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Abstract

Our study is located within the interface of thecatled management of water
resources and management of environmental samitsgicvices (water distribution,
wastewater sewage, rainwater sewage, garbage tamieand disposal). We start
from the hypothesis that integrated water managéemehe Brazilian metropolitan
areas faces two impasses: the preservation of we#epurces and the
universalization of access to water and sanitatownall urban dwellers. On this
basis, this paper aims to investigate how climdw@nge is affecting the growing
vulnerability of the urban water supply in Rio dEndiro Metropolitan area, and
how urban water management is being affected lyaté change. We also want to
investigate what policies are being introducedatkle climate change and to make
urban water management more sustainable

Key words: climate changes, water management, wgtarernance, urban
development, urban policies.

Introduction

This work is part of a research still in progrebattfocuses as much on the
management of environmental sanitation servicemassagement of waters and
their multiple uses in urban areas. Whereas thadorefers to services of drinking
water supply, sewage collection and treatmentwaiter drainage, and collection
and final disposal of solid residues, the lattencawns the activities of taking
advantage of crude water, its conservation, prae&nd recuperation, in terms of



both quantity and quality. They constitute two idist systems in legal, political
and institutional terms, the services of environtaesanitation being considered
users of water resources. However, when it isasten of densely urbanized
regions, these two management systems becomeycinsatwined.

In metropolitan areas, the need to think of thase systems in an articulate
manner becomes more evident in view of the prooégstense urban growth and
aggravation of problems related as much to watarcgy as lack of quality, and

others of an environmental nature, such as floodifliey are precisely these
problems or threats that tend to be worsened Vmghititensification of extreme

hydrological events arising from climatic variatyiland change. In this scenario, it
becomes even more urgent in metropolitan areasave integration of different

water policies that involve its supply and proteatiof water sources, sewage
collection and treatment, urban drainage and flomoktrol, and even collection

and final disposal of solid residues.

Taking for example the case of the Rio de Janeietrdpolitan Area - RIMA, we
seek to discuss how climatic variability and chamgn affect urban water
management, and which policies and actions hava Heeeloped by the public
actors — states and municipalities — to decreas&yol or adapt to situations of
vulnerability, as much regarding the issue of unvater supply as flooding.

Climate change and water management in Brazilian nteopolitan areas

Climate changes have significant impacts on theewaycle, aggravating old
problems and bringing new difficulties. In the Bl@n metropolises, this theme
has gained importance in public discussions, alativees of 2007, upon publication
of the IPPC reports. In these, it was confirmed there is a need to face the issue,
present scenarios of higher sea levels, which wairlfoundly affect island
populations and urban coastal settlements, tker laging prevalent in the case of
Brazil.

According to MARENGO et al (2007), the prospectaohigher sea level would
affect 25% of the Brazilian population, the arouwtfimillion who inhabit coastal
cities and towns. Of this universe, the situatmithe five principal coastal
metropolises — Belém, Fortaleza, Recife, SalvaBow, de Janeiro - is especially
outstanding, where, according to the 2007 IBGE ugni is estimated 24 million



are concentrated. The sea level variations couldecaurges of up to 20 cm on the
Rio de Janeiro State coast and destroy a large gfathe urban shorefront
infrastructure. These projections are perhaps ratillsufficient to classify the city
of Rio de Janeiro and its metropolitan area asgo®ma situation of vulnerability”,
but they already draw the attention of researchiechnicians and the key actors
who seek to identify alternatives for the possibiipacts of such a problem.

In this scenario, the whole spectrum of water otd in the Brazilian
metropolises is exacerbated: How to adapt to thenpial impact, and, at the same
time, respond to the more pre-eminent questiongabér resources, such as water
availability and access to sanitation for growirgpplations? How to invest in the
adaptation of the water and sanitation systemsh& dimatic variability and
changes, considering the cost of such investmemtstiae need to reduce the
inequalities of access to these public servicesdtihcharacterize most Brazilian
metropolises?

In this sense, we consider that investment in 8irat actions to prevent or
mitigate the impact of extreme hydrological evesisch as floods and droughts,
must be complementary to non-structural actionsas®o promote integration of
water management with land occupation, thus prargothe conservation and
sustainable use of water in an equitable manneishibt, the development of
adaptive capacity can not be limited to the rict smthe privileged parts of urban
areas.

The Rio de Janeiro Metropolitan Area - RIMA and itswaters

The RIMA, located in one of the smallest statesupies an area of 12.43% or
5,384 kmz2, and covers 16 municipalities with 10,316 inhabitants.



