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SAUDE AMBIENTAL COMO POLITICA PUBLICA NOS
PLANOS DIRETORES MUNICIPAIS — RAZOES E PERSPECTIVAS
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O PLANO DIRETOR COMO INSTRUMENTO DE PLANEJAMENTO MUNICIPAL*

(*Fernandes, Ari V., 2007)

PRIMORDIOS: Planos Urbanisticos e Sanitaristas (final séc. XIX/ inicio séc. XX); Planos Agache Rio

(2926/30) e Curitiba (1941/43)

PRIMEIRA GERACAO (Anos 1960 - 1980): Planos Municipais de Desenvolvimento Integrado — PDDI

principal finalidade = captacao de recursos financeiros via Orcamento Programa; CF 69 =
atribuicao municipal de fazer Plano e Lei; orientacao de orgaos estaduais e federais;
financiamento federal para elaboracao (SERFHAU); evolucao de fase “pioneira” para “mercantil”,
planos “de gabinete” e “prateleira” (USP Sao Carlos 1979: 80% dos PDDI sem serventia, 13%
poucas diretrizes implantadas, 7% Uteis como instrumentos); geracao de leis urbanas

complementares (LUOS, Parcelamento, COE, CPPA, etc);

SEGUNDA GERACAO (Anos 1990): CF 88/ Da Politica Urbana = Art. 182 (PD obrigatério em cidades com

mais de 20.000 habitantes + aprovacao na CM + funcao social da propriedade urbana + prévia e justa

indenizagao para desapropriacao + PEUC s/IPTU Progressivo); Art. 183 (usucapiao urbano)



O PLANO DIRETOR COMO INSTRUMENTO DE PLANEJAMENTO MUNICIPAL*

TERCEIRA GERACAO (Pés LF 10.257/2001 - ESTATUTO DA CIDADE):

* Definido com o instrumento basico do planejamento municipal

« Elaboracao deve ser participativa em todas as etapas

* Organiza o desenvolvimento e o funcionamento do Municipio

 Integra o processo de planejamento municipal => O Plano Plurianual, as Diretrizes Or¢camentarias e o
Orcamento Anual devem incorporar as diretrizes e prioridades nele contidas (autossustentabilidade)

» Engloba o territdrio do Municipio como um todo e define a destinacao de suas partes a partir da funcao

social da propriedade e da cidade

» Define principios, diretrizes e objetivos para a politica urbana e territorial que orientarao a gestao

municipal e a fiscalizacao pelo Ministério Publico

« Define instrumentos e orienta investimentos para as propostas => NAO E LISTA DE INTENCOES! =>

partilha 6nus e bonus



O PLANO DIRETOR COMO INSTRUMENTO DE PLANEJAMENTO MUNICIPAL

= POLITICAS PUBLICAS PARA O DESENVOLVIMENTO SOCIOAMBIENTAL E
ECONOMICO SUSTENTAVEL

(Garantia de producao, saude e bem-viver para as geragoes presentes e futuras)

= REGRAS DE ORDENAQAO DO TERRITORIO

USOS URBANOS USOS RURAIS USOS DE
PRESERVAQAO

Residencial Agricultura Florestas

Comercial e Servigos Institucional e areas verdes Orlas e superficies aquaticas

Industrial Producdo animal Formacdes geoldgicas

Transporte, Comunicagao e Utilidades Producio florestal Paisagens notaveis

Institucional e areas verdes Mineracao Institucional e areas verdes

Sitios arqueoldgicos

—> Desafio: Politicas Setoriais (diretrizes, acoes) e base territorial integradas



HABITAT HUMANO E TERRITORIO - PRIMORDIOS

= Apropriac@o dos recursos fisicos do habitat natural como alternativa.
Integracdo humana aos sistemas naturais.
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SEBASTIAO SALGADO SHELTER, Shelter Publications



HABITAT HUMANO E TERRITORIO - PRIMEIRAS CIDADES

= Didlogo com a geomorfologia € com o ambiente original <> manutencdo da vida.
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! ; . [...] Para comecar, os gedbmetras escolheram a localizacdo da

- . ' ‘ ) nova cidade: um terreno regular, mas em declive para assegurar
uma boa drenagem, e suficientemente elevado para escapar das
inundacdes. Um sacerdote romano examina o figado de um
coelho e de um faisGo capturados na regido para saber se ali
seria um habitat sauddvel. Os animais eram perfeitos e,
explorando a regido, ndo se descobriu qualquer pantano:
agradeceu-se aos deuses e a escolha do sitio foi oficialmente
confirmada [...] o que autorizava uma populacdo em torno de
50.000 pessoas. Pela opinido dos urbanistas, um numero mais
elevado de habitantes corresponderia a uma cidade muito
grande e incapaz de satisfazer as necessidades do povo.”

