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Safeguarding the water
reserves of Pernambuco
Water management is a growing issue in Pernambuco in Brazil. On the background of an analysis of the
water supply issues and the legal and policy framework in Pernambuco, drawing particularly on the Recife
Metropolitan Region as a pilot case, partners in the EU H2020 project ‘SUBSOL – bringing coastal SUBsurface water SOLutions to the market’ have developed a set of recommendations to safeguard the
future supply of freshwater.

RECOMMENDATIONS
•	Subsurface Water Solutions (SWS) are capable of addressing the water management issues of Pernambuco.
Moreover, they are low-cost, low-tech and fit the local
institutional capacity.

•	As regulation for aquifer recharge with reclaimed water
is very strict, implementation of SWS systems requires
careful filtering of reclaimed water, continuous documentation and monitoring of the water quality and eventually
close dialogue with authorities about the room of maneuver within existing regulation.

•	The local authorities in Pernambuco are aware of the
urgency of the issue and positive towards SWS schemes.
A pilot project is however needed to demonstrate the
benefits and potential of a full scale implementation of
SWS technologies.

•	In order to ensure an efficient and legitimate process
with local support and cooperation and a solution that is
adjusted to local needs and resources, dialogue with all
stakeholders and authorities prior to decision making
and implementation is core.
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WATER SUPPLY CHALLENGES IN
PERNAMBUCO
A combination of pressures on the groundwater makes water resources management a major challenge in the Recife
Metropolitan Region (RMR) and the wider area of Pernambuco. Steady growth of the population and economic activities in the region is increasing the pressure on freshwater
resources in the region. Also, periodic shortages of freshwater due to seasonal variations in rainfalls have worsened
over the last years due to climate change. The resulting
lowered groundwater level has further caused salt water
to seep into the groundwater along the coast. The pressure on and lack of control with groundwater resources is
further increased by lack of implementation and enforcement of groundwater regulations, leading to widespread
unauthorised drilling to establish private water wells.
As groundwater is the main source of freshwater in the
region, the decreasing level and quality of groundwater is
an urgent problem.
Authorities in the RMR region are aware of these challenges and improved water management is high on the
agenda. A number of measures have already been taken to
mitigate the existing water shortage conditions and regain
control with drilling. A number of private wells along the
coast have been closed down, and in other areas authorities have given licenses to still pumping wells. Rainwater
is collected in cisterns and infiltrated in upper catchment
areas to be recharged into the aquifer. However, the measures do not match the scope of the problem – the water
supply remains unstable and insufficient, and groundwater
levels are decreasing1.

SUBSURFACE WATER
SOLUTIONS
Subsurface Water Solutions (SWS) offer a series of solutions to freshwater resources problems in coastal areas by
means of advanced groundwater management (pumping,
infiltrating, controlling) which enables protection, enlargement and sustainable utilization of fresh water resources. Combinations of wells extracting brackish water and
infiltration (ponds) or injection (wells) of fresh water are
used to control the position of the interface between fresh
and brackish water, thereby creating a barrier against further saltwater intrusion and securing the freshwater wells

inwards. Moreover, it enables storage of large volumes of
run-off or recycled water in the underground in order to
ensure a stable water supply year-round, irrespective of
seasons and shifting levels of exploitation, e.g. from agriculture and tourism.
SWS systems address all of the main water issues of Pernambuco and the wider region. Moreover, while SWS systems work by stimulating natural infiltration to secure the
availability of clean water during the dry season, and as
they require little energy to run compared to for example
desalination technologies, they provide environmentally
sustainable and low-cost alternatives for water management. Finally, as SWS systems require little operation and
maintenance, and they can be easily implemented with the
existing institutional and economic capacities of authorities in Pernambuco.

