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Nutrients  
The primary measures of nutrient loading, phosphates 
and nitrates, are associated with many non-point 
pollution sources, such as livestock waste, failing 
septic systems and fertilizers. Excess nutrients can 
artificially stimulate plant growth, resulting in algal 
blooms, which can impact water quality.  Nitrate levels 
should generally be below 1.0 mg/L and phosphorous 
should generally be below 0.1 mg/L in unpolluted 
water bodies, based on state water quality standards. 
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Vegetation   

Riparian vegetation is plant life that grows along a 
stream and may extend roots directly into the water. 
Plants provide shade, habitat, and bank stability to the 
stream. Invasive species are non-native plants that 
compete for nutrients and sunlight with native species.  
Many watersheds are home to invasive plants such as 
Himalayan blackberry, Japanese knotweed, and English 
ivy. 

Fertilizer Effects  
Nitrogen and phosphorus are two main components in 
fertilizers. The numbers found on the packaging of most 
chemical fertilizers (such as 20-20-20) are nitrogen-
phosphorus-potassium components. Most plants require 
14 times more nitrogen than phosphorus. By 
comparison, most fertilizers exceed the amount of 
phosphorus that plants require relative to nitrogen. The 
relative increase of phosphorus and decrease of nitrate 
in a stream may be due to algae that use the nitrate, 
leaving an excess of phosphorus. As watersheds become 
more urbanized, we often notice a trend of increased 
phosphorous. 
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Day in Damascus 

On July 25th, 2009, Portland State University, Senior 
Capstone students spent the day at the Day in 
Damascus festival telling interactive educational 
stories.  Fred the Fish told the story of water quality 
and Ernie the Invertebrate taught kids what 
macroinvertebrates need to survive in the creeks of 
ǘƘŜ /ƭŀŎƪŀƳŀǎ ǿŀǘŜǊǎƘŜŘΦ IƻǿŜǾŜǊΣ ƛǘ ǿŀǎƴΩǘ ŀƭƭ ǎǘƻǊȅ 
time as a dozen other PSU students spent the day in 
the field, collecting samples and performing important 

water testing on Deep, Rock, Richardson, and Eagle 
Creeks. 

PSU students have been collecting water samples from 
8 private and 11 public landowner sites as a 
cont inuat ion of the 2008 program.   
aŀŎǊƻƛƴǾŜǊǘŜōǊŀǘŜǎΣ ǿƘƛŎƘ ŀƭǎƻ ƛƴŘƛŎŀǘŜ ŀ ǎǘǊŜŀƳΩǎ 
health, were sorted and counted on one private and 
all public sites.  We want to extend a special thank you 
to all the private landowners who allowed students to 
access their creeks.  
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Temperature 

Many of the biological, chemical, and physical 
characteristics of a stream are influenced by the 
ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǘƘŜ ǎǘǊŜŀƳǎΩ ǿŀǘŜǊΦ  ¢ƘŜ ƳŜǘŀōƻƭƛŎ 
rates of aquatic species are controlled by temperature.  
A limited range of temperature is required for proper 
efficiency of these rates.  The range of temperature for 
a healthy stream is less than 17.8oC.  Cooler waters are 
helpful to salmon in spawning, as well as the 
incubation and hatching of their eggs.  An increase in 
urbanization causes the removal of  growth that offer 
necessary shade to stream water.  This shade is 
particularly important during the summer months, as 
it keeps the soil cool, reducing the temperature of the 
water passing through.   

Temperature readings for Deep Creek and North Fork 
Deep Creek exceeded the standard limit in 2008,  but 
both creeks measured below the standard limit for 
2009.  Goose Creek, however exceeded the 
temperature limit.  An increase in average water 
temperature has been detected in comparing 
measurements between 2008 and 2009.     

Phosphorus 

Phosphorus is an important nutrient for life.  However, 
at excessive levels, phosphorus can cause rapid algal 
growth.  When these organisms die their 
decomposition consumes oxygen which can produce 
toxic effects in the stream. Phosphorus levels can rise 
from agricultural runoff  and manure sources.   This 
nutrient becomes part of the suspended sediment in 
streams.   Once phosphorus is present in an 
ecosystem, it will be stored until physically removed.  
The standard for the level of phosphorus in streams is 
less than 0.10 mg/L. 

Phosphorus proved to be an area of concern for the 
Clackamas Watershed in 2008.  Rock and Deep Creek 
measured particularly high.  SWRP found a decrease in 
phosphorus levels at these sites for 2009, but they 
remain the highest detected levels.  The overall 
detected average for phosphorus has dropped 
throughout the watershed.   
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Nitrate 

Nitrate is an essential nutrient for plant growth, 
making it a main ingredient in fertilizers.  Nitrate is a 
highly soluble nutrient, which makes it easily 
introduced to groundwater that may eventually enter 
streams.  Keeping fertilizer away from visible water 
does not necessarily keep local streams safe.  This 
nutrient is naturally generated by the breakdown of 
ammonia, and may be present in local streams even 
before land use activities occur that might contribute 
to increased levels. In excess, it can also cause rapid 
algal, and plant growth and become a health hazard 
when introduced to drinking water.  The drinking 
water standard for nitrate is 10 mg/L.   

SWRP determined that nitrate was not a water quality 
issue in 2008.  The same can be said for the 2009 
results.  However, an increase in nitrate has been 
detected. 

pH 

Measuring pH determines how acidic or basic a 
solution is.  A healthy pH for aquatic life lies in the 
range of 6.5 ς 8.5.  These organisms are very sensitive 
to levels beyond this range, particularly when it comes 
to their reproductive process.  

As in 2008, the 2009 data from our study of the 
Clackamas River Basin did  not show pH as a significant 
water quality issue.   
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