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" Dear Engineer Abd El Hai:
il A o . . ¥
Pursuant to the provisions of Paragraph 6.7 of %
Appendix 1 to the Contract dated April 6, 1978 between
,the Ministry of Housing and Reconstruction and BVI-ATK
~Associates for Management and Tariff Studies Relative to
Water and Sewerage Systems, we are pleased to submit the
Final Report on Sewerage Utility, Tariffs. The Report,
in two volumes, is responsive to the provisions of )
Paragraph 5.4.17 of Appendix I to the Contract and “1ncorp-
orates, as appropriate, material related to the review
comment on the Interim and Draft Final Reports.

Your attention is directed to Section 0.0 of this
report, Executlve Summary, where a brief synopsis of the
findings and recommendations may be found.

We wish to acknowledge the assistance and coopergtion
of the many individuals, agencies and organizations
contacted during the course of the study.

We appreciate the opportunity to serve the Ministry
on this important assignment. :

Very truly yours

I-ATK ASSOCIATES
7 -
- ohn R. Scott ™
-~ . [Project Director .
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0.0 EXECUTIVE SUMMARY

This report presents the conclusiona and recommendations
of BVI-ATK Associates relative to the study of sewerage
utility revenue requirements, cost of service and tariffs.
The report is responsive to Section 5.4.17, Appendix I of
the contract dated April 6, 1978 for Management and Tariff
Studies Relative to Water and Sewerage Utilities in

Calro/Helwan, Alexandria, Ismallia, Port Said and Suez.

This report contains revisions, clarifications,
amendments and refinements of material presented in The
Interim and Draft Final Reports on Sewerage Utility Tariffs.
These changes include, where appropriate, response to

review comments received on the two preliminary reports.

0.1 CONCEPTS AND
METHODOLGY

It is an accepted principle of utility rate making
that properly designed rates or tariffs provide the most
reasonable and equitable means of producing revenues to
finance utility operations. To understand this principle‘
it 1s important to consider rate philosophy, the overall
impact of rate increases and goals for achievimg improvedi_

sewerage service in the Arab Republic of Egypt.

1

; One objective of this study was to make the sewerage
‘utilities finaneially self sufficient by the year 1984,
-To accomplish this, tariffs must be imposed. Funds for
._operation, maintenance and capital related cost must be

obtained from customers, not from governmental subsidies.
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The annual costs of capital improvements is the major
factor affecting the magnitude of the”rate proposed in -
this report. These costs are keyedhto the capital‘
programs recommended by the consultants who prepared the
Master Plan studies These. programs represent the require-
ments needed to bring utility service to normally
acceptable standards. They are based upon the physical
| needs‘of the nation. They are not influenced by - financial

‘social or political restraints,

The first decision, then, is to determineIWhether or
not these capital programs will actually be constructed?
If not will projects be abandoned? Deferred? Modified?
This decision 1s not totally the responsibility of the
operating utllities. Others affected will,include the
Ministries of Finance, Planning and Economy and Ecdnomic
Cooperation. It also will be influenced by foreign
currency grant and loans which are subject‘toainter;

national political decisions.

It is beyond the scope of this study to attempt to

‘quantify the effect of any decisions based on'the above

,discussion., Hence rates were developed usin 'thehinform-

Qation that is available.fu;;u'

e rohe effect of the proposed rates on users can be

ﬁsevere.;lThe potential impact on the poor was acknowledged

iand the recommended "Abllity to Pay" rate was developed

To mitigate the financial responsibility to the maJority

g
(
[

i
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of users recommendation for no free service is included.

This will eliminate a hidden subsidy in: the rate For the

~ Same reason rates vary between communities.‘

K Individual customers may take action to reduce the
.volumecm'water used and thus the sewer user charge.' An .
‘initial reaction to instituting rates is to reduce.uSage.
Typically this resistance disappears with time. Therefor
if reduction in water use is really desired, the utilities
must engage in an effective and continuing public inform-

ation program.

Detailed methods used to develop rates are described
in the report. Alternative rates are recommended.

Methods for implementing rates are presented.

In the end a political decision must be made as to
whether the proposed rates will be paid - whether the
recommended improvements will be made - whether ‘
construction subsidies will be provided to mitigate rates
- and whether the people of Egypt will have the sewerage

service capable of meeting their needs.

0.2 GENERAL

This report presents recommendations for the staged
implementation of sewerage user charge tariffs.‘ At the
'Jpresent time no charges are made for sewerage service in

~any of the study citjes,;:The:imposition of sewerage:t

tariffsffwhen adopted - may' esult in new social and.

economic reaction.
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Sewerage user charges preSented herein are in'a form
'designed to recover costs reasonably from various customer
classes. However, socio-economic considerations require~
that there be cross subsidation within and between customer
vclasses., An "Ability to Pay" concept was considered to

3be the best rate design for Implementation 1n Egypt."

Tariffs recommended in this report have been computed
on both Cash Basls and Utility Basis revenue requirements.
Cash Basis tariffs willl produce sufficient revenues to pay
the cost of operatlion and maintenance expense, debt
interest and principal and provide for routine annual
improvements. Utlllity Basls tarilffs will produce
sufficlent revenues to pay the cost of operation and
malntenance expense, meet depreciation expence, and
provide a slx percent rate of return on investment
after 1983.

Tariffs that produce a six percent return develop
funds 1n excess of the cash needs of the utility. Should
this practice be acceptable, the excess funds could
be usedi .

\ - As a payment in lieu of taxes to the Ministry

of PFinance.

- To construct additional utility plant fromi7
earnings rather than from borrowed funds.lf:g

- To retire existing debt 1n advance of ffiﬁ
scheduled maturitiles. ; R

Payments in 1ieu of taxes become a hidden tax of
which most customers are unaware.‘ Utility rates ‘should

not be used as a normal method of taxation.' Construction
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of additional plant or early-retirement of debt places

an*obligation'on‘existing'raﬁe'payersxtofcdnsﬁrucETth“

pay for plant to be used‘byffutufeﬁrété"paYehs; 

\. .

0.3. PINDINGS

0.4

5The;pripcipa1 findings presented in this report are:

- The future waste water facility construction
program throughout Egypt is the single »
dominating factor affecting the establishment
and magnitude of sewerage user charges.

- Agencies operating sewerage facilities have
little statistical data concerning:

Number and location of connections to the
sewerage system.,

. Volume of waste water collected and treaté
. Strengths of waste water.

Impact of large customers both as to
volume and strengths contributed.

- No enforcement exists of existing regulations
related to pollution of the River Nile and
other sources used for potable water supply.

- No legislation exists authorizing operating
agencies to establish, bill and collect sewer
user charges.

RECOMMENDATIONS

The principal recommendations included in this report

are as follows:

- Rates shown in Table 8.1 should be adopted by
January 1, 1980. These rates, which provide
for staged implementation, permit the full

- recovery of projected recvenue requirements

“by 1984,

”Q;Legislation should be enacted immediately

granting operating agencies the authority to

'““adOpt'sewérage user charge tariff schedules.

d.
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- Sewer use ordinances should be adopted defining
procedures for providing water service to
reslidences, business and governmental agencles
and defining conditions for such service.

~ Coordination should be made with the agencies
providing water service in the study cities
for billing, collecting and remitting
revenues from sewerage user charges.

- If needed, subsidies should be provided the
agencles operating the sewerage facilitiles -
until 1984 at which time the systems should

be self supporting. The subsidy should be
limited to the agencies cash shortfall.

The recommendations contained in éhis report are the
result of analysis of operating, financial and capital
records. The data analyzed was obtained from the operating
utilities, reports of other consultants and field
investigation by BVI-ATK Associates The conclusions
reached in this report are considered reasonable, Assuming
future operations result in substantlally the costs

projected, rates recommended herein should preve adequate

through 1984.



1.0 INTRODUCTION

This report is submitted under the provisions of the
‘contract dated April 6, 1978 by and between BVI-ATK
‘Associates and the Ministry of Housing and Reconstruction
for Management and Tariff Studies Relative to Water and
Sewerage Systems in Cairo/Helwan, Alexandria, Ismailia,

Port Said and Suez.

This report is one of three revorts being issued as
the Final Report on Tariff Studles. It complies with
Section 5.4.17 of Appendix 1 of the above referred to
contract. The three reports that make up the Final Report
on Tariff Studies are:

- Sewerage Utility, Tariffs (This Report)

- Water Utility, Tariffs.

- Water and Sewerage Utility Inventory and
Valuation.

This report on Sewerage Utility, Tariffs consists:of
two volumes. The body of the report contains the bacgf '
ground and basis for the study. Appendices, bound : ,
Separately, set out the statistical and financialttablesff

which support the development .of tariffs.

Throughout the body of this report, reference is made
'to Tables in Appendix I to V. Each table has been prepared

ffor each of the five sewerage utilities covered by this

Lreport z Each appendix thus”bncludes a complete set of

each table referred to in the body of the report



The appendlces are as follows'

Appendix I - Greater Cairo/Helwan Sewerage
Utility ' : L '

Appendix II - Alexandria Sewerage Utility.

Appendix III -'Ismailia Sewerage Utility.t
- Appendix IV - . Port Said Sewerage Utility.v

Appendix V - Suez Sewerage Utility.

1.1 PURPOSE
This report has been prepared to meet the following

objectives:
-~ Recommend a comprehensive tariff system
covering all sewerage service, including
alternate tariff schedules which recognize-

social and economic conditions as well as
cost of service.

- Review legislation, decrees, policies and

administrative practices which relate to
tariffs and water service.

1.2 SCOPE

The material and recommendations presented herein»is
limited to the sewerage systems currently,ewned ahda-
operated by:

General Organization for Sewers and Sanitary ..
_ Drainage

. Greater Cairo/Helwan Sewerage Utility
. Alexandria Sewerage Utility (See Section 11.1..
L Gnvernorate of Ismailia

Ismailia Sewerage Utility

Governorate of Port Sald

b . Port Said Sewerage Utility

Governorate of Suez

.. Suez Sewerage Utility



The report covers:
- Development ou. .revenue requlrements

- Allocation of revenue‘requirements vu
customer classes. ‘ SR IR

efDesign of recommended tariffs.» '

—tDevelopment of a program for implementing
- tariffs.

- Analysls of the impact of tariffs on the .
financial position of the sewerage utilities.

- Existing legislative constraints.

-~ Exlisting and proposed metering practices.

1.2.1 Revenue Requirements

Revenue requirements were established by two methods:
- Cash basis.

~ Utility basis.

Revenue requirements on a cash basis are limited to
the cost of operation and maintenance expense, routine’
annual Iimprovements and debt service charges. Revenue
requirements on a utility basis consist of operation and
maintenance expense, depreciation expense'énd return;on

investment.

1.2.2 Allocation of Revenue
Requirements

Revenue requirements haVe been allocated to functional

{cost components and customer classes using the volume-

.strength method The volume-strength method is more
'easily understood than are other methods. ‘Itlisrdiscussed

in detail in Section 6
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The effect of incremental or marginal:costs on

tariffs is discussed in Section 8.

1.2,3 Tariff Design

| i_Eour alternative;tariffsfare proposed;‘ Three are,
\based on'CashBaSisrevenue'requirements: One is based on
;UtilityiBasis revenue requirements. All are designed to
recover total costs of service. The proposed rates are:
- Cash Basls Revenue Requirements
"Ability to Pay" Rates (Recommended)
. Service Charge - Volume Charge Rates

. Combined Flat Rate - Service Charge -
Volume Charge Rates

- Utility Basis Revenue Requirements

"Ability to Pay" Rates

1.2.4 Pinancial Analysis

For purposes of this Report, financlal analysis of
the effects of the proposed rates includes proforma
balance sheets, proforma statements of income and”sOurce-

and application of funds.

1.2.5 Other Considerations

This report contains a review of ‘legislation under
which organizations providing sewerage service are
;authorized. It also contains broad recommendations for
legislative enactments which will permit the adoption of

tariffs for sewerage service.
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The report includes a brief summary,of_methods
that might be used to measure or meter sewage‘cdhtri-

butions by individual customers.

1.3 BASIS FOR PROJECTIONS

The data presented in this report 1s based upon ;
Shistorical operating and financial statistics, Future
operating conditions have been projected using recommend-
ations of other consultants, expected growth in the sew-

eérage systems and nominal allowances for inflation.

The recommendations of other consultants are based
upon expected maximum system loading requirements.
Facllities must be constructed to meet the probable
maximum loading on the sewerage systems. Thus the pro-
Jections by others of waste contributions and customers

are based on these optimum considerations.

In tariff studies, projected future system growth and
loadings must be based on average condltions. As a
result the growth and contribution statisties herein are_

somewhat lower than similar statistics of other consultants.



2.0 CAPITAL IMPROVEMENTS

The dominant influence affecting: the tariffs
recommended 1n this report is the capital 1mprovement
| program of each of the sewerage utilities covered by this
report. As of the date: of this study no official, approved,
capital improvement program exists for any of the sewerage
utilities covered by the study. Thus for study purposes,

an assumed program was requlred.

As used 1in this study-capltal improvements:of:the
sewerage utilities are divided between major capital
projects and routine annual requirements. Major projects
are those programs included in the master plans recommended

by other consultants.

Routine capital improvements are capital expenditures
that occur with a reasonable degree of frequency; They
include the purchase of office furniture and equipment,
tools and work equipment, some laboratory equlpment and
vehicles of various types. Routine improvements also cover
new customer service sewers, and short c¢xtenslons of

lateral sewers.

2.1 THE NATIONAL FIVE YEAR PLAN

‘The Ministry of Planning has issued "The~Fiveerar
1P1am: 1978-1982". Thia plan, in twelve volumes, covers
’the'economic and social development of Egypt and sets

forth economic guidelines for national capital improvements.
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As 1t relates to public utilities, one policy of the five
year plan is: |
"renovating and expanding the badly neglected
utilities"
The plan also recognizes that:
o "a marked increase in the volume of investment
spending ++. in the utilities .. sector is:
urgently needed .. in order to meet people s
needs"., ,

To achieve these objectives, the Ministry of Planning
proposed about LE 623 million be invested in utilities in
the 1978-1982 period. Of this amount LE 249 million
would be foreign currency expenditure and the balance from
local sources. The total allocation to utilities for the

Five Year Plan is about 6 percent of the total for all

economlc sectors.

