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Introduction

The Higgins Lake Property Owners Association (HLPOA) approached Raven
Analytical Laboratory in Roscommon, Michigan in 2018 to provide water testing
on Higgins Lake. There are thirteen test sites around Higgins Lake. This was to
be a multi year evaluation of the chemistry of the Lake and any changes over time.

This testing began as a joint project with the Roscommon High School chemistry
students and teacher. This effort was to document the chemistry of Higgins Lake
over time. This would also provide a data base for any other studies in the future.
Raven personnel trained students with all the procedures and testing protocols
necessary to complete this study. Students would collect water samples from
selected sites and bring them to Raven Analytical Lab for testing. The actual
testing took place in our EPA certified laboratory under the direct supervision of
our staff. In this way, we help reinforce the chemistry the students are learning and
make the community aware of the concern for the total ecology of Higgins Lake.
After four years of testing and data collection we have put together a complete
report to document all of the testing and results of the testing.

This report also includes the sponsored activities of the High School students and
their participation in this project. A significant part of this program was to provide
Roscommon High School chemistry students the oppprtunity to participate and use
the chemistry they are obtaining in school. Unfortunately, with the advent of the
Covid pandemic, student participation was very limited in 2020 and 2021.
However, it is anticipated that the full student involvment will resume again in
2022.



Water testing protocols

Based on the data provided for testing from USGS suggestions and the concern(s)
about the water quality on Higgins Lake, the following testing protocols were
suggested.

Water Tests:

1. Phosphorus
a. Total phosphorus is reported in milligrams/liter (mg/L)
2. Nitrate
a. Nitrate is reported in milligrams/liter (mg/L)
3. Nitrite
a. Nitrite is reported in milligrams/liter (mg/L)
4. pH
a. pH is measured on a 1 to 14 scale with pure water being a pH of 7.0
5. Dissolved Oxygen
a. Dissolved oxygen is reported in milligrams/liter (mg/L
6. Total dissolved solids (TDS)
a. measured in parts per million
7. Conductivity
a. Conductivity is reported in microsiemens per centimeter (uS/cm)
8. Water Temperature
a. Measured in degrees Centigrade
9. Air Temperature
a. Measured in degrees Centigrade
10. Beach Plate Count; MPN
a. Most probable number (MPN) is measured in colonies per 100
milliliters of cultured water
11. Beach Plate count: E-coli
a. E-coli is measured in colonies per 100 milliliters of cultured water

Although there are no maximum limits on Phosphorus and nitrogen for pond and
lake waters, as a reference, the EPA regulations for drinking water standards for
these are 1 mg/L for Phosphorus and 10 ppm for nitrogen.



Swimming beaches should be tested for water quality before the swimming season
begins—to get a baseline of contamination resulting from natural wildlife or run-
off—and tested thereafter until the season ends. Beaches may be regulated by local
ordinances or local health standards. The standards developed for the Great Lakes
in Michigan and may be used for inland beaches are:

. Ifthe E. coli count is greater than 1000 MPN/100 mL, the beach is closed.

o Ifthe E. coli count is greater than 235 MPN/100 mL but less than 1000
MPN/100 mL, an advisory is issued.

o Ifthe E. coli count is under 235 MPN/100 mL, the beach has no advisories
or warnings issued.

Water testing sites

The thirteen sites chosen for testing are shown in the table below. These sites were
chosen to provide analysis covering the entire perimeter of Higgins Lake as well as

Treasure Island.

Site #
Gerrish Township
Marina 1 44.428433 -84.701303
South State Park 2 44.425523 -84.684881
Cut river 3 44.433023 -84.669963
Sam-O-Set 4 44.465303 -84.739635
DNR boat launch 5 44477728 -84.778012
Gold Coast 6 44.466471 -84.767884
North State Park 7 44.511663 -84.758545
B&B Marina 8 44511237 -84.742792
Camp Cornelia 9 44.496694 -84.699217
Treasure Island — 1 10 44 477461 -84.727788
Treasure Island — 2 11 44.482555 -84.722664
Kennedy Beach 12 44.457288 -84.670740
Flag Point 13 44.471165 -84.696090




Water testing data

1. Attached are sheets containing all the data collected over four years of
testing. These include complete test results for all thirteen test sites for
each year of the study including: (Appendix A)

a. 2018 |
b. 2019
c. 2020
d. 2021

The Year averages by month (Appendix B)

