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This edition of Watershed Waves is dedicated to exploring the program that
started it all, our Water Quality Monitoring Program. We're highlighting data
collected over the past six years, after we expanded our service area from
the Bad River Watershed and its sub-watersheds to the West to include the
Fish Creek and the Bayfield Peninsula Watersheds and to the East to include
the Montreal River Watershed.

We began our volunteer citizen water quality monitoring in 2002 as the Bad
River Watershed Association. Every year, dozens of members of our
community serve as volunteer water quality monitors, collecting and
analyzing water samples from rivers and streams in the Lake Superior basin.

The main goals of the program are:
Goal 1: Get the community involved with their watershed

Goal 2: Collect baseline data (four years) on streams and rivers in the
service area

Goal 3: Evaluate data to identify high quality and negatively impacted
areas

Goal 4: Share all data with our partners to inform management decisions
affecting streams and rivers sampled as part of this project.
Share data with other interested parties including local town and
county governments

Goal 5: Work with partners to implement solutions in problem areas and
protect high quality areas

Currently the program consists of chemical and biological monitoring, using
water chemistry tests and macroinvertebrate collections. Our chemistry
monitors collect monthly chemistry samples from their sites year-round. The
sampling procedures include physical and chemical measurements such as
temperature, dissolved oxygen, pH, chloride, and turbidity. Our
macroinvertebrate monitors collect small aquatic organisms
(macroinvertebrates) from streams once in the spring and once in the fall.
Volunteer macroinvertebrate identification volunteers then assist with
sorting and identifying these organisms.

Inside, find more information about what we monitor and why as well as a
few data summaries from the past six years. Interested in getting involved?
Reach out to emma@superiorrivers.org to inquire about becoming a water
quality program volunteer! é

i Photo by Bill Route


https://www.superiorrivers.org/history-of-srwa-brwa/
https://www.superiorrivers.org/history-of-srwa-brwa/
mailto:emma@superiorrivers.org?subject=I%20Want%20To%20Volunteer!
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What is a macroinvertebrate? HBI Value | Water Quality
A macroinvertebrate is an organism large enough to be seen without a

microscope (macro) and without a backbone (invertebrate). We sample 0.00-3.50 Excellent
aquatic macroinvertebrates from local streams and rivers. Many of the 3.51-4.50 Very Good
macroinvertebrates we collect are larvae of insects commonly seen on land 4.51-5.50 Good

such as dragonflies, mayflies, and black flies, while others are things -
commonly found along riverbanks or shores of lakes, such as clams and 5.51-6.50 Fair
crayfish. Macroinvertebrates play a vitally important role in the aquatic food 6.51-7.50 Fairly Poor
web, cycling nutrients from the plant detritus and algae up the food chain. 7.51-8.50 Poor

Why do we measure them? 8.51-10.00 Very Poor

Aquatic macroinvertebrates all have unique tolerances to the level of
organic pollution within a waterbody. Examples of organic pollution range
from manure, to sewage, to pesticides, to industrial chemicals. Organic
pollution can affect a waterbody by increasing turbidity and decreasing
dissolved oxygen, eventually leading to eutrophication. So, the amount and diversity of macros found can help determine
what the quality of the water is. Macroinvertebrates also do not travel up or downstream, they stay primarily in one area
making it almost impossible for them to escape pollution. So, while macros help provide a general idea of water quality in the
stream, they also may indicate localized occurrences of pollution or changes in water quality.

On pages 4 and 5 there are data summaries for
baseline macroinvertebrate sites. Use this HBI
table to provide context for those results.

On top of this, macroinvertebrates are also relatively easy and inexpensive for us to sample and identify, making them an ideal
subject for our biological assessment of local streams and rivers.

How do we measure them?

