and Maintenance 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses 

Total Operations and Maintenance Costs 

Total Direct Project Costs 

Capital Outlay Costs 
Land
 
Construction 

Equipment 

Transportation
 
Other 


Total Capital Outlay Costs 

Ameria Pump Station, East Bank 
(L.E.) 

Estimated 

1992/93 1993/94 1994/95 

792,509 982,747 1,051,542 

4,567,500 5,760,000 6,825,000 
146,500 162,500 179,100 
560,C00 616,000 677,600 
45,000 49,500 54,450 

5,319,000 6,588,000 7,736,150 

6,111,509 7,570,747 8,787,692 

493,000 0 0 
400,000 0 0 

893,000 0 1 

Fiscal Year 

1995/96 

1,125,122 

7,605,000 
196,100 
745,360 

59,895 

8,606,355 

9,731,477 

0 
0 

-

0 

Projected 

19.5/97 

1,203,890 

8,385,000 
216,412 
819,896 

65,885 

9,487,193 

10,691,083 

0 
0 

0 

1997/98 

1,288,183 

9,165,000 
237,500 
901,886 

72,474 

10,376,860 

11,665,043 

0 
0 

0 

1998/99 

1,378,351 

10,140,000 
262,100 
992,074 

79,721 

11,473,895 

12,852,246 

0 
0 

0 



--------------------------------------------------------------- ------- ------- ------- ------- -------

Annual Direct Project Costs and Capital Outlay Costs 
Ein Shams Pump Station, East Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 609,927 756,337 809,283 865,911 926,532 991,405 1,060,800 

Operations and Maintenance 
Electricity 1,087,500 1,200,000 1,312,500 1,462,500 1,612,500 1,762,500 1,950,000 
Fuels, Lubricants, and Chz'micals 39,360 43,496 47,E24 52,548 57,870 63,572 70,068 
Spare Parts and Other Consumables 380,000 418,000 459,800 505,780 556,358 611,994 673,193 
Other Direct Operating Expenses 3,000 3,300 3,630 3,993 4,392 4,831 5,314 
Total Operations and Maintenance Costs 1,509,860 1,664,796 1,823,854 2,024,821 2,231,120 2,442,897 2,698,575 

Total Direct Project Costs 2,119,787 2,421,133 2,633,137 2,890,732 3,157,652 3,434,302 3,759,375 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 0 0 0 0 0 0 



Annual Direct Project Costs and Capital Outiay Costs 
Khalag Pump Station, East Bank 

(L.E.) 

Fiscal Year 

Cost Category 
Estimated 

1992/93 1993/94 1994/95 1995/96 
Projected 

1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 0 0 0 0 523,358 560,002 599,200 
Operations and Maintenance 

Electricity 
Fuels. Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses -

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

6,450,000 
77,716 

658,845 
14,641 

7,050,000 
85,324 

724,730 
16,105 

7,800,000 
94,148 

797,203 
17,716 

Total Operations and Maintenance Costs 0 0 0 0 7,201,202 ,876,159 8709,067 

Total Direct Project Costs 

Capital Outlay Costs 

0 0 0 0 7,724,560 8.436,161 9,308,267 

Land 
Construction 
Equipment 
Transportation 
Other 
Total Capital Outlay Costs 00 0 0 0 

) 0 
-3 00----­



Annual Direct Project Costs and Capital Outlay Costs 
Koussous Pump Station, East Bank 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 373,517 463,178 495,602 530,281 567,405 607,133 649,630 

Operations and Maintenance 
Electricity 3,262,500 5,280,000 7,087,500 7,897,500 8,707,500 9,517,500 10,530,000 
Fuels, Lubricants, and Chemicals 52,600 58,360 64,304 70,412 77,716 85,324 94,148 
Spare Parts and Other Consumables 450,000 495,000 544,500 598,950 658,845 724,730 797,203 
Other Direct Operating Expenses - 10,000 11,000 12,100 - 13,310 14,641 16,105 17,716 
Total Operations and Maintenance Costs 3,775,100 5,844,360 7,708,404 8,580,172 9,458,702 10,343,659 11,439,067 

------------------------------------------ ------- ------- ------- ------- ------- -------
Total Direct Project Costs 4,148,617 6,307,538 8,204,006 9,110,453 10,026,107 10,950,792 12,088,697 

Capital Outlay Costs 
Land 
Construction 
Equipment 
Transportation 
Other 

Total Capital Outlay Costs 

LIP
 



Annual Direct Project Costs and Capital Outlay Costs 
Helwan Wastewater Treatment Plant, South Region 

(L.E.) 