PERSPECTIVES FOR THE UPTAKE
OF SWS SYSTEMS
The federative unit of Pernambuco has resources politics in
place, with defined objectives and legal instruments for the
establishment of Integrated Water Resources Management.
The RMR region is relatively politically stable and an area of
government interest as it is one of the most important ports
for tourism and trade.
On artificial recharge, the law specifically mentions that
the government should provide incentives to private entities
for artificial recharge by reducing public fees. This law also
checks on well drilling and pumping flow rate. However,
there is need for improved implementation and enforcement of groundwater regulations to control extensive overexploitation. In the municipality of Recife, a law from 2015
obliges new enterprises with more than 500 m² to install
green roofs and reservoirs for water storage. This is a step
towards the implementation of aquifer recharge with seasonal rainfall.
Therefore, even if the legal framework currently in place is
still quite prohibitive as it sets strict conditions to implement
SWS schemes, the assessment shows that the authorities
seem to be aware of the challenges and open to think about
potential benefits of SWS schemes to address these.
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There are, however, some obstacles that require attention:
•	
The current legislation regarding the natural resources
allows recharging of aquifers only under certain strict
conditions. The water which is injected should be of
very high quality in order not to threaten the ecological
state to the water reserves and aquifers. Further, in order to obtain authorisation from the Pernambuco State
Water and Climate Agency (APAC) and the Pernambuco
State Environmental Agency (CPRH), it is compulsory
to demonstrate the technical, economic and sanitary
feasibility of artificial recharge of aquifers to guarantee
groundwater quality preservation2. This requires complex approval procedures and continuous monitoring
and documentation of water quality.
•	
In order to manage the groundwater barrier between
fresh and saline water, proper implementation and enforcement of groundwater regulation to avoid unauthorised wells and control water extraction is important.
Also, enforcing the obligation of enterprises to install
green roofs and reservoirs for water storage would support the supply of seasonal rainfall water for recharge.
Finally, fees for groundwater extraction might be necessary in order to support the implementation and continuous monitoring of any water management solution.
Such steps might lead to conflicts with private water
users and enterprises as this will have some immediate
costs for them, while the benefits of such enforcement
will only be visible in the longer run.
On this background, the recommendations for exploring
and implementing SWS solutions in Pernambuco involve
four main issues:

Adaptation to legislation on infiltration of water
The strict regulation on water quality before recharging it and on permission procedures necessitates a close
dialogue with local authorities about the possibilities for
SWS projects within the existing regulative framework.
For example, the strict demands on water quality before
recharging it does not take into account the efficient
filtration process which the water undergoes when passing through the aquifer. About 60 to 90 days of aquifer
passage is sufficient to remove the most resilient pathogens and other substances. Institutions consulted within
SUBSOL seem generally open to review the relevant legislation if SWS pilot projects would deliver promising results to
address problems with water supply in the region of
Pernambuco.

More specifically, this includes adapting legal frameworks
and permission procedures to facilitate implementation of
innovative pilot projects and develop practical guidance for
the implementation of SWS projects (including technology selection, tendering, operation and maintenance and
licensing).

A pilot SWS project
In order to provide the needed documentation for the
technical, economic and sanitary feasibility of artificial
recharge with SWS schemes, and to test the ability of the
aquifer to clean recharged water, an important first step
would be to allow for a pilot study. This requires an exception from the current legal framework. The agencies APAC
and CPRH have expressed openness towards such a pilot
project to explore the potentials of a full scale implementation of SWS technologies.
The positive attitude shown by potential stakeholders towards the SWS technologies in the RMR creates a favourable
framework for the realization of necessary pilot studies.

Elaborating an overview of available solutionss
In order to find solutions which fit the water issues, economy and institutional setup of Pernambuco, it is important to achieve an overview of available alternatives and
their pros and cons.

Proper process
As water supply is a major issue for households as well
as for industry and environment, there are many stakes
involved. For example, any attempt to ensure a more stable supply of clean water will require investments, better
enforcement of regulation and eventually fees. In order to
ensure an efficient and legitimate process with local support and cooperation, and in order to ensure that the solution and particular details of implementation address the
actual local needs, resources and institutional framework,
it is vital to have a proper, inclusive process prior to decision making and implementation. That is, that all stakeholders and decision makers are properly informed about the
alternatives and their pros and cons, that their concerns
are addressed with proper information, and that they are
involved in a debate about solutions. This may also prevent
or reduce potential conflicts, for example about charging
additional fees on users for irrigation water. Participatory
Technology Assessment (pTA) is an efficient methodology
to align water solutions with local needs and capacities
and obtain the required dialogue.

The SUBSOL project

Credits and disclaimer

SUBSOL targets a market breakthrough of SWS as
robust answers to freshwater resources challenges in
coastal areas, by demonstration, market replication,
standardization and commercialization. The route to
market includes business cases, market scans and
capacity building in selected regions in Europe (Mediterranean, Northwestern Europe) and worldwide (USA,
Brazil, China, Vietnam). SUBSOL will share experiences
and outcomes with stakeholder groups through an online platform which will be linked to existing networks,
including EIP on Water.

This policy brief was produced by the Danish Board of
Technology (DK) on the basis of the research and analysis by adelphi (GE) and ARCADIS (NL). The work involves
meetings and interviews with key informants and a desk
study.

The SUBSOL consortium combines knowledge providers, technology SMEs, consultants, and end-users from
across Europe. Our ambition is to introduce a new way
of thinking in terms of water resources management,
promoting the sustainable development of coastal areas
worldwide. This will stimulate economic growth and will
create market opportunities and jobs for the European
industry and SMEs.

The SUBSOL project is funded by the European Union’s
Horizon 2020 research and innovation programme. The
views expressed in this brief do in no way reflect official
opinion of the European Union.
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