(Naissance d’une Cité Romaine, DAVID MACAULAY)



HABITAT HUMANO - natureza tfransformada

Recursos tecnologicos = modificacdo e artificializacdo intensiva do ambiente natural. Havera limite?

“[...] Sobre montanhas, rios e pedras da natureza primeira se implanta uma segunda natureza, manufaturada, feita de milhares de
peles geométricas.” (ROLNIK, 1988)
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- Rogers e Gumuchdjian (2004, p. viii)

TOQUIO

SHENZHEN - Rogers e Gumuchdjian (2004, . P. 43)



HABITAT HUMANO - natureza tfransformada

Haverd limite2
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(FSP, 22 de marco de 2004)




HABITAT HUMANO - natureza tfransformada

Nao hd milagres no trato com
O ambiente.

~ “Umrio ndo entende
discursos. As salvaguardas
ambientais devem ser
mantidas.”

(Prof. Arq. Nuno Portas)

(FSP, 22 de marco de 2004)

SEnTA NoDia Mundial da Aguafrades franciscanos
de ato em prol da preservacao da dgua; devido a poluicao,



Rogers e Gumuchdjian (2004, p. 31)

CIDADE: PEGADA ECOLOGICA SOBRE O TERRITORIO

Cidades com metabolismo linear consomem e poluem em alto grau
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8 A MEGALOPOLE DO SUDESTE

“[...] Pensei, entdo, na ironia de Wall Street, a rua do muro que limitava a
cidade de Nova lorque no século XV, fransformando-se no centro do
mercado financeiro internacional, simbolo de um mundo onde as cidades ndo
tém fim. No inicio da histéria americana, quem se dirigia a Nova lorque
deparava-se com seus portdes. Hoje esta possibilidade ndo existe mais: ndo se
estd nunca diante da cidade, mas quase sempre dentro dela. O espaco
urbano deixou assim de se restringir a um conjunto denso e definido de
edificacdes, para significar, de maneira mais ampla, a predomindncia da
cidade sobre o campo.” (ROLNIK, 1988)
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Tabela 2 - Origem e contribuicdo de emissdes pana o aquecimento global®

Nome

Formula

uvecimento
IPAG

Origem/Impacto

Diéxido de carbono

co,

Combustdes em geral
Uso de combustiveis fosseis - 75%
Queimadas - 25%

Metano

CH4

11/*21

Pantanos, térmitas

Arrozais, gado, ventilogdes de minas de
carvdo e vazamentos em sistemas de gas
natural e refinarias, queima de biomassa,

lixo, esgotos, suinos

Oxido itroso

N,O

310

Indistria de fertilizantes, emissdes de
veiculos

Processos naturais solos e oceanos e
agricultura, queima de biomassa e
atividades industriais

CFC12

6200-7100

Origem artificial
Aerossois, solventes da indUstria eletrdnica e
resfriadores, embalogens de isopor

Destroem a caomada de ozénio

HCFC-22

CHCIF,

1300 - 1400

Origem artificial

Destroem a camada de ozénio

Petufluormetano

6500

Origem ortificial
Destroem a camada de ozénio

Hexafluoreto de
enxofre

23900

Origem artificial
Destroem o camada de ozdnio

Ozénio

O O, presente na troposfera também age no
efeito estufa®

(BUENO, LAURA M. M., 2008)




IMPACTOS DA URBANIZAGAO: ALTERAGCAO DO REGIME HIDRICO

a. BALANCO HIDRICO
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IMPACTOS DA URBANIZAGAO: ALTERAGCAO DO REGIME HIDRICO
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precipitagio
sobre as dguas salgadas
458 mil km’ por ano
precipitacio sobre a terra
119 mil knv por ano evapotranspiracio

do solo ¢ da vegetacio
74.200 k! por ano
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METCALF & EDDY, ASANO T E OUTROS, 2017



