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Abstract: The quantity and quality of water supplies have been impaired by human actions, which made evident that all aspects 
of the environment, human needs and economic sectors are interdependent. Therefore, a new concept of natural 
resources management is needed in order to allow an integrated management and planning. The management of water 
resources in Brazil is based on the concepts of democratic and decentralized social participation, presented in the 
National Water Resources Policy. This Policy defines the watershed as the territorial unit for water resources planning 
and management, whilst the Basin Committees are the bodies responsible to manage and rule the water usage. This 
article presents an analysis of the practice of the principles established in Brazilian Water Law and in the legislation 
of São Paulo State, based on a case study. The aim is to develop a diagnosis of the activities of a particular Basin 
Committee. This was done by means of an assessment of its goals and achievements against the identified river 
basin’s major deficiencies. Based on the results recommendations are made for the improvement of water resource 
management. The research indicates that the Basin Committee plays an important role in the management and 
conservation of water resources, but there are still many challenges for the future. Most problems and 
recommendations identified by this research could be used to help other committees and water management systems. 
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1. INTRODUCTION 

The water availability, in matters of quantity and quality, has been impaired by many human 
actions such as rapid population growth, urbanization, overexploitation, and unsustainable 
consumption of water in industry and agriculture (Azizullah et al., 2011; GWP & INBO, 2009). 
Brazil has a privileged position on the world stage regarding the availability of water resources; 
after all, it has 12.5% of the freshwater on the planet. However, despite the abundance of water, 
there is a great disparity in the distribution of population and water resources. For example, the 
largest percentage of the population is in the Southeast and Northeast (71.56%), which hold the 
smallest water reserve in the country, corresponding to 9.30% of the total. Moreover, coupled with 
this reduced water availability in several regions, concentrated and non-point pollution of water 
bodies contributes to an unfavourable scenario. It highlights the need for adequate watershed 
management.  

Because of the worsening environmental pollution in many regions of the world, in 1992 Agenda 
21 was signed at the 2nd United Nations Conference on the Environment and Development. It 
defined the planning and management of integrated natural resources as necessary, with an 
emphasis on management of water resources on Chapter 18 (ONU, 1992). According to Lundqvist 
(2000), Agenda 21 and the 1992 Dublin Conference on Water have been the basis for important 
initiatives and policy reviews and present the basic principles for a renewed water policy. 
Consequently the Integrated Water Resources Management (IWRM) framework was designed 
based on four key principles that were cited in both texts (White, 2013). The IWRM approach has 
now been accepted internationally (UN-Water, 2008). Until 2008, 16 of the 27 developed countries 
and 19 of the 77 developing countries surveyed had fully or partially developed IWRM plans, 
including Brazil (GWP & INBO, 2009). 



36 I.C. Aversa & J.L.B. Brandao 

 

2. MANAGEMENT OF WATER RESOURCES IN BRAZIL 

In Brazil, it can be said that the concern with the management of water resources began in 1907 
with the presentation of the Water Code to Congress, whose publication occurred in 1934 (Barth, 
1999). However, the Water Resources National Policy (PNRH) was only established in 1997, thus 
providing a concrete model of managing surface and groundwater. The development and adoption 
of the PNRH and state laws relied on national and international developments as a backdrop in 
discussions. According to Borsoi and Torres (2012), this Act incorporates principles, norms and 
standards of water management already accepted and practiced in many countries. The Federal Law 
9433/1997, known as the Water Law, instituted the PNRH and created the National Water 
Resources Management System (SINGREH). Alongside the PNRH, state policies for managing this 
resource were also created. After eleven years of the promulgation of the National Law, all units of 
the Brazilian federation had already established their State Water Resources Policies (ANA, 2007). 
The PNRH breaks down into fundamentals, objectives, guidelines and instruments of action, with 
its foundations laid down in its Article 1, namely: 

“I - Water has a public domain; 
II –Water is a limited natural resource with economic value; 
III - In situations of scarcity, priority of water resources is for human and livestock 

consumption; 
IV - The management of water resources should always provide for the multiple use of water; 
V - The watershed is the territorial unit for the implementation of PNRH; 
VI - The management of water resources should be decentralized and rely on the participation of 

the public powers, users and communities.” 
The Principle II of Law 9.433/1997 follows one of the Dublin principles that water should be 

considered an economic good (Jaspers, 2014) and the Principle IV follows the Integrated Water 
Resources Management framework since defines the watershed the territorial unit for water 
management (UN-Water, 2008). 