With regard to the geomorphologic aspects, the dpelitan Area can be

characterized by the identification of the threammroups of elements that define
its relief: the coastal massifs, the Baixadas [owlls], and Serra do Mar [mountain
range] that runs from the north to the east, magrkime boundaries with the
municipalities in the Serrana and Centro-Sul Fllanse regions.

The four massifs closest to the coast are isoffedations: Pedra Branca, Tijuca
and Serra da Madureira, in Rio de Janeiro, andaS#arCassorotiba, in Niteroi.

Intermingling with these formations, there are lamds near the entire coast,
including lagoons formed by sand bars. Also, betwtbe coastal massifs and Serra
do Mar, lie interior lowlands, forming a large iftited area of plains and hills,

covered by the Baixada Fluminense.

In the region, three types of climatic areas atmély accompanying the diversity of
relief and location, expressed in the variationgaffall, temperature, wind and
relative humidity. In the lowland areas, a tropicikdnate predominates along with



a winter dry season, a mean annual rainfall of @,00n per year and a mean
annual temperature around 23°. The relative huynidities from 78% to 80% in

the interior lowlands that are more sheltered ftbemmwind, whereas the range falls
to 75% - 78% on the coastal lowlands, due to tlileence of the northeasterly
winds.

At the foot of the mountains, the dominant climatevet tropical, the precipitation
occurring throughout the year, reaching over 2,608 per year at the foot of
Serra do Mar, decreasing to 1,500 mm — 2,000 mrhetfoot of the coastal
massifs. Due to the frequent rain, the temperaturdisese formations are milder,
the annual mean varying from around 21° to 22°& Hhative humidity in these
areas reaches 86%.

A tropical altitude climate predominates on thepsk® of the mountain massifs and
ranges, with more rain in Serra do Mar than ondba&stal massifs due to higher
altitude. In both types of formation, there ardatgénces among the different slopes
points, it being notable that there is more raid &ower temperatures on those
exposed to ocean winds.

The hydrographic system of the Metropolitan Areac@nposed of three large
groups of basins, according to their places ofebuilhe largest of them, covering
the rivers that drain into Guanabara Bay, presehtwacteristics of a swampy
lowland with areas prone to flooding, since they situated below the average tide
level. Here various rivers drain intensely occupggdas in the municipalities of
Rio de Janeiro and in those located in the Baibkdminense, in the west part of
the Bay. The rivers in the east part of this basme those located in the
municipalities of Niter6i, S&o Goncalo and Itaboso a very densely occupied
area. Other rivers, descending from Serra dos Qrgémw across areas of more
rarefied occupation in the municipalities of Mag#d aGuapimirim. Also in this

group, it is worth noting the extensive areas ohgmave located further to the rear
of the Bay, in the municipalities of Magé, Guapimiy Itaborai and S&o Gongalo.

Another set is formed of rivers situated more ® West part of the Rio de Janeiro
Metropolitan Area, that have Sepetiba Bay as tbetlet, draining extensive low
flat areas, prone to flooding on certain stretcheas] have the Serra do Mar
mountains bounding their upper reaches. They cdher municipalities of
Mangaratiba, Itaguai, Paracambi, Japeri, Queimaddgart of Nova Iguacu.



The last group is composed of rivers whose oudetsvia lagoons, formed where
open bays are closed by the formation of sand,sfhitss acting as transitions
between the rivers and the sea, to which theyiaked by tidal channels. Four
lagoons with these characteristics are found owkst side of the Bay, in the Rio
de Janeiro municipality: Rodrigo de Freitas, insdrically densely occupied area,;
and Jacarepagua, Camorim, Tijuca and Marapendgnirarea of more recent
occupation. In this set, the existence of areddito flooding is also verified. On
the east side of the Rio de Janeiro MetropolitaeaArin the municipality of
Niterdi, lie two lagoons, Piratininga and Itaipwaihing areas of recent accelerated
urbanization, and also three other lagoons, MaBedra, Padre an d Guarapina in
the municipality of Marica, in areas where housagyelopment schemes are
occurring at a rapid pace.

In the ambit of the new state policy for water ngeraent, the territory of the Rio
de Janeiro Metropolitan Area has become divided tmto major river basins:
Ribeirdo das Lages and Guandu River (which inclutesrivers that flow into
Sepetiba Bay), and Guanabara Bay and the MaridaJasarepagua Lagoon
Systems, which aggregate in the same region tleesrihat flow into the Bay and
the rivers that empty into the coastal lagoons.