HABITAT HUMANO: PREVISOES E PERSPECTIVAS

POPULACAO URBANA
MUNDIAL:
2023 =56%

2050 = 68%
ERRADICACION DE 4 EDUCACION DE
LAPOBREZA CALIDAD

sh: .' ; POPULACAO URBANA
TANT U | BRASIL = 85%

8 cxmnicmsns " MUDANCAS
CLIMATICAS/
AQUECIMENTO
GLOBAL:

" 1] inuisines Até 2027, possivel
: aumento de 1,5°C

ODS’S ONU:
Em ritmo atual,

somente 25% até
2030



GRUPO DE ENTIDADES - REVISAO PD E LUOS/ VALINHOS

Associagao Agricola de Valinhos e Regiao — AAV

Associacao de Engenheiros, Arquitetos e
Agronomos de Valinhos - AEAAV

Associacao dos Moradores do Country Club - AMCC

Associagao dos Amigos dos Sitios de Recreio dos
Cafezais - AASRC

Associacao dos Moradores das Chacaras Alpinas -
AMCA

Associacao Residencial Vale Verde - ARVV

Centro de Cidadania, Defesa dos Direitos Humanos
e Desenvolvimento Social “Dorothy Stang” —
CCDDHDS DOROTHY STANG

Centro de Formagao e Lazer — CEFOL

Comissao de Meio Ambiente e Urbanismo - CMAU
OAB/SP-Valinhos

Condominio Agrario Nucleo Capivari — CANC
Mobiliza Plano Diretor Valinhos - MOBILIZA

Ordem dos Advogados do Brasil — OAB/SP-Valinhos
Sindicato Rural de Valinhos — SRV

10/2021
11/2021
12/2021
01—02/2022
05/03/2022
02/04/2022
09/04/2022
23/04/2022
30/04/2022
07/04/2022
23/07/2022
06/08/2022
12/11/2022
17/11/2022
04/02/ 2023

24 e 25/02/2023
11/03/2023
16/03 a 11/05/23
01/04/2023

24/06/2023

Formacao do Grupo

Protocolo com PMV

Participacao nas Oficinas com a comunidade

Estudo Revisdes PD e LUOS

EGo1 - Minuta do Plano Diretor revo2

EGo2 — Minuta da Lei de Uso e Ocupagao do Solo revo2

EGo3/TT - Cultura, Politicas Sociais e Condi¢oes de Moradia

EGo4/TT - Finangas Municipais e Estresse Hidrico

EGos/TT — Producao Rural, Nucleos Irregulares, Saude Publ. e Ambiental, Degradacao Territorio
EGo6/TT — Mobilidade Urbana, Enclaves Urbanos e Conflitos de Uso e Ocupacgao

Revisdo o4 e Preparagdo Audiéncia Publica

Audiéncia Publica Revisao o4 — Fase Executivo

Preparacao Reuniao com Comissao de Sistematizagao PD-LUOS/CMV

Apresentacao Documento de Contribui¢oes/ Comissao de Sistematizagdo PD-LUOS/CMV
Processo de trabalho e estratégica para acompanhamento da revisdao na Camara
Preparacao e Reunidao com Comissao de Sistematizagao PD-LUOS/CMV

Estudo dos Projetos de Lei e elaboracao de Substitutivo

Acompanhamento das reunides da Comissao de Sistematizagao nos Bairros e 08 regides
Estudo dos PL’s para Substitutivo, Palestra com Teresa Craveiro sobre PDM de Lisboa

Estudo dos PL’s para Substitutivo e preparacao para Audiéncias Publicas da Camara



GRUPO DE ENTIDADES - REVISAO PD E LUOS/ VALINHOS
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GRUPO DE ENTIDADES - REVISAO PD E LUOS/ VALINHOS
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VALINHOS X Uso dos recursos naturais = Cenario de risco

* Agua bruta = 0,320 m3/hab.dia <<< pardametro minimo ONU = 4,1 m3/hab.dia

* ONU 1500 m3/hab.ano X PCJ 957 m3/hab.ano

* Desequilibrio do balanco hidrico =

chuvas volumosas no verao + escoamento rapido e superficial + alagamentos
X
longos periodos de estiagem + mananciais internos prejudicados (ABR22 =84% previsto)

* ??? = Custo social do desequilibrio (alagamentos + estiagem)

* TGCA eTUrb. =1,82% e 95%

« CONSUMO e PERDAS (Agua tratada) = 194 litros/ hab.dia (ONU = 110 litros/ hab.dia) e
38%

