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1 OUTLINE OF THE MASTER PLAN STUDY

1.1 Introduction

This study is conducted through the technical cooperation program of the Government of
Japan and based on the Scope of Work agreed upon between the State Secretariat of Planning
and Social Development, State of Pemnambuco (SEPLANDES) and Brazilian Cooperation
Agency (ABC), and the Japan International Cooperation Agency (JICA) on March 3, 1999.

The Study Area is the Recife Metropolitan Region (RMR) of the State of Pernambuco, which
consists of 14 municipalities, covering 2,766 km® with a populatlon of 2.96 million (in 1997).
The Study area is shown in Fig. 1. -

The objectives of the Study are: _

1)  to formulate a Master Plan for Stormwater Drainage and Sewerage Management in
Recife Metropolltan Area (RMR) for the target year of 2020 m order to ;mprove the
urban environment, '

2)  to conduct a Feasibility Study (F/S) on the urgent and pnonty pro;ect(s) selected in the
Master Plan and,

3) to carmry out technology transfer to the counterpart personnel in the course of the Study.

The Study was commenced in mid-October 1999 and carried out in the field until the end of

January 2000 and in Japan from February to March 2000. The following reports have been
issued.

® Inception Report (October 1999)
® Progress Report-1 (January 2000)
® Interim Report (March 2000)

1.2 Drainage and Sewerage Problems in the Study Area

(1) The RMR comprises 14 Municipalities and 27 Districts (Fig. 2). However, the five
municipalities, i.e., Recife, Olinda, Jaboatio dos Guararapes, Paulista and Camagibe,
account for 83 % (2.57 million) of the RMR population and form a core of the RMR



(2) One of the characteristics of the RMR is a wide distribution of the poverty areas, in
which more than 40 % of the urban population are supposed to be living. These
poverty areas are commonly short of basic urban infrastructures such as drainage and
sewerage systems, etc. and are under poor sanitary conditions. The State Government
has been making efforts to cope with the situation in order to improve the living
conditions of the poverty areas. Several on going programs are listed below:
®  ZEIS (Special Zones of Social Interest)
® PRO-METROPOLE (Integrated Action Project in the RMR Low Income Areas)
®  Habitar Brazil/IDB program, '
®  Pro-Infra/Federal Government,
® Pro-Moradia (Housing)/Federal Fund,
® Moviment Viva o Morro” Program (Program for the Urban Structuring of the

Recife Metropolitan Region Hills),
(3) The existing sewerage system in the RMR consists of four comparatively large-scale
" systems and numerous small-scale mdependent systems The location of the existing
sewerage systems in the RMR is shown in Figs. 3 and 4. The sewerage service areas
are still very limited in the RMR; the sewer system covers only 36 % of the urban
households and the: sewage treatment system covers only less than 20 % of the urban
households.
Existing Sewerage System in RMR
Length of | Number of'Puinps Treatment Served
System Pipe (km) Total | Broken Capacity Population
(m*/day)
Major Systems
Janga - 441 50 23 34,919 265,717
Peixinhos 185 43 20 34,148 330,283
Cabanga 133 51 i6 107,436 233,036
Southern 141 23 7 260,815 104,338
Sub-total’ 902 167 66 223318 933,376
Other Systems 105,943
Total - 1,038,409

Source — Diagnosis at the sewerage system operated by COMPESA in the RMR

(4) The sewerage system in the RMR has been planned as a separated system to collect

sewage only, however, a large part of the urban sewage is discharging to the drainage
system, rivers and water bodies, because a large number of facilities / equipment in the
sewerage system are inactive.



)

(6)

(7)

®

®

Desludging system in the individual sewerage systems with septic tanks has not been
established. '

The industrial wastewater is inspected and controlled by CPRH,

The current floods are caused by storm rains in the downstrearn catchment of the dams.
The flood areas are shown in Fig. 6. The flood areas are limited to the low-lying areas
in the municipalities of Olinda, Recife and Jaboatao, where numerous informal
settlements are located. The flood problems are summarized as follows:

® Flooding by river flooding and high tide in. the swampy areas along the coast and
around the lake,

® Flooding along the rivers/channels,
® Submerged roads locally.

CPRH deals with all environrrnental‘ affairs and plays major roles in the prevention and
repression of environmental pollution, as well as the protection and control of the

~ environment.

Water Quality Standards for surface water quaiity have been establishcd by CONAMA:
® Fresh water: Class special — Class 4,
® Scawater: Class 5 ~Class 6 éu_ld _
® Brackish Water: Class 7 — Class 8) and

Effluent Discharging Limits for watercourses by CPRH, resolution CONAMA
No.20/1986: S
® Class ] - Class 4

The state government is composed of 17 secretariats under the Governor. In addition,
there are 37 external organs under the respective secretariats. The related organs are as
follows: -

® The related state secretariats: SEPLANDES, SEIN, SRH, SECTMA.

