
Water Quality in East Bay Creeks

ABSTRACT

Humans have impacted east bay creeks for decades.  Dozens of different types of 

chemicals have been dumped into them, and development has come to their 

edges, and in some cases over them.  The urbanization around these creeks has 

led to various alterations in the creeksô flow.  This is most notable at Strawberry 

Creek in Berkeley, which runs through the University of California at Berkeley 

campus.  Strawberry Creek is almost exclusively in underground culverts 

beginning at the U.C. Berkeley campus all the way to the bay.  Codornices Creek 

in Albany, on the other hand, has only short periods of underground channeling.  

Thus, I hypothesized that Codornices creek would have lower nitrate 

concentrations and biotic index, and higher dissolved oxygen percentage and EPT 

index than Strawberry Creek in the middle and lower reaches.  I ran nitrate and 

dissolved oxygen tests, as well as macroinvertebrate samples utilizing leaf packs 

and kick sampling.  The results indicated slightly better water quality in 

Codornices Creek than in Strawberry creek.  However, due to reasons discussed 

in the conclusions section, there is likely insufficient data to accept the hypothesis 

as true.

In this project I used leaf packs as well as kick sampling to find the EPT index 

and the biotic index.  I selected three sites on Codornices Creek and similar sites 

on Strawberry Creek.  These three sites were located near the headwaters, in the 

middle, and in the lower areas of each creek.  

Legend:

SC HW: Strawberry Creek, above Memorial Stadium

SC Mid: Faculty Club on U.C. Berkeley campus

SC Low: Strawberry Creek Park

CC HW: Codornices Creek, on Keith Ave.

CC Mid: Live Oak Park

CC Low: U.C. Village, 8th Street

See the map in lower right corner of poster for locations.  

At each site I placed six nets with leaves.  I extracted two of these packs 

from each site seven and fourteen days after the initial installation (except where 

packs were lost).  After collection, I opened the leaf packs and extracted the 

leaves, carefully checking for macroinvertebrates on each leaf.  For each pack, I 

then counted the total number of macroinvertebrates and identified each under a 

dissecting microscope.  

For kick sampling, I held a fine mesh net in the water and kicked rocks 

three feet upstream of the net for 20 seconds so as to flush macroinvertebrates 

into the net.  I then identified them under a dissecting microscope.

After this, I tallied up the amount of insects from each family and put 

them in column B of the Biotic Index Calculation Worksheet (right).  To calculate 

the EPT index, I first found the number of ephemeroptera, plecoptera, and 

trichoptera in the leaf packs I collected.  I then divided that number by the total 

number of macroinvertebrates I found in those packs and multiplied by 100 to 

find the EPT percentage.  A high percentage means good water quality, while a 

low percentage indicates bad water quality.

I used the table below to calculate the biotic index.  Once I had plugged 

the numbers into column B, I multiplied the number found in each family by its 

pollution tolerance value, given in column A.  A high number indicates that the 

family of macroinvertebrates is not very affected by pollution.  I put these results 

into column C.  I then added all of the values of column C together, and divided 

by the total number of macroinvertebrates found in the leaf packs; the result is the 

biotic index.  I used the values below to derive the water quality:

<3.75 Excellent

3.76-5.0 Good

5.1-6.5 Fair

6.6-10.0 Poor

I also took water samples at all six sites.  In the lab, I used the Milwaukee 

Portable Dissolved Oxygen Meter (model: SM600) to conduct dissolved oxygen 

tests, and the LaMotte (model NCR) for nitrate tests.

MATERIALS AND METHODS

A leaf pack placed below a small 

channeled section of Strawberry Creek 

at the U.C. Berkeley campus

Codornices Creek running through Live 

Oak park

ñDaylightingò at Strawberry Creek Park; 

note the cement slabs in the creek

I found a considerably smaller total number of 

macroinvertebrates in nearly every leaf pack than I would 

have expected (see conclusions for explanation).  Because 

of this, my results were often inconsistent.  However, 

Codornices Creek at the U.C. Village (low) had a 

considerably higher EPT index than Strawberry Creek did 

at Strawberry Creek park (see graph, left).  The biotic index 

calculated with leaf pack collections was relatively 

consistent for all sites (with one outlier).  I found a 

significantly higher number of macroinvertebrates utilizing 

the kick sampling method (used for the top two sites of 

each creek).  In these samples, Codornices Creekôs EPT 

index at Live Oak (middle) was significantly higher than 

Strawberryôs at the Faculty Club (middle), and its biotic 

index was much lower, as expected.  The dissolved oxygen 

tests all turned out approximately equal, while all nitrate 

tests came out insignificant, with the exception of the 

Faculty Club at Strawberry Creek (see table).

As I mentioned in the results section, there was a very low number of 

macroinvertebrates in nearly every leaf pack.  The leaf pack and kick sampling 

methods should lead to comparable numbers of macroinvertebrates collected; 

however, kick samples frequently contained over four times the amount of 

specimens the leaf packs had.  When I collected the samples, I noticed an 

unusually high number of bay leaves, which contain oil on the surface as a 

defense.  I had collected all of the leaves from the ground at the headwaters of 

Strawberry Creek, and it appears that I collected a disproportionate amount of 

bay leaves, which may have driven the macroinvertebrates away from the leaf 

packs.

Due to the low number of macroinvertebrates found in the samples, the results 

are not sufficiently definitive to deem my hypothesis true.  More experiments 

would need to be conducted so as to provide more definitive results.  However, 

after further research of other studies conducted in the area, I believe my 

hypothesis would hold up in a more in-depth study.  For example, in December 

2002, Strawberry Creekôs EPT index was recorded at 6.6, falling into the 

ñpoorò category.  On the other hand, a study of Codornices creek in the fall of 

2006 showed a recent improvement in pH and dissolved oxygen after further 

daylighting projects on the creek within the last year.  These published results 

lead me to believe that further experiments would support my hypothesis.

NITRATES AND 
DISSOLVED OXYGEN

RESULTS
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RESULTS Missing values indicate lost leaf packs

Mayfly nymph