The allocation of funds for utilities is divided as

follows:
Water LE 309,500,000
Sewerage 279,900,000
Other 33,400,000

LE 622,800,000

Thus about 45 percent of the total was apportioned
to the sewerage utilities., This represents about 2 7

percent of the total for all economic sectors.‘fyhej;ff“:'

distribution of sewerage funds set forth in thetFive Year
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Plan 1s as follows:

] ~ Other .
Calro ' Governorates Total .

'LEI000 TIE 1000  LE 1000

Consolidation replacing :
~ and. renewals i

- Local currency | 54,100 105,800 159,900
Foreign currency 80,000 - _bo,000 120,000
Total 134,100 145,800 279,900

Projects include construction of pumping stations,
cleaning of mains, construction of main centers and

expanding of facilities.

While the above data is based upon 1978-1982
projections, The Ministry of Planning indicated that no
significant adjustments is expected for 1979-1983. A
revised Five Year Plan covering 1979-1983 is to be published
in 1979.

2.2 CONSULTANTS RECOMMENDATIONS

Various consultants have prepared master plans
'covering the investment needs of the sewerage utilities.
In these’ plans a review was made of the adequacy of existing
facilities to meet current and future requirements.; From
'this review two plans of needed capital improvements were

3

1prepared Thesexare Generally described as'f*‘""

-~High Priority ProJects

--Staged Construction ProJects
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High priority projects are those requlred to meet
current needs. Recommendations were made.for the .
construction of these proJects within the- ncxt five years.‘
Staged construction proJects are those that can be deferred
until after the high priority proJects are completed“ As
vpresented in the various master plans most of the proJects

are normally scheduled for construction after 1982

The Master Plan programs are represented by constant
monetary values using l977 or 1978 conditions. The *?f
estimated cost of these programs through the year 2000

1s as follows:

Sewerage Utility . Waster Plaanstimates
Greater Cairo/Helwan LE, 060 778 000
Alexandria | 1, 352 256 000
Ismallia - 130 123 000*
Port Said - 83 818 000’
Suez | 161 59u 000

~ Total LE 2 788 569,000

2. 3 ' CAPITAL PROGRAMS USED FOR
o TARIFF STUDY PURPOSES"

For purposes of this report certain assumptions are
required ' These assumptions are:

- The capital improvement programs presented :
‘ in the master plan studies will be used.>

- Costs of construction will be adJusted to
reflect an allowance for nominal inflation._

LR f
!

An allowance for routine annual improvements
will be ‘added to the master plan recommendation.
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The projected cost of the improvements 1s shown by

. proposed year of expenditure in Table 2. 1, Appendix I to V.
These tables also show historical expendltures Ssince 1973.
The estimated cost of the program used- in. this study
through the year 2000 is as IOllQWS:

ProJected cost

- Sewerage Utility 1979'2000‘
‘Greater Cairo/Helwan ' LE 3 239 880 000
Aiexandria 1,558,550, 000
ismailia o 348 857, 000
' Port Said | 194, 499,000
Suez | 286,267,000

Total LE 5,628,053,000

This study Includes recommendations for tariffs which
will recover total cost of service by 1984, 1In the period
1979 through 1984, the capital imprOvements to be
constructed are projected to cost,apprOximatély as follows:

Projected Cost

Sewerage. Utility - ‘ _1979-1984 .
Greater Cairo/Helwan ~ LE 887,760,000
Alexandrig,"_ - | 340,940,000
Ismaiiiéi | 75,875,000
.Port Said ~ 58,091,000
,Suezfﬂﬂﬁf :j 99, 476iOQQ

Total LE 1 462 1"2 OOO

On an annual basis, these capital costs are at a 7
rate over four times the amount the Ministry of Planning

says is available for all of Egypt. It should be


http:99,476.00
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recognized that with the Feace Treaty now a fact, additional
funds may be made avallable for sewerage(system‘construction.
These funds could be obtained' | B

= From a larger allocation of the Gross
- National Product of Egypt.

- Increased loans and grants from foreign
governments.
Nevertheless,.thelcapital requirements discussedgabove
and in the Final Report on Water Utility Tariffs can only
result in substantial increases in the amount of disposable

income that must be spent by residents and businesses for

water and sewerage service.

2.4 FINANCING PLAN

Funds to construct the recommended capital improve-
ments are expected to be provided from:
- Revenues from users of sanitary sewers.
- Egyptian currency loans.

- Forelgn currency loans or grants,

2.4.1 Revenues from User Charges

One of the objectives of the tariff study 1s to develop

rates through which the sewerage utility becomes_8e1f..au_

supporting. To be self supporting a. sewerage utility

,should expect ‘to acquire properties with short lives,xrom"
»the?'roceeds of user ‘charges or tariffs., The improvements,
or property additions that fall in this category afé-%ff

- Office furniture and equipment

- Tools, shop and work equipment
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- Replacement laboratory equipment.-‘
- Automobiles, trucks andiother power
operated equipment.'
All of these 1tems have relatively short lives and .
4it would be erroneous to attempt to finance them over a
tprolongedvperiod of time. Other property that should be
financed from annual operating revenue consists of:
- Retirement units of property that will not
appreciably prolong the life of the principal
property unilt,

- Short main extensions.

- Customers connections.

These improvements are acquired on a regular basis,
They, together with short lived property, are sometimes
referred to as "Routine Annual Additions".. Since they
occur regularly it is normal to provide for them'from
annual operating revenues. If routine annual improvements
are debt financed, within a few years, debt service will

equal or exceed the annual expenditure.

2.4.2 Construction Loans

All capital improvements except for rout:f"?additionsf

are assumed to be financed from loans; Table(2vl¢@
Appendix I to V sets forth the estimated cost of

QCOnstruction of sewerage facilities through the year 2000 '

‘tion of this construction will be debt financed from

3Egyptian currency loans and the remainder from foreicn
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Debt service charges on all loans has been computed
using the following criteria.
- Term of loan, 25 vears}‘
- Interest rate, six percent per annum. ;
- Even annual interest and principal payments.'
- Principal payments waived for first five
years.
Table 2.2, Appendix I to V presents an estimate of
debt service charges, by year for each sewerage utility

covered by this study.

2.4.3 Construction Grants

Construction grants have been issued for studies
and projects of the sewerage utilities, There is no

repayment required for grants.

The master plan study of the Helwan Sewerage System
was made from proceeds of a grant from the Arab Fund.
The Management and Tariff Studles, of which this report
is a part, 1s being partially funded from a grant from
USAID.

'

The large reconstruction program for the Cairo
,sewerage system is expected to be partially financed from

"a grant from USAID and from the OMB of Great Britain.

Otherfthan th'f"

oJ"cts described above, it 1is

-assumi h all fo elg currency capital requirements will

~be provided~from loans Hence grants are not expected to

'play a significant roie in future ‘eonstruction funding.



3.0 GROWTH OF SEWERAGE SYSTEMS

In the development of tariffs consideration must be
given to expected future conditions under which the utility
will operate.< In cities covered by this study, the
, expected growth in the number of . people served is the key
to the magnitude of any required change in tariffs. Growth
dictates the number and size of facilities, and the require-

ments for capital and operating funds.

The factors of growth presented in this Section cover:
-~ Populations
- Number of customers

- System loads

3.1 POPULATION

Population projections used in this report are based
in part on Master Plan Studies of Wastewater Systems being
conducted by others. Also used was the "Master Plan for
the Development of Egyptian Storage and Distribution'System
for Food Grains" prepared by Black & Veatch International
Consulting Engineers in June, 1978.

Base data was take from the "Preliminary Results of
ithe General Population and Housing Census, 22/?3 November
”1976 in Egypt prepared by,the Central Agency for Public
tMobilization anh Statistics (CAPMAS)

_All‘population proJections are based upon mid—year

equivalent and represent reasonable estimates of the
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number of persons expected to be living in'areas served by
water and wastewater systems. Rural areas in the various_
governorates are excluded. Populations for the year 2000
are substantially the same as used by consultants preparing
the master plan studies. ProJections for interim years 8

‘*vary from the proJections of others.

As was previously stated in Section 1.0, criteria
used as the basis for design must anticipate possible
maximum requirements of the utlility systems. However, for

tariff design the minimum probable limits are used.

3.2 CUSTOMERS

‘The number of customers of sewerage utilities are
defined, for the purposes of this report, as the number of
bulldings connected to the sanitary sewerage system.'
Currently, the agencies operating sewerage systems  in the
study citles have no record of the actual number or
location of connections to the systems. All data contained

herein 1s based upon the CAPMAS census of 1976.

A projection has been made of the number of customers,
or connections to the sewerage systems. In each proJection,
it 1s assumed that about 98 percent of buildings in the o

,areas served by sewers will be connected to .the sewers by

'.,tthe year 2000 It 1s also assumed that population density

‘will average 25 persons per building or connection bv ‘the

~year 2000



3.3 SYSTEM LOADS

The loading of a sewerage system consists of the
volume of wastewater collected and treated and the
‘ strength of that wastewater expressed in milligrams per
tliter.‘ Strength units consist of BOD COD and suspended

,fsciids.

The operating agencies have no accurave record of
the volume of sewage collected, treated orAbypaSsed intc,
drains, canals, lakes or the sea. There are no flow .
meters at any wastewater treatment plant. Similarly little
accurate information is available as to the strengths of
Sewage. For purposes of this report, data developed by
other consultants has been used as well as estimates based
on pump ratings and estimated hours of operation at

principal pump stations.

3.4 SUMMARY
The projection of population, customers and seware

flows 1s shown in Table 3.1, Appendix I to V.



4,0 REVENUES

v_;‘ No sewerage user charges are imposed by either GOSSD
é& the Governorates. As a result a1most a11 costs of
oberation and maintenance and capital improvements are
ifinanced by subsidies from the national treasury.; GOSSD

does obtain revenues from sources other than subsidies. o

Generally, the sources of revenues for sewerage service
include:
- Subsidies.

- Mlscellanesous.

4.1 SUBSIDIES
Subsidies recelved by the sewerage utilities include:

- Operating subsidies.
. Current operations.
. Head office.

- Capital subsidies,
. Capital costs.
. Head office.
. Project office.

fﬁ 1.1 Operating Subsidies

| )perating subsidies are the amounts received for
‘operation and maintenance of the sewerage systemc. \Current
‘operation subsidies for Cairo/Helwan and Alexandria are a
matter of record. For,the period 1973 through 1978, GOSSD

divides operating subsidies between current operatilons
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Subsidies end head office subsidies. The‘latter covers

the costs of GOSSD headquarters operations.

No reliable information was available at the Govern-
orates of Ismailia, Port Said or Suez to specifically |
’identify subsidies for sewerage system operations.- These
‘subsidies are a part of the overall Governorate operating_
budget For this report, current operating subsidies forﬂ
the Governorates sewerage utility operations are based on
Governorate estimates of the level of cost of operations.~

~

4,1.2 Capital Subsidies

Capltal subsidies cover the cost of capital improVef
ments. GOSSD is the planning and construction organization
for all sewerage systems covered by this stud&. Alllcapital
related subsidies are received by GOSSD. The distribution
of these subsidies to the various cities 1s based upon data

provided by GOSSD.

h.2. MISCELLANEOUS REVENUES

Miscellaneous revenues recelved by the sewerage‘ '
utilities consists of a small 1oan in 1974 for Cairo/Helwan
and Alexandria construction, and.a

- Connection fees.
f-‘Revenues from sale of: sludge‘

-~0ther revenues.

H{a;lr'Connection Fees
Currently GOSSD contracts with others for the install-

atlon of sewer service connectlons. Under this procedure,
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the contractor riegotiates the price of the new.connection
with the customer. No record exlsts to indicate the
magnitude of these charges Nor is there any indication
that a portion of the charges are u1t1mnfp1v +nnn;m4++na ‘-

GOSSD.

No- record was receiyed from the Governorates of
szmailia,_Port Said and Suez to indicate that connection
ﬁcharges are imposed or collected. Under procedures
described in the investigative portion of this study, the

cost of new connections is apparently born by the

Governorates. The value of this service is not known;f

4.2.2 Sale of Sludge

GOSSD receives nominal revenues from the sale of
sludge for fertilizer. No record was receiVed'from the

Governorates as to amounts, if any, that was received'ﬂg

from-the sale of sludge.

4.,2,3 Other Revenues

GOSSD reports miscellaneous revenues descriﬂedias{>
~ Fines of (or for) delay.
- Recovery of administrative expenseyyfji;ii};'

« Other.

The precise nature of these revenues ‘could’ not be"

_obtainedi”‘ﬁ

the collection and disposal of scavenger wastes.
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The total amount of reported Miscellaneous Revenues
is not significant when measured by the total cost of

operations of the sewerage system in the study cities.s

4.3 SUMMARY

A summary of historical revenues from subsidies and
jother sources 1s shown in Table 4. 1, Appendix I to V.
A projection of estimated future miscellaneous revenues
is also shown in Table 4.1. The projected amounts are
nominal. They are considered as non-recurring and have
not been used in the development of sewerage user charge

tariffs.



5.0 REVENUE REQUIREMENTS

‘The- gross revenue requirements of ‘a 'sewerage utilitv
- can be computed on a:

E “~ﬁ;f- Cash basis.f”

| '13 Utility basis.

The cash basis consists of the annual cash reauired

by the sewerage utility to meet'}

Operation and maintenance expense.

- Debt service requirements.

Routine annual additions.

Other legal obligations.

The utility basis consists of the annual casn required
by the sewerage utility for:

Operation and maintenance expense.

Depreciation expense.

Other legal obligations.,

Return on investment.

The cost of major capital improvements are not
considered as revenue requirements for purposes of tariff

studies. The cost of constructing major improvementsgare

normally funded from retained earnings or borrowed f“nds.

ﬁIf the 1atter source is used, payment of debt_servicefhasv
jthe effect of charging to current operations ‘the icostiof -

fsuch facilities.
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5.1 OPERATION AND MAINTENANCE EXPENSE
| The costs of operation and maintenance are those costs
: incurred in the actual operation and maintenance of the
sewerage utilities. Expenses are classified somewhat
differently by the Governorates and by GOSSD. Operation2
and maintenance expense includes-

. Wages and’benefits.
Utilities.,

Chemicals.
- Other commodities.

- Services.

Head office expenses.

Miscellaneous expenses.

A summary of historical and projected operation and
maintenance expense is shown in Table 5. 1, Appendix I to V.
It should be noted that a provision for billing expense
has been included in the projected expenses. For purposes
of this study it 1s assumed that billing will be conducted
by the water utilities and that the sewerage utilities

‘will pay for this service..