® The extemnal agencies: CO_MPESA, CONDEPE, FIDEM, ITEP and CPRH.
® The counterpart agency: SEPLANDES. S
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(10) COMPESA is responsible for domestic water supply services, sanitary services and most

of the existing sewerage systems. Also it is entrusted with maintenance of independent

and individual septic tanks of the users who request to do so. It also makes efforts for

effective utilization and conservation of water resources.

(11) The municipal government in pnnmple manages the stormwater drainage system in each

municipality.

(12) Major synilems are summarized as follows:

Improvement of sewerage facilities,

Improvement of the routine O/M activities,

Full consideration to the proposed measures by the PQA,

Preparation of basic data for planning river and drainage channels

®

*

© Establishment of sludge removal, treatment and disposal system,
e

e

]

Development study for river basin management and disposal of solid waste,

1.3 Proposed Master Plan _
(1) Basic concepts for the Mastef Plan are sﬁmm‘ari'ze'd as follows:

1)
2)
4)
)

6)

To reduce the pollution loads generated and discharged to the water bodles by
rehabilitation and extension of the existing sewerage fac11mes and development of
new sewerage facilities,

To consider the sewerage systems and the basic goals proposed in the PQA in
principle in formulation of the Master Plan,

To alieviate flood damage from the critical flood areas by conducting structural
and non-structural measures, ‘

To establish an implementation organization to conduct the proposed master plan
smoothly,

To improve the law enforcing mechanism and environment ethics through
environmental education and sanitary guidance with emphasis on preventive
measures, ' ' ' '

To propose development studles reqmred for the RMR to improve the
environumental situation.



(2) The major framework set for the target year 2020 is as follows:

Total urban population: 3,635,000 inhabitants
Urbanized area: 364.25 square km
GRDP until the year 2010: Growth was set at 4.4 % referring to the World
Bank report on “Global Economic Prospects
_ 1998/99”.
GRDP between 2011 and 2020: 'I'h.ree -quarters (3 3 %) of the previous growth
rate.

(3) The proposed sewerage improvement plan consists of rehabilitation and extension of the
existing facilities, and development of new sewerage facilities based on the PQA in
principle as follows:

)

2)

3)

The municipal organic pollution loads (BOD) in the RMR were estimated mostly
to be generated and discharged from the five major river basins, i.e., the Beberibe,
Capibaribe, Tejipio, Jaboatao and Timbo River basins, together accounting for
91 % of the total loads. Higher priority is given to the five river basins for
improvement of their sewerage systems. : |
Industrial wastewater (discharge volume more than 500. m’/month) was regulated
by CPRH and separated from the municipal sewerage system as proposed in the
PQA. | _ |
The 86 sev&erégt_: shb—systems of the urban area of RMR were reviewed and 55
sub-systems have been selected for the Master Plan based on the following
criteria:

-Discharging sewage without treaiment, :
-High necessities to improve the existing sewerage facilities,
-Having a high population density of low income class,
-Having a high pollution load,

-Located in the major five river basins,

The proposed sewerage Sub-systems for the master plan are shown in Fig. 7.

(4)) The proposed stormwater drainage plan consists of measures to alleviate flood and
drainage problems for the critical areas in the three municipalities based on the PQA in



principle as follows:

1) The design rainfall for a 20-year return period was adopted in the PQA for the
design discharge calculation. Therefore, the design rainfall for a 10 to 20-year
return period can be adopted for the small rivers/main channels (macro drainage).

2)  The design discharge for drainage channel calculated in the PQA was used. For
other rivers or channels, the curves showing the relationship between drainage
area and discharge (20-year return period) or some specific discharges could be
used as required.  Design discharge was calculated using the Rational Formula.

3)  Drainage improvement plan is as follows

®  Drainage by gravity flow to the rivers was applied, in principle, as proposed
in the PQA.’

®  The areas lower than around 2.0 m are difficult to drain by gravity and
considered to be a marsh. Such areas should not be developed unless the
area is reclaimed.

® . Drainage by pumping is not recommended for financial reasons.

4)  The drainage improvement plan in the PQA was basically adopted and reviewed.
The PQA plan for drainage improvements in the municipalities of Recife,
Jaboatao and Olinda are summarized below:

e Recife City: Drainage improvements in the 15 critical flood areas
including, _

® Jaboatao City:  Drainage improvements in the 4 critical flood areas
.including, .