Water supply and sanitation in the RIMA

Almost all 16 municipalities of the RIJIMA have thewater supply and sewage
services managed by the Rio State Company, CEDAdated in 1975. Only the
municipality of Niteréi conceded exploitation of ctu services to a private
enterprise, Companhia Aguas de Niter6i, in Novemb®89. This company
purchases water produced by CEDAE and is resp@nfbits distribution.

Water supply to the RIMA is organized by meansvad tmacro systems: the
Guandu Macro System that supplies Rio de Janeplonarst of the municipalities

west of the Guanabara Bay Hydrographic Region @iaxFluminense region);

and the Imunana-Laranjal Macro System, drawingewlibm the rivers Macacu

and Guapiacu, which supplies the municipalitieshef eastern part of this region
(Niter6i, Sdo Goncalo and Itaborai). The optionrfacro supply systems, that is,
providing for the majority of the population, hasllto part of the ancient micro
systems, based on the catchment of local watercesurbeing progressively
abandoned. Today, the majority of these water ssuace also heavily polluted,
rendering their use for human consumption unviable.



The Guandu River constitutes the main water supplyrce for most of the RIMA

municipalities, supplying water for around 85% &€ tpopulation. The system,

managed by CEDAE, is benefited by a water diversiggiem from the Paraiba do
Sul river basin, whose principal river has its seunear the City of Sdo Paulo and
crosses the whole of Rio de Janeiro State. Therwlaterted to the Guandu Basin,
initially only with the aim of energy generatiomdiy constitutes the key water
source of the Guandu system. Although there arer atbers for this water, the Rio
de Janeiro metropolitan area enjoys a relativelgfoaable position in terms of the

quantity available up to 2025, according to progewd stated in the Guandu River
Basin Water Resources Plan (2006).

However, the Guandu River and its tributaries aavily polluted due to irregular
occupation processes along its banks and the neteeze of adequate sewage
collection and treatment systems in the municiigglicovered by the basin. The
Guandu System has operated since 1955, but thth&wreated the Guandu River
Environmental Protection area was passed only @22Per day, to treat the water
drawn in the Guandu System, CEDAE consumes, orageef818 tons of chemical
products (around 250 tons aluminum sulfate, 18 tfnshlorine, 30 - 40 tons of
lime, 10 tons of fluoride), besides 100 kg of po&ys For some years, it has been
noted that the system has suffered a certain degfeeverload, leading to
suspension of drinking water production on someasicns, due to poor quality
arising from droughts or heavy rains.

On the other hand, there is great wastage of waténe RIJMA. Data from the

SNIS show that, in 2004, only 66.2% of the watemraxtions in Rio de Janeiro
State, administrated by CEDAE, were metered, wlileghe country as a whole,
the average index of water metering among the -stg@ewvater and sanitation
companies reached 87.9% of the connections, ari®# the state companies
from the Southeast Region. If we add to this ttss lof revenue for CEDAE, the
total amounts to 51.7% of the volume of water pomdliin 2004. According to
company data, for every 100 reais of water CEDA&dpces, it receives only 30.
The revenue loss arises from default, absence térmg, lack of registration of
users, meter reading errors and physical losses fine supply network. The low
levels of commercial and operational efficiency éaesulted in limited capacity
for investment and precarious service: entire mgiwith intermittent drinking

water supplies. Since 2007, CEDAE has been impléntgem recuperation plan,



but, until today, this has been focused on findn&aovery, employing a set of
actions to curb irregular connections and exteedofling for this utility.

However, in the more outlying areas of the metngposituations of great
precariousness in water supply are observed. Instieregion of the Baixada
Fluminense, the most serious situations identii@ed in the municipalities of
Queimados, Japeri, Paracambi and Duque de Caxiasrewaround 30% of
households are without access to mains water. Aaa®major portion of this sub-
region, there are problems concerning irregulaguemcy of supply, lack of
pressure in the systems and bad water quality. |B&& from the 2000 National
Basic Sanitation Research reveal that there emisteed for water rationing in
practically all Baixada Fluminense municipalitidhe need for such is attributed,
In most cases, to storage problems. The water gupydtem in the region is
precarious, as there is no physical separation detwmains pipelines and
distribution, which signifies an absence of resgs/@nd sectorization of the
distribution system.

