Data Summary -
Rouge Education Project 2003-2004

The Rouge River Watershed



Following is a summary of water quality data collected throughout the Rouge River watershed in fall 2003 and spring
2004 by schools participating in the Rouge Education Project (REP). The number preceding each river branch
indicates its health relative to the other branches—healthiest (1) to least healthy (5)—for each parameter. Most of the
schools monitored on October 15, 2003 (Fall Monitoring Day) and May 5, 2004 (Spring Monitoring Day). Sampling
dates, locations, weather conditions and results by school are listed in the tables at the end of this report. This
summary is based on data received by Friends of the Rouge as of May 21, 2004. Please note that data is categorized
as “certified” and “uncertified” in the tables. This is a first step in an effort to improve the REP’s data quality. Generally,
certified data was collected by returning REP schools that had at least one teacher attend a refresher training
workshop in Spring 2003 or 2004. Uncertified data was collected by new REP schools and returning REP schools that
did not have a teacher attend a refresher training. Certified benthic macroinvertebrate data was collected by returning
schools that had a teacher attend a refresher training workshop, returning schools that have had a current teacher
attend an in-depth benthics workshop this year or in past years, and new schools that had a teacher attend an in-depth
benthics training workshop this year. For questions regarding the data or this report, please contact the REP team at
313-792-9626. This report and additional data are available on the Friends of the Rouge web site, www.therouge.org.

OVERALL WATER QUALITY

Schools in the Rouge Education Project that complete at least six of nine chemical tests (dissolved oxygen, fecal
coliform, pH, biochemical oxygen demand, change in temperature, total phosphate, nitrates, turbidity and total solids)
calculate an overall water quality value for their sampling site based on their results from these tests. This value is on
a scale of 0-97, with higher numbers indicating better water quality.

Data summary
Average overall water quality values

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
Lower Branch NA' (2) Lower Branch 76.8 (5) Lower Branch  43.9 (1) Lower Branch 77.9
(1) Main Branch  68.8 (1) Main Branch  77.4 (2) Main Branch 70.8  (4) Main Branch 73.9
Main Stem? NA (4) Main Stem 74.8 (3) Main Stem 68.0 (2) Main Stem 74.8
(2) Middle Branch 65.9 (3) Middle Branch 74.9 (4) Middle Branch  54.5  (3) Middle Branch 74.6
(3) Upper Branch 64.9 (5) Upper Branch  74.7 (1) Upper Branch  73.4  (4) Upper Branch 73.9

The overall water quality values were similar for all river branches in the spring and also for the fall certified data. For
all fall data reported, however, the Middle and Lower branches had much lower overall water quality values than the
other branches, indicating that these had the poorest water quality.

DISSOLVED OXYGEN (DO)

Oxygen from the atmosphere is mixed in water by waves and tumbling water. Algae and rooted aquatic plants also put
oxygen into water through photosynthesis. Most aquatic plants and animals must have some amount of oxygen to
survive. Waters with consistently high levels of dissolved oxygen are considered to be stable ecosystems and able to
support diverse populations of organisms.

Data summary
Average dissolved oxygen levels in percent saturation

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data

(4) Lower Branch 65 (4) Lower Branch 87 (5) Lower Branch 55 (5) Lower Branch 82

(3) Main Branch 73 (1) Main Branch 91 (4) Main Branch 71 (2) Main Branch 89
Main Stem NA (3) Main Stem 89 (3) Main Stem 80 (2) Main Stem 89

(2) Middle Branch 89 (5) Middle Branch 79 (2) Middle Branch 83 (4) Middle Branch 88

(1) Upper Branch 93 (1) Upper Branch 91 (1) Upper Branch 88 (1) Upper Branch 93

" NA=Not Available
% The Main Stem is downstream of where the Main, Middle and Lower branches join together—between Michigan
Avenue and the mouth of the river.
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In spring and fall the Upper Branch had the highest average percent saturation of dissolved oxygen relative to the
other river branches, suggesting that it would be able to support the most diverse populations of aquatic organisms in
the Rouge River. The Lower Branch had the lowest average percent saturation of all branches according to the fall all
data, spring all data and fall certified data. This suggests that the Lower Branch would be least able to support diverse
populations of aquatic organisms.

