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Catastrophic Impacts
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Most Impacts and Effects are I\/Ioree Y
Subtle, Indirect, and/or Cumulative

Photo Credif: www.vtwaterquality.org

Wikipedia.org (author:

Steven G. Johnsqné :



http://commons.wikimedia.org/wiki/User:Doron

Wetlands are \
Part of a System

A Streams, rivers, and wetlands are part of a system
A Water moving cycle replenishes streams in the watershed

A System includes thentire watershed
A Rainfall, groundwater recharge, runoff, evaporation

A Land cover provides shade, nutrients, erosion control, buffering
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® Wetlands are
= 9¢f Part of a System

A Food webs create
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Wetlands are e‘s‘
Part of a System 7

A Unimpaired rivers are naturally very dynamic and complex
A Daily, seasonal, annual patterns of water discharge
A Fluctuations in temperature, chemistry
A Substrate composition varies; heterogeneous microhabitats
A River flooding and meandering replenishes nutrients
A Sediment erosion, transport, deposition

A These cycles, especially the lateral interactions between
channel and floodplain, are critical to holistic understanding
natural river ecosystems and potential effects of alterations




Ecological Integrity

A Especially significant in
context of whole system

A Ecological Integrity Is
combination of
chemical, physical and Ecological
biological integrity Integrity

A Degradation of one or

Biological
more of these Integrity

components will affect
health of whole system



Chemical Integrity CS'

A Organic and inorganic chemical components of
the water and include:

A Dissolved oxygen A Nitrogen A pH
A Turbidity A Phosphorous A Salinity
A Dissolved solids A Other Nutrients A Bacteria

A Stressors affecting Chemical Integrity include:

A Excess nutrients/organic loading (fertilizers,
sewage)

A Sedimentation/burial (dirt, minerals, sand, silt)
A Excess of harmful pathogens (bacteria, viruses)

A Toxins (pesticides, oil, hazardous waste,
pharmaceuticals, heavy metals)

A Pollutants in general (acid rain, air pollution)

(photo source: http://www.phongpo.com)



& Obvious Impaired Chemical Integrity: c‘}
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A Cuyahoga Rivelr969

A Contaminated with oily waste
from waterfront industries

A Burning rivers in industrialized
areas were common in late 19 K€
and early 20 centuries. ‘

source: http://ohiohistorycen’t. Org="

"The lower Cuyahoga has no
visible life, not even low
forms such as leeches and
sludge worms that usually

t hr i ve 0O DTheReds
Water Pollution Control Administration




Subtle Impaired Chemical Integrity: Qs

Effect of Pollutant Exposure/Dose Over Time
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= Changes in Water Chemistry

Example of Effects from c‘}

A Dissolved oxygen (DO) = critical water quality
parameter for aerobic organisms

A Nutrient loading (N or P) leads éutrophication
A Algae blooms
A Blocks out light
A Algae and other plants die
A Decomposing organisms depletg O
A Creating hypoxic or anoxic conditions

Photo source: http://anniekatec.blogspot.com



Physical Integrity Cs}

A Physical integrity includes geomorphology (streambank,
floodplains, channel depth), hydrology, and habitat structure.

Iftlzrﬂit;a' A Examples of impacts that may physically affect rivers and
Ecological streams
Integrity ) ;
A Dredging or filling A Channelization
Biological A Erosion, runoff A Impoundments
Integrity A Thermal alteration A Habitat removal/frag.
A Flow alterations A Impervious surfaces

A
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Urban-stream guatlity beglns te sharply declme once lmpefwousi“e-ver in a
~watershed exceeds only 10%! -

photo: http://you-are-here.com/location/la_river.html



Numbers of Dams Constructed by c‘q
iIn World in Last100 Years o
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Source; ICOLD, 1998. Note: Information excludes the time-trend of dams in China (as cited in World Commission on Dams, 2000)



Chemical & Physical Integrity:
- 9¢f  Effects of Surrounding Land Use

source: SCS (1986)