A number of users take water directly from the ragipelines, these connections
being mainly clandestine. This causes water shestamd/or irregular distribution
at various points, and excess pressure at othdms. dituation leads to great
wastage via an increase in leakages due to damatpe fpipelines. On the other
hand, the successive expansions in channellingatén& and production that have
taken place in the Guandu System, have not geukesaifficient volume to supply
the Baixada Fluminense region. The expansion oeduwithout constructing
reservoirs and without defining its areas of infloe, leading to a system with a
high degree of uncertainty, operating precarioudlgsed on permanent water
maneuvers performed at random, plus the DAEs (vwaatdrsewage districts) often
favor certain users.

In the municipality of Rio de Janeiro, the mostgamous situations are found in
the shantytowns, which, despite the City Hall's @&avBairro urbanization

programs, have been neglected by the company, wHads not carry out
maintenance of the systems implemented by the anagiThe municipality of

Niteroi, dissatisfied with CEDAE’s performance, eptfor municipalization and,
as mentioned above, privatization, and has sucdegdemproving the coverage
indexes in the regular neighborhoods.



With regard to sewage systems, the situation inRBBIA is much graver, and
regional discrepancies are more significant. Acegydo IBGE information, 94%
of the households in the municipality of Rio de elem are connected to the
collection network, whereas in municipalities oftiBaixada Fluminense sub-
region, such as Seropédica and Queimados, thisqtage falls to 60%. However,
these data give a false impression of the readisy,in the Baixada region, the
sewage network is limited to a few areas, most éloolsls being connected only to
the rainwater drainage networks. Data from the dvai Basic Sanitation Research
of 2000, confirms this information, indicating that the majority of the Baixada
Fluminense municipal districts, the systems areseparate. The domestic sewage
is carried by the drainage network, and, is theegfsent, without treatment, to the
water bodies of the region. For the whole regibme, ihdex regarding the treatment
of sewage collected by the few networks in existedadow overall.

CEDAE, responsible for the sewage collection aadttnent systems in the RIMA,
has developed different programs to improve thigasion, such as the Guanabara
Bay Depollution Program, including important invesnhts in sewage collection
and treatment systems in the municipalities caVvdre this hydrographic basin.
However, the delay in making these investments, pineblems regarding
synchronization of the works and coherence of yiséesns mean that the results are
below those expected.

Situations of vulnerability associated to climate lsange

Studies conducted by UFRJ professors have sougldistuss the impacts of
climate change on basic sanitation infrastructi@ased on review of techno-
scientific works in the international context, armnsidering the physical
characteristics and operational conditions of th&VIR sanitation systems,
Volschan Jr. (2007) indicates the eventual effertswater supply and sewage
systems of three aspects of climatic alteratioasifall changes, higher sea levels
and hotter temperatures.

Initially, the rainfall changes in prolonged persoaf drought will tend to adversely
affect the availability of water resources for diffint uses. The effects of these
alterations may be detrimental in the case of th®I/R as much to the large scale
supply systems, such as that of Guandu, as to athero systems, still in
operation, which utilize local surface water sosrc8esides this, prolonged
droughts may reduce water bodies’ capacity to @ilpbllutants coming from



sewage and untreated industrial effluents, whichldvavorsen the quality of such
water resources.

On the other hand, considering the opposite hypsh® droughts, that is, the
possibility of intense rains, Volschan Jr. (200@)nts out that this would imply a
tendency to increase turbidity, fecal contaminataond other physico-chemical
parameters referring to water potability standandsch would require greater care
in the production at the Water Treatment Statios[As, and, consequently, raise
operational costs. The concentration of rain walkb affect the structural safety
of the dams that serve water supply systems.

Considering the prospect of a rise in average lggel, the author concludes that,
by the criteria adopted for development of scemarthe RIMA public water

supply systems should not be subject to intrusibisatine water from the sea
(Volschan Jr., 2007). However, the same cannotai ia relation to areas with

intermittent supply where dwellers usually resoot individual systems of

subterranean water extraction, where saline irdrusnay be detrimental to water
quality.

With regard to the sewage systems, the hypothdsiacoeased rainfall would
generate a rise in the water table and imply greafdtration of subterranean
water into the sewage collection network. This éase in contributions would
impair the hydraulic capacity of the infrastructw@mponents of sewage systems
and entail extravasation to the drainage system randiving bodies. It could,
furthermore, cause an internal reverse flow of ggwve domestic installations,
high internal pressures in the sewage collectdégstre-mechanical overloads at the
pumping stations, and a hydraulic overload at seviegatment plants (ETES).