We measure the results of our macroinvertebrate sampling using the Hilsenhoff Biotic Index (HBI). The HBI is an index of
pollution tolerance developed by William Hilsenhoff (UW-Madison) in 1997. For the HBI calculation, macroinvertebrate
families are assigned numbers based on their unique tolerances to organic pollution. Zero being no tolerance and ten being
high tolerance. Once the macroinvertebrates are counted and identified, we use the predetermined tolerance values to
calculate an overall average tolerance value

of macroinvertebrates within the stream. Mayfly

That final value correlates with a degree of . ¢_ Ephemerellidae

organic pollution and average level of water e .Tolerance Value: 1

quality. l Stonefly A

| Perlodidae

addisfly %

So, what are we finding? Tolerance Value: 2

Hydropsychidae
; Mayfly o~
To the right are some of the macros il ) = Tolerance Value: 4
. . eptageniidae . '
consistently collected from a site that has i 4 Dobsonfly
. L Tolerance Value: 4 3 I
recently reached baseline within the Potato Corydalidae
River Watershed. The order, family, and Tolerance Value: 0
tolerance values listed. This site consistently
received an HBI score that correlates with ¢ Mayfly i
excellent water quality. Baetidae ,
Tolerance Value: 4 >
Want to learn more about these macros? & Mayfly
Check out a resource shared with us this year: il éptophlebiidae
macroinvertebrates.org where we -l WD/ thericidae ol ancanralucily

Tolerance Value: 2

collected these pictures to learn more about
these macros’ habitats, roles in the
ecosystem, and identification characteristics. 6
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Water Chemistry Monitoring
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What do we monitor for, and how?

Our volunteers monitor temperature using a thermometer, transparency using a
secchi tube, and pH, dissolved oxygen, turbidity, and chloride using LaMotte Surface
Water Monitoring kits. Each volunteer also records physical observations at their site
such as weather, water color, water flow, and presence or absence of algae.

What do the parameters mean?

Water temperature is a measure of how warm or cold a waterbody is, we
measure temperature in degrees Celsius.

Dissolved oxygen is a measure of the amount of oxygen that has dissolved into
the water, it’s measured in milligrams of dissolved oxygen per liter.

pH stands for potential of hydrogen, and it’s a measure of how acidic or basic a

waterbody is based on the amount of hydrogen ions present. pH is measured on the pH scale, as a negative log of a solution’s
hydrogen ion concentration, so as a waterbody becomes more acidic, it gains hydrogen ions (H+) and falls below 7 (neutral) on
the pH scale. As a waterbody becomes more basic it looses hydrogen ions and forms hydroxide ions (OH-) and falls above 7 on
the pH scale.

Turbidity is a measure of water clarity through the amount of light scattered or blocked by floating particles. Turbidity is
measured in Jackson Turbidity Units (JTU).

Transparency is a measure of water clarity, or how deep light can reach into the water column. Since we measure
transparency with a secchi tube, the results are reported in centimeters.

Chloride is a measure of the presence of chloride dissolved into the water, measured in milligrams per liter. Chloride often
enters waterways via salt.

All of the parameters we test for are affected by the physical conditions of the river as well as human influence on the river; they
may change based on the sediment type, water level, water velocity, presence or absence of vegetation, land use, chemical or oil
spills, etc. These parameters are also in relationship with one another, so a change in one parameter may lead to changes in
another. For example when temperature goes down in a water body, dissolved oxygen will increase because the water molecules
are moving slowly, leaving excess room for gasses. When temperature increases the water molecules start to increase in speed,
kicking gasses like oxygen back out into the atmosphere.

Why do we measure these parameters?

These parameters directly affect the quality of water and therefore determine the life that it can sustain, and if it can be used for
recreation or other beneficial uses. For example fish need a minimum of at least 4 milligrams per liter of dissolved oxygen to
survive; trout need water (ideally) colder than 18 degrees Celsius to survive; water with traceable levels of mercury or iron that
decreases in pH (becomes more acidic) increases the toxicity and biological availability of the metals, potentially poisoning aquatic
life; water with little transparency decreases photosynthesis and therefore primary production; chloride can become toxic to
aquatic life when levels reach over 350 mg/L.

