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More than 40 years a ’

““...the air and waters surrounding us cannot re

fenced, and so the tragedy of the commons as 2
must be prevented by different means, by coerc
taxing devices that make 1t cheaper for the polluter tc
his pollutants than to discharge them untreated”.

Hardin, Garrett. “The Tragedy of the Commions™. S
Vol. 162, 13 December 1968.
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Today

an water availability increase of:
* 17% for 1rrigation
* 70% for urban supplying
* 40% 1n the total demand
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United Nations Conference on Environment and
Development (Rio de J aneiro 1992):

v" The development must be supported, in 1 all the
participation of the users, decision //;/ 1S
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International Policies

* Consequences:

“* obsolete conducts have been abandoned, leading up
. W
reduction of the wastefulness and environmenta
TS . o/ : // / :
** France: reduction of 12 % in the an v rc
/ ! g
of the industrial sector between /// 19
“* Germany: River Rhine, which 30 é
Q // 1T N < o
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France (1960s) — basis for the Brazilian system

* “User pays” and “Polluter pays” principles

* Compensation system — subsidy for wastewater treatment

*  Water charges at the level of river basins (6 in France)

se charges 7 /

' Purpose of quantitativ
he average daily quantity of [management / X

pollution generated during  kpyblic and private b
he month of maximum indivuduals are liable to
for extracting water or
. W
Pollutants as suspended pltering /// 7
solids, oxidizable substances ment
and nitrogen are taken in

account
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Brazilian Policy

water use and pollution

» Charges are not just a sou
soclo-environmental suste ,/// 1
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BRAZIL” // 7
Pilot Project — The Paraiba do Sul k

7
> First basin in Brazil where the charge was impl L / ,
(approved in 29 May 2002) / 7
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Descritpion of the area

* Localization: Southeast region, between the States of
Minas Gerais, Rio de Janeiro and Sao Paulo

* Drainage area: 55.500 Km?

* Biodiversity: Despite th:
1s still con31dered one

o
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Pilot Project — Characteristics

J All users of federal rivers in the basin are potential payers, /%////

excluding users whose collection does not exceed 1 I/s and
Small Hydropower Plants with installed capacity lower than

.

[ Incomes are applied in recovery and preservation ////
Z
D] cllld

%

|V

7

/// 7 7

» Minimize insecurity of pa
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Pilot Project — Methodology

C =Q_ xKxxUPP + Q_xKxUPP + Q_ x(1 - K,)x(1 - K, K;)xUPP

s s
ol

collection consumption pollution/effluents dilution(BOD)

o— unitary price reduction for K, — level of efficiency

ollection (<1); defined by the reductlon in the wastev
ommittee //// ////

olume and the collected volume;
given by the user
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Parcels contribution

ICollection

IConsumption

Pollution

* Making a “water
reserve” 1s already
Enough to be

hargeable; another
ser cannot use this
water

* K, <1 indicates
that collection has
lower impact than

the consumption of
water

* Flow effectively
iconsumed

I* Besides Brazil,
France is the only

ountry that cleary by the choice of only one

Eharges for
osumption

* Consider efforts of those who
Iready try to reduce the levels
ollution of its discharges

?
. [

/
‘L 2/
. T16
» L

////?

 Qualitative aspects sim

// v £
arameter, the BOD: / 7
v Can easily b /////// 7
estimated Z
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Preliminary Results

According to study of the Sao Paulo Unmiversity (USP):
v" All the analized index of pollution are below the tolerant limits

v Level of fecal coliforms is 43 for each 100 ml of water
(tolerated limit 1s 1000 coliforms for 100 ml of water)

v" No more heavy metals in the water and despite the proximit 7
with the Nuclear Industries of Brazil, no presence of radiatio

low load

* The unitary uniform price for /,’ tire |
the scarcity or abundance of water in
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Use of Charge Resources

> River Basin Committee use the charge resources in the / 7
y

Programa Produtor de Agua

> Pilot programe with 3 years
B duration in t /////// CC
' Piracicaba, (

o //é/ arl

0 ]

~
[
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Use of Charge Resources

» 220 rural farmers are remunareted for environmental services
provision

» R$3,9 million from the water charge in the PCJ Basin

» R$115 thousand for soil conservation practices — R$75/ha.year /

. 57 PO g

» R$ 78 thousand for restauration of APP \
(Permanent Protection Areas) - R$125/ha.year sy o

» R$202 thousand for forests maintenance
- R$125/ha.year
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Use of Charge Resources
> Sitio Duas Cachoeiras in PCJ Basin

» Production of //// n 1y
=> reforestation resulted in
.
new fountainheads (p
¢ ///////'/// 4

and conse //

-l L

y
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Present Methodology

o

%

BRAZIL”

16%

O Collection
B Consum

O Pollution

Future Methodology

@ Collection

13% Bl Consum

@6% o

81%
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Existing Theories and Projects

J. H. Dales in 1968:

this and next generations.
« 21d Jevel: total limit distributed among “users”™
negotiated, traded and reallocated in a free market - econom:
government play a minimum role (supervisor) //////
> efficient market equilibrium: pollution target is reache 2 lowest cos
the resource is used in a way that produces the most ve o the //