Another possible consequence of a higher wateretabhused by a higher
frequency of rainfall, would be the unviability thfe utilization of septic tanks and
absorptive wells of the sink-pit type, where thexee no sewage collection
networks, mainly in the West Zone [Zona Oestehef Rio de Janeiro municipality
and in various RIMA municipalities. In the neediastas of the RIMA, in which
open sewers are currently used for the flow of ggnand rainfall, the result would
be an even more adverse sanitary-environmentaltitu

A raised tide level may also interfere with the fadic flow of effluents from
sewage treatment plants (ETE) into water bodidsewise, in urban areas deprived



of collective public sewage systems, there couldniygairment of the hydraulic

flow of the effluent from private sewage treatmeystems of the septic tank-filter
type and/or compact ETEs. The possibility of exgesnbetween the sewage
systems and urban drainage, also a consequenbés cltieration in tide patterns,
may entail violation of the criteria for hydraukanitary operation of all the

elements that comprise the sewage system and intemal reverse flows of

effluents from sewage to domestic installations alsh harm the functioning of

sewage treatment in compact plants based on baalbgiocesses.

The occurrence of a sea level rise in 2001, whiehoasly harmed the Bronx

sewage treatment plant in New York City, servea esference for the Volschan Jr
(ibid) concerns regarding the location of the seavagatment plants, which, in

general, are near water bodies. Floods causedgmetides may physically affect
these plants. In the case of Rio de Janeiro, 5 gewaatment plants are included
(Alegria, Penha, Ilha do Governador, Paqueta, andiffa-Meriti) located close to

the sea; according to the hypotheses of highes tat#opted in this study, the
Pavuna ETE is located right in one of the areasviloald be flooded.

Finally, under the hypothesis of a higher tide leitewould also be interesting to
evaluate its influence on the functioning of thebrsarine sewage outlets in
Ipanema and Barra da Tijuca. The last aspect eeall®y Volschan Jr. (ibid) — the
temperature rise - has, as its principal consempjeamn increase in the demand for
water from the public supply systems, taking intgaunt, moreover, losses from
reservoirs via evaporation.

Turning to the urban drainage system, the firseessppo be highlighted is that, in
the RIJMA, the urban development takes place thraaggiupation of low areas,
plains and banks of water courses liable to flogdifhe occupation of lowlands
and floodplains occurs without solving the problemdrainage, increasing the
number of inhabitants affected by inundation.

Riverbanks are public areas that, by law, must besgwved. Their irregular
occupation occurs due to the absence of adequageaons of housing for the low-
income population, who, excluded from the formalusiog market, end up
occupying these areas. This process, besides gl#uspopulation at risk, hinders
actions of cleaning, dredging and maintenance aihdge channels.



The occupation of hill/mountain slopes and theifodestation on a large scale is
another problem pointed out by Azevedo (2007). Phhablem leads to an increase
in the rainwater run-off speed from these slopet @nsequent accumulation of
water in lower areas of the city. “The constructafirainwater drainage networks,
a solution largely and erroneously adopted asdhgisn to the drainage problems,
also contributes to the aggravation of floods @ansferring river spates in high
areas to lower ones” (Azevedo, ppl189). The accumulaf solid waste in the

water bodies, an everyday situation in urban aias,contributes to the silting up
of rivers, thereby worsening the high river levekperienced in the rainy season.

The RIMA drainage system presents problems, as muthconception as in the
maintenance of its infrastructure, therefore reimgert extremely vulnerable in
scenarios of increased rainfall due to climate gkearOn the other hand, as
Azevedo (2007) points out, a higher sea level wagdderate other restrictions on
flow and reduce the already lessened efficiencyhf system. In a situation of
urban floods that is already serious, the effeetsegated could severely increase
the size of the area flooded and amount of timedieaters remain in the city,
entailing the various specific problems already nogred in the analyses above.

The slow and difficult construction of a water govenance process

As seen in the previous topic, the metropolitaraaré Rio de Janeiro presents
environmental and institutional characteristics tt@nfigure a situation of intense
vulnerability to the possible consequences of dienaariability and change for
metropolitan water resources. The combat of thelpros arising from the increase
and/or scarcity of rain and a rise in tide levelsis the correction of this situation
of vulnerability, depends on a set of policies aations that would contribute at
the same time to improvement and preservation ef dhality of the water
resources, by their rational use, expansion of ssc¢e sanitation services, and
control over the use and occupation of the larthénmetropolitan territory.

