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Introduction 
  

Rivers and streams constitute less than .02% of the freshwater that is available globally 

(Gore et. al. 1995).  These structurally diverse bodies of water carry out many functions within 

the ecosystem they reside.  Rivers and streams serve as habitat for many aquatic and semi-

aquatic fresh water life forms.  They and the surrounding ecosystem also serve as resources and 

habitats to non-aquatic animals species.  Water is a symbol of life and as such many species are 

drawn to it, connecting water with food and of course, to hydration.  

Stream restoration is a lengthy process that if implemented properly and efficiently 

maintained can potentially provide rewards for decades.  Stream restoration involves the 

returning of a stream ecosystem to a representative form of historical conditions (Shields 

2003).  Historical conditions may not always be known or achievable however, so it is then 

necessary to take the stream to a state where the health and functioning of the ecosystem are 

best.  This process is gradual and requires site analysis, research of the area, consideration of 

public opinion and perhaps most importantly, an evaluation of goals for the site.  

 When partaking in a stream or river restoration activity several environmental aspects 

need to be taken into account.  Restoration to streams and rivers is usually necessary because 

of slope failures and excess sedimentation.  To effectively carry out the restoration, re-sloping 

of the stream banks is occasionally required.  Too sharp of an incline can result in the sloughing 

of soil into the water which is not conducive to stream health.  Preventative measures also 

include placing native plants with complex root structures on the banks in order to hold the soil 

in place.  After the external work to the stream is completed, depending on the goals for the 

stream as well as the pre-restoration assessment of the site, habitat may need to be added.  

The habitat can be creating pools, inserting woody debris and adding cobble.  Goal depending, 

restocking of fish, amphibian and invertebrate species can take the restoration efforts a step 

further.    
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 Small tributaries lead to bigger streams and rivers.  Therefore restoration processes at 

the small scale are crucial to the health of the large scale.  Millions of dollars every year are 

used towards stream and watershed restoration in the Pacific Northwest (Roni 2002).  Most 

stream restoration practices in the Pacific Northwest are designed with salmon conservation as 

the primary goal.  All restoration is goal oriented and it is often the case that stream 

restorations are geared towards conservation efforts.   

 
Water quality 
 
 Water quality is important for many reasons.  The most influential reasoning for 

maintaining good water quality is waters’ connection to life.  Humans and animals drink water 

and drinking water that is laden with bacteria or sediment is not healthy.  Water quality can be 

assessed in many ways including turbidity analysis, sampling of amphibious and 

macroinvertebrate species and lab tests.  

 Toxins can reach the water through activities like illegal dumping, agriculture runoff and 

improper herbicide application practices.  Sediment building up in the stream is another source 

of poor surface water quality (Johnston 1991).  Sedimentation is relatively permanent 

deposition of nutrients (Johnston 1991).  These nutrients can be retained within the soil for 

various periods of time depending on the amount leaching among other constraints (Johnston 

1991).  

Amphibians are recognized as good indicators of the health of an ecosystem (Sheridan 

2003).  Densities of amphibians can be used as indications of stream health because of their 

method of reproduction, they tend to live in moderately stable populations and most species 

are long-lived (Welsh 1998).  The porous skin of amphibians is capable of rapidly absorbing 

environmental toxins (Bartlett 2001).  High levels of toxicity, including nutrient overload from 

sedimentation, therefore can have immense effects on amphibian populations.  If amphibians 

were once present or abundant and have since decreased in numbers or vanished altogether, 

poor water quality may be to blame. 

 Macroinvertebrates are a food source to amphibians, reptiles and fish species.  The 

resilience of macroinvertebrates is also dependent on water quality.  Examination of 



macroinvertebrates can be done both qualitatively and quantitatively using kick-nets and 

sampling methods or just observation (Lenat 1988).  The species are divided into different 

groups of taxa to represent varying levels of water quality.  The groups range from very tolerant 

to intolerant with intolerant species being those that die rapidly as exposed to toxins (Yuan 

2004).  An analysis of the macroinvertebrates present within the site can also provide 

information about current water conditions leading to conclusions about the direction the site 

needs to go.  

 Water quality is usually the goal in mind when stream restoration projects begin.  There 

are several ways to test and confirm beginning conditions as well as to determine the quality 

several years after restoration has began.  Water color and the aquatic species using the water 

are excellent places to start as testing can become costly.  Most grant funded projects will 

require guidelines for the monitoring of water quality specifically.  

  

Soil integrity 
  
 Erosion contributes greatly the aforementioned sedimentation build up that leads to 

poor water quality.  Soil erosion can cause decreases in essential plant nutrients such as 

nitrogen (Pimentel et. al. 1995).  Erosion occurs in stages, detachment of the particles, 

transportation through a physical agent and ending deposition (Morgan 2005).  Running water 

is often a source of this detachment (Morgan 2005).  The running water can slowly remove 

segments of soil from the banks potentially creating deep undercuts. The length of time if 

would take for this process to occur is dependent on the speed of the flow and the degree of 

the meander in the stream.  

 Straightening of streams shows an unnatural channel.  People often alter stream 

channels in order to use their land.  Straightening can cause downward cuts in the soil, erosion 

of the stream bed.  Meandering streams will typically have the majority of erosion at the bends 

as the water cuts into the stream banks. This creates the undercuts which can lead to soil 

sloughing off into the water and being transported downstream.  