Estimated 

Cost Category 

Direct Project Costs
 
Salaries 


Operations and Maintenance 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Operating Expenses 

Total Operations and Maintenance Costs 
Total Direct Project Costs 

Capital Outlay Costs
 
Land 

Construction 

Equipment 

Transportation 
Other 
Total Capital Outlay Costs 

-J 

1994/95 

477,152 

8,913,800 
1,886,357 
2,783,000 

72,600 

13,655,757 
14,132,909 

0 
0 
0 

0 

Fiscal Year 

1995/96 

510,540 

10,428,990 
2,074,504 
3,061,300 

79,860 

15,644,654 
16,155,194 

0 
0 
0 

0[ 

Projected 

1996/97 

546,282 

12,073,540 
2,282,768 
3,367,430 

87,846 

17,811,584 
18,357,866 

0 
0 
0 

0 

1997/98 

584,531 

13,856,540 
2,511,090 
3,704,173 

96.631 

20,168,434 
20,752,965 

0 
0 
0 

0 

1998/99 

625,446 

16,097,120 
2,763,197 
4,074,590 

106,294 

23,041,201 

23,666,647 

0 
0 
0 

0 

1992/93 

359,612 

6,699,000 
1,557,500 
2,300,000 

60,000 

10,616,500 
10,976,112 

10,000 
539,000 

1,993,000 

2,542,000 

1993/94 

445,935 

7,761,600 
1,714,600 
2,530,000 

66,000 

12,072,200 
12,5s8,135 

0 
0 
0 

0 



-------------------------------------------- ------- 

--

Annual Direct Project Costs and Capital Outlay Costs 
Helwan Pump Station, South Region 

(L.E.) 

Fiscal Year 

Estimated Projected 

Cost Category 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 

Direct Project Costs 
Salaries 687,250 852,221 911,879 975,686 1,043,992 1,117,089 1,195,281 
Operations and Maintenance 

Electricity 3,437,440 3,793,037 4,148,634 4,622,764 5,096,893 5,571,023 6,163,685
Fuels, Lubricants, and Chemicals 40,560 44,816 49,376 54,144 59,628 65,504 72,192
Spare Parts and Other Consumables 680,000 748,000 822,800 905,080 995,588 1,095,147 1,204,662
Other Direct Operating Expenses 20,000 22,000 - 24,200 26,620 29,282 32,210 35,431 
Total Operations and Maintenance Costs 4,178,000 4,607,853 5,045,010 5,608,608 6,181,391 6,763,884 7,475,970 

Total Direct Project Costs 4,865,250 5,460,074 
------- -------5,956,889 6,584,294 -------7,225,383 ------7,880,973 ------­8,671,251 

Capital Outlay Costs 
Land 
Construction 

550,000 
386,000 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Equipment 
Transportation 
Other 

Total Capital Outlay Costs 936,000 0 0 0 0 0 0 
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Appendix F
 
Allocation of Revenue Requirements
 

to Customer Classes
 

This appe~idix provides information on 
how revenue requirements are allocated to 
each customer class. The first two series 
of charts show: (1) the percentage of 
functional costs (collection, treatment, 
disposal, utility billing, and general 
administration costs) allocated to each 
customer class in each of the five years of 

the rate study, and (2) the resulting costs 
allocated from functional categories to 
each customer class each year. A one page 
exhibit summarizes the total costs allocated 
to each customer class for all five years. 
The final page presents the recommended 
wastewater surcharges for each fiscal year. 