'\
1

';; The historical data shown was taken from records of

W :\~

gGOSSD and the Governorates. These records do not make a
'distinction between items normally considered .a8-operation

g /"

"costs and the costs of repairs or maintenance.. Similarly,‘

.:‘

fthe systems danot recognize the functional nature of

tvarious onerationn



It should be noted that cnly mininal historical
‘operation and maintenance expense records.were obtaineaA
from the Port Said and Suez Governorates. As a result
estimates were made of typlcal costs for the sewerage.
utility in these communities. The estimates are based

"l N ‘f l

upon the historical experience in Ismailia, Cairo and

by, iy
Alexandria, together with locally available operating data.
'Data obtained from other consultants was also considered

in making proJections of future costs.,

5.1.1 Wages and Benefits

In the "Report on Management Systems: Bersonnel,
Systems" issued concurrently with this report, >recommend-
ations are made that, if implementegq, would give autonomy
to the operating agencies in hiring and pay practices.
Such a program 1s designed to reduce the number of
employees in an operating agency. At the same time the

technical capabilities of retained personnel would improve.

For purposes of proJecting wages and benefits it is
assumed that any savings that might accrue to the ‘sewerage
yutilities as a result of: the above stated policy would be
offset by increasing the wage levels of the retained
’personnel. This concept may not be in accordance with
existing or future Egyptian policy ' Nevertheless,
benefits from reductions in force should flow through to
the remaining employees. The proportion of savings that
accrue‘to,remaining employees and to the utility can not
presently be ‘quantified. Hence the methods used in this

study are considered appropriate for tariff purposes.
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‘As with other operation and maintenance expenses,
préjections of wages and benefits are based upon expected
:grthh”in the sewerage systems. A nominal allowance for

‘Inflation has also been included in the projection.

5.1:2 Utdlities -
a "Utilities",consists mainly of the expense of
'purchased power. . Electrical power supply is a subsidized‘
yutility’in the Egyptian economy. Discussions;with the
JMinistry-of Electricity revealed that a_review'and atudy
Aof;existing electric rates is now underway. ﬁo‘infornation
is available as to the possible results‘of that study.t
lf'that report indicates a maJor‘change in the charges

for electric power, adjustment to rates, as described in

Section 9, may be necessary.

It Should be noted that GOSSD does not practise~
accrual accounting. Unpaid utility expenses at the end of
“the year are charged to Miscellaneous Other Expense when
paid‘in the following year._ This practice distorts
historical costs. In the projections shown in Table 5 l,_

annual utility costs are properly classified.

‘5 1. 3 Head Orrice Expense

This classification is used to account for and charge
;to the operating utilities, costs of GOSSD ‘headquarters
ganaaaminiscrativefvnctions. The classification is used
iin the historical and proJected costs of sewerage operations

in.Cairo and Alexandria.



No such classification exists for the three Suez
Canal cities. No evidence was obtained that wages -and |
’other expenses of the Governorates are apportioned to the
sewerage operations in Ismailia, Port baid or Suez.,;In -
recognition that administrative supervision of a- semerage,
‘utility isrequired,an Administrative Expense has been
,estimated for proJected conditions in the Suez Canal
cities, This allowance is based generally on the ratio
of Head Office expense to total expense, less utilities
in Cairo and Alexandria, applied to similar expenses in

Ismailia, Port Said and Suez.

5.2 DEBT SERVICE

Debt service consists of principal and interest
payments on borrowed money. Section 2.4 of this report
containes a discussion of a financing plan for the |
construction of major improvements. Table 2.2, Appendix
I to V contains a detailed projection of debt'servicegfor

the proposed construction. Debt Service may also,inélude

coverage provision.

5. 2 1l Interest and Principal

Debt serviceprojectaiherein as based upon loan
conditions for existing debt, It also includes interest

and principal payments on future debt based on criteria

'set out in Section 2 H 2., Future interest an _principal

payments are computed on" the equal annual navment concent‘”’

of debt amortization.
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5.2.2 Debt Service Coverage

Debt service coverage 1is normally a’ requirement of
loan agreements. Typically they provide that net . earnings
.of the utility, after depreciation expense, shall be a
gspecific percentage of annual interest and principal
‘payments. Debt coverage is designed to protect ‘the .
investor, If tariffs:produce funds to meetlthe coverage
requirements, debt service will be paidEand thelfunds
related to the coverage element will be‘available for

other purposes.

Debt coverage used 1n thls study 1s equal to 25
percent of annual interest and principal. Debt coverage .
creates funds in excess of operation and maintenance B
expense and interest and principa. These funds may”be
used for various purposes. As used in this report they

are the source of funds for routine capital improvements.

Table 5.2, Appendix I to V contains a summary of

combined debt service and debt coverage charges.

5.3 DEPRECIATION

Depreciation, in the accounting sense, 1s related to
dollars previously spent. It is not a cash requirement
vjfrom-current revenues.“ Annual depreciation is the loss'

fin investment value in the depreciable utility system each

szear.7 Annual investment 1n the system should exceed the

55estimated loss in 1nvestment value from depreciation.
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Investment in the sewerage system is made'bytbond
principal payments and annual additionS‘fromireVenuesﬁ
Normally these expenditures will equal or- exceed the '
depreciation expense of the utility Under conditions
used in this report the deferral of principal payment
'creates a condition where depreciation expense exceeds

the investment from annual earning.

Phis condition results from depreciating property
at an annual rate of from three to four percent immed-*
iately after construction. During the first ;ive years
no principal payment is made. Teéchnically tnis resuits
in depreciating property that has not yet been paid for.
Over the 1life of the property and the life of the loan,
this condition averages out. But in the early years, it
appears that the integrity of the property is not

maintained.

When considering revenue requirements on a cash
basis, no need exists to provide for depreciation. Loss
of value in the various sewerage systems is more than
recovered by debt principal payments and routine annual
additions. However, when considering revenue requirements
on a utility basis, the inclusion of depreciation 1s
'essential. Everything else being" equal it is obvious
that return on investment plus depreciation must at least

equaladebt service plus,routine annual addition.
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Tables 5.3, Appendices I to V contain cumulative
balances of investment in utility plant in service, less
land, through the year 2000, Against these balances, an
estimated rate of depreciation has been applied to arrive
’<at an estimate of annual depreciation expense based ‘on-

:.{original cost.w3h-@

Although composite rates change as the ratio of
investment in utility plant classes change, for purposes;
of this tariff study, the estimates are considered satis-
factory. Balances in Table 5.3 do not include any:
provision for retirements. This may overstate deprec-
lation expense in later years of the projection, but thev

amount is not believed to be signifiicant.

5.4 RETURN ON INVESTMENT

A return on investment is determined by dividing the
difference between operating revenues and operating
éxpenses by an average value of fixed assets. As provided
in the terms of reference for this study, return shall be
not less that six percent. Stated another way,vif,'
revenues are not equal to:

- Six percent of average{value“of'rixed;assets,
plus o :#k, -

- Operation and maintenance expense, plus

- Depreciation ‘xpens'

;then“revenues must be increasedfsufficientlv o provide
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The average value of exlsting facilities should be
based on valuations set forth in the "Report on Water and
Sewerage Utilities Inventory and Valuation" issued
concurrently with this report. The average value used
was the: -

- Estimated reproduction cost 1ess depreciation
at December 31, 1978 ' , .

- Estimatescﬁ‘future cost of construction as
shown in Table 2. 1 Appendix I to V. :

- AdJustments for accrued depreciation for
years subsequent to 1978
The proforma balances as computed by the above
criteriawere used in determining the level of a six

percent return on investment.

Section 5.4.7 of Appendix I of the contract for this-
study specifies that the:

- "Consultant shall also determine the gross
annual revenue requirements —— on the --
principle - that gross annual revenues shall
be sufficient to cover total operating costs,
ineluding depreciation -- and provide no less
than 6% return on investment.

Return on investment shall be computed

—= upon the current replacement cost of
exlsting facilities."

vs,

Values developed in the Report and Water and Sewerage

';Utility Inventory and Valuation were used“for the current

freplacement cost of existing facilities}» These values,
freferred to as Reproduction Cost’ Less Depreciation (RCLD),
Vrepresent a reasonable estimate of the value of major

units of the various sewerage systems as of December 31, 1978.
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'Proforma return for years subsequent to 1978 was
computed on a composite value consisting of the above
referred to RCLD plus proJected capital improvements.
Deductions were made for accrued depreciation. Thus
reproduction or replacement value was used for old
property and cost of- construction for new properties.

The results of this determination are presented in Table
'5;4, Appendix ItoV. "

Since Section 5.4.7 of Appendix I refers 't replace-
‘ment cost of existing facilities, the question arises,
should plant in service be revalued periodically. If the
value of property is used for return on investment,
continued increases in plant value will quickly develop a
rate of valuation far in excess of actual capital costs
of the water utility. The basis for return in Egypt
should be the original cost of property upon which funds
were borrowed, and upon which debt service is paid.
Continued inflation factors, if applied to actual costs,
soon develop a value far in excess of the cash needs of

- the sewerage utility. Return is developed in Tablgps.ug.
Appendix I to V.

‘Euture;calculations;cf'the returnfearnedwby'the

;szructed from construction grants. This method was not

Eused in- this report because of the provisions of Section 5.4.7
of Appendix I; and because no information or estimate

exists as to just how much of the future capital program

will be subsidized by others.
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5.5 SUMMARY OF REVENUE REQUIREMENTS
A comparative summary of revenue reaquirements 1is

shown in Table 5.5, Appendix I toV.

The comparison of revenue requirements under the two
methods shown in Table 5.5 raises the point:

- Should tariffs be based upon the cash needs
of the utility.

- Should tariffs be based upon a return or.
utility basis,

If the major construction program set forth ih the
master plans and Section 2 of this report are constructed
the value of every sewerage utility will be doubled by
1980 or 1981. A six percent return on this ever
increasing value can easily be prohibitive to the rate

payer.

For example, in 1984 tariffs are to be adequate to
recover total costs of the gewerage utilities. The
following summary illustratesﬁthe difference between
revenues from sewerage .charges on’a utiiity basis over

revenues computed on a cash basis:

1984 Revenue Requirements
Cash UtIIity

SeweragevUtilitx ng§%%b r§2§%%o ngig
fareaee;Vcairo/nelwan~v 53,848 106,961 199
tAlexandria 20,321 37,838 186
‘;Ismailia f- 4,290 7,569 176
;Port Said W,504 6,435 143

Suez. 6,418 10,210 159
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The 1984 revenue requirements on'a Utility Basls
could be lowered somewhat by using original cost less
depreciation basis for computing returns, The amount of
such reduction has not been computed The cost of 1979
to 198M 1mprovements represents the dominant portion of .

1984 plant values used in Table 5 H Changing its ‘_Vi

balances at December ol 1978 from RCLD to*OC would'nnf

ngake a significant difference in 1984 revenue‘requirements

Rates of tariffs developed and recommended in
subsequent sections of this report are based upon the.
"Cash Basis" concept. This decision was made giving
consideratlion to:

- The fact that any sewerage service charge
wlll be a new cost imposed on the public.

- The need for comparable revenues to be
developed for the water utilities.

- The general economic conditions affecting ,
a large number of people.

- The concept that 1ncreaseijlutility rates
should be minimized 1f at all possible.;_ﬂ
Section 5.4.7 of Appendix I of the‘contract'covering
this study provides that Utility Basis revenue require-
Lments ‘will be developed. A rate computed on the same:
Eprinciples as the recommended rate but using Utility
EBasis revenue requirements has been prepared as a com-

Zparison of the effect of the two methods.



6.0 COST OF SERVICE ALLOCATIONS

The design of an equitable schedule of sewerage user
charges requires the determination of the relative
responsibilities of various classes of customers for the
costs to be recovered | Cost responsibilities are based
| upon allocations of various elements of costs of service
’according to the relative service requirements of the
respective customer classes. - Factors considered in -
estimating service requirements include:

- Volume of sewage contributed.
- Strength of sewage contribution.

- Number of connections.

- Relative responsibility for infiltration/
inflow.

6.1 COST OF SERVICE TO BE ALLOCATED

The total cost of service to be allocated is‘equalstov
the revenue to be derived from sewerage userecharées. The
cost of service allocations are based upon/a test year in
which costs are considered to be typical of the period that

"resulting' rates are expected to be in effect.

For purposes of this report a test year ending
Déeember ?1.~198M has been selected., This vear is beinz v

‘;used: because.‘ff

-vSubstantial upgrading of the sewerage systems
will have been achieved. .

- Rates that fully recover gross revenue require-
ments by 1984 can be designed.
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- Interlim rates can be designed that will
-require minimal change in form through the
transition period.

The cost of service to be allocated consists of "
q total"revenue requirements'for‘the yearﬁ1984"as*developed
in. Section 5. 0. These revenue requirements consist of

,Jthe revenue requirements developed on a. Cash Basis and on

Utility Basis as shown in Table 5 5

The Cash Basis costs to be allocsted for each L
sewerage utility are:
- Operation and maintenance expense’
- Capital related costs.
. Debt service

. Routine annual improvement.

The Utility Basls costs to be allocated are:
- Operation and maintenance expense
- Capital related costs
; Depreciation expense

g Return on investment.

6.2 ALLOCATION TO FUNCTIONAL
COST COMPONENTS /

The costs of wastewater service to beAderived(from

‘;a basis for the subsequent allocation of costs to;the

i K -

Evarious classes ‘of. customers./ Each element “of cost is'
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alivcatea TO runctional cost compoents on the basis of

the parameter or parameters having significant influence

on the magnitude of that element of cost.3 Operating o
expense items are allocated directly to appropriate cost
components,while allocation of capital costs are based

upon detailed allocations of related capital investment.

6.2{ig-FunctionaliCost Components
',The4functional cost components used in this study are:
"= Volume related costs.
- Strength related costs.
. Suspended solids
. BODg |

- Customer related cosats.

The use of these functional components 1is more
easlly understood than are other methods. Considering :
the nature of existing and proposed facilities, the
method used permits a reasonable apportionment of costs
on the basis of estimated use{of ‘the seweragemsystem by

customer classes.

In some cases the functional cost component of
capacity could also be used However, for purposes of
this study the capacity component is not considered
necessaryt By 1984, exist ng and proposed sewerage system
ifacilities will still be operating at near design capacity"‘

ﬂmaking the use of a capacity factor redundant

;6;2.1.1 Volume cost. Volumes costs are those costs

which vary with the volume of wastewater treated. Volume
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costs include operation and maintenance expense elements
_.of pumping, primary and secondary sedimentation and wher

-c

A
used, chlorination. \Capital costs associated with plant
dinvestment in preliminary, primary and final sedimentation,
wtogether with pumping plant networks, are also allocated

.to the volume component.