State standard
5 mg/L for warm water fish (bass, bluegill, pike) [most of Rouge River]
7 mg/L for cold water fish (trout) [Johnson Creek, a tributary of the Middle Branch of the Rouge River]

E. COLI/FECAL COLIFORM BACTERIA (FC)

Feces of humans and other warm-blooded animals contain E. coli and other types of fecal coliform bacteria. These
bacteria by themselves do not normally cause disease or illness, but if fecal coliform levels are high, it is more likely
that pathogens are also in the water. Sources of fecal coliform in the river include discharged sewage, wildlife wastes,
and runoff from pet waste and livestock. It is important to note that in the Rouge, fecal coliform levels tend to be much
higher after rain than during dry periods. During heavy rains animal wastes are washed into the river and combined
sewer systems may overflow, dumping raw sewage into the river.

Data summary
Average fecal coliform in colonies per 100 ml of water

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
Lower Branch NA (1) Lower Branch 50 (3) Lower Branch 835 (1) Lower Branch 34
(1) Main Branch 140 (4) Main Branch 140 (2) Main Branch 693 (4) Main Branch 158
Main Stem NA (2) Main Stem 65 (4) Main Stem 1,600 (2) Main Stem 65
(3) Middle Branch 11,900 (3) Middle Branch 70 (5) Middle Branch 11,900 (3) Middle Branch 130
(2) Upper Branch 350 (5) Upper Branch 250 (1) Upper Branch 450 (5) Upper Branch 191

These are typical bacteria counts for the river, except the extremely high values in the Middle Branch and the Main
Stem in the fall, which may be indicative of inputs of human sewage during previous localized rainstorms. There were
heavy rains the day before Fall Monitoring Day.

State standard
Less than 300 colonies of E. coli bacteria per 100 ml water for total body contact (swimming)
Less than 1,000 colonies of E. coli bacteria per 100 ml of water for partial body contact (boating, fishing)

pH

Water (H-0) is composed of OH- (hydroxyl) ions and H+ (hydrogen) ions. The pH test measures the concentration of
H+ ions, and pH values range from 0 to 14. A pH value of 7 is considered neutral, less than 7 is acidic, and more than
7 is basic. The pH of natural water in the U.S. is usually between 6.5 and 8.5. Most organisms cannot live in water that
has extremely high or low pH values (more than 9.6 or less than 4.5).

Data summary
Median pH values (pH=-log [H+] and, therefore, can’t be averaged. The median values are used to express central
tendency instead of averages.)

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
(1) Lower Branch 7.5 (1) Lower Branch 7.6 (2) Lower Branch 7.5 (1) Lower Branch 7.5
(4) Main Branch 8.4 (2) Main Branch 8.0 (5) Main Branch 7.9 (3) Main Branch 8.0
Main Stem NA (5) Main Stem 8.25 (1) Main Stem 7.2 (5) Main Stem 8.25
(
(

(1) Middle Branch 7.5 (2) Middle Branch 8.0 2) Middle Branch 7.5 (3) Middle Branch 8.0
(3) Upper Branch 7.6 (4) Upper Branch 8.1 2) Upper Branch 7.5 (2) Upper Branch 7.9

These pH values are normal for the river, which is typically slightly alkaline (basic) due to watershed geology.
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State standard
6.5 t0 9.0, change from natural pH must be less than or equal to 0.5 units.

BIOCHEMICAL OXYGEN DEMAND (BOD)

Biochemical oxygen demand (BOD) is the measure of the amount of oxygen used by aerobic microorganisms
(bacteria and fungi) as they feed upon decomposing organic matter, such as dead aquatic plants. Inputs of phosphates
and nitrates (found in fertilizers) in water bodies stimulate the growth of aquatic plants. As these plants die and
decompose over time, more and more oxygen is removed from the water by the microorganisms. High BOD levels can
lead to fish kills because the aerobic bacteria use up the dissolved oxygen that fish need to live.