So, what are we finding?

To give context to what the data summaries on the following page mean, here are some criteria used for flora and fauna. Brook
Trout’s optimum temperature range is from 8.9 to 18.3 C° and optimum DO level is 8 mg/L, while Bullheads can exist in
temperatures as high as 26.66 C° and DO level as low as 0.2. Generally, for fish in our region, the optimum DO range is from 4 to 8
mg/L. Lots of plants and algae thrive in the pH range of 6.7 to 12, while amphibians require a range of 4.5 t0 6.5. 10 JTU is
considered normal for turbidity, but Brook Trout’s optimal range is from 0.9 to 1.5 JTU. Natural levels of chloride in waterways
range from 0 to 100 mg/L. Levels greater than 395 mg/L can be toxic to aquatic life, and levels over 500 mg/L can negatively affect
manoomin (wild rice). 6
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Baseline Summaries

Below are summaries of either chemistry or macroinvertebrate monitoring, sites that have reached baseline since 2016. The mean
numbers reported all fall within state (DNR criteria) and tribal water standards (Mashkiiziibii NRD and Red Cliff Treaty NRD criteria).
For the purpose of summarizing, turbidity results reported as less than 5 NTU were assumed to be zero, and transparency results

reported as greater than 120 cm were counted as 120 cm. Any flagged results were left out of analysis. Q

Onion at Hwy 13

Temp (C) DO Turbidity | Transpar- | Chloride
(mg/L) (NTU)  ency (cm) (mg/L)
Range | 0-21.50 8.8-11.2 5.5-7 | 0-45 38-120 4-18
Mean 9.28 9.83 | 6.96 5.61 111.964 5.89

Wi

Little Sioux at Friendly Valley Rd.

\

with Mean HBI

Number of Samples 6
HBI Range 3.234-5.327
Mean HBI 3.090
Water Quality Associated Excellent

White at Pike River Rd.

DO Turbidity Transpar- Chloride}
Temp (C H :
PO (mgry P (NTU)  ency (cm)  (me/y)
Range | 0-21.50 s 7 0-25 20-120 0.4-8
& =Y 16.00 :
Mean 9.28 10.26 | 7 0.90
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Reaching baseline takes the work of dedicated volunteers. A chemistry monitor visits their site once every month and a

macroinvertebrate volunteer can spend up to four hours in a stream. We’re so grateful to all the volunteers that have stepped up

to monitor both at these baseline sites and sites still working towards the baseline goal, we appreciate you so much! Q

Parker Creek at Hwy 122
DO Turbidity Transpar- | Chloride
Temp (C H
PO gy P NTU)  ency(em)  (me/w)
Range 0-26 1.4-15 | 6-7 0-15 65-120 8-44
Mean 11.59 6.53 6.72 3.70 105 17.50

Barr Creek Near Potato Confluence

Temp (C) DO pH Turbidity | Transpar- | Chloride
(mg/L) (NTU)  ency(cm) (mg/L)
6.5-
Range  -1-26 6.6-15 8.5 0-15 101-120 12-26
Mean 8.21 9.74 |7.08 2.36 115.7 18.75
Number of Samples 5
HBI Range 2.885-2.908
Mean HBI 2.419
Water Quality Associated with Excellent
Mean HBI
KEY
| Macroinvertebrate Site @
4 | Chemistry Site o
| Macroinvertebrate Baseline *
Chemistry Baseline *
Both Macro. and Chem. Baseline *
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Program Goals Moving Forward....

In order to meet the main goals of the Water Quality
Program, we must make focused decisions about where to
monitor. It is our goal to achieve baseline by consistently
monitoring at a site for around four years. Collecting data for
this long allows us to account for seasonal variations as well
as potential variations between volunteer procedures. The
amount of data we have from a given site and the
consistency with which it is collected determines the viability
and therefore usability of that data. We need to have
confidence in our viability of our data in order to use it in
supporting our partners and other decision makers, getting
sites to baseline is a way for us to reach this level of
confidence.