In other metropolises, these policies and actioomprise a project called
“integrated water management”, which involves défda sectors: water supply and
protection of water sources, sewage collection ta@atment, urban drainage and
flood control and, furthermore, the collection dihl disposal of solid waste. In
integrated water management, the institutional ggses qualified by the term,
urban water governance are of particular importattcevolves political, social,
administrative and technical mechanisms that mespit into practice for the



integrated management of the water resources amthtsan services, aiming at
sustainable use of water and maximization of soag&fare. The building of good
water governance arises as the necessary patten torreduce vulnerabilities and
mitigate the harmful effects of climate change lo@ &énvironment and the quality
of life of the metropolitan population.

Creation of this governance depends on overcommsiifutional fragmentation and

the tendency towards sectorization of policies aulions, as well as the

inefficiency that still marks water managementha metropolis of Rio de Janeiro.
We have identified some key actors in the procdssstablishing good water

governance in the metropolitan territory: the stgt®ernment, the municipal

governments, CEDAE, and the organs of the StatelMRe:sources System (State
Water Resources Board - CERHI; and, above all,River Basin Committees —

CBHs, and their future water agencies).

The River Basin Committees constitute the basisthed Water Resources
Management System. In these forums, formed of septatives of the public
authorities and different categories of water userd civil society, debates are
promoted about the issues related to water managemanong its principal
competencies, the most outstanding are: arbitrabbnconflicts over water
resources, approval of the water resource plath#rbasin, and accompaniment of
its execution, establishment of the mechanismslharging for the use of water
resources and the setting of tariffs, definitiontlod investments to be made with
the revenue collected.

In the RIMA, this system is still being formed, piés the fact the state avails itself
of specific legislation based on the Waters Law 99%he metropolitan area
encompasses the scope of the two river basin cdeesjtonly one them - the
Guandu Basin Committee, created in March 2002—gomiran advanced phase of
organization. This committee presents an orgarsaedtture, whose assemblies are
constituted of 12 representatives of the usersiofn fcivil society, 4 from the
municipal governments, 4 from the state governmant] 1 from the federal
government. As strong points, it displays good citming and internal
participation. The Basin Plan (the Strategic Plan Water Resources in the
Hydrographic Basin of the Rivers Guandu, Guarda @uwa@ndu Mirim [PERH
Guandu]) was devised in 2005, based on a broacgsaaf discussion through the
holding of four public consultations.



One of the positive aspects of the Guandu Commiiethe participation and
engagement of social actors, not only from civicisty, but also from the
municipal governments in the basin, the maturinghefr operation, supported by
dialogue and negotiation among the segments thadtitate it, as well as the
partnership between the State Government and theouga Municipal
Governments. After a process of internal orgaramatwith strengthening of the
participation of the various segments, and withdeeising of its Strategic Plan for
Water Resources, the Guandu Committee entered gohase of development at
the end of 2007, whereupon implementation of th@as scheduled in the basin
plan commenced, along with the execution of prejemhd promotion of awareness
campaigns and dissemination of its activities. &idanuary 2004, charging has
been instituted in the basin, collecting an anmeatnue of R$ 900 thousand; with
the adhesion of CEDAE scheduled for this year, #maual amount will reach
around R$ 18.5 million.

The other metropolitan basin committee, that of Gumnabara Bay Hydrographic
Region and the Marica and Jacarepagua Lagoon Syst@screated in September
2005. This hydrographic region covers almost al mhetropolitan municipalities,
including the total or partial area of 17 municipas. The Basin has a Water
Resources Master Plan, but it did not count orptrécipation of the Committee in
its formulation, as this still had not been consgétl at that time. The Committee
assembly is now formed of 60 members, divided dgaamhong representatives of
organizations from civil society, water users amdblig authorities (17 from the
municipalities, 2 from the State Government andoinfthe Federal Government).
Unlike the Guandu Committee, its organization ha&erb confused, and the
participation of the municipalities has been we&ake of the problems pointed out
is the lack of effective support from SERLA and GERvhich has hindered its
structuring; nevertheless, committees in the sam&t®n have succeeded in
achieving significant results, such as the Guandm@ittee and the Lagos S&o
Jodo Committee. The Basin also possesses the rfaradisarging for water use:
the annual revenue of R$ 650 thousand in 2008psaed to reach around R$ 2.3
million in 2009. On the other hand, the fact ofatwng territories with extremely
diversified socio-economic realities, demands antérests, such as the Rodrigo de
Freitas Lagoon region, an elite area of the RioJdaeiro municipality, and
extremely needy areas of the Baixada Fluminens&esnéhe task of decision-
making difficult. In short, the Guanabara Bay Comtea still has not managed to
achieve regional significance.