Data summary
Average BOD levels in milligrams per liter

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
(1) Lower Branch 3.3 (3) Lower Branch 7.2 (1) Lower Branch 3.3 (1) Lower Branch 5.7
(4) Main Branch 5.6 (2) Main Branch 5.3 (1) Main Branch 3.3 (2) Main Branch 6.1
Main Stem NA (4) Main Stem 7.3 (5) Main Stem 7.0 (3) Main Stem 7.3
(
(

(3) Middle Branch 5.0 (5) Middle Branch 10.6 4) Middle Branch 5.0 (5) Middle Branch 8.2
(2) Upper Branch 3.7 (1) Upper Branch 3.9 3) Upper Branch 3.8 (4) Upper Branch 7.7

Except for the Upper Branch spring certified data, spring BOD levels are higher than typical for the Rouge River under
dry weather conditions, although they do fall within the range that the Rouge Program Office has found during its
monitoring.

State standard

No state standard is available. The Rouge Program Office has found a minimum of 2.0 mg/L and a maximum of 17.6
mg/L BOD during its monitoring, and values of 2 to 5 mg/L are typical for the Rouge River watershed under dry
weather conditions.

CHANGE IN TEMPERATURE (Temp)

For this test, water temperature is measured at the sampling site and one mile upstream. Then, the upstream
temperature is subtracted from the downstream temperature to determine the change in temperature. Most physical,
biological and chemical processes in a river are directly affected by temperature. For example, temperature affects the
amount of dissolved oxygen in water (cold water can hold more oxygen than warm water); the rate of photosynthesis
by plants; the metabolic rate of aquatic animals; and the sensitivity of organisms to pollution, disease and parasites.
Changes in water temperature may be the result of thermal pollution (adding warm water to a body of water), changes
in the amount of shade over the river, and soil erosion. Soil particles suspended in water absorb heat from sunlight.

Data summary
Average change in water temperature measured in degrees Celsius

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data

(4) Lower Branch +1.0 (1) Lower Branch +0.3 (5) Lower Branch +1.1  (5) Lower Branch +2.2

(2) Main Branch 0.0 (5) Main Branch  +1.2 (2) Main Branch +0.8  (4) Main Branch +1.5
Main Stem NA (4) Main Stem +1.0 (3) Main Stem +1.0  (2) Main Stem +1.0

(2) Middle Branch 0.0 (2) Middle Branch +0.5 (3) Middle Branch  +1.0 (1) Middle Branch +0.6

(1) Upper Branch -2.0 (2) Upper Branch +0.5 (1) Upper Branch 0.0 (3) Upper Branch +1.2

There was a greater increase in temperature downstream in the spring than the fall for most branches of the river. The
Lower Branch had the greatest increase in temperature, overall, according to all data except the spring certified data.

State standard
Any discharge into the river should not warm the water more than 5 °F (2.8 °C)
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TOTAL PHOSPHATES (TP)

Phosphorus is a nutrient that plants need to grow. In most waters, phosphorus is present in very low concentrations,
which limits plant growth. However, humans add phosphorus to water through human and industrial wastes, fertilizers,
and disturbances to land and vegetation. When human activities add nutrients to water, it is called cultural
eutrophication. Excess phosphorus stimulates plant growth and can cause algal blooms. When this vegetation
decomposes, dissolved oxygen levels can drop dramatically, especially near the bottom of the body of water.

Data summary
Average total phosphate levels in milligrams per liter

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
Lower Branch NA (4) Lower Branch 0.26 Lower Branch NA (5) Lower Branch 2.88
(2) Main Branch  0.10 (1) Main Branch  0.08 (4) Main Branch 1.00  (2) Main Branch 0.18
Main Stem NA (2) Main Stem 0.10 (1) Main Stem 0.00 (1) Main Stem 0.10
(3) Middle Branch 0.20 (3) Middle Branch 0.21 (3) Middle Branch 0.20  (3) Middle Branch 0.25
(1) Upper Branch 0.00 (5) Upper Branch 1.08 (2) Upper Branch  0.05  (4) Upper Branch 0.86

Total phosphate levels are higher for most river branches in the spring than the fall, which could be indicative of spring
fertilizer applications.