Fox River Project (Wisconsin, USA, 1981): //// 7
* after 14 years of existence not a single trade / T /
« regulatory authorities were not yet quite ready for this
* governmental water control, environmente ////5/ ns.
use water ’

* polemic concerning "hot spots", local:
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“The Water Pollution Market ”’

» 27 Jevel — allowances “freely” traded

** pollution rights holders - meet their allowances

“* options: control discharge or purchase more allowances
%+ creation of pollution rights market /////// 7

* polluter decides which alternative would bring mor e econs 7

+* depending on costs comparative analysis between _,//
s
slneTeibleinte

GOMES
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First Level — The Permits

River Basin Committee — tasks as regulatory agency:

certificates they have
v modify total pollution load acceptable in the water body — 2 mechani:
O emitting more allowances and negotiating them in the me
increase the cap



© Universitat Karlsruhe (TH)

MSC. ENG. JOAO MARCELLO

GOMES

“WATER-USE AND WATER-POLLUTION CHARGE IN
BRAZIL”

Second Level — The Trade

asif

PINTO »
P
Sustentec_h
Desenvolvimento SUstentavel A

) Maintenance of economic
activity

1. Reducing the discharges by

adopting the techniques of

control mentioned before,
hich generates certificates

hat could be sold in the market jadopted
7 7 Z, %
v

p. Controlling the incremental
pollution by advanced
reatment, recycling or
mproving the production
echnology.

U Scenario 1: incremental income

2. Maintaining the curre //// /'/
discharges. ///// 7
N

7

Source:

> costs of certificates > costs of pollution control => A2

///// 7
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Second Level — The Trade

PINTO

) Maintenance of economic
activity

1. Reducing the discharges by
adopting the techniques of
control mentioned before,
hich generates certificates
hat could be sold in the market

2. Controlling the incremental
pollution by advanced
reatment, recycling or
mproving the production
echnology.

[ Scenario 2: incremental income > costs of certificates < costs of pollution control => Al
Certificates bought from industry that chose either B1 or C.

v
L1
et ) 01 IS )

urce: Lar

24

/
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Second Level — The Trade

A) Growth of economic activi

MSC. ENG. JOAO MARCELLO GOMES
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B) Maintenance of economic
activity

1. Increasing the discharges, by
pbtaining more certificates in

1. Reducing the discharges by
adopting the techniques of

control mentioned before,
hich generates certificates
hat could be sold in the market|

v
L1
,// /’/

2. Controlling the incremental
pollution by advanced
reatment, recycling or
mproving the production
echnology.

WL

[ Scenario 3: incremental income < costs of certificates & costs of pollution control => B2

" Scenario 3a: income from the certificates sells > income of economic activity => C

24

/
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Second Level — The Trade
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) Maintenance of economic
activity

1. Reducing the discharges by
adopting the techniques of
control mentioned before,

2. Controlling the incremental
pollution by advanced
reatment, recycling or
mproving the production
echnology.

 Scenario 3: incremental income < costs of certificates & costs of pollution control => B2

" Scenario 3b: income from the certificates sells > costs of pollution control => B1

y
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Pre-requirements & Challenges

First step - establishment of the total maximum pollution load that can be pr
the water body and still maintain all the water quality standards (cap).

v’ take into account critical conditions and periods
v quantification: point sources, non-point sources, margir

YT safc
pollution growth. //// // Z
_
L Germany => tools focused on ¢ of ac
(nitrogen and phosphorus)

1 Developing Countries as B
L

consuming matter (BQ // i /

high populated bas !
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d Developing Countries: development of a water quality information system
(WQIS) to support the water quality trading scheme within the river basin

Modeling of BOD discharge:

20
[ 1
18 —
» calculate O, profile along the river after including all 16 By reesratian “\/v/
possible point discharges (taking in account processes ) P
of degradation, reaeration and dissipation) Z 10 /(//
5 8
* establish the minimum oxygen content tolerated £, /,/ l
a g
* maximum load could be accurately set (depending N L
also on the localization of the discharges) Sl Je |1 et |
:_'L-D __§:§___ §_§g| /__,_6-;,-—;;“*3:&
/5 . 6/ <18 | 1
* minimum water quality condition would be respected =, ° ﬁ\ﬁ_‘.»rﬁ:\w ot inttoction
1 %"_3 N rime ¢ —g )
along all the river S oI\ g8
:é; 10 T\ E § i
* input of physical parameters (flow velocity, water £ 12 [opuen ] \\L .
. < B M \fiectuon um ~
depth, layering, temperature ...) & chemical parameters = j-—p"
o s & T
(salinity, alkalinity ...) ' SR B b5
20 ——]
* simulation of credits trades in “hot spots” 61 2 s 45 5 7 P

* better distribution of industrial plants in the basin !
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Conclusions

»But, in none of the analyzed countries, and nor in Brazi
charges are based on the valuation of the enviromental d
by the use of water
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Conclusions

» Development of water quality information syst ,
/ 7

distribution of plants in the basin => other pc
not only for the environment, but also for t
spatial planning,.....
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