E-YERNST&YOUNG Page F-1 



Percentage of Functional Costs Allocated to Each Customer Class 
Fiscal Year 1994/95 

Functional Cost Category 
Customer Class 

Collection Treatment Disposal 
Utility 
Billing 

General 
Administration 

1. Domestic 70.71% 55.28% 70.71% 91.48% 70.71% 
2. Government 19.43% 30.38% 19.43% 1.88% 19.43% 
3. Small Factories and Shops 5.44% 8.51% 5.44% 5.72% 5.44% 
4. Large Industrial Factories 1.98% 3.10% 1.98% 0.06% 1.98% 
5. Tourism and Investment 1.05% 1.65% 1.05% 0.11% 1.05% 
6. Worship and Charities 0.83% 0.65% 0.83% 0.66% 0.83% 
7. Sports Clubs and Embassies 0.56% 

Tota- - -- - -
0.43% 0.56% 

--------------
0.09% 

------- --­
0.56% 

Total 100.00% 100.00% 100.00% 100.00% 100.00% 



Percentar.',e of Functional Costs Allocated to Each Customer Class 
Fiscal Year 1996/97 

Functional Cost Category 
Customer Class 

Collection Treatment Disposal 
Utility 
Billing 

1. Domestic 71.79% 56.59% 71.79% 91.81% 
2. Government 18.59% 29.30% i8.59% 1.78% 
3. Small Factories and Shops 5.31% 8.38% 5.31% 5.52% 
4. Large Industrial Factories 1.92% 3.03% 1.92% 0.05% 
5. Tourism and Investment 1.05% 1.65% 1.05% 0.11% 
6. Worship and Charities 0.81% 0.64% 0.81% 0.64% 
7. Sports Clubs and Embassies 0.53% 0.41% 0.53% 0.09% 

Total 100.00% 100.00% 100.00% 100.00% 

-j 

General
 
Administration
 

71.79% 

18.59% 

5.31% 

1.92% 

1.05% 

0.81% 

0.53% 

100.00% 



Percentage of Functional Costs Allocated to Each Customer Class 

Fiscal Year 1995/96 

Functional Cost Category 

Customer Class 
Collection Treatment Disposal 

Utility
Billing 

1. Domestic 71.25% 55.93% 71.25% 91.64% 
2. Government 19.01% 29.84% 19.01% 1.83% 

3. Small Factories and Shops 5.38% 8.44% 5.38% 5.62% 

4. Large Industrial Factories 1.95% 3.07% 1.95% 0.06% 

5. Tourism and Investment 1.05% 1.65% 1.05% 0.11% 

6. Worship and Charities 9.82% 0.64% 0.82% 0.65% 

7. Sports Clubs and Embassies 0.54% 0.43% 0.54% 0.09% 

Total 100.00% 100.00% 100.00% 100.00% 

General 
I Administration 

71.25% 
19.01% 

5.38% 

1.95% 

1.05% 

0.82% 

0.54% 

100.00% 



Percentage of Functional Costs Allocated to Each Customer Class 
Fiscal Year 1997/98 

Functional Cost Category 
Customer Class 

.ollection Treatment Disposal 
Utility 
Billing 

General 
Administration 

1. Domestic 72.32% 57.24% 72.32% 91.97% 72.32% 
2. Government 18.17% 28.76% 18.17% 1.73% 18.17% 
3. Small Factories and Shops 5.25% 8.31% 5.25% 5.42% 5.25% 
4. Large Industrial Factories 1.90% 3.00% 1.90% 0.05% 1.90% 
5. Tourism and Investment 1.04% 1.65% 1.04% 0.11% 1.04% 
6. Worship and Charities 0.80% 0.63% 0.80% 0.63% 0.80% 
7. Sports Clubs and Embassies 

Total 

0.52% 
Tt100 

100.00% 

0.41% 
100.00 
100.00% 

0.52% 
100.00%---
100.00% 

0.09% 

100.00% 

0.52% 
-100. 

100.00% 



Percentage of Functional Costs Allocated to Each Customer Class 

Customer Class 

1. Domestic 

2. Government 

3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

Total 

93I 

Fiscal Year 1998/99 

Functional Cost Category 

Collection Treatment Disposal 
Utility 
Billing 

General 
Administration 

72.85% 57.88% 72.85% 92.12% 72.85% 
17.77% 28.23% 17.77% 1.68% 17.77% 

5.19% 8.24% 5.19% 5.33% 5.19% 
1.87% 2.97% 1.87% 0.05% 1.87% 
1.04% 1.65% 1.04% 0.11% 1.04% 
0.79% 0.63% 0.79% 0.63% 0.79% 
0.49% 0.40% 0.49% 0.08% 0.49% 

- - - - - - - - -
100.00% 100.00% 100.00% 100.00%1 100.00% 



Allocation of Functional Costs to Customer Classes 

FiscalYear 1994/95 
(LE 00s) 