® Olinda City: Drainage improvements in the 3 critical flood areas
including,

(5) The proposed projects are feasible in technicél, economic and financial, social and
environmental terms.  The projects will have the following effects:

1} To expand the sewerage service area from 8,516 ha to 29,985 ha by 2020,
'_2) To rise the sewage treatment level from less than 20 % to 90 % of the urban



population in 2020,

3)  Tohave a FIRR value of 5.7 % and a manageable financial viability from financial
aspect, if the state government procures financial sources, of which the interest rate
ts less than 5.7 %. The financial condition could be improved further by
increasing the present charging rate and inducing the capital investment by the
government.

4)  To have an EIRR value of 15.1 % and a high economic viability from economic
point of view. '

5) To improve sanitary conditions of the poverty areas in the RMR, providing 885,000
people with sewerage system in the poverty area.

(6) Initial Environmental Examination (IEE)

1) The IEE was carried out based on the secondary data and proposed the scope of the
Environmental Impact Assessment (EIA) in the F/S stage.

2) . No significant adverse impacts are to be expected on air quality, hydrological
situation, ecological resources and water quality, however the impacts by the
construction of priority projects are to be studied in the F/S stage. The impacts
to be studied are:

®  The offensive odor of the wastewater treatment facilities may give 1mpacts
to the surrounding settlement areas,

®  The effluent discharge may cause adverse impacts on river environment,

3)  The projects are categorized under “Item 4: Wastewater Projects™ under
Environmental Licénsing Manual, 1998 (CPRH). The projects require getting
an Environmental License from the CPRH before implementation. There are
three environmental licenses, namely "Pre'lirninary license”, "Installation license"
and "Operation license" that are to be issued separately. ' In the F/S stage a
Preliminary license for the priority projects will be required.

(7} Implementation Organization

1) SEPLANDES as a general coordination organization shall take the responsibility
for implementation of the projects proposed in the master plan and establish a



Project Management Unit (PMU), which has to have a coordination committee
including representatives of agencies concerned in addition to the executive

secretariat,

2)  SEPLANDES has to coordinate organizations and agencies concerned with the
proposed projects for implementation of the project and to make arrangement
with the federal government and international financing organization in order to
procure financial sources for the project.

(8) Priority Project

1} The Priority Projects for F/S have been selected from the sewerage projects
proposed in the phase 1 and also from sub-systems based on the following
criteria:

® Having a high efficiency to cut down the pollution loads of the major river
basins 1.e., the Capibaribe, Jaboatan, Ipojuca and Timbo River basins in the
RMR,

® Exisﬁng sewerage sub-systems with inactive sewerage units,

®  Sewerage sub-systems composed of sewerage units located nearby along the

Inajor rivers,

Although the Beberive River basin is one of the priority river basins considering
its heavy pollution load, but has not been selected for a priority river basin for F/S,
because the river basin has already been selected for the Pro-Metropole (Project
of Infrastructure in Low income Area of the RMR) financed by the World Bank.

2) The priority sub-systems selected for F/S are shown in Fig. 8 and listed as follows:

®  Cabanga sub-system (Capibaribe river basin)
®  Cordeiro sub-system {Capibaribe river basin)
®  Boa Virgem sub-system  (Tejipo river basin)

®  Cucurana sub-system (Jaboatao river basiri)

®  Prazeres sub-system {Jaboatao river basin)

®  Janga sub-system (Timbo river baSin)

L

Conceicao sub-system (Timbo river basin)



1.4

(1)

(2

3)

4

()

(6)

7

Reguired Actions

To take action for implementation of the proposed 55 sewerage sub-systems, including
immediate actions for early implementation of the priority projects:

® Phase I: 7 priority sewerage sub-systems, and 18 other sewerage sub-systems,
® Phase-2: 30 sewerage sub-systems.

To establish implementation organizations for sustainable implementation of the master
plan as follows: '

® Egstablishment of a preparation committee under SEPLANDES,
® Establishment of a Project Management Unit (PMU) for the Master Plan.

To Establish sludge management systems (removal, treatment and disposal) for the
RMR,

To control the -effluent discharge from industries through regular water quality
monitoring by CPRH, S : |
To improve law enforcing mechanism and environmental ethics (invasions and
construction in inadequate areas, deforestation, abuse of pesticides, harm to areas of
environmental protection), through environmental education,
To improve stormwater drainage facilities, including installation and observation of rain
gauges for improvement of the existing hydrological network,

To execute development studies on: .

® River basin management plan for the RMR, including water resources management,

@ Solid waste disposal plan for the RMR,

1-10
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