We also want to gather and analyze data that allows us and
our partners to assess how the health of local rivers has
already changed or may change in the future due to climate
change, extraction efforts, or land use differences. On top of . 5 -
all this, we want to be able to have an idea of how all of the separate subwatersheds in our service area are falrlng, how the
subwatersheds may be weathering changes differently, and the what the general quality of the water is that they’re inputting to
the lake we all love. But how will we focus our monitoring to accomplish these goals across our service area?

We will prioritize upcoming monitoring sites through the following set of guidelines, in order of priority:
1. Achieve baseline data on sites which are currently active and working towards four years of data collection.
2. Maintain one site in each watershed service area at all times.
3. Return to sites that reached baseline pre-2016 to allow for climate change and flood change assessments with partners.

4. Monitor areas of concern such as sites damaged by flooding, sites along the Line 5 Pipeline reroute, or other sites which
fall in the direct path of extraction or land use change projects.

5. Monitor areas of volunteer interest.

It’s our hope that this plan will guide us successfully into the future. In 2022 we celebrated 20 years of volunteer water quality
monitoring. As we look forward, we hope to continue this program with our community and partners in a way that continues to be
effective and relevant for our community’s water curiosities and needs for 20 more years. 6
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Yes! I want to make a difference and become a member/renew my membership.
U $35 individual membership O $50 family membership
Would you like to make an additional gift? Pleaseadd U $15 0$50 0$100 4 Other
Total Donation: (YOUR GIFT IS TAX DEDUCTIBLE).

We couldn’t survive without member generosity. Some give financially, some give valuable time, and many give both! To
celebrate BOTH kinds of contributions, we also extend membership to any supporter who volunteers for four hours or more
per year.

U Please keep my donation anonymous.
U I am also interested in being a volunteer.
HOW TO JOIN: ONLINE: www.superiorrivers.org/ support-superior-rivers/

USE THIS FORM AND MAIL TO: Superior Rivers, P.O. Box 875, Ashland, WI 54806

Name

Address City/State/Zip

Email Phone U Check payable to Superior Rivers.

Charge: U VISA U MasterCard Card Number Exp. Date Cw

Page 6
(3-digit code on back)


http://www.badriverwatershed.org

Join us for monthly macroinvertebrate identification sessions at the SRWA office!
All welcome. No experience necessary. Learn about what’s living in your water.

February 25th 2pm-4pm
March 18th 2pm-4pm
April 22nd 2pm-4pm

ifon) lolunteersandikunters

Donors, new members, and renewed members since our last newsletter: Adventure Club Brewing, Dorothy Lagerroos, Heidi and Don
Becker, Karen Jelinek, Roy Settgas, Meghan Kutz and Joshua Hegman, Security State Bank, Ashley Moore, Jon Wheeler, Jeff and Susan
Dean, Friends of the North Pikes Creek Wetlands, Drost Marengo Family Irrevocable Living Trust, David and Karen Saarinen, Northlakes
Community Clinic, UIf Gafvert, Thrivent Financial, Lacey Hill Kastern, Jeffrey Muse, Amazon Smile, Erin Hutchinson, Eric and Barb
Grutzner, Chequamegon Food Co-op, Black Cat Coffee House, Ashland Baking Company, Margaret Baumgardner, Christina Strom & John
Dursi, Landis & Steven Spickerman , Ricky and Valerie Damstra, Karl Faber, Jean Farrell, AdventureUs, Cathy Zimmerman, Art Techlow llI,
Kyle Magyera, Dale Jerome, Bobbi Rongstad and Tom Podlesny, Michael Deeth, Jenise Swartley, Dara Unglaube, Hermit Creek Farm,
William Route and Karin Kozie, Allissa Stutte, Mike Trieschmann, Carol Eloranta, Mary Sue Waxler, Andrea Pokrzywinski and Tom
Doolittle, Carolyn Sneed, Diane Daulton, The Rise Family, Xcel Energy Foundation, Jeff & Emily Blodgett, Ann Demorest, Cathy