Thus, there are two committees with different cépescfor action and structuring,
it being noteworthy that the majority of the RIMé\ritory is within the sphere of
activity covered by the Guanabara Bay Committeachvls still fragile and poorly
organized.

The other key factor is that CEDAE, the state comypghat manages water supply
and sewage systems, still has not incorporatedtsinaction the logic of an
integrated, sustainable water management apprddotil today, there is no
structured program for control over water loss fiti@ supply systems. The lack of
maintenance of the network is another problemgddk to enormous leakages,
involving wastage and insufficient supply at ceartpoints.

This company still directs its action towards praoimg ease of use and abundance.
The actions aimed at expanding production capatfitthe two macro systems,
Guandu and Imunana-Laranjal, are not accompaniechdgsures to avoid losses
throughout the water distribution systems. CEDAR fevored the construction of
large scale infrastructure, such as pipelines amchptex centralized sewage
treatment stations, and suffers from a restrictednber of approaches and
mechanisms for finance. This management logic amgsnnot only finance, but
also important, and often unforeseen, costs inatacid environmental terms. The
company still has not adopted a demand managermgiat Which could increase
the productivity of the existing systems, througéthinological enhancement,
deeper knowledge concerning forms of water utirgtimplementation of an
improved tariff system, and incorporation of usartgipation in the management
of the services.

On the other hand, no program exists to promotenailt water use by companies
and households. From the sustainable managemespgoéive, action to increase
and spread awareness must occur constantly, ngtrodrought periods. Wastage
in the present may have disastrous repercussiorss future scenario of lower
rainfall and prolonged droughts and consequentiwateme reduction from water
sources, notably Guandu, which, as mentioned, mgptost of the metropolitan
area.

Action aimed at improving sewage systems have dlted to achieve
effectiveness targets, which is revealed in theasibn of the metropolitan water
resources. Rivers and lagoons are highly polluddch nullifies the viability of
using their water for human consumption, and ewencértain leisure activities.



There are still large areas without adequate swistifor sewage collection, and
sewage treatment plants operating with surplusapdue to a lack of collection
networks and linking of systems.

In addition to this problem, there is the fact tB&DAE, even as the major user of
water in the metropolitan area and mainly respdadir pollution of the water
resources, has shown little willingness to respleetdirectives established by the
State Water Resources System, an institutionattsimel organized to guarantee
sustainable use and preservation of the water reseuCEDAE’s contradictory
action is revealed in the Guandu River pollutioolpem. The two artificial lakes,
situated upstream of the water catchment pointe maduced water quality due to
pollution coming mainly from the Pocos/Queimadod &abucu/lpiranga Rivers,
which receive raw sewage and industrial effluentsnfthe Queimados Industrial
Pole. The pollution next to the water intake of @@andu Water Treatment Station
(ETA) increases treatment costs, leads to opeiatidifficulties for the ETA and
adversely affects the quality of the water distridlolto the population. The basic
sanitation conditions in the basin, mainly in riglatto domestic sewage, are
extremely precarious. Currently, less than 10%hmefurban population in the basin
is served by sewage, and under 1% of the sewagergmes some type of
treatment, the rest entering, raw, into the watalids. The implementation and/or
expansion of the sewage network and the sewageém@ea systems, under
CEDAE’s responsibility, is the indispensible coialit to reverse the tendency
towards aggravation of the degradation of wateridsdn the basin. There is,
therefore, a paradox, CEDAE has been continuoustyeasing investments to
make it viable to improve the water quality via thaandu Water Treatment Plant,
but there is no specific program to improve the agsvcollection and treatment
systems for the municipalities of Seropédica, Rardi, Queimados and Japeri,
located in the Guandu River Basin territory. CEDpé&tticipates in the Guandu
River Basin Committee, but, until very recently,did not carry out its own
decisions. In fact, the main user of the basin -DEE — responsible for almost
97% of the total revenue from charging for wateg asuntil 2008, was not itself
paying for using this water.

