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Planning phase
«  Management and asseszment goals
= Alternative actions
«  Spatial and temporal scope of aszessment
= Stressors
M« Ecological services and other properties
= Comparative metrics (e.g., habitat equivalency)
«  Meazures of exposure and effecs
= Reference state
«  Conceptual model
= Analysizplan

v

Characterization of reference state(s) (services or other ecological properties)

ecological characterization of ecological characterization of contaminated
uncontaminated state state (natural attenuation altemative)

'

Net Ervironmental Benefit Analysis of Managemert Altematives

MEBA of ME BA of ecological MEB & of combined rem ediation
remedial reztoration or restaration or natural
altemative alternative attenuation

y v
Integration of MEBA reaultsto

e procuce imF'r':'VED! & nag em ert Compatizon Fanking of MEBA results,
alternatives relative to each reference state
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Table 1. Examples of NEBA

Example

Reference

Net environmental benefit NEB) of excavation and rock
washing treatment technology versus natural attenuation
and approved treatments, Exxon Valdez o1l spill

Quantification of wetland mitigation from petroleum pipeline
construction

NEB of natural attenuation versus pump and treat technology
versus air sparge/vapor extraction of volatile organic
compounds in groundwater

NEB of dredging versus not dredging an estuary, with
quantification of restoration needed to offset uncertainty in
risk assessment

NEB of seagrass and mangrove restoration, following
undisclosed disturbance at John’s Island, Palm Beach
County, Florida

NEB of the use of dispersant following the grounding of the
Sea Empress in Great Britain

Quantification of compensatory restoration of salt marsh
vegetation on dredge material placed on a barrier 1sland,
gwven impacts from oil spill in Lake Barre, Louisiana

Quantification of replacement habitat to compensate for coral
reef mjuries from vessel groundings

NOAA 1990

Nicolette et al. 2001

J. Nicolette, CH2M Hill,
confidential source

Rubin etal. 2001

3. Friant, Entrix, personal
communication, May 23,
2002

Lunel et al. 1997

Penn and Tomasi 2002

Milon and Dodge 2001
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Compensatory Habitat

Fig. 1- Perdas de servicos ecoldgicos (area do
ploligono A) sdo equalizadas através de medidas
compensatorias (areas D-B).




Compensatory Habitat

J

A intencao de toda restauracao
compensatoéria é proporcionar ganhos em
recursos naturais ao longo do tempo iguais ao
servico de recursos naturais perdidos
decorrentes de um impacto até que os servigos
retornem aos niveis basais (ou seja, o nivel em
que 0s servigos ecologicos estavam antes da
lesao ou disturbio).




Servicos Ecossistémicos

Servigos de Provisao
(servigos de abastecimento)

Alimentos, dgua, madeim para combustvel, fibras,
biogui micos, recursos genéticos

Servigos de Re gulacao

hiddgica regulagio e purificagdo de dgua. egulagio de

Kegilagio cdimética, rgul agio de doencas, e gulagio
danos natumis, pol iniza cio

Servicos Culturais

inspimcig eduacional, semeo de locali zag&n, heranca

Ecotwrismo e rece agio, espiritual e religioso, esdtion o
culiural

Servigos de Suporte

Formagio do solo, produg 8o de oxigénio, ciclagem de
nut fenies, producan primdna
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A tabela, a seguir, lista HEA mput paramefers

os inputs do modelo Service loss paramefers for injured habitat
MNumber of injured acres [ Ck)
Year of Ingury ()
Level of services in injury vear (relative to baseline services) (af )
Year recovery starts (2 )
Year services reach maximum recovery level (X))
Services af maximum recovery (relafive to baseline services) (o)
Shape of recovery fincfion (of for ¢ between Z and X7
Service gain parameters for compensatory restoration project
Year project starts ()
Year net service gains start (U7
Inifial level of net services (relative to baseline af injured habitaf)
(pr —&")
Year when maximum service level reached (Ad)
Maximum service level (relafive to baseline af injured habitat)
(P as)
Shape of maturity functicn (@; for ¢ befween J and A7)
Year service gains end (L)
Discount Pate (&)

HEA
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Solubilizagao de
Bioacumulagao compostos inertes
A

]
: Mudang¢as nas zonas
I iiedinento de Metais Aporte de BB yidativas e redutoras
Pesados/Agrotoxicos Nutrientes
v b

Sedimentos na agua
Redugdao na |
temperatura

e

A
A 4
Queda na produgdo Reducdo na Colmatagdo de tecidos @ Reducdo de fitness
primaria gl Penetracdo da luz ‘ "

M~
Redug¢ao na produgao fisiologicas na biota
secundaria

Alteracoes

Figura 50. Sugestéo esbocada para a utilizagdo de Fuzzy mapping considerando turbidez da dgua.
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Muito Obrigado !

Ricardo Motta Pinto Coelho

Impactos Humanos em Recursos Hidricos
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Web site:
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