Law 9.433/1997 promoted an important decentralization of management by changing the sphere 
of administration from a city or state level to the local sphere of the river basin. This concept for 
water management strategies has been also consolidated in the European Water Framework 
Directive (WFD), Directive 2000/60/EC (Molle, 2009). In Brazil, the decentralization was 
institutionalised thought the creation of Basin Committees (CBH) as part of SINGREH. The CBHs 
are responsible for locally managing the river basin, seeking to adapt management according to the 
characteristics, variables and problems in each watershed (Brasil, 1997). The CBH’s competences 
are, among others, to elaborate, approve and monitor the implementation of the Basin Plan, 
establish mechanisms and values for the charging for water use, arbitrate conflicts related to local 
water resources, and coordinate the activities of the entities involved (Brasil, 1997). 

Based on the Principle VI of PNRH that established the participation of the main stakeholders, 
the Basin Committees are composed of representatives from different segments of the basin, such as 
state agencies and entities, municipal governments and society (NGOs, universities, unions). The 
CBH’s composition allows articulation between the public power, users and civil society in the 
formulation of the Basin Plan, as well as programs and projects for conservation of water resources 
(ANA, 2007).  

According to Tucci (2000), three of the instruments provided in the PNRH should be 
highlighted: the Basin Plans, as documents that consolidate the planning process, use, preservation 
and restoration of water resources; the Granting of rights of water use as an instrument of control 
and to guarantee the rights of use of water; and Charging for use of water, as a means of 
recognizing the economic value of this and encourage rationalization of its use. 

In this paper, we analyse the practice of the principles established in Brazilian Water Law and in 
the state of São Paulo legislation, based on the Tiete-Jacaré River Basin, as a case study. First, we 
present a contextualization of the Tiete-Jacaré River Basin, followed by an evaluation of its main 
deficiencies. Based on the documentation review and interviews of CBH’s members, the Basin Plan 
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and the key goals were analysed taking into account the main problems identified in the previous 
stage. The instrument Charging for use of water and its implementation process were also part of 
this research. Recommendations are made for the improvement of water resource management.  

3. THE STUDY REGION - TIETÊ-JACARÉ RIVER BASIN (UGRHI-13) 

In accordance with the decentralization of the water management, the state of São Paulo is 
divided into 22 Units of Water Resources Management (UGRHI). The focus of this research was to 
analyse the Tietê-Jacaré River Basin Committee (CBH-TJ), responsible for the management and 
planning of water resources of the UGRHI 13, whose location is shown in Figure 1. The UGRHI 13 
has a total area of 11,803 km² (São Paulo, 2006) and 1,462,855 inhabitants in 2009 (São Paulo, 
2011). This UGRHI covers all or part of 34 municipalities, with most municipalities having 
populations of fewer than 20,000 inhabitants. Regarding the economy, UGRHI-13 was classified by 
the Water Resource State Plan - PERH 2004-2007 as “in process of industrialization”. Its economic 
focus is on agribusiness with the main economic activities being production of sugar and ethanol, 
mining, tanneries and foundries (São Paulo, 2010). The vegetation in the studied area presents itself 
with little conservation. According to the Forest Inventory of the State of São Paulo, in 2005 the 
remaining natural vegetation occupied about 6% of the area of the UGRHI, mainly located in areas 
unsuitable for agricultural use (CPTI, 2008). 

