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A watershed is an area of land where all the water,
streams, and rainfall flow to a common outlet such as a
lake. Everything within a watershed is connected, and all
actions that affect the water upstream affect the water
downstream.

The Marengo River is a sub-watershed of the Bad River
Watershed; it is one of six sub-watersheds.

Our watershed report cards use data collected by
volunteers from macroinvertebrate samples and
chemistry samples. Macroinvertebrates are aquatic
organisms, many of which are insects, and each species
tolerates varying amounts of pollution. The tolerance of
those species gives us a score that can be used to grade a
site’s water quality. Our water chemistry kits measure
temperature, pH, dissolved oxygen, turbidity, and chloride.
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The Marengo River is a sub-watershed of the entire Bad River
Watershed.

Measuring water quality helps us better understand our land,

water, and people. By measuring water quality, we can:

® |dentify important fish breeding habitat

® Determine where restoration work is needed

® Determine human impact on water

® Track our progress protecting water resources
® Become better informed stewards of our waters
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Macroinvertebrate Monitoring: Summary
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Macroinvertebrates are aquatic organisms. Most often they are the
larvae of insects that we recognize such as damselflies and
dragonflies. They are near the bottom of the food web, serving as
food for fish and many other species. They are an important link in
cycling nutrients through the ecosystem.

Macroinvertebrates vary in their tolerance of water pollution, some
thriving only in pristine waters while others can tolerate highly
polluted water. The number and types of macroinvertebrates
therefore give us a good indication of pollution in a stream.

We measure our macroinvertebrate monitoring using the Hilsenhoff
Biotic Index value, or HBI for short. The HBI is an index of pollution

tolerance developed by William Hilsenhoff (UW-Madison) in 1977.

We collect samples of macroinvertebrates from streams and rivers of interest, identify, and count all of the organisms
in the sample. Each aquatic macroinvertebrate species has a predetermined tolerance to pollution which we use to
calculate the HBI score. The resulting number tells us the overall average tolerance value of the macroinvertebrates in
the stream. This tolerance value corresponds to the degree of organic pollution in that stream, as indicated on the

chart to the right. Organic pollution includes a variety of
pollutants that come from sources such as agricultural runoff
and malfunctioning domestic waste water treatment systems.

HBI data provide a good first look at water quality conditions
in a stream and can help identify areas where follow-up
testing may be needed to identify potential pollution issues.

® The Marengo River's macroinvertebrate scores indicate
excellent to very good water quality.

® The Marengo River scored some of the lowest (better) HBI
scores in the entire Bad River Watershed. The Marengo at
Reimer Road had the lowest mean score at 2.44.

® All of our four-year data baselines were achieved prior to the
2016 and 2018 floods. Post-flood baselines are needed to see
how the extreme flow events affected water quality.

HBI Value
0.00-3.50
3.51-4.50
4.51-5.50
5.51-6.50
6.51-7.50
7.51-8.50
8.51-10.00

Water Quality
Excellent

Very Good
Good

Fair

Fairly Poor
Poor

Very Poor

Degree of Organic Pollution

No apparent organic pollution
Slight organic pollution

Some organic pollution

Fairly significant organic pollution
Significant organic pollution

Very significant organic pollution

Severe organic pollution

A Special Note on HBI and Organic Pollution

HBI scores can sometimes be affected by natural
conditions. Areas with a lot of wetland or areas downstream
in bigger rivers may not have the kind of habitat that was
intended for use with the HBI, and is sometimes why some
sites test poorly. Other types of water quality indicators
may be more useful in locations like this.



The Marengo River
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Chemistry Monitoring: Summary
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We monitor several physical and chemical indicators of water quality.
These include temperature, pH, dissolved oxygen, turbidity, and
 chloride.

' Temperature (degrees Celsius) is the water temperature.

pH (standard units) is a scale from 0 to 14, in which 7 is neutral, used to
specify the acidity or alkalinity of a liquid.

Dissolved Oxygen (milligrams per liter) (or DO) is a measure of the
concentration of oxygen that is dissolved in water.

Turbidity (Jackson Turbidity Unit) is a measurement of the cloudiness

* of a fluid caused by particles.

Chloride (milligrams per liter) is a naturally occurring chemical, often
found as a component of road salt (sodium chloride).

Each of these indicators directly impacts the characteristics of a body of water in a variety of ways.

Trout and other up-stream breeding fish require cold temperatures, because cold water holds more oxygen which they
require. Natural pH levels may vary between water bodies, but most aquatic animals and plants have adapted to life
within a specific pH range, and variation can affect such things as the hatching success of fish eggs, reduce amphibian
numbers due to increased acidity, or increase levels of toxic metals in water. Fish species such as trout require higher
levels of dissolved oxygen (DO) than some other fish, making DO a very important indicator of fish habitat quality. High
turbidity may reduce light penetration, negatively affecting aquatic plants and algae, and also indicate increased
erosion and sedimentation. Sedimentation negatively impacts macroinvertebrate and fish spawning habitat. While
chloride is naturally occurring, in high levels it negatively affects the physical water balance in aquatic organisms.