6.2, l 2 . Suspended solids cost. Suspended solids .

, costs ‘are those costs which vary with the quantity of
suspended solids contained in treatment plant influent.
Costs allocated to the suspended solids cost component
include portions of both the operation and maintenance
expense and capltal costs of sludge pumping and disposal

equipment.

6.2.1.3 Biochemical oxygen demand. Biochemical

oxygen demand or BOD costs are those costs which vary with
the BOD of the treatment plant influent. Costs allocated
to the BOD component include all of the operation and '
maintenance expense and capital costs of aeration,fﬁ
reaeration, and waste activated sludge thickening and

3

‘portions of those costs related to sludge equipment

e 2
A F ',

6 2 1.4 Customer costs. Customer costs include the--

operation and maintenance expense for user accounting and

‘collections and the maintenance of local lateral sewers.

?6'é‘l'5' Other costs. Indirect costs are allocated

to the functional*cost components on the basis of the

allocation of direct costs.. Administrative and general
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expense and Investment are allocated on the basis of the

allocatlion of other cost elements.

16.2.1.6 Capaclty cost. A capacity cost component

;has not been used in this study.' As previously ‘stated,
in the 1984 Test Year the sewerage systems will still ‘be .
operating at or near their design levels ‘and ‘excess -

: capacity will not exist.

The capacity factor is used when excess capacity
exists in either the treatment or collections system or
both. For example, anticipating future needs a treatment
facility might be constructed that is capable of treating
twice the volume actually received at time of- construction.
In such a circumstance a capacity element would~be~.-‘

appropriate in the cost of service allocation.

6.2.2 Allocation of Operation and
Maintenance Expense

Test year expenses have been restated'tofpermiti
classification by plant functions. Expenses under the .
Egyptian Standardized System of Accounts are not in a

. usable form for allocatlion to cost components.,'ﬂ

To permit the: reclassification of expenses it was
fnecessary ‘to: establish a model to be used as ‘a basis ror
;reclassification, The model included for each operating
uetliey: o

Q\Selection of a typical treatment facility.

- Development of ratios of typical costs.

- Apportionment of costs.
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6.2.2.1 Typcial facilities. For each utility

operatlon a typical sewage treatment‘facility was selected
as the model for determining ratios of- typical costs. The
parameters used for the model for each facility are shown
in Table 6.1. The model selected is considered to f
.represent average conditions When new facilities are
actually constructed the ratios used might vary to some

'degree.p

6 2 2 2 Development of ratios. Using the. design

criteria established as described in 6.2.2. 1 ratios of
equivalent costs were developed. In the absence of a
system for estimating sewage treatment costS‘developed
exclusively for Egypt, ratios were determine@q fromfthe
manual "Estimating Costs and Manpower Requirements for
Conventional Wastewater Treatment Facilities, U.S.
Environmental Protection Agency". This manual contains
estimates of man hour requirement, pump hour requirements
and similar factors for treatment facilities of various |
sizes. Using this information expected ratios can be

developed by which costs can'be allocated to plant function.

In addition an analysis was made of historical and

‘proJected future relationshibs in operation and maintenance

_This‘analysis was used to apporti”’:costs

I
l

}expenses{

fbetwee etworks, pumping, treatment and adminiStrative

'The present and'probable future characteristics

§
gof each utility were considered separately in arriving at

expenses.

the values used in the apportionment



6;7

6.2.2.3 Apportionment of costs. The 1984 Test Year

operation and maintenance expenses are allocated to
functional cost components based upon the data previously
described The result of that apportionment is shown in

‘:Table 6. 2 Appendix I to V.

6. 2 3 Allocation of Capital
Related Costs

Capital related costs are allocated in proportion"‘v
to the investment in Utility Plant in Servyice. As with
operation and maintenance eéxpense, a model was used to
establish the general relationship hetween functional
components of a typical Seéwerage system. 'This relation-
ship was used to apportion capital related costs to
functional components. The distribution of capital
related costs is shown in Tables 6.3 and 6.4, Appendix
I to V. Table 6.3 is computed on the Cash Basis. Utility
Basis distribution is in Table 6. b,

6.3 SUMMARY OF ALLOCATION

The total allocation of Cash and Utility Basis cost
of service to functional components f{or the 1984 Test Year
is summarized in Table 6.5 and 6. 6, Appendix I to vV,

respectively



7.0 ALLOCATION TO CUSTOMER-CLASSES

» The responsibility of each customer class for its
share of cost of service may be estimated by developing
unit cost of service for each functional cost component
The application of these unit costs of service to the
\ units of service contributed by the class permits~the
determination of a total cost to be recovered from each
class of customers. To develop the class responsibility

for cost of service it is necessary to:

Identify customer classes

Develop units of service

Compute unit costs of service

Compute cost of service allocations

7.1 CUSTOMER CLASSES

Neither GOSSD nor the Governorates have reliable

.....

the sewerage systems. Customer classes used in this

report are based upon the classifications used by the

General Organization of Greater Cairo Water .

Alexandria Water General Authority and the Suez Canal

Authority. g

The customer classes established for this. studyiare:
-=Domestic
- Commercial and Institutional

- Industrial
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Domestie customers consist of residential or apartment
buildings and small commercial establishments. Commercial
and Institutional customers consist of larger commercial
enterprises such asg larger stores, hotels and restaurants,
mosques, churches and schools and movernmental accounts
Industrial oustomers are manufacturing Pplants and’ large

service organizations

7.2 UNITS OF SERVICE

The units of service used 1in allocating ‘costs to
customer classes include: i
- Number of connections.
- Equivalent meters
Bllls

- Estimated contributed volume together with
an allowance for infiltration.

- Strengths of BOD and suspended solids,

7.2.1 Number of Connections

The number of connections have been estimated for
the 1984 Test Year. There 1s no actual count of existing‘
connections Nor 1s there a record of the c]aqquinn+*nn

.of conneptions

The number or connections ‘are. based inon nnalysis of

'llwater customers taken from”records‘of GOGCWS**AWG_ and

SCA Studies by other ”on"1 :
,number of connec '

" The first, equivalent ‘number’ of meters, recognizes the
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reiative relationship between connections'or customers of
varlous sizes. The second, number of bills, also takes
into consideration the relative size“of,connections'as
well as probable variation in billinglcostslassociated

g

with larger customers.,

T.2.1.1 'Equivalent Meters. The use of equivalent

’meters permits the allocation of certain costs to larger
customers. The relative capacity of connections and the
investment assoclated with connections of various sizes
1s used as a measure upon which these allocations can be
made. For purposes of the sewerage tariff studies, the

following equivalent factors have been used:

EQUIVALENT METER RATIOS

Meter Equivalent Meter Equivalent
Size Meter Ratio Size Meter Ratio
mm mm
20 and under 1 80 12.0

25 1.3 100 14.0

30 1.5 150 21.0

4o 1.8 200 29.0

50 2.9 300 48,0

7.2.1.2 Bills. Theunit of service classified as -
"Bills" represents an estimate of the number of bills to-

be. issued annually for each customer class. ,In Cairo and

:Alexandria, bimonthly billing has been assumed{, This,is

: qual to six bills annually for each active customer.
;Bor the Suez Canal Cities,iquarterly billings or four
bills annually has been used For purposes of developing
sewer user charges, it is assumed that the same billing

period will apply.‘



4,2.2 Volume of Sewage

The volume of sewage allocated to customer classes
is based upon data developed from records of GOGCWS and
studies by other consultants. Allocated volume ‘includes
the estimated contributed volume of sewage plus an

7allowance for infiltration.

The estimate of contributed volume was deveIOped“by
factoring class responsibility for water use“by thel
difference in projected number of customers used.‘:The:~
volume of contributed wastes 1s assumed to be 80 percent

of water use,

An allowance for infiltration was added to each
customer class. Total system inflltration estimates were
divided to classes using the number of. equlvalent mEters

for each class.

7.2.3 Sewage Strengths

An estimate was made of the 198u Test Year strengths
allocated to customer classes. Neither GOSSD nor the
Governorates have reliable records of the BOD or suspended
solids strengths at plant influent or effluent.. Neither'
do they have strength monitoring programs which would
7indicate 1argecustomerstrength loadings. Total strength
reauction in the treatment process is not a matter of

‘recordi



7-5

Strengths used in this report are based on estimates
and tests of other consultants and the empirical experience
of BVI-ATK Associates. Using this data, normalized

strengths of sewage and degree of removal were developed

v for each of the operating sewerage utilities.‘ This data
' was applied to proJected volumes to arrive at thhl nn al

| ?average quantities of BOD and suspended solids that should
‘be removed This concept assumes that plant facilities
will be adequate to properly treat the total sewage load
and that the sewage treatment facilities will be properly

operated and maintained.

Provisions of a sewerage user ordinance are discussed
in Section 8.9. Among the provisions of that ordinance
is a prohibition on the deposit of sewage with excessive
strengths or harmful wastes. For purposes of this study,
no analysis has been made as to the potential for
industrial pretreatment of waste. Until such time as a _
strength monitoring system is developed the source bf»gt
strengths cannot be determined. As a result, the methodsg
used to apportion BOD and suspended solids loadings A£é7

considered appropriate.

Total BOD and suspended solids loading were.

"apportioned to customer classes in proportion to the

nditions

g’allocated contributed:” wage adJusted for 1 cal

fﬁreported by the otherxconsultants and. the operating agencies.
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7.2.4 Summary
A summary of units of servicelfor the 1984 Test Year

1s shown in Table 7.1, Appendix I to V

7.3 UNIT cost OF SERVICE

Unit cost of'servfceVis ob ained by dividing ‘the- sum
of customer class units of service into the total
i“functional component cost of service. Unit cost of service
on a Cash Basis is shown in Table 7. 2, Appendix I to V
Unit cost of service on a Utllity Basis 1s shown in.

Table 7.3, Appendix I to V.

7.4 SUMMARY OF ALLOCATIONS

By multiplying customer class units of servige by
the unit cost of service, customer class responsibility
can be established. Table 7.4, Appendix I to V shows |
customer class responsibility for test year Cash Basis
cost of service. Table 7. 5, Appendix I to V shows customer
class responsibility for test year Utility Basis cost of |

service,



8.0 PROPOSED TARIFF SCHEDULES

- Tariff schedules for' sewerage service are presented
' inthis SEQtion, ‘W’,Thre,e rate schedules “have v“‘»hé‘éﬁ‘ "'}\n;nnwnﬂ
iuSihéjCééhﬁBés;s révénue requirements. ‘These are:’

";7Reébmmehded SOCio-ecoanic1ofwﬁxﬁility_to
~Pay" rates R

- Proposed Service Charge ;*VoluméﬁChafgg;rateé

- Proposed combined Flat Rate - Seryice Charge -
Volume Charge rates. - A

A fourth rate schedule based on Utility Bésis revenue
requirements has also been prepared:

- Proposed socio-economic or "Ability to Pay"
rates S

All rates are based on the following assumptions:

- Sﬁbsidies will be continued, as necessary,
through 1983, ‘

- The "Ability to Pay" rates contain schedules
of Ilmplementation beginning in 1980. A1l
others are based upon 1984 cost of service
allocations.

= All connections shall be billed and there shall
be no free service. 1In the event sewerage
service iIs provided to selected users without
~ charge, 1.e. mosques, churches, schools, ete.,
- - the charges will be billed to the Governorate.

- Al recommendations are based on the principle
< that total revenue requirements will be
- recovered by tariffs or specific subsidies.,

:-"Supplemental tariff considerations are
~ recommended.
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8.1 BILL FREQUENCY ANALYSIS

A bill frequency analysis has been prepared‘of water
usage. Thilis analysls used actual billing records of the
operating agencies. The analysis was based upon a hand
iwptabulated sample of billings of GOGCWS and AWGA hAn,d
iﬁanalysis for SCA was based upon computer records plus a
| hand tabulation of accounts of SCA facilities and employee
residences. This was equivalent to a tabulation of actual

billing.

The bill frequency analysis 1s used to establish
patterns of water usage and to 1ldentify customers b§ type
of service. Hence 1lts value to a sewerage tariff study
1s the statlistical data it provides on customer classes.'
Detalls of the bill frequency analysls are contained in
Section 8. of the "Report on Water Utility Tariffs"

1ssued concurrently with this report.

8.2 SOCIO-ECONOMIC OR
"ABILITY TO PAY" RATES

The rates recommended for adoption are based upon
an "Ability to Pay" or soclal concept using Cash Basisv

_revenue requirements.

8.2.1 Socio-Economic Considerations-
of Sewerage Tariffs e

)iscussions and interviews were held with a wide

range ‘of governmental and utility managers during this study.
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One theme predominated when sewerage tariffs were discussed:
- If sewerage tariffs are to be’ ‘enacted, they
must be designed to recognize the‘ ability of
the customer to pay for service..' -
The effect of tariffs on the poor has not been studied
in depth. The principal problem of socio-economic rates
‘is the difficulty in identifying customers who are really
entitled to relief. Seection 5.4.11 of Appendix I of the
contract for this study requires that a rate shall be
presented for "residential users by income group, or a
reasonable surrogate". A suggestion is that average rents

may be a measure for determining income groups.

Preliminary analysis suggests that this 1s not
practical in Egypt where rents have been controlled for
many years. Determination of actual income levels is not
an acceptable method. Property taxes, like rent have not
changed with increased property values and thus are not a

reliable measure of ability to pay.

For purposes of this Report on Sewerage Utility‘
Tariffs, 1t is assumed that a reasonable measure of
abllity to pay 1s monthly water use. For purposes of
determining tariffs, an allowable use has been established
for the first block of the recommended rate.- It is assumed

}that a usage of ten cubic meters per month per living unit
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8.2.2 Basis for Rate Design

The sewerage user charges recommended for adoption
are shown in Table 8.1, Appendix I to V.; The‘rates are
based on Cash Basis revenue requirements and!contain service
charge and inverted block charges. The inverted block
charges increase with increased usage. The rates also
‘contain provisions for extra strength surcharges related

to total ‘volume and strengths of BOD and/or suspended solids.

Rates recommended in Table 8.1 proyide for staged
implementation of tariffs. This implementation will permit
full recovery of projected revenue requirements by 1984;
Ideally staged implementation over a five year period
would provide that twenty percent of the 1984 Test Year
rate should be adopted for 1980, and in even annual

increases until 100 percent of the rate is implemented.