Functional Cost Category 

Customer Class 
Collection Treatment Disposal 

Utility 
Billing 

General 
Administration 

Total 

1. Domestic 

2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

18,206 

5,003 

1,401 

510 

270 

214 

- A3 

20,227 

11,116 

3,114 

1,134 

604 

238 

--- 157 

3,832 

1,053 

295 

107 

57 

45 

31 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

42,265 

17,172 

4,810 

1,751 

931 

497 

--- 331 

Total 25,747 36,590 5,420 0 0 67,757 



Allocation of Functional Costs to Customer Classes 
Fiscal Year 1995/96 

(LE OOs) 

Customer Class 

1. Domestic 

2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

Total 

Collection 

27,688 

7,387 

2,091 

758 

408 

319 

210 

38,861 

Functional Cost Category 

Utility 
Treatment Disposal Billing 

36,018 5,538 

19,217 1,477 

5,435 418 

1,977 152 

1,063 82 

412 64 

277 41 

64,399 7,772 

General 

Administration 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
-0 0 

0 0 

Total 

C-9,244 

28,081 

7,944 

2,887 

1,553 

795 

528 

111,032 

)P3 



Customer Class 

1. Domestic 

2. Government 

3. Small Factories and Shops 

4. Large Industrial Factories 

5. Tourism and Investment 

6. Worship and Charities 

7. Sports Clubs and Embassies 

Total 

Allocation of Functional Ccsts to Customer Classes 

Fiscal Year 1996/97 
(LE O00s) 

Functional Cost Categury 

Utility 
Collection Treatment Disposal Billing 

38,841 63,276 10,358 

10,058 32,762 2,682 

2,873 9,370 766 

1,039 3,388 277 

568 1,845 151 

438 716 117 

287 458 77 

54,104 111,815 14,428 

General Total 
Administration 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

112,475 

45,502 

13,009 

4,704 

2,564 

1,271 

- - - 822 

0 0 180,347 

99 



Allocation of Functional Costs to Customer Classes 
Fiscal Year 1997/98 

(LE O00s) 

Functional Cost Category 

Customer Class Utility General Total 
Collection Treatment Disposal Billing Administration 

1. Domestic 76,954 85,391 13,954 0 14,516 190,815 
2. Government 19,334 42,904 3,506 0 3,647 69,391 
3. Small Far-tories and Shops 5,586 12,397 1,013 0 1,054 20,050 
4. Large Industrial Factories 2,022 4,475 367 0 381 7,245 

Tourism and Investment 1,107 2,461 201 0 209 3,978 
6. Worship and Charities 851 940 154 0 161 2,106 
7. Sports Clubs and Embassies 554 613 100 0 104 1,371 

Total 106,408 149,181 19,295 0 20,072 294,956 



Allocation of Functional Costs to Customer Classes 
Fiscal Year 1998/99 

(LE 00s) 

Functional Cost Category 
Customer Class Utility General Total 

Collection Treatment Disposal Billing Administration 

1. Domestic 120,045 148,577 21,2e5 0 15,646 305,553 
2. Government 29,282 72,466 5,192 0 3,816 110,756 
3. Small Factories and Shops 8,552 21,152 1,516 0 1,115 32,335 
4. Large Industrial Factories 3,081 7,624 546 0 402 11,653 
5. Tourism and Investment 1,714 4,236 304 0 223 6,477 
6. Worship and Charities 1,302 1,617 231 0 170 3,320 
7. Sports Clubs and Embassies 808 1,027 143 0 105 2,083 

Total 164,7841 256,699 29,217 0 21,477 472,177 



- ------

System-Wide Costs by Customer Class (a) 
ILE O00s) 

Fiscal Year 

Customer Class 1994/95 11995/96 1996/97 1997/98 1998/99 

1. Domestic 42,265 69,244 112,475 190,815 305,553 

2. Government 17,172 28,081 45,502 69,391 110,756 

3. Small Factories and Shops 4,810 7,944 13,009 20,050 32,335 

4. Large Industrial Factories 1,751 2,887 4,704 7,245 11,653 

5. Tourism and Investment 931 1.553 2,564 3,978 6,477 

6. Worship and Charities 497 795 1,271 2,106 3,320 

7. Sports Clubs and Embassies 331 528 822 1,371 2,083 
.....------- ---

Total 67,757 111,032 180,347 294,956 472,177 

(a) Costs o be recovered by wacw cr charges. 