® The Marengo River is our second-most sampled sub-watershed within the Bad River Watershed, with 21 sites. Only

three sites reached our four year baseline data by 2018, and all three were prior to the significant 2016 and 2018
floods.

® Many sites, especially those on Highway C, had high turbidity. This means these sites had very cloudy water caused
by particles. This is indicative of an erosion-affected watershed, which the Marengo River is known to be.

® Several sites had high upper values in their temperature ranges, although all the means were low.



The Marengo River

What do these numbers mean?

Temperature—Degrees Celsius
Water temperature is an important factor in fish &
habitat quality. For example, brook trout’s &
optimum temperature range is 8.9 to 18.3 C° (48
to 65 F°), while northern pike’s optimum
temperature range is 12.8 to 23.9 C° (55 to 75 F°)
and bullheads can exist in temperatures as high as
26.66 C° (80 F°).

pH — Standard Units (SU)

The pH level affects all aquatic organisms. Species
vary in their tolerance of water acidity levels. For
example, many plants and algae thrive at a pH
range of 6.7 to 12.0, while amphibians require a
range of 4.5 to 6.5. Mayflies and trout do best at a
pH range of 6.7 to 8.6.

Dissolved Oxygen (DO) — Milligrams per Liter
Although the fish in our region differ in their dissolved oxygen requirements, an overall range of 4.0 to 8.0+ is optimal. Trout have
an optimal DO range of 8.0+, whereas bullheads can exist in water with DOs as low as 0.2.

Turbidity—Jackson Turbidity Units (JTU)
Turbidity is measured in Jackson Turbidity units (or JTU). In surface water, less than 10 JTU is considered normal background
turbidity. Trout, a cold water fish that is less tolerant of turbidity, has an optimal range of 0.9 to 1.5 JTU.

Chloride — Milligrams per Liter

Chloride, such as salt, is naturally occurring but can also become too concentrated. 0 to 100 milligrams per liter is considered a
natural level in surface water, while public consumption must be under 250 milligrams per liter. Chloride is especially of concern
because of heavy road salt use or septic system runoff. Chloride of roughly 500 milligrams per liter and above can negatively affect
wild rice.

See our volunteer collected data on the next page.




The Marengo River

*all values the same

Temperature D(i)s::;\::‘d Turbidity Chloride
°C JTU |
0 me/l) (TU) (mg/1)

Mean e Range Mean Range Mean ° Range Mean Range Mean Range

Samples & Samples & mples & mples & mples &
0- 5.0 - 6.3 - 25- 2.0 -

.. 13.5 1 - 7.6 1 - 8.5 1 - 3.0 1 - 24.0 - -
8.0 - 7.6 - 7.0 - 0- 8.0 -

-. 13.8 8 21.0 9.2 9 10.1 7.3 9 78 15.0 9 100.0 15.2 9 20.0
6.0 - 6.6 - 7.0- 3.0 - *

.I 7.3 3 8.0 8.1 3 8.8 7.3 3 78 24.3 3 35.0 8.0 3 -
85 - 7.3 - 7.0 - 0- 5.0 -

-. 12.8 8 18.0 8.9 9 0.8 7.6 9 8.5 53 9 175 11.0 9 20.0
1.0 - 7.6 - 6.5 - 2.5- 4.0 -

-. 11.7 16 20.0 8.9 11 10.4 7.4 11 8.5 6.3 11 175 22.8 13 121

-. 5.0 1 - 10.0 1 - 6.8 1 - 25.0 1 - 4.0 1 -

9.0 -

.. 13.0 3 15.0 - - - - - - - - - - - -
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-. 9.4 116 350 9.9 112 15.5 7.2 116 8.5 5.7 116 65.0 7.2 116 38.0
6.5 - 74 - 7.3- 3.0 - 8.0 -

-- 10.6 7 13.0 9.0 8 115 7.8 8 85 27.0 6 65.0 19.0 8 0
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DEIE] Temperature D(;s::gh::\d Turbidity Chloride
Years °C JTU mg/|
0 me/l) (TU) (mg/1)

# of # of # of # of # of
-- Mean samples Range Mean samples Range Mean samples Range Mean Seies Range Mean samples Range

7.0 - 8.3- 7.8- 3.0 - 10.0 -
9.9 13.0 9.7 6 1.2 7.8 6 8.3 26.0 6 100.0 14.7 6 20.0
8.0 - 74 - 7.5- 0- 9.5-
9.5 7 11.0 9.6 7 13.0 7.8 7 8.3 13.9 7 50.0 15.8 7 150.0
9.0 - 6.8 - 7.3- 2.0- 4.8 -
10.0 8 13.0 9.0 8 11.0 7.4 8 75 28.1 7 100.0 214 8 400




The report in front of you could not have been made without the tireless effort
of the following individuals over the last 18 years. Thank you!
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