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Catastrophic Impacts 
¢ŜƴŘ ǘƻ ōŜ hōǾƛƻǳǎΧ 

Source: www.epa.gov  

Photo Credit: AP Photo/Charlie Riedel 

Photo Credit: AP Photo/ Jeff Roberson 



Most Impacts and Effects are More 
Subtle, Indirect, and/or Cumulative 

Photo Credit: www.vtwaterquality.org 

Photo by Christy M. Wolf 

source: http://thisweekinnuclear.com 

Source: Wikipedia.org (author Doron) 

 source: Getty Images 

Doron 

Wikipedia.org (author: 

Steven G. Johnson) 

Source: http://science.nature.nps.gov 

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


Wetlands are  
Part of a System 

ÁStreams, rivers, and wetlands are part of a system 

ÁWater moving cycle replenishes streams in the watershed 

ÁSystem includes the entire watershed 

ÁRainfall, groundwater recharge, runoff, evaporation 

ÁLand cover provides shade, nutrients, erosion control, buffering 

Source: http://water.epa.gov/type/rsl/monitoring/vms21.cfm  



ÁFood webs create 
interdependence 

ÁEnergy base influences 
other trophic levels 

Wetlands are  
Part of a System 

source:  www.cbd.int/programmes/areas/water/toolkit/html/1.8.2b_food_webs.html 
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Wetlands are  
Part of a System 

ÁUnimpaired rivers are naturally very dynamic and complex 
ÁDaily, seasonal, annual patterns of water discharge 

ÁFluctuations in temperature, chemistry 

ÁSubstrate composition varies; heterogeneous microhabitats 

ÁRiver flooding and meandering replenishes nutrients 

ÁSediment erosion, transport, deposition 

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



Ecological Integrity 

ÁEspecially significant in 

context of whole system 

ÁEcological Integrity is 

combination of 

chemical, physical and 

biological integrity 

ÁDegradation of one or 

more of these 

components will affect 

health of whole system 
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Chemical Integrity 

ÁOrganic and inorganic chemical components of 

the water and include:  

ÁDissolved oxygen 

ÁTurbidity 

ÁDissolved solids 

ÁStressors affecting Chemical Integrity include:  

ÁExcess nutrients/organic loading (fertilizers, 

sewage) 

ÁSedimentation/burial (dirt, minerals, sand, silt) 

ÁExcess of harmful pathogens (bacteria, viruses) 

ÁToxins (pesticides, oil, hazardous waste, 

pharmaceuticals, heavy metals) 

ÁPollutants in general (acid rain, air pollution) 
 

ÁNitrogen 

ÁPhosphorous 

ÁOther Nutrients 

ÁpH 

ÁSalinity 

ÁBacteria 

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



Obvious Impaired Chemical Integrity: 

ά¢ƘŜ wƛǾŜǊ ǘƘŀǘ /ŀǳƎƘǘ CƛǊŜέ 

ÁCuyahoga River 1969 
ÁContaminated with oily waste 

from waterfront industries 
ÁBurning rivers in industrialized 

areas were common in late 19th 
and early 20th centuries.  

"The lower Cuyahoga has no 

visible life, not even low 

forms such as leeches and 

sludge worms that usually 

thrive on wastes.ò -- The Federal 

Water Pollution Control Administration Source: http://www.cleveland.com 

source: http://ohiohistorycentral.org 



Subtle Impaired Chemical Integrity: 
Effect of Pollutant Exposure/Dose Over Time 

Source: RF-Akvamiljø, www.rf.no 



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

ÁNutrient loading (N or P) leads to eutrophication 

ÁAlgae blooms 

ÁBlocks out light 

ÁAlgae and other plants die 

ÁDecomposing organisms deplete O2  

ÁCreating hypoxic or anoxic conditions 

Example of Effects from 
Changes in Water Chemistry 

1. Hydrological flow modification  

2. Direct physical impact 

3. Alteration of energy base  

4. Changes in water chemistry 

5. Pollution 

6. Changes to water temperature 

7. Over exploitation 

8. Introduction of exotics 

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

ÁPhysical integrity includes geomorphology (streambank, 

floodplains, channel depth), hydrology, and habitat structure. 

ÁExamples of impacts that may physically affect rivers and 

streams 

ÁDredging or filling 

ÁErosion, runoff 

ÁThermal alteration 

ÁFlow alterations 

ÁChannelization 

ÁImpoundments 

ÁHabitat removal/frag. 

ÁImpervious surfaces 

Urban stream quality begins to sharply decline once impervious cover in a 

watershed exceeds only 10%!   p
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Numbers of Dams Constructed by 
in World in Last 100 Years 

(as cited in World Commission on Dams, 2000) 



Chemical & Physical Integrity: 
Effects of Surrounding Land Use 

 

source: SCS (1986) 