The metropolitan municipalities are also poorly ipged to set up an integrated
and sustainable management model for water. Hgpasged on the administration
of the water supply and sewage services to CEDAEBy tinterfere little in the

planning and management of these systems. On liee loand, with respect to the
planning and control of land use and drainagde litbncern can be verified for



integrated and sustainable management of the wHbere is little or no control

over the occupation of the protection margins alaugrbanks. The participation
of the metropolitan municipalities in the Basin Quittees, the forums for the
planning and management of water resources, isvetidk. The absence of a
permanent, technically qualified body in the mupatiadministration (except those
of Rio de Janeiro and Niter6i) hinders constructdéra more effective policy for

drainage and flood control. Of the 16 metropolamicipalities, only two (Rio de

Janeiro and Niter6i) possess initiatives aimedeatising municipal master plans
for drainage and effective flood prevention action.

Finally, it is important to stress some currentiatives on the part of the Rio de
Janeiro State Government, from which are expectece mpositive results than
those of previous state programs, for example,Genabara Bay Depollution
Program. In 2008, the Secretary for the Environniegan the Sanitation Pact, an
ambitious program for the treatment of sewage aastevin Rio de Janeiro State. It
entails technical, institutional and financial emagring — involving different
government levels (municipal, state and federalpganies concerned with water,
sewage and waste - which, in 10 years, intendsetd 80% of the State’s sewage
and eliminate all the irregular, inadequate wastgpasal in garbage dumps.
Another important initiative concerns the Iguacwjct, whose main objective is
the prevention and mitigation of floods in one aotéahe RIMA (covered by the
basins of the Rivers Iguacu, Botas and Sarapuif Wihance from the State
Government and, above all, from the federal progtamAccelerated Growth Plan
- PAC. The Iguacu Project, based on an integratadagement logic for water in
urban areas, combines structural measures (corgaingiykes, dredging, etc.), and,
above all, integrated action regarding land use aocupation (relocation of
families from areas susceptible to flooding, reéta&on of riverbanks, creation of
parks in floodable areas, etc.).

Conclusions

This work shows that the Rio de Janeiro Metropolifeea presents a series of
social, environmental and institutional characterssthat render it particularly
vulnerable to the impacts of climate variabilitydachange. Furthermore, in the
RJMA, there is a significant number of vulnerabd®ippeople, living in precarious
settlements, such as shantytowns and in otheruiaegccupations of hillsides,



valley bottoms or coastal lowlands. In these setiets, the problems associated
with poverty and inequality are added to the precar nature of the sewage and
drainage systems, and irregularity in the waterpbuypmaking these areas
particularly vulnerable to changes in the tempeeatand precipitation patterns
arising from climate change. As well as this sosialnerability, there is also
environmental vulnerability, caused by the proads&xpansion of the metropolis,
which carries with it negative implications for arbwaters, such as contamination,
unsustainable use, and silting-up of rivers, pnoislethat also tend to be
exacerbated in an ambit of significant alterationgne rainfall pattern. Thus, the
public actors involved in the water managementhef RIMAJ face an enormous
challenge: to overcome the present vulnerabiliaesl prevent and/or adapt to
future vulnerabilities.

It is verified that mobilization of the RIJMA civdociety in relation to the theme,
“climate change” is still weak. On the part of #mtities that represent the poorest
people, other more pre-eminent questions, suchcaessa to basic services in
general and housing, make the theme appear lesstamp on the agendas of such
social movements. On the other hand, the fact tapnity of the victims of the
extreme hydrological events, such as floods,rig¢hie low-income bracket, also
makes other civil society entities, representing ihterests of the medium and
high-income groups, not wish to mobilize in ordeatter the urbanistic pattern and
attempt to prevent the possible consequences thiefuincidents.

In this context, the role of the public actors eniral. However, the policies and
actions that have been under development by themate and municipalities, the
state water and sewage company - CEDAE, basin cttessiare still too incipient

to reduce or control situations of vulnerabilityncerning urban waters, as much
with reference to the question of urban supplyhas of flooding.

As Volschan (2007) points out, there exist douliitsua the incorporation of the
scenarios of climate change into the planning amgineering projects for future
water supply and sewage systems; there are camflicipinions in relation to

interventions to deal with climate change, due toeutainties regarding the real
prognosis of such change. However, we consider tti@tadoption of practices
aimed at integrated water management and susthipabithe present systems, in
particular the promotion of access for the wholpuation to sanitation services,
are already of great importance in the sense @&ysafding the RIMA from the
potentially negative consequences incurred by ¢émariability and change.
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