State standard
Michigan Department of Environmental Quality says the level of phosphates must not stimulate excessive aquatic
plant growth. Greater than 0.05 mg/L can cause eutrophic conditions.

NITRATES (NO,)

All plants and animals require nitrogen to build protein. It is naturally much more abundant than phosphorus and is
most commonly found as atmospheric nitrogen (N,). This form can’t be used by most aquatic plants, however, and
must be converted to ammonia (NH3) and nitrates (NO7). In these forms, nitrogen acts as a plant nutrient and can
cause eutrophication. Plants are less sensitive to changes in ammonia and nitrate levels than they are to phosphorus,
however, because nitrogen rarely limits plant growth (since it is naturally more abundant than phosphorus in the
environment). Sources of nitrates added to rivers by humans include sewage, fertilizers, and runoff from dairies and
barnyards.

Data summary
Average nitrate levels in milligrams per liter (Note: parts per million is equivalent to milligrams per liter)

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
Lower Branch NA (5) Lower Branch 14.7 (5) Lower Branch  10.2  (5) Lower Branch 16.1
(3) Main Branch 4.0 (1) Main Branch 1.7 (3) Main Branch 2.9 (1) Main Branch 2.9
Main Stem NA (3) Main Stem 4.7 (4) Main Stem 4.0 (3) Main Stem 4.7
(
(

(1) Middle Branch 0.9 (4) Middle Branch 6.1 1) Middle Branch 1.9 (4) Middle Branch 4.9
(2) Upper Branch 2.0 (2) Upper Branch 3.3 2) Upper Branch 2.8 (2) Upper Branch 4.3

Nitrate levels are higher for most river branches in the spring than the fall, which could be indicative of spring fertilizer
applications. This is supported by total phosphate levels also being higher for most river branches in the spring than
the fall.

State standard
Michigan Department of Environmental Quality says the level of nitrates must not stimulate excessive aquatic plant
growth. Greater than 1 to 2 mg/L can cause eutrophic conditions.
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TURBIDITY (Turb) AND TOTAL SOLIDS (TS)

Turbidity is a measure of water clarity. Murky water has a high turbidity, while clear water has a low turbidity.
Suspended solids—such as soil particles, sewage, plankton and industrial wastes—in water increase turbidity and
decrease the transmission of light. An increase in turbidity decreases biodiversity because more turbid waters are
warmer and allow less sunlight through for photosynthesis. Also, suspended solids can harm aquatic organisms by
clogging gills, increasing susceptibility to disease, slowing growth rates, and preventing the development of larvae and
eggs.

Total solids is a measure of the amount of dissolved and suspended solids in water. Suspended solids are solid matter
that is trapped by a filter—such as soil particles, sewage, plankton and industrial wastes—and dissolved solids are
solid matter that passes through a filter—such as bicarbonate, calcium, phosphorus, iron, nitrogen and sulfur. The flow
of water in and out of aquatic organisms’ cells is regulated by total solids. Sources of total solids include urban runoff,
lawn fertilizers, wastewater treatment plants, soil erosion and decayed plant and animal matter.

Data summary

Average Q-values for turbidity (Schools use different methods to test turbidity and, as a consequence, get their results
in up to three different units. To facilitate comparison, their results are converted to a Q-value, which is a scale of
approximately 0-100. The higher the Q-value, the lower the turbidity and the better the water quality.)