* Opcao das ultimas decadas = Grande dependéncia da captacao do Rio Atibaia (Sistema
Cantareira) => queda de vazao de afluéncia ano a ano (+ Barragem de Pedreira, no Rio
Jaguari)

+

Descadastramento de bacias hidrograficas proprias



CHUVA (mm)

PROJECOES DAS DEMANDAS SUPERFICIAIS TOTAIS

PARA AS BACIAS PCJ

Projecao das Demandas nas Bacias PCJ
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Fonte: Elaborado pelo Consdrcio Profil-Rhama.
Figura 3.4 — Projecdes das demandas superficiais totais para as Bacias PCJ

CHUVAS EM NOSSOS MANANCIAIS
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SINTESE DA SITUAGCAO DOS RECURSOS HIDRICOS NA UGRHI 05

Mos itens que se apresentam adiante sao explicitados os dados com a sintese
dos indicadores do Relatorio de Situagao 2021 para as Bacias PCJ (UGRHI 05) sende
apresentada a analise da situag3o seguida de orientacGes para a gestao.

3.1 DISPONIBILIDADE DAS AGUAS, DEMANDA E BALANCO HIDRICO
Quadro Sintese 1 — Disponibilidade das Aguas

Disponibilidade das aguas

Pardmetros 20186 2017 2018

Disponibilidade
. @ | @ @ @

média em relagdo
a populacdo total
(m*hab.ano)

Tabela 3.1 - Valores de Referéncia de disponibilidade per capita

= 2 500 m*hab.ano Atencéo

w020

< 1.500 m*hab.ano Critica
Fonte: CRFI, 2010




Vazdo de afluénda (m/s)

VAZOES SISTEMA CANTAREIRA

Fonte: Consorcio PCJ (Dados SABESP/ANA)

[

29/04/20022, no JTV - Jornal Terceira Visao, edi¢cao n° 1510.

Atencao hidrica
Uaina vazoo do Rio Atibaia
preve severa estiagem na
reuioo até julho
Expectativa de seca preocupa a regido diante de baixa
quantidade de c?gua do R Atibaia

das Bacias dos rios Piracicaba, Ca-

pivari e Jundiai (PCJ), apés atin-
gir 65% do volume de chuva esperado
para abril, a regido de Campinas deve
ter pela frente um periodo severo de
seca em maio, junho e julho.
A PC) através do seu coordenador de
projetos informou que até o momento
choveu 37 milimetros dos 57 milimetros
da média histdrica, o que aflige por con-
ta dos niveis dos reservatdrios que abas-
tecema regiao e o estado.
A grande reserva hidrica do Estado, o Sis-
tema Cantareira, a chuva estd em 16%
da média histérica. Os meteorologistas
apontam que maio, junho e julho terdo
chuvas abaixo da média histdrica o que
ressalta que que havera estiagem severa.

Conforme previsdo do Consdrcio

3 DN GACHO
s Ponto de coptagdo de
Valinhos no Rio Atibaia

Segundo dados registrados durante o
monitoramento do DAEE (Departamen-
to de Aguas e Energia Elétrica), hd a va-
230 33% abaixo do esperado no ponto
de captacao de Valinhos, E o Rio Atibaia
apresenta os reflexos da estiagem em
baixa, ja que a vazdo registrada este més
é de 12,49 metros cibicos por segundo.
No ponto de captagdo de Valinhos, por
exemplo, a vazdo é de 18,87 metros ci-
bicos por segundo, indice 33% abaixo da
média para 0 més.

A responsavel pelo monitoramento do
panorama hidrico em todo o estado de
Sao Paulo, a sala de situacdo do Daee
aponta que os Gltimos anos tém sido cri-
ticos. E explica que a piora foi indicada
apds observagao em 50 estagbes espa-
|hadas pelo territdrio paulista,




"Saude ambiental sdo todos
aqueles aspectos da saude
humana, incluindo a qualidade
de vida, que estao
determinados por fatores
fisicos, quimicos, biologicos,
sociais e psicologicos no meio
ambiente. Também se refere a
teoria e pratica de valorar,
corrigir, controlar e evitar
aqueles fatores do meio
ambiente que,
potencialmente, possam
prejudicar a saude de
geragoes atuais e futuras
*.(OMS, 1993)

SAUDE AMBIENTAL = f(homem <>ambiente)

SAUDE AMBIENTAL =
f( ambiente rural + ambiente urbano)

OMS: Ideia principal da saude ambiental e controlar os
fatores de risco (ameaca concreta de dano, perigo) para a
vida e saude dos seres humanos.