It was anticipated that this procedure would require
continued subsidy for operating and capital cost during
the'period 1980-1983. - However, when projections were
actually completed, it developed that revenue requirements:
did nét increase uniformly over the implementation period.
As a result rates recommended for 1980 and each subsequent
year through 1983 sometimes recover total costs for these
years requiring varying degrees of subsidy.j This subJect
is discussed more thoroughly in Section’g 10. 2. |
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The recommended rates are based upon an "Abilitv to
Pay" concept Under this concept it is assumed that water
use 1s an adequate measure . of ability to pay. The -
assumption is that families with very limited incomes
reside in smaller homes with inadequate or substandard
plumbing and hence. use less water than the more. affluent
customer. For purposes of this report it is assumed that
1ow income customers use less than 10 cubic meters of
water each month. Moreover, it is also assumed that this
quantity is adequate to meet basic sanitary needs.@ This
criteria falls within ranges of water needs set forth by

the World Health Organization for minimum water requirement.

An additional consideration in developing the charge
was to limit the combined water and sewerage charge to
low income families to from three to four percent of
their annual earnings. By 1984 1t 1s estimated that the
average annual income for this group will approximate
LE 500 per year. This establishes the combined charge for
water and sewerage service from LE 15 to LE 20 per year.
Assuming one-half this amount is for sewerage service, an
average charge of around 60 to 80 milliemes per cubilec
meter of water billed would not be excessive. The

.recommended rates achieve this" obJective.

8. 3 SERVICE CHARGE -~ VOLUME
CHARGE RATES e

A Service Charge - Volume,Charge;rate is proposed
in Table 8.2, Appendix I to V. This rate is designed
to recover total Cash Basils cost of service allocated to

customer classes. The volume related element of the rate

!
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contains a standard charge per cubic meter of water use.
It does not fluctuate with increasing usage. As a result
the rate does not provide for social considerations. The

rate contains a provision for extra strength surcharge.

The rate presented in Table 8.2 1s based on revenue
requirementsfforvthe 1984 Test Year; " If 1t 1is desired
to adopt this rate in increments, beginning for, example
tin‘1980v 1t is recommended that charges4equal to twenty
percent of the 1984 rate be used,,‘Thefrate‘wouid then be
increased to forty percent in 1981, sixty percent in 1982

and eighty percent in 1983.

8.4 COMBINED FLAT RATE
SERVICE CHARGE - VOLUME
CHARGE RATES

Table 8.3, Appendix I to V presents a proposed
combined rate. The first'part of this rate‘applies’only
to Domestic Customers. The Domestic rate is designed;on
a "Flat Rate" concept. The second part of the rate
applies to Non Domesticlcustomers and is a Service'Charge
- Volume Charge rate exactly as shown for Non Domestic

- Customers in Table 8. 2.

R The Flat Rate concept applicable to Domestic customers
;vis based on a standard charge per billing period.J The
’charge is based upon the number of rooms in the bﬁilding
'connected to the sewer. The rate can be consldered as
meeting social criteria. Assuming that the poor or lower

income user‘liVes in small flats, the charge per family
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will be less than for the more affluent who live in large

flats or villas.

The proposed rate 1Sabased on cost of Bervice divided
by the estimated rooms per living unit in an average
<build1ng. Information onithe average number 6f livine
units per buildine and r°9m8 peryliving.unit:was?ohtained“
from the revort. "The Preliminary Results of ‘the: General
Pdelation'and»HousingvCensus,'22/23iNovehber,1976;fin.
Egypt", prepared by the Centralidgenoy'for»PublioiMobilis-
ation and Statistics (CAPMAS).

8.5 UTILITY BASIS
"ABILITY TO PAY" RATES

A proposed alternative rate based on Utility Basis
revenue requirements is shown in Table 8.4, Appendix I to
V. This rate is similar in form to the rate'recommended
in Table 8.1. With the exception of the first blocks the
charge in each usage block has been increased to meet the
increased costs associated with the Utilitv—Basis revenue

requirement.

The charge in the first bloek and in the Domestic”
iclaés-serv1cercnar8etisﬁthe‘same¢as;in,Tabiévaljffxrﬁiﬁ
Yhasgbeengdon6~to;pr63éfve:theiabilityutojangconceptfof

small users of water asldescribed in SectinAn-R.2:



" 8.6 EXTRA STRENGTH
SURCHARGES

Each rate includes a recommended ‘Extra Strength
Surcharge. This charge is'applicable:to'large'industrial
customers whose wastes contain excessive strengths of BOD
~and suspended solids. The charges are designed to recover
. costs from the.waste dontributor whose strengths”are'in
excess of average and who create the need for additional

strength related treatment facilities.-

At present none of the sewerage utilities has an
effective strength monitoring prdgram. Such a program

should be established and the reéommended charges collected.

8.7 MARGINAL COST RATES

FFor purposes of analysis, marginal cost or
incremental costs were computed. This information was
Intended as a sensitivity test of the recommended rate
for the over 10,000 cubic meter usage blocks. The costs
of the sewerage utility capital improvement results in
average incremental costs far in excess of the recommended
charges. No marginal or incremental costs were used in

the Sewerage Utility Tariff Study.

8.8 'EFFECT OF SEWER USER
CHARGES ON WATER USE.

It is assumed that sewer user charies Wil -ha hi1iaa
‘@s part of the water bill. The imposition ofitha: shanes
rcoupled with increased charees foriwater should result in

reslstancegto_the{ChargésTby}eonSumers;f@Typiééllyfthis
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resistance disappears as consumers become-accustomed +a
paying the charges. A more compléte discussion of thig
matter is contained in Section 9.1.3 of the Report on

Water Tariffs.

8.9, OTHER TARIFF
'CONSTDERATIONS

In addition-to establishing a charge for sewerage
servlice, properly enacted tariffs should inciude other
regulations covering the pfd?ision f?r suéhmservice;

The subjects o be included in a sewér use law or tariff
include, but are not necessarily limited to, thé folquing:

- All buildings adjacent to sewers must be
connected to the sewer.

- Customers connected to sanitary sewers but
with private water sources, will provide
and maintain water meters on the private
Source for purposes of measuring volume of
Sewage contribution.

= Industrial customers with unusual strengths
or wastewater of unusual characteristics
will pretreat sewage. L

~ There shall be no free sewerage sgr&ige.ll)Q‘

- Connections to sewers will conform to

specifications and plans designed by the
operating utility. o

- All new customers must submit an application
for new connections. It 1s recommended that
the customer pay for the cost of the connection
plus an application fee,.

- Consideration should be given for establishing
a Sewerage System Development Fee. This
would be assessed against new buildings as a
fee to pay for the increment of available
capaclity used by the new connection.

= Penalties or fines should be established for:

. Failure to pay charges when due

Illegal connections
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. Depositing illegal wastes to sanitary
sewers - ,
. Pollution of the River Nile and canals'
~ Regulations should cover.};-'
| .:Making application for new services
e Termination of service
. Prohibited discharges
. Industrial discharges
. Pretreatment of waste

. Scavenger wastes

. Sale of dewatered sludge

A suggested form of a typical sewer use ordinance-Or
regulation including tariffs is included herewith as
Exhibit 8.1.

8.10 EVALUATION OF
PROPOSED TARIFFS

The adequacy of proposed sewerage tariffs is démonf‘
strated by comparing revenue requirements with.prOforma

revenues at the proposed rates.

8.10.1 Cost of Service
“ Comparisons

Appendix I to V. As appropriate;gcomparisonlcOvers1Cash
‘Basis’'or Utility Basis cost of 'service allocations with

_proforma revenues at. the proposea rates,

. The comparisons ‘show that each rate recovers total

proJected cost. of service It should be noted that the

two "Ability to Pay" rates do not recover customer class
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costs equitably. The other two rates recover total
costs and also the approximate totalvof allocated customer

class cost of service.

These comparisons élearly-démonstrateﬂﬁhat'SOcio-
kecbnomic:considerationsfcreate a system of cross subsid-
atibn béfween{customer classes. Totai costs are recovered
under all four tafiffs. However, under the "Ability to.

" Pay" tariffs there‘is substantial subsidétibn-bf“the
Domestic class by the Industrial and Commercial and

Institutional classes.

8.10.2 Required Subsidies

Tables 8.9 and 8.10 show the relationship between
total revenue requirements in the 1980-1984 study period
and projected revenues under the two "Abllity to Pay"
rates. Tahle 8.9 covers Cash Basls revenue requireméhts
and proforma revenues under rates shown in Table 8.}.
Table 8.10 shows Utility Basis revenue requirements and

estimated reyenues under rates shown in Table 8.4. -

Some subsidy is required but the amount varies by
city. The varlation 1is the result of differing schedules
and amounté in the capital improvement program andv;n
fgpgw%h_in the sewerage utilify. _Generally,fthe‘prdjections
-show a. subsidy is required in each year until 1984. ' For
- Cairo, projected revenues indicate’that on a Cash: Basis,
vfsubsidiesyare required only in:1980:and: 1982, In Suez,
1the recommended schedule for Implementatlon of rates
permits total recovery or lash Basis revenue requirements,

without subsidy, in each year, 1980 to 1984.



EXHIBIT 8.1
Page 1 of 23

TYPICAL SEWERAGE UTILITY
RULES AND REGULATIONS

‘Article 1. Sewerage Svstem Rules
Article 2. Sewer Use Regulations

Article 3. Sewerage System Rates, Charges and Fees

ARTICLE 1. SEWERAGE SYSTEM RULES

Section 1.1 CONTROL. The sewerage system shall be under the

direct supervision of the Chairman of ‘ .

Such Organization to hereinafter be referred to as the Utility.

Section 1.2 RULES. The rates, rules and regulations promulgated
by the Utility shall be considered a part of the
contract with every person, firm or corporation serviced by the
sewerage system. Each person, firm or corporation shall be
bound thereby, and in case of violation of any rules or
regulations in force, penalties may be imposed, the water‘ﬁay be
cut off from the premises or place of violation or the'éeWer
connection plugged and service not restored again except by an
Order of the Utilities after satisfactory assufance that there

shall be no further cause for complaint.
'Section'1i3 'USE. There shall be no free sewerage service.
Section 1.4 BILLING ACCOUNTS. -Once each billing period, unless

impossible, a bill shéll be rehdered the customer.

Sewer accounts shall be payable periodically before a date
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TYPICAL SEWERAGE UTILITY age of 23
RULES AND. REGULATIONS

shown on the statement. So far as practicable, the statement
shall be rendered five (5) days before date of payment Ir bills
are not paid when due, a penalty of 10 per cent shall be added
and collected. When any bill 1is ten (10) days in default
.rendition of water service shall be discontinued unt11 all b1l11a

and penalties have been paid.

The Utility shall have authority to make corrections or refund
of overpayments on improper sewer bills due to errors in the
Utility but shall have no authority to remit or diminish bills

for any other reason,

Ref.: Fee for Turning On Service, Article 3, Section 3.

Section 1.5 PRIVATE WATER SOURCE. Customers connected to
sanitary sewers but with private water sources,
will provide and maintain water meters on the private ‘Source

for the purposes of measuring volume of sewage contribution. -

Section 1.6 DEPOSIT REQUIRED. The Utilities may, at its
discretion, require a cash deposit from any‘sewer

user to protect the Utility from loss. The amount of the deposit

shall be based on the purpose for which the sewer is required

The deposit shall be Pafundad +n the consumer whenever -sewer

service is discontinued ‘and payment made thereror in full:
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Section 1.7. PENALTY. Any person, firm or corporation violating
' the provisions of this 'article shall, upon
conviction thereof be fined in accordance with thé penalties
provided in Section 3. y for each offense, and:umcase of
contlnued violation, each day during whlch such violation -

continues shall be and constitiite a separate ‘'offense,

Ref.: Penalties. Article 3, Section 3.4
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ARTICLE 2. SEWER USE REGULATIONS .

Section 2.i It shall be unlawful for any person to nlace,

- deposit, or permit to be deposited 1n*anyfunsanitary
manner on public or private property anv humen or animal
excrement, garbage, or objJectionable waste except in officially
designeted'places established specifically for deposit of these

wastes.

Section 2.2 It shall be unlawful to discharge to any natural
outlet or storm drain any wastewater or other
polluted waters except where suitable treatment has been provided

in accordance with all provisions of this enactment.

Section 2.3 Except as hereinafter provided, it shall be
unlawful to construct or maintain any privy, or
privy vault, septic tank, cesspool, or other facility 1ntended

or used for the disposal of wastewaters.

Section 2.4 The owners of all houses, buildings, or properties
| used for human occupancy, employment, recreation,
or other purposes abutting on any street, or right-of-way in
‘which there 1s now located or may in the future be located a -
public or combined sewer of;the*Utility, is required at the
owner s expense to 1nstall suitable tollet facilities therein
and connect such facilities to the proper public sewer in
accordance with provisions of this enactment, within ninety (90)
days after date of official notice to do so, provided that sald

public sewer is within 100 meters of the property line.
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Section 2.5. Where a public sanitary or combined sewer‘is not
available under the provisions of $ection,2.H, the
building sewer shall be‘connected to a private wastewater .

disposal system complying with the provisions of this Artiele.

Sectlon 2.6. Before hegihning construction of private wastewater
disposal system the owner shall first obtain an
official written permit from the Utility. The applicatiOn for
such a permit shall be made on a form furnished by’the Utility
which the applicant shall supplement by plens; specificatibns
and other information required by the Utility. A permit fee
shall be paid at the time the application is accepted by the
Utility. o

Section 2.7. A permit for a private wastewatepr uisposal system
shall not become effective until the installation
is completed and is approved by the Utility. An authorized:
representative of the Utility shall be allowed to inspect the
“installation at any stage of the construction_anq;thé'anniibant
shall notify the Utillty when the work is ready for’final

inspection and before any underground portions are covered.

VSection 2.8, The design of a private wastewater system shall
comply with the ‘Standards of the Utility as

) remardsftvne. location. nnd ‘layout of the system., ‘No- permit

shall be issued for any private wastewater system employlng

subsurface soil absorption where the area of the property is

less than fifteen hundred (1500) square metres. No septic

tank or cesspool shall be permitted to discharge to any natural

outlet or storm drain.
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Section 2.9. At such time as a public sewer becomes available
to a property served by a private'wasteWaterd

disposal system, as provided in Section 2.4, a dirent‘nhnnection
shall be'made to the public sewer uithin siitV (60) davs in
compliance with this ordinance and any septic tanks, cesspools
and similar private wastewater disposal facilities shall be
cleaned of sludge and filled with sultable material as:approved
by the Utility. -

Section'2.10.The owners shall operate and maintain private waste-
water disposal facllitlies in a sanitary manner

at all times. The cleaning out or pumping of sludge from septic

tanks and cesspools shall be done by the Utility's maintenance

crews or by a private contractor licensed by the Utility.