9-) 



Recommended Wastewater Surcharges 

Customer Class 

Computed Wastewater Surcharge 
1. Domestic

0-60 cubic meters 
>60 cubic meters 

2. Gov3rnment 
3. Small Factories and Shops
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7 . Sports Clubs and Embassies 

Adjustments 
1. Domestic

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

Proposed Wastewater Surcharge 
1.Domestic

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

1994/95 


52% 
52% 

114% 
37% 
28% 
16% 
73% 
45% 

-17% 
-120/ 
-14% 

53% 
57% 
59% 

7% 
40% 

35% 
40% 

100% 
90% 
85% 
75% 
80% 
85% 

1995/96 


82% 
82% 

125% 
61% 
45% 
26% 

115% 
71% 

-32% 
-22% 

25% 
69% 
70% 
69% 

-15% 
54% 

50% 
60% 

150% 
130% 
115% 
95% 

100% 
125% 

Fiscal Year 

1996/97 

130% 
130% 
165% 
99% 
73% 
41% 

182% 
111% 

-55% 
-40% 

65% 
96% 
87% 
84% 

-52% 
74% 

75% 
90% 

230% 
195% 
160% 
125% 
130% 
185% 

1997/98 


213% 
213% 
197% 
150% 
112% 
63% 

297% 
185% 

-103% 
-83% 
148% 
145% 
113% 
92% 

- 132% 
105% 

110% 
130% 
345% 
295% 
225% 
155% 
165% 
290% 

1998/99
 

331% 
331% 
275% 
240% 
178% 
100% 
463% 
281% 

-166% 
-141% 

260% 
180% 
132% 
95% 

-253% 
119% 

165% 
190% 
535% 
420% 
310% 
195% 
210% 
400% 
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Appendix G
 
Estimated Regional Costs
 

This appendix presents the total arid charge revenues for the West Bank, East 
adjusted salary, operations and Bank, and South region. These projections
maintenance, capital costs, revenue offsets, are used to estimate regional based 
total revenue requirements, projected wastewater charges. 
water revenues and wastewater service 

EU ERNST& YOUNG Page G-1 



West B-nk Total Costs by Line Item 

(L E OOs) 

Fiscal Year 

Cost Category 1994/95 1995/96 1996/97 1997/98 1998/99 

Salaries 
Direct Project Salary Costs 
Direct Regional Salary Costs 
In(irect Administrative Salary Costs 

5,434 
5,681 
8,143 

5,815 
6,079 
7,688 

6,222 
6,504 
6,215 

6,657 
6,959 
6,650 

7,123 
7,447 
7,116 

Total Salary Costs 19,258 19,582 18,941 20,266 21,686 
Operations and Maintenance 

Direct Project Operating Costs 
Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 

26,320 
10,490 
7,768 

30,434 
11,538 
8,545 

34,903 
12,694 
9,400 

39,736 
13,964 
10,339 

45,882 
15,364 
11,373 

Other Direct Project Operating Expenses 
Direct Regional Operating Expenses 

711 
447 

783 
492 

861 
541 

947 
595 

1,042 
655 

Total Operations and Maintenance Costs 45,736 51,792 58,399 65,581 74,316 

Capital Costs 
Maintenance Capital Projects 43,045 46,008 48,972 51,935 54,898 
Now Capital Projects 
Existing Capital Projects 

2,261 
406 

4,522 
406 

6,782 
406 

9.G43 
406 

11,304 
406 

Rr.serve Fund Contributions: 
Operating 
Debt Service 

791 
2,652 

1,139 
2,248 

1,240 
2,248 

1,346 
2,248 

1,614 
2,248 

Total Capital Costs 49,155 54,323 59,648 64,978 70,470 
Total Expenditures 114,149 125,697 136,988 150,825 166,472 



West Bank Adjusted Costs by Line Item (a) 

Cost Category 

Salaries
 
Direct Project Salary Costs 

Direct Regional Salary Costs 

Indirect Administrative Salary Costs 
Total Salary Costs 

Operations and Maintenance 
Direct Project Operating Costs 

Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Project Operating Expenses 

Direct Regional Operatiog Expenses 
Total Operations and Maintenance Costs 

Capital Costs
 
Maintenance Capital Projects 

New Capital Projects 

Existing Capital Projects 

Reserve Fund Contributions:
 
Operating 

Debt Service 


Total Capital Costs 


Total Adjusted Expenditures 

(a) Adjusicd bascd on autonom assumptions. 