FATORES CHAVES DE AMEACA:
" pobreza
= yso irracional dos recursos naturais
= economia nao sustentavel

=> QUAIS QUESTOES E METODOS?



Urban Watershed Assessment

Linking Watershed Health Indicators
to Management of Urban Watersheds

Author: Paul Zandbergen
Contributors: Hans Schreier and Ken Hall

© 1998 Institute for Resources and Environment
University of British Columbia
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. The Brunette River watershed is a relatively small urban
0 ’ A ' > - watershed of 70 square km, draining from East Vancouver,

A > 2 . 2 “ - \ 4 through Burnaby, Port Moody, Coquitlam and New Westminster
S West Vancouver ¥ : j Pitt Lake Y 3 L U8 into the Fraser River. It is a heavily wibanized watershed,
5 =

- - 3 \ s Ve - 1 ~ | dominated by residential, industrial and commercial land use.
S s Noith Vancouver [ Indian Arm |
. _‘-v 5 » fr )

Lo The health of the aquatic ecosystem has been severely
S 3 J . impacted by a variety of physical. chemical and biological
3 : e " geographic features A modifications. While some improvements have occurred in
} 5 g1 recent years due to local efforts to protect watercourses, a wide
2 1] Nl A e T | variety of human activities and continued population growth
o 'y continue to thieaten the health of the watercourses.
Salmon River Ry | e 3

- Z_V
A)botsfnl i

The Salmon River watershe a relatively small watershed of
80 square km on the urban-ural fringe, with the headwaters
starting in Matsqui/Abbotsford, but primarily flowing through
Langley. The landscape is dominated by agriculture, but a fair

_v_&:.; Canada-US bhorder L‘_-_‘._,‘_"__ epiich o amount of low to medium density residential development has

occuired, The Salmon River is one of the most important fish
R streams in the Lower Fraser Basin with good - but somewhat

declining - coho runs. Effects of uwrbanization in the watershed

) 3 N S 2 b YK are minor, and the Salmon River essentially seives as a
Salmon River . . \ comparison for the Brunette, because the watersheds are
< : 7 : ! similar in size, topography and climatic conditions.

3 2 =

geographic features

zoom in Brunette

Salmon River




Watershed Assessment - main menu page 10f 1 d indicators

v . | assessment
visual tour of ‘ ‘ ; ’ . - overview,
case study, £

impaété" )
urbanization

Contents map
Main | Refs

page 10f 1

riparian forest
cover

" poll utantloadings

Urbanization and the hydrological cycle

surface
runoff

deep
infiltration

stream channel flow

storage and
groundwater flow

infiltration

Source: Doherty et al., (1992).

# cycle at the watershed scale 2 changes to the cycle

evapo-
transpiration

8 stage 1 8
W ) 3 2

shallow
infiltration
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Source: USEPA (1993),

J cycle at the watershed scale ®) changes to the cycle




Hydrological changes

4 main impacts of urhanization on the hydrograph

. shorter time higher
whbanized % saiiow Cankiiow

watershed

stormwater
unoff

natural
watershed

; lower baseflow baseflow or

groundwater
recharge

rainfall event

® urban hydrograph ) peakflowcurve O peakflow index 2 flooding
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subwatershed corresponding
imperviousness stream health
> 45% very poor
27 - 45% poor
B 18- 2% fair
I 10-18% good
M < 0% excellent

Scaling diagam

habitat

Lost streams

This figure is a generalized description of the relationship between the total
imperviousness of the watershed and the health of the stream. It has been
derived from the synthesis of a set of studies, described in more detail in
following pages.
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The riparian zone analysis starts with pointing out the lost streams in the Brunette. Intense urban
development has resulted in the disappearance of many of the smaller creeks in the watershed: they no
longer exist or run underground in pipes. Comparing the current stream network and the lost streams,
based on a study by the Department of Fisheries and Oceans (1995a), indicates that no less than 62% of the
total stream length has disappeared, although most of this has occurred in only one of the major creeks
(Still Creek) while other subwatersheds have only lost some of their upper reaches and side channels.