 

Figure 1. Location of UGRHI-13 in the state of São Paulo. Source: Adapted from CPTI (2008) 

The Tietê-Jacaré River Basin is a sub-basin of the Tietê River Basin, whose drainage area is 
comprised of five other sub-basins: Upper Tietê (UGRHI-6), Sorocaba/Middle Tietê (UGRHI-10), 
Piracicaba-Capivari-Jundiaí (UGRHI-5), Tietê/Batalha (UGHRI-16) and Lower Tietê (UGRHI-19). 
It is worthy of note that UGRHIs 5, 6 and 10, upstream of UGRHI-13, are the most industrialized 
and populous units in the state, and responsible for the discharge of pollutant loads from most 
metropolitan regions of São Paulo and Campinas, which contribute to the decline of water quality in 
the Tietê-Jacaré Basin. 

Water quality in Brazil is evaluated based on some of the quality indices created by CETESB 
(Environmental Agency of the State of São Paulo), such as the Water Quality Index (IQA) and the 
Index of Water Quality for the Protection of Aquatic Life (IVA). The IQA has as its primary focus 
usage for the public supply with the calculation incorporating nine variables considered relevant for 
the assessment of water quality. The IVA aims to assess water quality for protection of fauna and 
flora, considering the presence and concentration of toxic chemical contaminants, toxicity, 
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dissolved oxygen and pH. The data of both indexes are summarized in Figure 2 for Tietê-Jacaré 
Basin and the three upstream river basins, UGRHIs 5, 6 and 10. It can be observed that when 
compared to the results of the basins upstream, UGRIH-13 provides the best results of water 
quality. Thus, it is important to note that the low quality of the water bodies of UGRIHs 5, 6 and 10 
influences the water quality of UGRIH 13.  

Regarding the availability of water resources, the Tietê-Jacaré Basin was ranked by Status 
Report 2011 as "Under Care". The water availability in the basin is predominantly from surface 
resources (about 40 m3/s), compared to underground resources (10 m3/s). Similarly, the use of 
surface water predominates, with approximately 71.7% of the total demand (São Paulo, 2011). 
However, about 80% of the water used in the basin for urban water supply comes from groundwater 
(Peres, 2012). The water monitoring system of UGRHI 13 also covers fourteen monitoring points 
for groundwater, in which the water quality was verified as “good”. Among the sub-basins of the 
Tietê River Basin, the Tietê-Jacaré was the one that obtained the best results for groundwater, with 
only 14% of points monitored inconsistent with the standards of drinking water (São Paulo, 2011). 

Referring to the collection and treatment of sewage, although 97% of the sewage generated in 
UGRHI-13 is collected, rates of treatment accounted for only 52% of the total collected, resulting in 
only a 40% reduction in the organic load released. The indices of sewage treatment of the other 
UGRHIs of Tietê River Basin ranged from 77% to 44%, in 2009 (São Paulo, 2011). Another 
important aspect is the collection and disposal of solid waste. According to the inventory of 2011, 
in UGRHI-13, only 38% of the generated solid waste is properly treated, and improper allocation 
accounts for 0.4%, with the remainder defined as "Controlled". However, it is important to mention 
that the disposal of solid waste from some of the most populous cities in UGRHI was classified as 
"controlled”, i.e., does not present serious risks to health and the environment. Despite the 
collection and disposal of solid waste in UGRHI-13 not being ideal yet, there has been significant 
progress over recent years. In 2008, eight municipalities were classified as “in an improper 
condition” whereas, but in 2009, only one municipality maintained such a classification. 

 

Figure 2. IQA and IVA of the UGRHIs 05, 06, 10 and 13 
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 4. DISCUSSION  

4.1 Diagnostics of the Tietê-Jacaré Basin 

Based on the analysis of the Technical Report Tietê-Jacaré Basin (CPTI, 2008), it was possible 
to verify the conditions of the river basin and identify its main deficiencies. The contamination of 
surface waters is mainly related to releases of waste or headwater drainage ditches, disposal of 
domestic sewage, and industrial waste from the decomposition and percolation of rainwater. 
Groundwater contamination occurs indirectly, in particular by means of infiltration and percolation 
of leachate and subsoil agricultural products, due mainly to improper disposal of solid waste. These 
aspects are detailed and discussed below.  