(LE OOs) 

Fiscal Year 

19.,4/95 1995/96 1996/97 

C 0 0 
0 0 0 
0 0 0 
0 0 0 

17,898 26,569 32,111 
8,392 10,384 11,678 
6,214 7,691 8,648 

569 705 792 
358 443 498 

33,431 45,792 53,727 

0 0 0 
0 0 
0 0 0 

0 0 0 
0 0 

90---0 0 

33,431 45,7 53,727 

1997/98 

6,657 
6,959 
6,650 

20,266 

39,736 
13,964 
10,339 

947 
595 

65,581 

2,077 
0 
0 

1,346 
0 

3,423 

89,270 

1998/99 

7,123 
7,447 
7,116 

21,686 

45,882 
15,364 
11,373 

1,042 
655 

74,316 

54,398 
0 
0 

1,614 
0 

56,512 

152,514 



West Bank Revenue Requirements 

(LE oos) 

Fiscal Year 

Item 1994/95 1995/96 1996/97 1997/98 1998/99 

Expenditures 
Salaries 0 0 0 20,266 21,686 
Operations and Maintenance 33,431 45,792 53,727 65,581 74,316 
Capital 0 0 0 3,423 56,512 
Total Adjusted Costs 33,431 45,792 53,727 89.270 152,514 

Revenue Offsets 
Operating Revenues 6,128 5,531 4,277 6,326 6,430 
Capital Revenues 63 58 46 48 51 
Total Revenue Offsets 6,191 5,589 4,323 6,374 6,481 

Revenue Requirements 
Salaries 0 0 0 20,266 21,686 
Operations and Maintenance 27,303 40,261 49,450 59,255 67,886 
Capital (63) (58 (46) 3,375 56,461 
Total Revenue Requirements 27,240 40,203 49,404 82,896 146,033 



West Bank Revenue Requirements by Customer Class 
(LE OOs) 

Fiscal Year 

Customer Class 1994/95 1995/96 1996/97 

1. Domestic 16,9S2 25,073 30,811 

2. Government 6,903 10,168 12,465 

3. Small Factories and Shops 1,934 2,876 3,564 

4. Large Industrial Factories 704 1,045 1,289 

5. Tourism and Investment 375 563 702 

6. Worship and Charities 200 287 348 

7. Sports Clubs and Embassies 132 191 225 

Total 27,240 40,203 49,404 

1997/98 

53,636 

19,496 

5,633 

2,036 

1,117 

591 

387 

82,896 

1998/99 

94,356 

34,354 

10,030 

3,615 

2,009 

1,025 

146,033 

644 



Projected West Bank Water Revenues 

Fiscal Year 

Item 1994/95 1995/96 1996/97 1997/98 1998/99 

Water Supply Charge per Cubic Meter (LE) 
1. Domestic 

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

Annual Amount Billed (LE 000s) 
1. Domestic 

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

16,110 
13,962 
14,646 
4,769 
2,182 
2,186 

254 
285 

16,690 
14,465 
14,646 
4,845 
2,182 
2,229 

259 
285 

17,291 
14,986 
14,646 
4,923 
2,182 
2,274 

264 
285 

17,914 
15,525 
14,646 
5,001 
2,182 
2,319 

269 
285 

18,559 
16,084 
14,646 
5,081 
2,182 
2,366 

275 
285 

Total Annual Amount Billed 54,394 55,601 56,851 58,141 59,478 

Annual Amount Collected (LE 00s) (a) 
1. Domestic 

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

12,888 
11,170 
4,394 
3,815 
1,746 
1,749 

203 
228 

13,352 
11,572 
6,591 
3,876 
1,746 
1,783 

207 
228 

13,833 
11,989 
8,055 
3,938 
1,746 
1,819 

211 
228 

14,331 
12,420 
10,252 
4,001 
1,746 
1,855 

215 
228 

14,847 
12,867 
11,717 
4,065 
1,746 
1,893 

220 
228 

Total Annual Water Revenues 36-,19 39,355 41,819 45,048 47,583 



West Bank WastewaterService Charge Revenues 

(LE O00s) 