While the lost streams

are not mapped very accurately as a result of a lack of detail in some historic

sources, it still indicates the overall degree of destruction which has already occurred. The buffer zone
analysis for the Brunette only concerns the existing streams: this bias should be recognized when
interpreting the riparian forest cover data.

.
S

information for
Stoney Creek is
incomplete

existing streams
lost streams
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underground in culverts, or in drainage
ditches, or is infilled. Although probably
not all of this was salmon habitat, it
nevertheless presents a significant loss.
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There are quite a few stormwater outfalls in |5
the Eagle Creek subwatershed. They enter the
stream directly or discharge into drainage
ditches which lead to the stream. There are 11

road crossings, spread out through the
watershed, resulting in  a road crossing PR

frequency of 1.9 crossings per ki stream.
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Comparing the land cover in the 100
and 30 meter riparian buffer zones
shows that encroachment into the 30
meter buffer has been much less than
in the 100 meter buffer. Forest cover is
significantly higher in the 30 meter
buffer, while residential and
commercial areas makes up & much
larger fraction in the 100 meter buffer.
This suggests that some buffer
functions which require substantial
buffer width, are not provided very
adequately in Eagle Creek.
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Source: Millar et al., (1997)
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Benefits of riparian buffers
DFO (1994)
Fisheries sensitive zone
shading influence provided by

mature vegetation helps to
requlate water temperature

mature growth is a
source of large
organic debris

riparian vegetation is
a source of organic
liter and terrestrial
insects (food)

large
organic
debris
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Spatial patterns in indicators
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Unspecified
Honpoint Source

Forestry

Streamside
Vegetation Loss

Resource
Extraction

Construction

Petroleum
Activities

Land Disposal

Industrial Point

Sources

Hydrologic/Habitat
Modification

Urban
Runoff/Storm

Municipal Point
Sources

Agriculture

Sources of water quality
@Rivers impairment in the US

OLakes

| Estuaries

An extensive assessment of water quality conditions in the US
established the source of impairment of water quality conditions for
all assessed water bodies. The results clearly indicate the
importance of non-point sources, as illustrated by the categories
agriculture and urban runoff. For rivers, the only point sources
deemed a concern are municipal sewage discharges and resource
extraction (e.g. mining). Physical modifications are also identified
as a significant concern for rivers in particular (hydrologic and
habitat modifications, and streamside vegetation loss).

Source: USEPA (1996b).

+ + + + + i
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% of impaired river miles, lake acres, and estuarine square miles

.} point vs. non-point & importance of non-point sources
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Spatial matrix representation

overall results for reference

whole watershed watershed
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Another way to represent the indicator results is in the form of this matrix. While it does
not have the spatial dimension of the previous approach, it allows for better
comparisons of the indicators for each waterbody and among waterbodies. It reveals,
for example, that there is only a moderate association between the scores for each
waterbody: a “poor” score for imperviousness does not imply all indicator results are
“poor”. It also allows for a quick evaluation of the completeness of the results: in this
case, data for the Brunette watershed is lacking for only two indicators in two
waterbodies.
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Indicators and management

Imperviousnessll Riparian forest

|_ nm;!iil:uble to various conditions? ” poor !mediuml good | I poor ]medium| good
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applicable to various scales? [ [

|
|
|
]
I

applicable to wide geographic range? |

|
repeatable under different co ¥y | l I

accurate indicator for ecosystem health?

reliable indicator for ecosystem health?

acceptance and familiarity 1o professionals?

acceptance and familiarity to community?

easy to use and simple training?

cost-effective in obtaining results?

Managemen! can benefit from re.visiting the criteria on the basis of which a particular indicator
was selected. It provides a stronger rationale for using the indicator and interpreting the results.
Here only two indicators are presented as an example.
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This study suggests another integration
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Indicators and management
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While a particular indicator may be selected for a variety of scientific and management concerns,
one of the key asp of the ful of the indi is their applicability to various spatial and
temporal scales. If an indicator is going to used to measure progress towards achieving objectives, it
is important to know whether this should occur at the site or watershed level; and whether this
should be on an ongoing, short-term basis or only over the course of many years. For example,
imperviousness for the whole watershed is not likely to change dramatically over the course of a
year, and should be determined every 5 years or so; on the other hand, imperviousness reduction
strategies can and should be applied to very small projects at the site-level.
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This study suggests another integration
approach in the form of a “watershed
profile” for each individual waterbody,
displaying the scores for all indicators
together, and layering the results for
several waterhodies.
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Indicators and management