One of the main pollution sources in the basin is related to the unsatisfactory rate of sewage 
treatment, with a deficit of 48%, in 2009 (São Paulo, 2011). Noteworthy is that the largest 
municipality of the UGHRI, the city of Bauru, launches 100% of sewage collected in natura, that 
represents about 35.4% of the entire remaining organic load of the basin (CPTI, 2008). Although 
still unsatisfactory, there was a considerable increase in the rate of treatment in the basin from 2008 
to 2009, jumping from 35% to 48%. This advance is related, among other factors, to the action of 
the Basin Committee, by means of funding from FEHIDRO (State Water Resources Fund), and the 
Clean Water Project. The Clean Water Project is a joint effort between the Department of Energy, 
Water and Sanitation, through DAEE (São Paulo Water and Power Authority), and the Department 
of Health, which provided funding to 87 state municipalities for projects of waste water collection 
and treatment in 2005 and 2006 (DAEE, 2012). However, despite the efforts and incentives of the 
CBH-TJ and other state agencies, without the implementation of a system of sewage treatment in 
the city of Bauru, satisfactory reduction of the organic load in the remaining water bodies in the 
basin will not be achieved. 

Another important aspect for the protection and conservation of water quality is the collection 
and disposal of solid waste. Despite the progress achieved between the years 2008 and 2009, it is 
necessary to increase the percentage of waste properly disposed of, which in 2011 accounted for 
only 22.5% of the total volume generated in the basin (São Paulo, 2011). From analysis of the 
Technical Report nº 402 (CPTI, 2008) it is important to note the absence of data regarding the 
generation and disposal of agricultural waste. Whereas the focus is on agribusiness on UGHRI-13 
and that agricultural residues represent a major risk to soil and the quality of surface and 
groundwater resources (e.g. nutrient enrichment), this aspect is very important for the basin and one 
of the greatest shortcomings of the Basin Plan. 

Besides the improper disposal of solid waste, the low rate of plant coverage and disorderly land 
use contribute to the impairment of recharge areas of the aquifers. Therefore, the protection of these 
groundwater recharge areas should be a priority, in order to promote recovery of degraded areas, 
conservation of remaining vegetation and planning for the integrated use and conservation of water 
resources. For this reason, there is the on-going process of creating the Protection and Recovery 
Area of the Guarani Aquifer System (APRM-SAG), corresponding to the flourishing area of the 
aquifer and its surroundings.  

Moreover, there is a need to build up a solid database that contributes to the development of a 
proper management plan in line with the reality of UGRHI. CETESB has had, since 2002, a 
program for monitoring water made up of five types of network for monitoring water resources 
(CPTI, 2008). At UGRHI-13 there are only seven points for the monitoring of surface water, 
including four belonging to the Basic Network, one for Regional Monitoring, one for a Network of 
Sediment and for the Bathing Suitability of Rivers and Lakes. However, there are no points for 
Automatic Monitoring, aimed at control of domestic and industrial pollution sources as well as the 
water quality for public supply. Therefore, it is clear that the monitoring network is not sufficient to 
effectively monitor water resources and diagnose sources of contamination in the basin. To that end, 
it was suggested in the Basin Plan the inclusion of seventeen new points for the expansion of the 
monitoring network. 
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The lack of information is also present in the management of water supply services, with respect 
to information regarding surface catchment points. Updating the database of users is one of the 
essential steps for the deployment of water charging. Thus, the CBH-TJ started reviewing the 
records in the first half of 2011, which in June 2012 was still in the process of consolidation. In 
addition to investments in infrastructure, the plan emphasizes the importance of managing water 
supply services, especially regarding loss control and operational sustainability of water supply 
systems. According to Report nº 402/08 (CPTI, 2008), the amount of water loss in municipal supply 
networks varied in 2007 between 14.5% and 54.1%. Thus, aiming at the rational use of water and 
ensuring public supply, the Basin Committee determined that the optimal use must precede the 
prioritization of uses. Moreover, it should be linked to that granted with actions for different sectors, 
such as adopting the reuse system, systems of avoidance and loss control, practice of awareness and 
recovery of vegetation. Optimizing the use by CBH-TJ is a very important strategic measure for the 
management of water resources as it should initially reduce or eliminate losses and waste, thus 
identifying the real water demand from the basin before establishing usage priorities and criteria for 
new grants. 