The Monthly average by each year(Appendix C)

Testing comparisons of previous water testing on Higgins Lake(Appendix D)
Big Creek and Little Creek testing(Appendix E)

LA o

Also included in this report are some of the activities the Roscommon High School
students were involved with as a result of this program. These include:

6. Roscommon High School Poster/activities

a. Poster at ACS Fall Scientific Meeting 2018
Poster at ACS regional meeting in 2019
Tee shirts
Pizza party
ACS national recognition
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Appendix B

Year Averages by month 2018 2019 2020 2021
May 5/18/2018 | 5/6/2019 | 5/20/2020 | 5/12/2021
Avg Avg Avg Avg.
Phosphorus 0.35 0.04 0.02 0.04
Nitrogen (Nitrate) 0.09 0.17 0 0
Nitrogen (Nitrite) 0.006 0 0 0
Beach Plate Count; MPN 168 41 305.7 1.3
Beach Plate Count; e-coli 6 24.8 20.9 0
pH 7.48 8.6 9 8.01
Dissolved Oxygen 6 8.7 2.78 9.5
Total Dissolved Solids 0.044 66.8 143.5 145.8
Water Temperature; C 155 4 14.2 7.4
Air Temperature; C 21.9 5.33 133 3.3
Conductivity; uS 287 310 285.8 290
June 6/14/2018 | 6/17/2019 | 6/24/2020 | 6/18/2021
Avg Avg Avg Avg
Phosphorus 0.31 0.08 0.02 0.02
Nitrogen (Nitrate) 0.094 0 0 0
Nitrogen (Nitrite) 0.005 0 0 0
Beach Plate Count; MPN 265 131.8 540 489
Beach Plate Count; e-coli 83 16.4 13.7 3.5
pH 6.58 8.46 8.8 7.4
Dissolved Oxygen 4.41 4.6 5.4 g
Total Dissolved Solids 0.006 146 143 135
Water Temperature; C 15.5 14.4 16.4 18.1
Air Temperature; C 12.6 12.4 16.2 18
Conductivity; uS 250 293 287 269




July 7/14/2018 | 7/17/2019 | 7/30/2020 7/27/2021
Avg Avg Avg Avg
Phosphorus 0.02 0.14 0.19 0.02
Nitrogen (Nitrate) 0.16 0.02 0 0
Nitrogen (Nitrite) 0.004 0 0 0
Beach Plate Count; MPN 402 592 520 950
Beach Plate Count; e-coli 1.28 8.07 1.8 1.2
pH 7.65 8.84 8.7 7.3
Dissolved Oxygen 5.35 4.36 2.3 7.4
Total Dissolved Solids 0.004 224 139 136
Water Temperature; C 21.3 19.6 23.15 233
Air Temperature; C 143 17.7 22.6 20.5
Conductivity; uS 479 287 277.6 272
August 8/14/2019 | 8/26/2020 8/27/2021
Avg Avg AVG
Phosphorus 0.06 0.28 0.02
Nitrogen (Nitrate) 0 0 N.D.
Nitrogen (Nitrite) 0 0 N.D.
Beach Plate Count; MPN 249 836 950
Beach Plate Count; e-coli <1 11.7 1.2
pH 8.84 8.46 7.55
Dissolved Oxygen 6.15 2.07 7.09
Total Dissolved Solids 138.7 138 119
Water Temperature; C 22.3 20.2 233
Air Temperature; C 26.5 30 28.3
Conductivity; uS 276.8 275 237
September 9/17/2019 | 9/27/2020 | 9/27/2021
Avg Avg Avg
Phosphorus 0.17 0.04 0.07
Nitrogen (Nitrate) 0.03 N.D. N.D.
Nitrogen (Nitrite) 0 N.D. N.D.
Beach Plate Count; MPN 279 566 1011
Beach Plate Count; e-coli 5.4 73 50.8
pH 9.23 8.46 7.03
Dissolved Oxygen 4.75 2.42 7.76
Total Dissolved Solids 135.6 146 125
Water Temperature; C 16.8 5.6 16.1
Air Temperature; C 14 4.5 50
Conductivity; uS 289 290 249