Section 2.11.No person shall uncover, make any connections with
or opening into, use alter, or disturb any public
sewer or appurtenance thereof without first obtaining a written

permit to do so from the Utility.

Section 2.12. There shall be two classes of building sewer permits;
(1) residential, commercial and institutional, and (2) industrial.
lFor either class the owner or ‘his authorized representative shall
make an application for a building ‘sewer and/or connection on

an official applicationaform'furnished’by the Utility. The

permit application shallybe'accompanied by'plans, specifications
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and other information required by the Utility. A‘permit(
inspection fee will be charged. vThe’fee’shall befﬁaid,to the
Utility at the time the application is subnitted“‘ The fee will
include the cost of processing the application and either the
average cost of a sewer connection, if tne connection 18 to be
made ' by the Utility, or an inspection fee, if theﬁconnection

is to be made by an independent contractor.
Ref.: Fees. Article 3, Section 3.2

Section 2.13.A separate and independent building sewer‘shall

be provided for every building; except‘Where one
building stands at the rear of another on an interior lot and
no private sewer 1s available or can be constructed to the :
rear bullding through an adjoining alley, court, yard, or:
driveway. In this latter case, the building sewer at the front
building may be extended to the rear buidling and the whole

considered as one building sewer,

Section 2 14,014 building sewers may be used in connection with
new buildings . only when’ they are found, on. examin-
ation and test by the Utility, to meet all requirements of this

~ enactment,

Section 2.15.The size, slope, alignment materials of constructior

| of buildinp sewer, and th~ methods to be used in
excavating, placing of pipe, jointing, testing, and backfilling
the trench, shall all conform to the requirements, rules and

regulations of the Utility.
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Sectlon 2.16.Whenever possible, the building sewer shall be
brought to the building at an'eleyatidh below thc
basement flobr. In all buildings in which ahy building drain
is too low to permit;g#dyity flow to the public sewer,;sanitary
sewagéfcarried E& such;tﬁilding drdin shall be pumped or other-
‘wise lifted by a means approved by the Utility and discharged

to the building sewer.

Section 2.17.No person(s) shall make connection of roof downspouts
foundat!on drains, areaway drains, or other sources
of surface runoff or groundwater to a building sewer or building
drain which in turn is connected directly or indirectly to a
public sanitary sewer unless such connection is approved by the

Utility for purposes of disposal of polluted surface drainage.

Section 2.18.The connection of the bullding sewer into the public
sewer shall conform to the requirements cof the
bullding and plumbing code or other applicable rules and-
regulations of the Utility. Any deviation from the prescribed
procedures and materials must be approved by thé Utility before

instgll&tipn.

“"Section 2.19, An applicant for the building sewer permit ‘shall
notify the Utilitv when the buildine sewer i«

ready for inéﬁection and ‘connection to the public ‘sewer.

Sectiqn'2;20.streets, sidewalks, parkways, and other public
property disturbed in the course of the work shall

be restored in a manner satisfactory to the Utility.
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Section 2.21. There shall be no discharge of industrial wastewaters
directly or indirectly to the sewerage system of

the Utility without having first obtained a permit from the

Utility in accordance with this enactment. Such a permit shall

be in two-parts; (1) for the construction of the building sewer

and its connection to the public sewer, as set forth in Seotions

2. 12 through 2.20 above and as required herinafter in Sections

2.22 through 2.30 and (2) for the control- of wastewater discharges.

The permit shall restrict the quality and quantity characteristics

of the discharge as set forth in Sections 2,34 through 2.40 of

this enactment and in addition, may reouire pretreatment of the

industrial wastewater, restriction of peak rates of:discharge,

the discharge of certain wastewater only to specified sewers

or dralns, relocation of a point of discharge,pprohibition of

certain wastewater components not included in Sections 2.34 through

2.40, restriction of discharge to certain hours of the day and

any other conditions as may be required to,carry out the purpose

of this enactment. Al1l costs’of construction, operation and

‘maintenance of any pretreatment works at‘the industrial plant

shall be borne by the owner;_

‘Section 2,22, The permit issued by the Utility for an industrial
wastewater discharge shall contain restrictions

and conditions as provided for in Section 2. 2l.~ For a discharge

occuring at the time of this enactment, a discharger shall be

allowed one hundredetwenty‘(120) days to comply with permit

conditions. rdn,a new discharge, compliance shall begin immediately,
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| The permit conditions shall be for the control of the rate of

discharge and/or the control of discharge quality. .If for any

reaton the discharge quantity and/or Qualityiis to be changed

becaus° of increase in plant production, installation of new

or different processes or change in product,‘application for a

néw or amended permit shall be made through regular procedures
| :

described above. A new or amended permit shall be required for

an increase in average daily flow of fifteen (15) percent or more.

Section 2.23. The Utility may suspend a permit for industrial
wastewater discharge for a period not to exceed
forty-five (45) day when such suspension is necessary to stop
a discharge which presents an imminent hazard to publicvhealth,
safety, or welfare, to the loecal environment or to'the Utility's
facilities. Any discharger notified in writing of a suspension
of his permit shall immediately comply with the order to suspend
discharge. In the event of failure of the discharger to comply
voluntarily with the suspension order, the Utility shall take
such legal steps as are necessary to insure compliance. After
suspension of a permit, the Utility may reinstate the permit
or require an amended permit as appropriate for the purposes of

this enactment..

7Section2 24 T%e Utility may revoke a permit for industrial

"f wastewater discharge onifinding that the conditions

iof the;permit or any provision»ofﬁthis enactment have been viol-
vated. Revocation shall be ordered only after a hearing on the
question has been held by the Utility. At this hearing the

dlscharger may appear personally or through counsel, cross

®Xamine witnesses and present evidence in his own behalf.
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Notice of the hearing shall be glven to the discharger at least
fifteen (15) days prior to the date of the hearing.' Any dis-
charger whose permit has been revoked shall stop immediately
all discharge of industrial wastewatcrs to the public sewer(s)
The Utility may disconnect or permently block from the public
sewer the building sewer of any discharger whose permit has been
revoked 1f such action 1is needed to insure compliance with the

order of revocation.

Section 2.25. A1l domestic or sanitary wastewaters from toilets,

showers, drinking fountains, etc. in an industrial
plant, shall be kept separate from all industrial wastewaters
until the industrial wastewaters have bPassed through the

control manhole described in Section 2.26,

Section 2.26. & control manhole of a design approved by ti.e
Utility shall be constructed by the discharger,

1f required, as a condition of the permit. The control manhole

shall facilitate inspection, sampling, and flow measurement

by personnel of the Utllity. The control manhole shall be

located outside the plant fence or, if within the plant fence,

access at all times to the manhole by Utility personnel shall

be guaranteed by the discnarger. The control_manhole may be
used as a Jjunction manhole for domestic sewerazeLSampling and '

measuring point.
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Section 2.27. Periodic measurements of flow rates and volumes

I ‘shall be made and sampling of the industrial
wastewate rs shall be carried out by conditions of. the permit
The frequency of such measurements and sampling, and the scope
'thereof shall be specified in the permit. All sampling analyses
‘;and flow measurements shall be performed'by a laboratory selected
by the discharger and approved by the Utility. The results of
the measurements and analyses shall be verified by a responsible
administrative official of the industrial dicharger under penalty
of perjury and submitted to the Utility as specified in the
permit. All wastewater analyses whall be in accordance with the
procedures contained in "Standard Methods for the Examination

of Water and Wastewater", American Public Health Assoclation.

Section 2.28. All dischargers required by the conditions of the
permit to make periodic measurements of flow |
shall furnish and install at the control manhole or otheri
appropriate location a calibrated flume, weir or flow meter of
similar device approved by the Utility suitable to measure the
industrial wastewater flow rate and total Volume. A flow indic-
ating, totaling, and recording register may be required by the
Utility. 1In lieu of flow measurements the Utility may accept
records of water usage and adjust the flow volumes’ by suitable
‘factors to determine peak and average flow”rateSffothhe
fSpecificidischarte. The discharger shall _submit. to the Utilitv
fthe results’ of all measurements and analyses as soon as they
?are available but not less rrequently than once monthly or in .

”accordance with the terms of the permit.
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Section 2.29.k Measurements to verify the uastewater flows and

| quantities of waste: constituents reported by the
industrial dischargers Will be. conduofpd on g random basis by |
personnel of the Utility. Should measurements or other
investigations reveal that the industrial discharger is
discharging a flow rate, or quantity of flow, or quantities of
constituents significantly in excess of that stated on the permit,
or in excess of the quantities reported to the Utility by the
discharger, the discharger shall be required to apply for an
amended industrial wastewater permit. If such verifying
measurements and analyses indicate violation of the prohibitions
on discharges as set forth in Sections 2.34 through 2.40, the
discharger shall be required to stop the discharge of wastewaters
within twenty-four (24) hours of notice, shall correct the
condition causing the violation in a manner approved by the
Utility, and make a new application for an industrial wastewater
discharge permit. The discharger shall also pay any penalties
imposed under provisions of this enactment prior to application

for a new permit.

Section 2.30. Designs of pretreatment works shall be approved
gby the Utility prior to beginning construction. The Utility
“shall be .allowed access .to the site'at anv time‘'durine econstruction

.of’-the pretreatment works for the purposes of inspection:
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Section 2.31. Sample Private Waste Disposal Abplicatign’for Permit.
PRIVATE WASTE DISPOSAL APPLICATION

tothe Utility ) .i‘."".‘x.‘\;‘. "o s s st s s 0 et 00t . :

The U.nderSiEI‘IEd,bejrng the tes e -o secscssss e teeesessss UL LG
SR ' S (owner, owner's agent) ‘
propertylocated at ooaoooooo-oooooooo-ooonoco-oo.ouoooooool.o--‘o

. (number) (street)

does hereby request a permit to install sanitary sewage disposal
faCilitieS tO serve the ooonoooooooooooonooouo-ooooooouooo-‘o‘o‘ob‘o’:-
. (residence, commercial building,ete.)
at the location. ‘
1. The proposed facllitles INClUAE: «vuveeerrececeooosesssosssnnss
to be constructed in complete accordance with the plans and
specifications attached hereunto as Exhibit "aA",

2. The area of the property iS .....¢....... Square metres.

3. The name and address of the person or firm who wlll perform
Bhe WOPK 18 ..uiiiiiniiiieeeeeoeeeeeeesoooennossenseeonoenosasas
i, The maximum number of persons to be served by the proposed
L e N =T . - T
5. The locations and nature of all sources of private or public
water supply within thirty .(30) metres of any boundary of said
property are shown on the plat (map attached hereunto as Exhibit "B"

In consideration of the granting of this permit, the undersigned
agrees:

l. To furnish any additional information relating to the proposed
work that shall be requested. by the Utility.

2. To accept and abide by all provisions of Ordinance NO........
of the Utility of.....cc0veveeeess., and of all other pertinent
ordinances or regulations that may be adopted in the future.

3. To operate and maintain the wastewater disposal facilities
covered by this application in a sanitary manner at all times,

in compliance with all requirements of » and at

no expense to the Utility.

b, To notify the Utility at least twenty-four (24) hours prior
to commencement of the work proposed, and again at least twenty-
four (24) hours prior to the covering of any underground portions
of the installation. '

Date: ® 0 000 0 0000 0000 000 s e Signed‘.......'............Il........
: B . (applicant)

o - — . (address of applicant)

LE .ao-oo’o’oo..o'.‘fe‘e,'paid' .0‘."!.’.".”‘......;..O..I»......l’v...'..o.l..l

Applicatlon approved and = (certification of Utility treasurer)

permit issued: - AT S R

Date: ..iiverirsnninnnnnes SIgNEA Vitiiiiiiriet ettt cecnonns
. | (for the Utility)
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Section 2.32 Sample Application for Residential and Commercial
Sewer Connection permit. -

- RESIDENTIAL OR COMMERCIAL BUILDING
. SEWER CONNECTION APPLICATION

To the Ut1lity vuiveeereerenonenoonesnness
- The undersigned, being the cesesisstassensssassessas0f the
- ' (owner, owner's agent)
Property located at .uv.ueiiiiererirencncneccocencnne e, does
C (number) (street) N
hereby request a permit to install and connect a building sewer
to serve the I I T R R
(residence, commercial building, etec.)
at said location.

1. The following indicated fixtures will be connected to the'
proposed building sewer: .

ey

Number Fixture Number Fixture
teeesectstcesesses.Kitchen Sinks ......00vven.... .Water closets
teseesesssaseseesssLavatory Sinks ..viveieenee.....Bathtubs
*ssesssscssasssssssJLaundry tubs tsesesecsssseessShowers
seressessssssssesse.Urinals sesesesssseasseas .Bldets

Specify other fixtures S e et ettt e e e aes e s et e 00 e se e a0 s
2. The maximum number of persons who will use the above fixtures
is R T R T T T T T
3. The name and address of the person or firm who will perform
the proposed work is L T T T
4, Plans and specifications for the proposed bullding sewer are
attached hereunto as Exhibit "A", ‘

In consideration of the granting of this permit, the undersigned
agrees:

1. To accept and abide by all provisions of Enactment No........
of the Ut11dby.eeveviiensernneeeannsss and of all other pertinent
‘ordinances or regulations that may be adopted in the future.

2., To maintain the building sewer at no expense to the Utility.
3. To notify the Utility when the building sewer is ready for
Inspection and connection to the public sewer, but before any
portion of the owrk 1s covered.