4.2 Basin plan and action by the Tietê-Jacaré river basin committee 

The Tietê-Jacaré Committee was created on November 10th 1995. The process of developing the 
Basin Plan began in 2004 and was completed in 2008. According to Peres (2012), the structure and 
contents of the Tietê-Jacaré Basin Plan were in accordance with the minimum established by law 
(CRH Resolution nº 62/06). During the writing of the Basin Plan, the CBH-TJ developed the 
General Framework for Action for short, medium and long-term implementation, based on legal 
statutes and PERH 2004/2007 (CPTI, 2008). Within this Framework the CBH-TJ defined goals and 
actions, which covered several areas of the Committee’s responsibility and other relevant aspects 
for management of the basin. However, we noted that the General Framework for Action is 
presented in a fairly wide-ranging but undetailed form. In other words, it does not provide specific 
information on how to reach the goal, incentive means, frequency, and schedule targets for the 
enforcement of actions. In addition, some goals overlap, giving the project an image of poor 
objectivity. Table 1 presents some examples of actions considered as lacking detail. 

 
Table1. Examples of General Goals and Actions considered as lacking detail 

Specific Strategic Goals (MEE) Recommended Action (A) Information not supplied 
MEE 1.2.3: Prepare technical basis for 
implementation of the rational use of 
groundwater resources and their inclusion in 
the Database of State of São Paulo (BDRH-
SP) 

A 1.2.3.1: Increase network of ground 
water monitoring 

- dimensions of increase; 
- priority areas for monitoring; 

MEE 2.1.10: Control and maintain the 
recharge areas of the Guarani Aquifer 

A 2.1.10.1: Recovering riparian vegetation 
(re-vegetation, small watershed 
management, sources protection) 

- Recovery goal as percentage or 
area of percentage per year; 
- vegetation type allowed (exotic, 
native, among others);  

MEE 2.1.2: Foster the development of 
municipal public policies, municipal master 
plans, land use laws and master plans for solid 
waste. 

A 2.1.2.2 Support the development of 
Municipal Sanitation Plans 
A 2.1.2.6: Establish a control program of 
solid urban waste, industrial waste, and 
health 

- Deadlines of municipalities to 
draft the Municipal Sanitation 
Plans; means of support; 
- Residue reduction goal per year; 

 
On the other hand, the final prioritizing of “Actions under the plan of the Tietê-Jacaré Basin” 

(short-term) was quite consistent with the needs of UGRHI-13. The short-term goals cover the most 
important factors in maintaining the environmental quality of a watershed, such as: (i) recovery of 
riparian and permanent preservation areas; (ii) information gathering and system deployment of a 
basic Database (BDRH-TJ); (iii) environmental education; (iv) enhancement of sewage systems, 
collection and disposal of solid waste and rational water usage. However, issues related to land use 
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planning and management were not considered priorities by the CBH-TJ. This factor has significant 
influence on the quality and availability of water resources, and it is important to include it in 
further stages of planning and goal setting priorities.  