 Vegetation can prevent and/or erosion of stream banks (Beeson 1995).  Bends lacking 

vegetation were five times more likely to have had erosion occur (Beeson 1995).  Thick grasses 



are a good start for vegetating the banks, however, the more complex the root structures, the 

better to hold to the soil.  Roots are designed to grip into the soil providing stability for the 

plant.  This behavior also aids in maintaining the structural integrity of the soil.  Cobble and 

small rocks can help in preventing erosion of the channel bed.  

 
Biota 
 
 Salmon conservation is now a huge effort in the Pacific Northwest.  Conservation 

Districts are receiving funds to improve watershed conditions with the hope that salmon will be 

able to return upstream to their historic spawning grounds.  In very recent history, over 300 

native stocks of salmon in the Pacific Northwest were at risk of local extinction (Allendorf 2002).  

The Pacific Northwest is an area with a rich Native American heritage and salmon are of great 

importance not only as a food resource, but also a cultural symbol.  Native American tribes also 

have treaty rights to the fish so restoration of salmon is yet again made important.  

 There are many reasons salmon are not doing well in the region including dams, erosion 

at the bases of tributaries and toxins in the water.  Spawning grounds are essential to salmonid 

success.  As part of active restoration activities, once spawning grounds are able to be reached, 

in stream habitat may need to be added.  The habitat would include pools, large woody debris, 

boulders and overhanging vegetation.  

 Salmon survival was decreased in freshwater habitats that have been degraded 

(Espinosa 1995).  Soil degradation and removal of riparian vegetation have caused an increase 

in fine soil sediments within the channel and reduced pool volume (Espinosa 1995).  In some of 

the degraded streams the life survival rate from egg to juvenile is reduced by as much as 10% 

(Rhodes et. al. 1994).  The Espinosa (1995) paper concluded that salmon conservation efforts in 

the Columbia River Basin have failed.  Recent reports from local newspaper suggest that this is 

changing with current salmon numbers in northern Idaho on the rise.  

  

  
 
 
 
 



Monitoring 
  
 Monitoring is always necessary after a restoration project has begun if for no other 

reason than to track progress. It is also hard to measure if the goals of the project have been 

met without regularly going back and making comparisons.  Monitoring is the occasional 

measurement or observation a process (Noss 1994).  Two common types of monitoring are 

quantitative, going out and taking measurements, and qualitative, using photo-point methods.  

Monitoring also helps with data and record keeping (Apostol 2006).  

  
Conclusion 
 
 Actively approaching stream restoration is a complicated undertaking.  It is a process 

that from beginning to end requires significant research, time, money and data collections. 

Restoration is never instantaneous so a measure of patience also helps.  Riparian restoration 

factors in the living organisms utilizing resources around the water, the organisms that should 

be there as well as the conditions contributing to species and habitat loss.  Passive aspects of 

restoration should occur in unison with the active process so that the ending result meets the 

goals of the project. 

 Salmon conservation efforts in the Pacific Northwest are becoming successful with a 

combined, yet unconventional and highly controversial approach.  Hatchery raised salmon are 

being placed into rivers and streams to increase numbers with the hopes of giving the wild 

salmon a better chance.  Hatchery salmon are controversial for many reasons including the 

limited gene pool.  Conservationists worry that the lack of diverse genes will cause problems for 

the wild salmon should breeding between the two occur.  Hatchery raised salmon do not have 

adipose fins as a result of the rearing method.  They also have no natural response to animals 

that would be their predators in the wild.  This is perhaps where the biggest benefit to wild 

salmon occurs.  Wild salmon will recognize their predator and make efforts to flee and hide 

thus the hatchery raised salmon will be the ones predated upon saving the wild fish and 

potentially eliminating hatchery fish from the gene pool.  The use of hatchery fish is an 

argument that likely will not be resolved in the near future.  However, salmon numbers are 

currently up, and that is seen as a success.  



 It is important to create buffer zones in riparian areas.  This can help reduce erosion and 

chemical runoff, especially if an agricultural area is close to the water.  The buffer zone would 

be comprised of natural riparian vegetation that is site specific.  Different states have varying 

regulations on the requirements of buffer zones, what the zones are to consist of and how large 

they have to be.  States also have regulations on activities that can occur within the buffer 

zones such as herbicide applications and understory thinning.  Many states have programs that 

will compensate land owners for restoring riparian areas on their land if they agree to maintain 

the site for a specified number of years.  

 Riparian restoration does not only benefit aquatic and semi-aquatic species but the 

process can also benefit land animals.  Restoring vegetation on the banks has the potential to 

bring smaller mammals to the area.  The cycle can continue with the addition of larger 

mammals and birds that will feed on the animals.  If fish and amphibians are occurring within 

the water, large raptors may move into the area to utilize the resource.  Again, this process is 

slow going but after years have gone by the natural system will have begun returning.  

 Nutrient loss through leaching is a problem and eutrophication as a result of excess 

nutrient loads can be catastrophic.  This alone is reason enough to undertake the restoration of 

a site.  Anaerobic conditions can extirpate all of the oxygen breathing species.  The species that 

thrive in anaerobic conditions create and release harmful toxins that can further damage the 

system.  It is an even more difficult process to restore an anaerobic site to aerobic.  Keeping 

excess nutrients out of the water and therefore maintaining erosion is hugely important.   

All restoration is goal oriented.  It is not always possible to know what the historic 

conditions of a site where.  Should that be the case restoring the area to the best fit for current 

desires and needs of the ecosystem is important.  Goals should be well laid out and monitored 

effectively to insure the success of the project.  
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