Date: ti.iiiiereeinreonnnnsanesns Signed ...cicieiieiiereiennnonns
: ' ‘ ' (applicant)

4 o (address of applicant)
) S UPTS o114 +1- £ ¥ W e
Application approyed and:'permit . (certification by Utility treasurer)
issueqd: o A
Date:. . vt iiiiiiiiliieney SIBNEA tirtnre e,
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Section 2.33, Sample Application for Industrial Sewer
Connectlon Permit. :

INDUSTRIAL SEWER CONNECTION APPLICATION ~ =7
To the Ut1ldty vuvviiinnereennerornnnnseonnenensss = ; «
The undersigned being the I R I TR 8 1 1
. B (owner, lessee, tenant, ete.) -
property located at R R T P TR A (ropae
does hereby request a permit to ceeseecssesessessssan industrial
, (install, use) S
Sewer connection serving the teseetssesscssessesssessy Which company
(name of company). :
is engaged in T T
at saild location.
l. A plan of the property showing accurately all sewers and
drains now existing 1is attached hereunto as Exhibit av,
2. Plans and specifications covering any work proposed to be
performed under this permi“ 1s attached hereunto as Exhibit "B,
3. A complete schedule of all process waters and industrial
wastes produced or expected to be produced at sald property,
Including a description of the character of each waste, the dailly
volume and maxlimum rates of dlscharge, and representative analyses,
1s attached hereunto as Exhibit "C".
4. The name and address of the person or firm who will perform
the work covered by this Permit 18 ...iiiiviuieeeeerneeancnnneness

In consideration of the granting of this permit the undersigned
agrees: v

l. To furnish any additional information relating to the instal-
lation or use of the industrial sewer for which this permit is
sought as may be requested by the Utility.

2. To accept and abide by all provisions of Enactment No......

of the Utility tecssercssseaseassenesssy and of all other pertinent
ordinances or regulations that may be adopted 1n the future.

3. To operate and maintain any waste pretreatment faclilities,

as may be required as a condition of the acceptance into the
public sewer of the industrial wastes involved, 1in an efficient
manner at all times, and at no expense to the Utility.

k, To cooperate at all times with the Ut1lity and 1ts represent-
atives in their inspecting, sampling, and study of the industrial
wastes, and any facllities provided for pretreatment.

5. To notify the Utility immediately in the event of any
accident, negligence, or other occurrence that occaslons discharge
to the public sewers of any wastes or process waters not covered
by this permit. "

Date i00.....0..0...00.0000.0’ Signed.oo-.oqc0.0.0.'.0.00...la

. (applicant)
LE,..........’......ﬁ..fee paid ooo‘co-_-noo.o-ouooooooonoooo-c--
Application approved and permit.. . = (address of applicant)
granted: ¢ E T

~(certification of Utility treasurer)

Daée:..............".....l....'l Signed ......'...l.......l.....
' (for the Utility)
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Section 234, Prohibition on Discharges. No discharger shall

discharge wastes to a public sewer which ecanaa

threaten to cause, or are capable of causing elther ‘alone or

by interaction with other substances:.

(a)
(b)

(c)

(a)

(e)

(£)

(g )

a fire or explosion;

'obstruction of flow or Injury to the treatment works,

objectionable substances include but are not 1imited
to asphalt, dead animals, offal, ashes, sand, mud,
straw, mazout residue, industrial process shayings,
metal, glass, rags, feathers, tar, wood, whole blood,
paunch manure, bones, hair, fleshings, and paper
products either whole or ground.

danger to life or safety of personnel;

a strong offensive odor or prevention of the
effective maintenance or operation of the treatment
works.

air pollution by the release of toxic'or"malodorous
gases or malodorous gas-producing‘substances;
interference with wastewater treatment processes;
the Utility's effluent or any other product of a
treatment pProcess, residues, sludges, or scums, to

be unsuitable for reclamation and reuse or.to- interfere

f,u\with the reclamation nrocess,,[

@)

a detrimental environmental impact’ op. a nuisance in
the.waters 1nto,whichuthe;Utility discharges waste-
waters, or a condition unacceptable to any public

agency having regulatory Jurisdiction over the Utility,
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(1) discoloration or any other condition in the quality
of the Utility's treatment works effluent such that
recelving water quality requirements established by
law cannot be met'

‘,(ij~conditions at or near the Utility s treatment works
which violate any statute or any rule, regulation,
‘or enactment of any public agency or regulatory body,
(k) the Utility's treatment works to be overloaded or

cause excessive Utility collection op treatment costs.

Section 2,35. Prohibition on Storm Drainage and Ground Water.

Stormwater, groundwater, ralnwater, street
drainage, subsurface dralnage or yard drainage shall not be
discharged through direct or indirect connections to a public
sewer unless a permit is issued by the Utility. The Utility may
approve the discharge of such water only when no reasonable
alternative method of disposal is available. If a permit is
granted for the discharge of such water into a community sewer,
the user shall pay the applicable charges ang fees and meet

such other conditions as required by the Utility.

Section 2.36. Prohibition on Unpolluted Water. Unpolluted water,

inCluding. but not limited to cooling water, process water or
blow-down from cooling towers or evaporative coolers shall not
be discharged through direct or indirect connection to a publiec
sewer unless a permit 1s issued by the Utility. The Utility may
approve the discharge of such water only when no reasonable
alternative method of disposal is available. If a permit 1s

granted for the discharge of such water into a community sewer,
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the user shall pay the applicable charges and fees and shall

i : . L
meet such other conditions as required by the 'Utility.

Section 2.37. Limitations on Radioactive Wastes. No person

shall discharge or cause to be discharged ‘any

radioactive waste 'into a public sewer except:

(azk when the person is authorized to use radioactive
materials by the governmental agency empowered to
regulate the use of radioactive materials, and

(b) when the waste is discharged in strict conformity
with current regulations and recommendations for
safe disposal, and

(c) when the person is in compliance with all rules and

regulations of all other applicable regulatory agencles.

Section 2.38. Limitations on Point of Discharge. No person

shall discharge any substances directly_into a
manhole or other opening in a public sewer other than through
an approved building sewer, unless he has been issued a permit
by the Utility. If a permit is issued for such direct diScharge
the user shall pay the applicable charges and fees and shall
meet such other conditions as required by the Utility.;ip
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Section 2,39. Holding Tank Waste. No person shall discharge any

holding tank waste into a public Bewer unless he
has been issued a permit by the Utility. Unless otherwise allowed
by the Utility under the terms and conditions of the permit
8. separate permit must be secured for each separate discharge.
fThis permit will state the specific location of discharge, ‘the
time of day the discharge is to occur, the volume of the dischargej
and the wastewater constituents and characteristsics. If a
permit is granted for discharge of such waste into a public sewer,:
the user shall pay the applicable charges and fees and shall meet
such other conditions as required by the Utility.

Section 2,40, Limitations on Wastewater Strength.

.01 No person shall discharge wastewater

containing an excess of:

0.1 mg/L arsenic

0.2 mg/L cadmium

2.0 mg/L copper

1.0 mg/L cyanide

1.0 mg/L lead

0.01 mg/L mercury

1.0 mg/L nickel

{0.2 )mg/L silver

d.Sylmg/L total chromium?f

3:ddkmé/L~zincif

Adding water for the purpos“‘of diluting wastes which would

otherwise exceed maximum concentration limitations shall be

unlawful.
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.02 No person shall discharge any wastewater'
(a) Having a temperature higher than 65 C.
(b) Containing more than 300 mg/L of Oil or Grease
A’ n ‘of animal or vegetable origin.
(C)',Containing more than 100 mg/L of 01l or Grease
of mineral or petroleum origin.

()" Having a pH lower than 6.0.

.03 Pretreatment Effluent

When pretreatment of industrial wastewater is required
as a condition of the permit, see Section 2, 21 of this
enactment, the permit shall specify the pretreatment

plant effluent quality required.

Section 2.41, No person(s) shall maliciously, willfully, or
negligently break, damage, destroy, uncover.

deface or tamper with any structure, appurtenance or iteﬁ of

equipment which 1s a part of the sewerage system.=gAny person(s)

violating this provision shall be subject to immediate arrest’

under charge of (equivalent of disorderly conduct).



EXHIBIT 8.1
Page 22 of 23

TYPICAL SEWERAGE UTILITY
RULES AND REGULATIONS

ARTICLE 3. SEWER CHARGES, FEES, AND PENALTIES

Section 3.1. Sewer Service Charges - APPROPRIATE' SCHEDULES

Section 3.2  Fees -

Permit Fees -
Sewer bullt by Utility forces
Processing Average Cost

Sewer Size Application of Connection Total Fee
mm LE LE LE

150

200

250

300

4oo

500

Over 500 to be determined by the Utility based on

each application

Sewer bullt by other than Utility forces.

Processing Average Cost o
Sewer Size Application of Connection Total Fee
mm LE LE “LE -
150
200

500
Over 500 to be détérmined by Uﬁiiity based on

each application.
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TYPICAL SEWERAGE UTILITY
RULES AND REGULATIONS

Section 3.3. Penalties. ‘

Penalties for violation of this enactment shall
be imposed upon violators as hereinafter provided. Upon detection
of a violation the Utility shall notify the owner within twenty-
four (24) hours, in writing, of the violation.;.The notification
of the violation shall: contain a revocation of'any’valid permit.
To reinstate a permit revoked for violation, the owner shall make
a new application for permit. A‘ condition for reissue of a
permit by the Utility shall be full payment of all penalties
imposed as result of the violation. If the violation/is a connection
to and use of the public sewers without a 6511d7pérm1t7 a
condition for issue of a permit shall be full payment.of all
penalties imposed as result of the violation. Penalties shal]

be imposed each calendar day of the violation, each new day,ir

which there 1s violation being considered as a neWLviolation;

Penalties for violation shall be as fOllows:‘
(a) No valid residential and commercial permi1

for private wastewater disposal - : j. LE (l 0)'per day

{
4

for connection to andk;se of public sewers LE (1 0)*per day

(b) No valid 1ndustrial permit
' for private wastewater disposal LE (500 0)* ) per
"7Uf;kfor connection ‘o and use of public sewers LEj(SOO 0)*% ) day

"priolation of Sections 2 34 through 2 UO f

'"ff,;by residential and commercial holder{of ?

o valid permit fﬁhﬁr(éb}O)* per day .

. (d)» Violation of Sections 2.34 through uat"ET

by industrial holder of permit 7 LE (5000.0)* g:;

(e) Penalties for having no valid permit and
violation of Article shall be' additivels.. . -

mEoR1visupeestad. ilevel



9.0 FUTURE TARIFF ADJUSTMENTS

As the sewerage systems continue to grow, revenue
requirements will probably 1ncfease at a faSter'rate'than
will revenue. Periodicélly rate adjustments will be
1pédﬁ1red, ~New ratesfcan-be established'through:

- = New cost of service and rate design studiés.

- Adjusting existing rates upward or dowhward.

9.1 COST OF SERVICE ADJUSTMENTS

Rates recommended herein were designed to recover
total projected revenue requirements in the 1984 Test Year.

They are based on projected:

Growth 1n the sewerage system.

- Sewage loadings.

Operation and maintenance expense.

Capital improvement programs and financing
plans.

These factors are subject to change as time passes.
Growth may exceed or be less than presently anticipated.
Cost. of operations may lncrease more or less rapidly than

QproJected Capital improvement programs may be modified
ﬂor financing may be transferred from loans tc grants.

:All of these factors might lead to the need for rate

fad&ustment

A'hew cost of service and rate design study is in
d#ﬁer 1f the changes discussed above are of a material
nature., If thisi;s required, nct less than six months

should be allowed for the study of any one sewerage utility.
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This will permit proper determination of new tariffs as
well as time to complete éhe leglslative requirements for

adoption of the tariffs.

9.2 ADJUSTING EXISTING TARIFFS

 The tariffsvrecommended;ih th1s'gtudy'Shpuld,prpve
adequate through,1984 prdviding prdjéétedvcohditiQhé;ére

‘gpproximately.échieved. In the even,;changesjarekreQuired,

éither because'ér an increase or deéféaSe in the revenue
réqui?éments, the following procedures for gdjustinga
tériffs are recommended:

- Estimate the adjusted revenue requirements,

- Estimate revenues to be produced at existing
rates in the first usage block.

- By subtraction, determine revenues which must
be produced from all remaining elements of
the tariff structure to recover the adjusted
revenue requirements.

- Determine ratio that remaining revenue
requirements bear to estimated revenues from
remaining rate blocks.

- Provide for errors and omissions.

- Increase or decrease remaining rates
proportionately.

9;3fVCOST ADJUSTMENT FACTORS ‘
lihé methods outlined in Section 11.2 should be
“gdéduétg7ror general changes in the level of revenue
lfeQuiﬁémenté, However, three elements of cost may incur .
§uqd§niand‘sﬁbstanﬁial change. These are:
=~ Cost of electric power.
- Cost of petroleum products.

- Cost of chlorine.
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Eleetric power and gasoline, diesel fuel and oll are
_subsidized‘by the state. Electric power in particular may
face rapid increases in price as a2 result of studies now
underway in the Ministry of Electricity. ‘The cost of
chlorine has increased substantially in the past two years,
It requires considerable elecfric power fof menufacture;'
Hence a cost increase in electricity may result in cost

increases in chlorine.

, When‘sudden major increases in price occur, rates
shoﬁld be adjusted rapidly. ‘It is recommended that the
utilifies be authorized to automatically increase the
volume related portion of the rate whenever the combined
total annualized increase in electricity or chemicals
exceed five percent of the utility's budget for the year.
The increase must be related to total budget, not just’
the electricity or chemical portion. The following
formula may be used to develop the amount that should be

added to the charges in each rate step:

Test to determine if 1ncrease is a;lowable:

(CN - CO) + (EN - EO)
B

= X percent

Computation of unit cost increase:

(CN_- 03% + 6?" = EO) . increase in volume charge

CN - Cost of Chemicals at new price, annualized
CO - Cost of Chemicals at old price, annualized
EN - Cost of Electricity at new rates, annualized
EO - Cost of Electricity at old rates, annualized
B -~ Total utility budg:it
X - Percentage in excess of required percentage for making
rate adjustment (to be established by rate approval Authority,
VT - Estimated annual total of billable volume of water sales

VI - Estimated anrnual total of billable volume of water sales '
in the first block (May be omitted if the rate for small
users is to be increased. ‘
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If cost adjustment increases are to be prémptly
implemented, legislative enactments of new tariffs must
include authority for the Board of Directors of each

'sewerage utility to place the adjustments in operation.



'10.0 FINANCIAL ANALYSIS

The tariffs recommended in the preceding sectlons of
thils report are designed to meet projected or proforma
revenue requirements in the 1984 Test Year. The adequacy
of these. rates,measured against revenue requirements can
‘also be: measured by preparing proforma financial statements.
These.statements.can take the form of:

-~ Statement of income. ' M
- Statement of source and applroationgof"fuhds.'"

- Balance sheeéts.

