
Lionville Middle School 
Eight Grade Physical Science 

Stream Study of French Creek at Warwick County Park, PA 
Conducted on September 30, 2004 

 
 Creeks, streams, and all bodies of water are a very important part of our environment.  It is 
crucial that they be constantly monitored and protected against all forms of pollution.  The purpose of 
our class going to study French Creek is for us to become knowledgeable about streams, learn how to 
write an accurate stream study, and to determine the quality and quantity of French Creek. 

As our team settled in to the part of French Creek we would study on September 30, 2004; I 
noticed several things about our site.  On the side of the stream that we were standing on there was a 
narrow dirt path leading down to the stream.  Bushes, overgrown grass, and sticks filled both sides of 
this path.  The stream was full of rocks, sediment, and an occasional leaf floating by.  On the opposite 
side of the creek tall trees loomed above us, blocking a large field behind them.  The sky was overcast, 
covered with a large array of stratus clouds.  Occasionally we would be hit by a spontaneous rain drop, 
but the clouds never truly poured down rain.  Using the compass, we concluded that the wind was 
blowing from the south at about one mile per hour. Yes, on the day we went to French Creek we were 
blessed with a good site and workable weather. 

 
Our findings for the 

chemical test were consistent with 
an exceptional value stream. Our 
pH (potential of hydrogen) levels 
ranged from 7.5 to 6.5, which is 
considered relatively unpolluted 
because 7.0 is neutral. We used the 
pH test strips to find our level; by 
submerged them in the water for 
thirty seconds, and then matching 
their color to the key. Our DO 
(dissolved oxygen) was 11 mg/L. 

This is an excellent reading because in Pennsylvania, between February 15 and July 31, a reading of 
5.0 (daily average) in minimal. We used our HACH kit, and the instructions included to find the DO 
level. Our nitrate level, <0.88 mg/L, is also well within the limit. A good range or river water is 0.01 
mg/L to 3 mg/L. The USEPA maximum is 10 mg/L, because concentrations exceeding it cause 
methemoglobinemia (bluebaby syndrome). Our phosphate level was <0.2 mg/L, which is acceptable. 
The maximum reactive phosphate level is 0.25 mg/L, total phosphates being .1 mg/L (which, 
hopefully, is greater than the actual value of ‘<0.2 mg/L Total phosphorus includes organic and 
inorganic phosphate, while reactive phosphorous will react only a substance. Phosphorus is a limiting 
factor in aquatic systems, because it’s not freely available to aquatic organisms. Our instructors gave 
us both the nitrate and the phosphate readings. Every ten minutes our team measured the temperature 
of the air, the water along the bank, and the water midstream.  We did this five times and recorded it in 
both Fahrenheit and Celsius.   

The number and type of macroinvertebrates found at French Creek also corresponds to a 
healthy stream. The biotic index [BI=2(I)+(II)] we calculated was 16, with a relatively wide range of 
genera. Any biotic index ten or over means the water is extremely clean.  The majority of our 
macroinvertebrates were I classified, and the rest were only II classified. To collect the 
macroinvertebrates, we positioned the kick net at a forty-five degree angle in the stream and kicked up 
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rocks and sediment in front of it. The kick net was difficult for our group, so much so that our first two 
attempts literally failed, because we had a very rocky bottom that could not be easily kicked. We ended 
up improvising and picking up small deposits of sediment where we could find them, and tearing up 
the rock bed to find more. That was a lesson in adapting to the situation when you couldn’t just ask a 
teacher or stop. As we lifted the net up, we discovered many benthic invertebrates. Some of the 
invertebrates we found were mayfly nymphs, cranefly larvae, caddisfly larvae, stonefly nymphs, 
damselfly nymphs, and dragonfly nymphs. The caddisfly larvae and mayfly nymph are primary 
consumers, while the dragonfly nymph and the damselfly nymph are second level consumers. As a 
result of our collection, we could determine if the water was clean or not.  If French Creek was an 
overly polluted stream, not all of the macroinvertebrates we found would exist! 
  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Then, using the rope from the tote box, we measured the width of the stream, took depth measurements 
along the first 25 feet of it, calculated that average, and then timed how long it took a cork to travel six 
feet, taking the average of our six time trials. We needed all this data to calculate the stream discharge 
rate of French Creek. Our stream discharge was 42.19 Cfs, and there was 316.43 gallons of water 
flowing by in a second. We calculated this by following the width x average depth x velocity, and 
plugging in the data we collected. We found the velocity by dividing the distance the cork traveled, by 
the average time it took, and transferred our depth measurements into feet. At that point, we had all the 
measurements we needed to calculate the Cfs, once done, we multiplied it by 7.5 to find the number of 
gallons flowing by in a second.   
 On September 30, 2004 team three worked very well together.  When we were assigned the 
site, no one ran into the water, but drew our two drawings.  It was only after, that we waded into the 
stream and James fell in.  During our tests, we divided up the work equally, so that no one was left out.  
For example, every time we had to record the three temperatures there was a different person for each 
thermometer, as well as a recorder.  It was only when we collected the macroinvertebrates that 
everyone got a little crabby.  This was because we had to do it quickly to get to lunch on time and that 
one nymph was squeezed a little too hard with the tweezers.  Overall, our team worked together 
wonderfully and I would not change my group if I had the choice. 
 By working on all the steps to write an accurate stream study analysis, I have learned a lot.  
Before I started learning about the stream study, I did not know what dissolved oxygen or a pH test 
even was.  I didn’t even realize that there were different types of streams, I thought it was just water. I 
did not know that certain macroinvertebrates could live in harsher stream conditions than others.  I 
now know how to calculate the stream discharge rate of a creek.  Previously, I knew of the different 
nymphs and crayfish; but water pennies, caddisfly larvae, cranefly larvae, and hellgrammites were new 
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to me.  I also learned how to make a weather station model.  I never knew that after a big storm it takes 
the macroinvertebrates two weeks to reestablish their communities.  I learned how important it is to 
protect a stream.  This has been very interesting learning about creeks because my uncle studies steams 
for a living and a creek runs through my backyard.  I have learned a lot! 
 I give French Creek a five star rating for its quality and quantity.  It continues to be a very 
healthy stream, and is a great habitat for all the animals and benthic organisms that live there. 

 
By: Two 8th Grade Odyssey Team Students 

Teachers: Mrs. Holberg and Mrs. McQuiston 