Techtmann, Kurt and Laurie Schmude, Brandi Shapland, Mark
and Megan Perrine, Susan Hedman, Tracey Ledder, Tracy and
Victoria Hames, Tana Turonie, Elizabeth Bader, Lynda Warren’s
Zumba Class, Diana and Kelly Randolph Family, Mark and Pam
Dryer, Edmunds and Company Log Home Restoration, Linda
Jorgenson and Jack Gunderson, David Weber, Terry White,
Darlene and Richard Charboneau, Eric Sorensen and Linda
Zirngibl, anonymous donors, and anonymous Facebook
Fundraiser contributors!

Donation from Margaret Baumgardner: in Memory of Steve
Baumgardner (11/28/46-5/10/2017). He loved the rivers.

2022 Volunteers: Sharon Anthony, Melis Arik, Terri Bahe, Dave
Bahe, George Beck, Chris Blowers, Kevin Brewster, Mariana
Brewster-Brown, Erin Burkett, Michelle Carlile, Allison Carl, Dana
Churness, Andrew Colvin, Valerie Damstra, Diane Daulton, Tom
Doolittle, Joan Elias, Jonas Elkhund, Alex Faber, Mike Fedora, Abi
Fergus, Mike Fetter, Luke Forehand, Ulf Gafvert, Larry Hopkins,
Matt Hudson, Alissa Hulstrand, Tony Janisch, Joyce Kiel, Rolland
Kiel, Melanie Kniola, Karin Kozie, Dorothy Lagerroos, Nancy
Larson, Peter Levi, Louis Lozinski, Colleen Matula, Olin Moriarty,
Wylder Moriarty, Jeff Musselman, Emilia Nelson, Phil Norrgard,
Emily Nourse, Shae O’Brien, Justin Olson, Axel Peterman, Mark
Peterson, Max Ramsey, Bill Route, David Saetre, Meghan Salmon
-Tumas, Sjana Schanning, Kevin Schanning, Laura Scottford-
Fedora, Fen Sego, April Stone, Allissa Stutte, Majia Sulerud,
Jenise Swartely, Bob Traczyk, Natasha Trush, Jane Weber, Kathy
Wendling, Mark Wendling, Dawn White, Zakk Zander

Funders: Olson Grafsgaard Family Fund at Duluth Superior Area
Community Foundation, US Forest Service Great Lakes
Restoration Initiative, Wisconsin Coastal Management Program,
and Wisconsin Economic Development Corporation.
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WATERSHED ASSOCIATION

113 W. Main Street
PO. Box 875
Ashland, Wisconsin 54806

Superior Rivers Watershed Waves Winter 2023 Edition

Mission:

The mission of the Superior Rivers Watershed Association is

to promote and protect clean water resources in
Wisconsin's Lake Superior basin.

Vision:

We envision a future where citizens are stewards of their
watershed.

Values:

Our work is guided by our belief in and commitment to
expanding scientific understanding, engaging citizens,
informed decision-making, and collaborative efforts.

Programs:
We enact these through our main programs of Water

Quality Monitoring, Watershed Action Planning, Watershed

Restoration, and Education and Outreach.

-
WA

Connecting People, Land, and Water

Board of Directors

April Stone, President

Abi Fergus, Vice-President
Bill Route, Treasurer
Allissa Stutte, Secretary
Phil Norrgard

Erin Burkett

Diane Daulton

Staff

Alex Faber, Executive Director

Emma Holtan, Water Quality Program Coordinator
Kevin Brewster, Restoration Program Manager

info@superiorrivers.org
715-682-2003