10.1 STATEMENT OF INCOME

Proforma statements of income are prepared using.
historical and projected future data. Tables 10.1 and
10.2, Appendix I to V, present proforma statements of
income for the period 1980 to 1988, and in 1990 and 2000.
Table 10.1 includes proforma revenues based on Cash Basis
revenue requirements. Table 10.2 includes revenues from

tariffs computed on Utility Basis revenue requirements.

The proforma statements of income show the impact on
j_revenues of the proposed rates in the years 1980 to 1984,
In these statements, it 1s assumed that after 1984 tariffa
iwiii be adjusted annually. This will permit the recovery

of ‘revenue requirements in every year.

Net operating income in each year is compared with
net utility plant in service developed in Table 5.4. The

comparison, expressed as a percentage, is the proforma
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return that would be earned in each year. It ‘will be.seen
that where Cash Basls revenues are used a return of. six
percent is not achieved until after 1990 by any of the

sewerage utilities.

It will be noted in Table 10.1 where revenues are
_based on Cash BasiS‘revenne1requirements;Vdefiditfoécurs

in most years. This 1s principally a matter of bookkeeping.
“If depreciation expense is added to the net loss. the.
‘resulting balance will be equal to debt principal payments

and routine annual additions.

The impact of rates based on Utiiity Basls revenue
requirements that result in a net income is demonstrated

in Table 10.2.

This comparison indicates that with tariffs computed
on a utility basls excess funds are received. This
demonstrates that even though the statements of income
in Table 10.1 show net losses, sufficient revenues are

recelved to meet the needs of the utilities.

10.2 STATEMENT OF SOURCE AND
APPLICATION OF FUNDS

Statements of source and application of funds expand
'upon the statements of income by showing the amount of
‘money developed from operation. These statements show
where.the fnnds for operations were obtained and what

they were used for.
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Statements of source and application of funds are
shown 1in Tables 10.3 and 10.4, Appendix I to V. A
comparison of these tables clearly demonstrates that
revenues based on Utility Basis revenue requirement exceed
the cash needs of the utilities. These statements clearly
demonstrate that rates based upon a six percent return
’ will p]ace an unnecessary burden on the rate payer.'jf'

‘‘‘‘‘

10. 3 PROFORMA BALANCE SHEETS

Proforma balance sheet for the years 1980 to 1988
and 1990 and 2000 are shown in Table 10,3, Appendix I to
V. Utility plant in service and accumulated provision |
for depreciation is computed on estimated original plants
values at December 31, 1978 and projected additions at

cost subsequent thereto.

. Current asset values are estimates. Cash is assumed
to'equal 4s days operation and maintenance expense or
12.5 percent of annual expense. Accounts receivable are
'assumed to equal three months equivalent revenues from
Cash Basis user charges. Material and supplies are
’estimated at 50 percent of annual requirements for

.materials and chemicals.

Current liabilities are estimated at an equivalent
of two months operation and maintenance expense. Long
term debt balances are estimated using proforma debt
amortization schedules following the criteria set f'orth

in Section 2 of this report.
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The equity capital account thus becomes a balancing
factor, Since the 1et increase in utility plant is at a
lesser rate than the 1ncrease,in long term debt, the
equity capital account shows fluctuating balances. This
would normally not occur if debt principal payments were

not deferred,



11.0 LEGISLATIVE CONSlDERATIONS

Laws and decrees exist that relate_to the
organizations under which sewerage service is;provided_to
the residents of Cairo/Helwan, Alexandria, Ismailia;'fort'
Sald and Suez. Generally, these laws are concerned with
the responsibilities for operations. No information was
developed that related to tariffs for sewerage service.
This section contains a review of and or recommendations
for legislative and administrative requirements covering.

- Enactment of tariffs for sewerage service.’
- Conditions for providing sewerage service.

- Basls for subsidies.

11.1 HISTORICAL BACKGROUND

There currently is no basis for enactment of sewerage
tariffs, Sewerage utilities are operated by the Govern-
orates and by the General Organization for Sewers and

Sanltary Drainage.

11.1.1 'Law No. U3 of 1979

Lav'No. U3 of 1979 includes a provision that local
‘government units will construct and operate the utilities
‘within the boundaries. The Prime Minister is authorized

to declare any utility as a national utility.

From the above 1t can be deduced that GOSSD in
' Greater Cairo/Helwan is on a national basis while cper-
ations in the other areas i1s subject to supervision by

the governorates.
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11.1.2 General Organization for
Sewers and Sanitary Drainage

GOSSD was organized under the authority of
Presidential Decree No. 1637 of 1968. Under the decree,
GOSSD operates the sewerage systems in Greater Cairo/
Helwan including Shoubra E1 Kheima and in. Alexandria.‘

In addition, 1t~ is responsible for the design, conditions,
standards ‘and technical specification or sewerage proJectse
»in the remaining governorates. This includes supervision

and execution of all new general sewerage enterprises.

VLGOSSD evolved from several actions over a period of
years. No data was obtained as to the legal basis‘for‘
operating sewerage utilities prior to 1960. It is'assumed
that this was a function of local government. By
Presidential Decree No. 541 of 1965 the Executive Bocy

for Sewerage Projects of Cairo and Guiza was formed.

At the same time the Executive Body for the Sewerage
Projects of Alexandria was formed. These organizations
were responsible to the Genepral Sewerage Department, a

general department of the Ministry of Housing and Utilities.

In November, 1965 Presidential Decree No 4y18
organized the Egyptian General Organization for Utilities.
_ The Executive Body for Sewerage Projects in Cairo and
' Guiza and the Executlive Body for Scwerage Projects in

~Alexandria were assigned to the new organization.

- In 1971, supervision of GOSSD was transferred tn the

Ministry of Housing by Presidential Decree No. 242.
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On August 21, 1979 Presidential Decree No. 363 of
1979 was/issped. This decree established the Alexandria
General Authority for Sanitary Drailnage (AGASD). AGASD
1s responsible for the ‘operatiomand construction of
sewerage facilities in the Alexandria area. Supervision
of the organization will rest with the Governor of

Alexandria,

As of the date of the p"eparation of this report
~actual transfer of the operation in Alexandria from GOSSD

to AGASD had ‘not taken place.

11.1.3 Governorates

Presently, authority and respoﬁsibility\for sewerage
utilities in Ismailia, Port Said and Suez is vested in the
Governorates of those cities. The Governorates are the
operating agency while GOSSD i1s the construction authority
as described in Section 11.1.2 above. The Governorates |
presently operate under authority of the Local Government

Law, No. 52 of 1975 and No. 43 of 1979.

11.2 ENACTMENT OF TARIFFS

. The exact organization under which seuerage service
will be provided has not yet been announced. A form of
organization has been suggested by the Minister of Housing.
in&ications are that the sewerage organization in Cairo
hay{ be established as a separate organization. Potenitially
comblned water and sewerage operatlons will eventually be
established in Ismailia, 1n Port Said and in Suez.

Presumably each of these organizations will have a
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Chairman and # Board or Directors. AotivitieS'of the
organization would fall under the regulatory authority of

the \Vvernorates

Pending the formal organization of agencies to -
operate the sewerage utilities, it is recommended that
GOSSD be . authorized to propose tariffs in Greater Cairo/
Helwan.« GOSSD proposals should be subject to review and
approval of the ‘Councial of Governorates. The Council of
'the Governorates in Alexandria, Ismailia, Ports Said and
Suez should be gilven authority to adopt sewerage tariffs

in those cities.

11.3 CONTRACTUAL REQUIREMENTS

Although complete details are not available it is
understood that most loan and grant agreements stipulate
that the recipient sewerage utilities will establish and
collect adequate rates. These rates are to be sufficient
to protect the loan and the integrity of the property to

be constructed.

This action 1is entered into by agreement of the
Mihistry of Economics, on behalf of the Arab Republic of
,Egypt*'and(the foreign lender. Law appears to be silent
fon the means the operating sewerage utilities must employ
?to implement tariff adjustments based on such treaty
:requirements. It 1s assumed that the Boards of Directors
~of GOSSD and Councils of the Governorates will acknowledge

the nation's obligations and adjust tariffs accordingly.
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11.4 CONDITIONS FOR
SEWERAGE SERVICE

GOSSD and the Governorates have general rules
defining conditions under nhich sewerage service‘wiil»be
provided. On the basls of observations during field ;‘
investigatlions there appears ﬁo be 1little controiiof ‘

connections to the sewers.

‘It is recommended that specific rules be adopted by
GOSSD and the Governorates covering conditions under which
connections to sewers will be permitted. These rules
should be confirmed by the Councils of the GOvernorateS.

If rgles are to he effective, intergovernmental cooperation
is essential The contents of rules covering the provision

of sewerage service are discussed in Section 8.9.

It 1s recommended that administrative procedures at
the Governorates be adopted that require acceptance of an
application for sewerage and water service from any person
or contractor before a buillding permit is issued including
permits for government construction:

- If sewers or water mains are not adequdte
to handle existing loads imposed by new
construction, the construction should be

deferred until adequate sewers and water
supply 1s installed.

'11.5 SUBSIDIES

| A legal basls presently exists for subsidies for.
sewerage operations and construction. Subsidies are
recelyved for operations and capltal improvements. Detalils
of exlsting subsldles are shown in Section 4.0 of this

report.
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It 1s recommended fhat the basis for shbsidies be
continued in the interim period leading to. 1984 when 1t
is assumed the Sewerage utllities will be belf supporting

financially.

11.6 RECOMMENDATIONS

A specific law or Presidential‘Decree is required to:

~ Authorize each séwerage utility to,addptfand
implement sewerage user charges.

- Identify the organization with operatinnal
supervision of each utility..

- Establish a review process.



12.0 SEWERAGE METERING

It 1s a generally accepted principle in utility rate
practices that charges based upon usage recover costs more
equitably than do-other forms of tariffs.‘ In a sewerage
’utility the terms,"contribution" or "loading" 1s substituted
for usage. Technically it would be desirable to base sewer
user charges on the waste contribution of each connection

tokthe sewerage system.

Unfortunately, no really satisfactory meterfhas been
developed for measuring waste at the point of customer
connections. Sewerage meters do exist but they normally

are used where large volumes of wastes pass a given point.

Meters based upon the Venturi principal are normally
considered the more reliable for'measuring_sewage flows
than are positive displacement or current meters; -Both
of the latter types are subject to clogging and other

forms of malfunctioning.

If tariffs~are to'beubased ubOnTcontributions”or
loading some other means of" measuring the ‘volume of waste :
must be used. The normallyv acceoted methods are.

*QBase sewer user. oharges on billed water usage.
¥5Base user charges for industrial or commercial
- customers on billed water usage, and/or water

- -produced on site, less allowances for process

"water that 1is not delivered to the sanitary

' sewers. :

e‘Base strength charges on periodic waste
- analysis of customers with hirh or low strengths.
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12.1 BILLED WATER USE

Most sewer user charges based upon volume use. billed
water use as the measure of the waste contributed. The
idea behind this concept 1s that most domestic water use

eventually finds its way to the sewers.

This premise is not exactly accurate. Water used . for
irrigation and some forms of cleaning are disposed of by
,{-evaporation or perculation. 1In Egypt another practise
is-to use water to reduce dust on streets, roads and
sldewalks. Nevertheless, billled water use is a sound
method for proportional distribution of cost of service

to general customers.

12.2 INDUSTRIAL AND COMMERCIAL USERS

Measuring waste contributions of industrial and
commercial users cannot always be achieved by the use of
billed water use. Normally difficulties arevexperienced
because of: |

- Process water used in the product

- Process or other water not deposited to
sanitary sewers.

- Independent unmetered water suoplv

An example of process water used in:the vrodict woild
bewa¢80ftndrink'bottlinz*nlant;'»Prdcesszwatérffor‘cooling
18»oftenadisohériéd¢toxaﬁditch'or“cahaldéven*thnuqh the

source. of ‘water was the metered potable water supply.

In fleld tests one small paper processing plant was

identified which used an on site well for its process water,
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Several major industries have theilr own water supply from
wells, canals or the River Nile. Waste from these sources
: sometimee are deposited in the sanitary.sewers. Conversly
~many such industries are not connected'tdtsewers and wastes
developed from the potable water supply are discharzed

directly to the Nile, or to canals, ditches and drains.

12.3 EXTRA STRENGTH CUSTOMERS

" Industnial and commercial customers often depesit
wastes with strengths of BOD and snspended solids |
considerably higher or lower than that of normal domestie
sewage. This extra strength requires additional invest-
ment in plant facllities and increased operating costs.
Thus customers that contribute such waste ehould expect

to pay for the extra costs they create.

Measuring or metering extra strength can be done in
several ways. One method 1s to place automatic sensing
devises at the point of discharge from the plant or A.a '
building. Another is to place an automatic sampler'tof:’
obtain samples over a selectea'perlodfgf;time. ‘Tneﬂsamples
are then analyzed for BOD and ed%bénded:Sblidsﬁ or for

other contaminates.

The more common method 1s:for plant or sewerage
‘dtility,personnel to take'grab samples of the waste for
analysis. Since maintenance of automatic equipment is

difticult the grab sample method 1s acceptable.



12-%

12.4 IMPLEMENTATION OF A SEWAGE
METERING . PROGRAM

At the present time neither GOSSD nor the Governorates
of Ismailia, Port Said and Sue:z have an accurate record of
‘buildings connected to the san;tary‘seWers. Since 1972
when GOSSD adopted its present connection policy, the
wfeported nunber of riew sewer connections in Cairo has
Tdeéreased'from more than 7,000 per year prior to 1974 to
6,516, u,sug, 4,721 and 4,452 1in the years 1974 to 1977

respectively.

During this same period new connections to the Cairo'
water system were reported as 7,250, 8,301, 9,174, and |
13,065 respectively. Recognizing that water service is
avallable in areas where sewers are not yet available, it
is still obvious that a large number of unrecorded

connections to the sewerage system exist.

If sewer user charges based on measured water use
are to be adopted 1t will be necessary to establish and
enforce rules and regulations under which sewerage service
will be provided. Requirements for such rules are

discussed in Section 8.

If a program to measurevsenerage_useuisﬁtofbegimpleé
mented, 1t 1is recommended that'>

- Sewer user charges be based upon water utility
meter reading.

= Industrial users with independent water supply
sources be required to meter this source.

- Each utility adopt and impiement a strength
~monitoring system.
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- Each utility adopt rules and regulations
relative to the provision of sewerage service.

.~ Procedures and regulations be established to
penalize all illegal connections to sanitary
sewers.

= A suryey be undertaken to locate and identify
all existing connections to the sewerage systems.