Through the documentation analysed in this study, it was found that over seventy legal actions 
have deadlines set for the years 2008 and 2009 and thus, at the time of the study should have been 
completed. However, in interviews with members of the CBH-TJ, issues relating to the goals and 
deadlines were deemed as not feasible considering the reality of the Basin Committee, as “it is still 
in the design phase”. Another reason suggested for this failure was the dependency on the limited 
financial resources of FEHIDRO, due to not charging for water use. Thus, as they are dependent on 
state funds, the CBH-TJ is not able to develop or commission projects, being restricted to the 
“spontaneous” demand for projects. These projects are derived from the interests of other 
institutions and entities and are not, necessarily, conducive to matching measures defined as 
priority. 

In 2012, a review of the PEHR of the state of São Paulo started. In this process, CRH (State 
Board of Water Resources) sought to review the PERH 2004-2007, together with the other spheres 
of government in order to obtain a schedule based on agreed actions, which could be feasible. The 
pact comes, therefore, as an institutional strategy to address the issue of spontaneous demand 
projects, through the establishment of commitments of all public bodies involved at different levels 
(local, state and federal), interfaced with the theme of the referred Social Pact, as well as civil 
society organizations. Thus, the CRH seeks to provide integration and coordination between 
different public policies in addressing a particular problem or intervention (Fundação Christiano 
Rosa, 2011). 

4.3 Charging for water use 

The introductory process of charging for water use in the basin of the Tietê-Jacaré began on June 
14th 2007, when the first meeting was held for the creation of the Technical Group for Water Use 
Charges. In 2009, the proposed introduction of charging for the use of water resources in basin of 
the Tietê-Jacaré was approved by Resolution CBH-TJ n º 05, to start on January 1st 2011 (São 
Paulo, 2012). According to this Resolution, the proposed charging values for the basin remained 
within the limits and conditions set by the State Water Council (CRH). Since the adoption of the 
Proposed Collection, new advances have taken place, such as the approval of the mechanisms and 
amounts for the water charging in the Tietê-Jacaré Basin. In addition, the upgrading and 
consolidation of data from records was started.  

However, despite advances, charging for water use in the basin had not been implemented at the 
end of the year 2011. In December 2011, a new deployment schedule was approved (CBH-TJ 
leaving another five steps to begin charging (São Paulo, 2012). In the second half of 2012, the CBH 
was planning its campaign of disclosure and clarification for users, a legal requirement before 
submitting the declaration for the Convocation Act. At the time of writing this article (2013), the 
Water Use Charges had not yet been implemented.  

According to the CBH-TJ (2009), annual revenues were estimated at 7,210,071.94 reais (about 
3.6 million US dollars) in the first year of implementation of the charges, and 10,301,102.78 reais 
(approximately 5.2 million US dollars) in the third year. However, according to the basin plan, to 
meet all the UGRHI demands (by 2019) an investment of about 270 million reais (about 135 
million US dollars) is necessary. On the other hand, from 1997 to 2009 about 20 million US dollars 
from the resources of FEHIDRO had been invested for a total of 184 projects funded (CBH, 2009). 
According to the estimate of the Committee, in the first year of the water charging there will be 
raised approximately 36% of all resources invested in the Tietê-Jacaré Basin in the last 13 years. 
Moreover, in three years, the UGRHI would raise approximately 100% of all resources invested in 
the last 13 years. 
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5. RECOMMENDATIONS 

This work focuses on the practice of the principles established in Brazilian Water Law based on 
the case study of the river basin Tietê-Jacaré and this paper showed a diagnosis of the river basin 
and an analysis of the performance of the Basin Committee.  

The results of this research have shown that one of the biggest problems being faced in UGRHI-
13 refers to raw domestic wastewater discharges “in natura” or after insufficient treatment in water 
bodies. Furthermore should be noted the negative influence of the upstream UGRHIs 05, 06 and 10 
on the water quality of the Tietê-Jacaré Basin, which do have very poor water quality in most rivers. 
Therefore, it is extremely important to implement an integrated management of the UGRHIs of the 
Tietê River Basin, based on monitoring of water quality upstream and downstream of each sub-
basin, aiming to control pollution. The involvement of basin managers in the complex interactions 
between upstream and downstream and the effects on hydrological, biochemical and biological 
processes is also defended in the “Handbook for Integrated Water Resources Management in 
Basins” (GWP & INBO, 2009). The integrated management of water resource in the whole river 
basin is also considered important in Europe, due to the great amount of transboundary rivers 
(Mylopoulos et al., 2008). Given the size of Brazil and the similar difficulties observed, the same 
approach must be considered. 