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
(2) Lower Branch 70.5 (2) Lower Branch 74.8 (3) Lower Branch 59.7  (4) Lower Branch 67.1
(3) Main Branch  59.5 (1) Main Branch  83.2 (2) Main Branch 65.0 (1) Main Branch 80.9
Main Stem NA (5) Main Stem 64.5 (5) Main Stem 45.0 (5) Main Stem 64.5
(
(

(4) Middle Branch 27.0 (3) Middle Branch 69.7 4) Middle Branch 49.0  (2) Middle Branch 70.7
(1) Upper Branch 72.0 (4) Upper Branch 64.9 1) Upper Branch  70.3  (3) Upper Branch 67.6

Average total solids levels in milligrams per liter

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data

(3) Lower Branch 443 (1) Lower Branch 575 (1) Lower Branch 356 (1) Lower Branch 456

(1) Main Branch 366 (3) Main Branch 651 (5) Main Branch 1,844 (3) Main Branch 754
Main Stem NA Main Stem NA (2) Main Stem 430 Main Stem NA

(2) Middle Branch 410 (4) Middle Branch 1,130 (3) Middle Branch 467 (4) Middle Branch 1,027

(4) Upper Branch 497 (2) Upper Branch 622 (4) Upper Branch 556 (2) Upper Branch 622

These total solids values are high, possibly indicating lingering effects of previous rainstorms or improper sample
collecting.

State standard
Cannot have “unnatural quantities injurious to designated uses” (recreation, fisheries, municipal water supply, etc.)

BENTHIC MACROINVERTEBRATES

Benthic macroinvertebrates are bottom-dwelling organisms with a backbone that are visible to the naked eye, such as
aquatic insect larvae, crayfish, snails, leeches and aquatic worms. The types and numbers of benthics living in the
river indicate the water quality of an area. Some benthics are very sensitive to pollution and are only found in pristine
areas, while others have a high tolerance for pollution and can live in lower quality areas. Schools calculate a stream
quality score based on the type and number of benthics they find. Higher scores indicate better water quality.
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Data summary
Average Total Stream Quality Scores for Benthic Macroinvertebrates

Fall 2003 Certified Data Spring 2004 Certified Data Fall 2003 All Data Spring 2004 All Data
(3) Lower Branch 5.4 (1) Lower Branch 36.6 (4) Lower Branch 9.6 (1) Lower Branch 30.2
(1) Main Branch  26.1 (2) Main Branch  29.8 (2) Main Branch 27.5 (2) Main Branch 27.2
Main Stem NA (5) Main Stem 7.2 (5) Main Stem 0.0 (5) Main Stem 7.2
(
(

Middle Branch NA (3) Middle Branch 24.7 1) Middle Branch  44.2  (3) Middle Branch 22.9
(2) Upper Branch 21.7 (4) Upper Branch 24.5 3) Upper Branch  18.1 (3) Upper Branch 22.9

There is a wide range of Total Stream Quality Scores, which is likely due to the diverse habitat quality at the schools’
sampling sites and the range of skill levels of the teachers and students sampling. Overall, the lowest scores are from
the Main Stem, which is expected since the river's banks are encased in concrete there making for very poor benthic
macroinvertebrate habitat. We would have expected some higher scores, particularly for the Main and Upper
branches. From observations of some schools’ benthics monitoring, it seems likely that many of these lower than
expected scores may be due to poor sampling techniques (not sampling from all the habitat types present at a site and
not dumping every sample collected into a tray or bucket with clear river water to be sorted carefully) and not enough
time allotted to sampling and identification of the benthics collected. Also, good benthics sampling and identification
requires practice (arguably more practice than the chemical tests), so we expect the schools’ benthics results will
improve over time. The average Total Stream Quality Scores for spring 2004 are higher than spring 2003 (not shown)
for every branch except the Main Stem, which supports this expectation.

State Standard

Michigan Department of Environmental Quality Benthic Macroinvertebrates Range Chart
>48 Excellent

34-48 Good

19-33 Fair

<19 Poor

PHYSICAL STREAM SURVEY

Schools also complete a physical stream survey for the Rouge Education Project. Most of the survey is qualitative,
based on observations of the site and surrounding land uses and, thus, is not included in this summary.
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