Methodological issues Data quality issues

confidence in possibility to [ data quality ability to get
indicator  ||improve indicator | |for case study || better data

imperviousareos NN NI 0 |
riparian habitat [N NN I
poliutant loadings NN DN BN

fish health

pubiic heat [ N I
fegend

A discussion of the quality of the indicator can improve the confidence of
management in using the indicator. Two aspects of quality are indicated here:
methodology and data quality. Methodology is essentially an indication of the general
degree of confidence in the indicator itself and whether it can be improved or not
through more research efforts. Data quality describes the degree of uncertainty in the
assessment resulting from lack of data for the case study and whether more or better
data is likely to improve the results. For example, the fish health indicator could be
improved significantly with more efforts in both its design and by getting better data.
In the case of impervi , the indicator is very sound and better data will
probably not improve the assessment.
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3 other considerations relevant to management are described. Reversibility is an < P

. 2 s i H Sediment Foreba,
important one in the case of |.he prunet!e. becuu_!e enhn‘nceme{ﬂ is an expl_lcn Watershed Biological {Planted as Mm;lr’.l
management goal. For example, imper is very irreversible, suggesting 2 ] constructed wetlands

the ability of management to do anything about it is limited given the current Restoration infiltrati ti
high degree of development. Water quality on the other hand can be improved L infiltration practices
significantly through widespread implementation of Best Management Practices
for stormwater management.

The set of g t strategies is not intended

to be complete but provides some examples of
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Strategies and scale
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Not all g t strategies are appropriate for all scales. Five different scales are identified and an
indication is given of which strategies are considered most appropriate for which scale. Source control (other
than that from development sites) is typically pursued at the regional scale, e.g. in the form of reducing the
emission of certain pollutants by particular industries or by transportation gement. Impervious
and riparian zone manag are considered effective at any stage. Reducing imperviousness and management is ap_propliale from the watershed sca_lle to II'_|e_ site level. Ripa[ian zone management is
mitigating hydrological changes are likely to be most effective in the early stages of urbanization and considered appropriate at any scale as buffer protection is critical at both the micro-level and the regional
somewhat less if the watershed is already very developed. Managing runoff quality only becomes scale. Runoff quantity and quality management are most appropriate at the subwatershed level, site-level
effective after a certain degree of development; in the early stages the main impacts of urbanization and in the riparian zone, where strategies can be tailored to the specific characteristics of that area (e.g.

are physical/hydrological. Watershed restoration only comes into play after significant degradation types of pollutants, dimensions of structures, options for BMPs within the riparian zone). Watershed
has occurred. althouah ight be useful to mitigate/compensate the impacts of in.stream work. ion i i i

i

#As part of the watershed planning process an evaluating will have to be made which strategies are most
effective in achieving the objectives. The indicators used in this study are not necessarily good measures of
the objectives, but there will definitely be some overlap. An indication is given of how the set of indicators
will be influenced by different management strategies, based on how the indicators are defined for this
study. While the description is only litative, it does indi how plex the I of
manag 1 strategies is: no single strategy imp all indicators and no indicator improves significantly
for all strategies. One weakness in this study is also apparent: stormwater quantity control does not appear
to have much effect, which is a result of the decision not to include an indicator for hydrology (stormwater
quantity control will mitigate some of the impacts of increased imperviousness, but not alter imperviousness
itself).

[ legend ] [ notvery effective | [moderately

Not all management strategies work best for all stages of urbanization. The diagram above makes |
some suggestions for which strategies are considered more effective for each stage. Source control




AGUA COMO DIREITO HUMANO ¢ SAUDE AMBIENTAL PLANETARIA + ACAO LOCAL

Nossa definicao de saude planetaria € a conquista do mais
alto padrao possivel de saude, bem-estar e equidade em todo
o mundo, mediante atencao criteriosa aos sistemas humanos
- politicos, econdmicos e sociais - que moldam o futuro da
humanidade e os sistemas naturais da Terra que definem os
limites ambientais nos quais a humanidade pode florescer.

Em suma, saude planetaria € a saude da civilizagao humana e
o estado dos sistemas naturais dos quais ela depende.

(Saude e Sustentabilidade, Prof. Dr. José Eli da Veiga, 2020)
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