Referring to the quality of water bodies, the importance of implementing a system of sewage 
treatment is clear. In Europe, the main reasons addressed for reduction of water pollution was the 
improvement of wastewater treatment, reduction of volumes of industrial effluents, decrease in the 
use of fertilisers (Kristensen et al. 2013). In the Tietê- Jacaré Basin, the importance of implementing 
a system of sewage treatment in the city of Bauru must be stressed. However, due to the size of this 
city, the financial resources available from FEHIDRO are not sufficient. Thus, the solution to this 
problem is beyond the reach of the Basin Committee and we suggest that it should be dealt at the 
municipal or state level. In this case, we recommend that the Tietê- Jacaré Basin Committee assume 
a coordinating role, promoting institutional coordination between the various governmental and 
institutional circles in order to establish goals committed to this issue. 

Another important source of contamination identified in the study is the improper disposal of 
solid waste, including solid agribusiness waste, on which there is little information concerning main 
forms of disposal. Therefore, it is recommended carrying out a diagnosis of agricultural waste 
generation, together with an environmental education campaign on the subject. The lack of 
information and an updated database was considered in this study a major obstacle to proper 
planning and management of water resources. As stated by Van Ast (2000), in order to have an 
interactive management, it is important to implement a continuous monitoring of a wide range of 
system parameters. The lack of information and the need for an improvement of the database and 
informatics network was also identified in Peru (Eda and Chen, 2010). Since the existing 
monitoring network of UGRHI 13 is insufficient to characterize the reality of the river basin, it is 
extremely important to consolidate the database and expand the monitoring network.  

Referring to the water resources basin plan, we concluded that the strategic goals and 
specifications recommended and defined in the General Framework for Action covered the key 
aspects to the basin. However, it showed little objectivity and detail, with some important 
information omitted. This lack of detail was considered a constraint for the effectiveness of the 
Basin Plan and for the achievement of the established goals and time frame.  

Another key factor pointed out for the timely implementation of the goals is the dependency of 
the CBH-TJ of a “spontaneous” project demand and the limited funding available. The study 
indicates that a possible solution to this difficulty lies in promoting institutional coordination 
between the various governmental levels to establish committed goals, by means of a pact, as was 
done during the drafting of the new Water Resources State Plan (in the development phase). The 
introduction of charging for water use also brings with it a possible solution to the problem cited, 
and represents a crucial aspect for the planning and management of water resources. The charge 
will significantly increase the financial resources available and allow the implementation of the 
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Basin Agency (the committee technical office), which will contribute to the gradual replacement of 
"spontaneous demand" of projects, for "induced demand".  

We also recommend for the review of the basin plan, to give incentive or incentivise projects 
associated with proper land use and occupation as preventive measure against erosion, extreme 
events and contamination of groundwater resources. As examples, projects of returning rivers and 
urban streams to their natural state (Van Ast, 2000) and reforestation of protected areas and of 
groundwater recharge area. 

Despite the shortcomings and problems identified, many advances have been made by CBH-TJ 
in recent years such as the conclusion of the basin plan, the approval of fundamentals and fixing 
mechanisms and values for charging for water use as well as some improvements to the collection 
system and waste water treatment, and disposal of solid waste. For this reason, it can be concluded 
that the CBH-TJ plays an important role in the management and conservation of water resources. 
However, there are still some challenges for the future. As defended by UN-Water (2008), 
“experiences in implementing IWRM should be evaluated, monitored and shared through global 
coordination mechanisms”. Thus, performing periodic reviews and performance evaluation of the 
committee has proven crucial to overcome difficulties and achieve continuous improvement. 	
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