Fiscal Year 

Customer Class 1994/95 1995/96 1996/97 

1. Domestic 
0-60 cubic meters 9,150 13,486 16,461 
>60 cubic meters 7,931 11,688 14,267 

2. Government 6,899 10,150 12,485 
3. Small Factories and Shops 1,946 2,868 3,584 
4. Large Industrial Factories 698 1,048 1,292 
5. Tourism and Investment 367 571 709 
6. Worship and Charities 201 288 348 
7. Sports Clubs and Embassies 132 192 226 

Total West Bank Service Charge Revenues 27,324 40,291 49,372 

1997/98 

28,805 
24,964 

19,479 
5,641 

2,043 

1,113 
591 

388 

83,024 

1998/99 

25,982 
25,734 
65,615 
18,089 

5,762 

3,881 
495 

992 

146,550 



East Bank Total Costs by Line Item 

(L E O00s) 

Fiscal Year 
Cost Category 1994/95 1995/96 1996/97 1997/98 1998/99 

Salaries 
Direct Project Salary Costs 8,328 9,854 12,424 13,295 14,225
Direct Regional Salary Costs 20,583 22,023 23,565 25,215 26,979
Indirect Administrative Salary Costs 7,824 9,396 12,065 12,910 13,813 
Total Salary Costs 36,735 41,273 48,054 51,420 55,017 

Operations and Maintenance 
Direct Project Operating Costs 

Electricity 49,725 64,855 107,255 117,893 131,201
Fuels, Lubricants, and Chemicals 3,327 9,644 22,185 24,405 26,854
Spare Parts and Other Consumables 11,411 12,552 20,673 22,740 25,014
Other Direct Project Operating Expenses 722 793 905 995 1,095

Direct Regional Operating Expenses 355 391 430 473 520 
Total Operations and Maintenance Costs 65,540 88,235 151,448 166,506 184,684 

Capital Costs 
Maintenance Capital Projects 71,280 77,347 83,414 89,481 95,548
New Capital Projects 4,590 9,180 13,771 18,361 22,951
Existing Capital Projects 824 824 824 824 824 
Reserve Fund Contributions: 
Operating 1,878 4,277 11,221 2,930 3,478
Debt Service 5,429 4,603 4,603 4,603 4,603 

Total Capital Costs 84,001 96,231 113,833 116,199 127,404 
Total Expenditures 186,276 225,739 313,335 334,125 367,105 



East Bank Adjusted Costs by Line Item (a) 

Cost Category 

Salaries 
Direct Project Salary Costs 
Direct Regional Salary Costs 
Indirect Administrative Salary Costs 
Total Salary Costs 

Operations and Maintenance 
Direct Project Operating Costs 

Electricity 
Fuels, Lubricants, and Chemicals 
Spare Parts and Other Consumables 
Other Direct Project Operating Expenses 

Direct Regional Operating Expenses 
Total Operations and Maintenance Costs 

Capital Costs
 
Maintenance Capital Projects 

New Capital Projects 

Existing Capital Projects 

Reserve Fund Contributions:
 
Operating 

Debt Service 


Total Capital Costs 
Total Adjusted Expenditures 

(a) Adjusted based on autonomy assumptions. 

(LE OOs) 

1994/95 1995/96 

0 0 
0 0 
0 0 
0 0 

33,813 56,618 
2,662 8,680 
9,129 11,297 

578 714 
284 352 

46,466 77,661 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

46,466 77,661 

Fiscal Year 

1996/97 

0 
0 
0 
0 

98,675 
20,410 
19,019 

833 
396 

139,333 

0 
0 
0 

0 
0 

0 
139,333 

1997/98 

13,295 
25,215 
12,910 
51,420 

117,893 
24,405 
22,740 

995 
473 

166,506 

3,580 
0 
0 

2,930 
0 

6,510 
224,436 

1998/99 

14,225 
26,979 
13,813 
55,017 

131,201 
26,854 
25,014 

1,095 
520 

184,684 

95,548 
0 
0 

3,478 
0 

99,026 
338,727 



East Bank Revenue Requirements 

(LE O00s) 

Fiscal Year 

Item 1994/95 1995/96 1996/97 1997/98 1998/99 

Expenditures 
Salaries 0 0 0 51,420 55,017 
Operations and Maintenance 46,466 77,661 139,333 166,506 184,684 
Capital 0 0 0 --­ 6,510 99,026 

Total Adjusted Costs 46,466 77,661 139,333 224,436 338,727 

Revenue Offsets 
Operating Revenues 5,889 6,761 8,301 12,282 12,485 
Capital Revenues 60 71 89 94 98 
Total Revenue Offsets 5,949 6,832 8,390 12,376 12,583 

Revenue Requirements 
Salaries 0 0 0 51,420 55,017 
Opera~ons and Maintenance 40,577 70,900 131,032 154,224 172,199 
Capital (60) (71 (89) 6,416 98,928 
Total Revenue Requirements 40,517 70,829 130,943 212,060 326,144 



East Bank Revenue Requirements by Customer Class 
(L E OOs) 

Fiscal Year 

Customer Class 1994/95 1995/96 1996/97 

1. Domestic 25,273 44,171 81,664 

2. Government 10,269 17,913 33,037 

3. Small Factories and Shops 2,876 5,068 9,445 

4. Large Ind:ustrial Factories 1,047 1,842 3,415 

5. Tourism and Investment 556 990 1,862 

6. Worship and Charities 297 508 923 

7. Sports Clubs and Embassies 199 337 597 

Total 40,517 70,829 130,943 

1997/98 

137,179 

49,895 

14,417 

5,209 

2,861 

1,515 

984 

212,060 

1998/99 

211,197 

76,402 

22,305 

8,038 

4,468 

2,295 

1,439 

326,144 



Projected East Bank Water Revenues 

Fiscal Year 
Item 1994/95 1995/96 1996/97 1997/98 1998/99 

Water Supply Charge per Cubic Meter (LE)
1.Domestic 

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sports Clubs and Embassies 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

0.10 
0.13 
0.20 
0.23 
0.31 
0.55 
0.08 
0.13 

Annual Amount Billed (LE 000s) 
1. Domestic 

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops 
4. Large Industrial Factories 
5. Tourism and Investment 
6. Worship and Charities 
7. Sport- Clubs and Embassies 

38,464 
33,336 
35,349 
11,333 
5,725 
5,272 

597 
640 

39,618 
34,335 
35,419 
11,447 
5,794 
5,378 

603 
640 

40,806 
35,365 
35.490 
11,561 
5,863 
5,485 

609 
640 

42,030 
36,427 
35,561 
11,677 
5,934 
5,596 

616 
640 

43,291 
37.519 
35,632 
11,794 
6,005 
5,706 

621 
640 

Total Annual Amount Billed 130,716 133,234 135,819 138.481 141,208 

Annual Amount Collected (LE 000s) (a) 
1. Domestic 

0-60 cubic meters 
>60 cubic meters 

2. Government 
3. Small Factories and Shops
4. Large Industrial Factories 
5.Tourism and Investment
6. Worship and Charities 
7.Sports Clubs and Embassies 

30,771 
26,668 
10,605 
9,067 
4,580 
4,217

478 
512 

31,694 
27,468 
15,938 
9,158 
4,635 
4,303 

483 
512 

32,645 
28,292 
19,520 
9,249 
4,690 
4,388

487 
512 

33,624 
29,142 
24,893 
9,341 
4,747 
4,477 

493 
512 

34,633 
30,015 
28,505 

9,435 
4,804 
4,565 

497 
512 

Total Annual Water Revenues 86,898 94,191 99783 107.229 112-g6 



East Bank Wastewater Service Charge Revenues 

(LE 00s) 

Fiscal Year 

Customer Class 1994/95 1995/96 1996197 

1. Domestic 
0-60 cubic meters 13,539 23,771 43,744 
>60 cubic meters 11,734 20,601 37,911 

2. Government 10,287 17,851 32,989 
3. Small Factories and Shops 2,901 5,037 9,434 
4. Large Industrial Factories 1,053 1,854 3,424 
5. Tourism and Investment 548 990 1,843 
6. Worship and Charities 296 507 925 
7. Sports Clubs and Embassies 200 338 599 

Total East Bank Service Charge Revenues 40,558 70,949 130,869 

1997/98 

73,637 
63,821 

49,786 
14,385 

5,222 

2,865 

1,514 
983 

212,213 

1998/99 

55,413 
55,528 

149,651 

39,155 

14,892 

8,674 

1,069 
2,202 

326,584 