October 10/24/2018
Avg
Phosphorus 0.3
Nitrogen (Nitrate) 0.05
Nitrogen (Nitrite) 0.02
Beach Plate Count; MPN 347.5
Beach Plate Count; e-coli 1.38
pH 7.77
Dissolved Oxygen 11.3
Total Dissolved Solids 0.04
Water Temperature; C 7.34
Air Temperature; C 2.71
Conductivity; uS 302.9
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Monthly average by year

Appendix ¢ 2021
5/12/2021 | 6/18/2021 | 7/26/2021 8/27/2021| 9/27/2021

Avg. Avg Avg AVG Avg
Phosphorus 0.04 0.02 0.02 0.02 0.07
Nitrogen (Nitrate) 0 0 0 N.D. N.D.
Nitrogen (Nitrite) 0 0 0 N.D. N.D.
Beach Plate Count; MPN 1.3 489 950 950 1011
Beach Plate Count; e-coli 0 3.5 1.2 1.2 50.8
pH 8.01 7.4 7.3 7.55 7.03
Dissolved Oxygen 9.5 7 74 7.09 7.76
Total Dissolved Solids 145.8 135 136 119 125
Water Temperature; C 7.4 18.1 233 233 16.1
Air Temperature; C 3.3 18 20.5 28.3 50
Conductivity; uS 290 269 272 237 249

2020

5/20/2020 | 6/24/2020 | 7/30/2020 8/26/2020 9/27/2020

Avg Avg Avg Avg Avg
Phosphorus 0.02 0.02 0.19 0.28 0.04
Nitrogen (Nitrate) 0 0 0 0 N.D.
Nitrogen (Nitrite) 0 0 0 0 N.D.
Beach Plate Count; MPN 305.7 540 520 836 566
Beach Plate Count; e-coli 20.9 13.7 1.8 11.7 73
pH 9 8.8 8.7 8.46 8.46
Dissolved Oxygen 2.78 5.4 23 2.07 2.42
Total Dissolved Solids 143.5 143 139 138 146
Water Temperature; C 14.2 16.4 23.15 20.2 5.6
Air Temperature; C 13.3 16.2 22.6 30 4.5
Conductivity; uS 285.8 287 277.6 275 290




2019

5/6/2019 | 6/17/2019 | 7/17/2019 8/14/2019 9/17/2019

Avg Avg Avg Avg Avg
Phosphorus 0.04 0.08 0.14 0.06 0.17
Nitrogen (Nitrate) 0.17 0 0.02 0 0.03
Nitrogen (Nitrite) 0 0 0 0 0
Beach Plate Count; MPN 41 131.8 592 249 279
Beach Plate Count; e-coli 24.8 16.4 8.07 <1 5.4
pH 8.6 8.46 8.84 8.84 9.23
Dissolved Oxygen 8.7 4.6 4.36 6.15 4.75
Total Dissolved Solids 66.8 146 224 138.7 135.6
Water Temperature; C 4 14.4 19.6 223 16.8
Air Temperature; C 5.33 12.4 17.7 26.5 14
Conductivity; uS 310 293 287 276.8 289

2018

5/18/2018 | 6/14/2018 | 7/14/2018 10/24/2018

Avg Avg Avg Avg
Phosphorus 0.35 0.31 0.02 0.3
Nitrogen (Nitrate) 0.09 0.094 0.16 0.05
Nitrogen (Nitrite) 0.006 0.005 0.004 0.02
Beach Plate Count; MPN 168 265 402 347.5
Beach Plate Count; e-coli 6 8.3 1.28 1.38
pH 7.48 6.58 7.65 7.77
Dissolved Oxygen 6 4.41 5.35 113
Total Dissolved Solids 0.044 0.006 0.004 0.04
Water Temperature; C 15.5 155 21.3 7.34
Air Temperature; C 21.9 12.6 14.3 271
Conductivity; uS 287 250 479 302.9
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Higgins Lake Watershed Study: A Community-School Based
Surface Water Monitoring Program

John Blizzard (Quadsil and Raven Analytical), Chuck Sehepke (Roscommon High School Chemistry Teacher) , and Student Researchers- Dylan Aubrey, Brady
Briggs, J.T. Cole, Ashley Desmith. Jessica Disney, Anna Erikson, Karlee Erickson, Ethan Ferency, Micheal Ficaj, Caleb Jacobs, Justin Janisse, Jeff Kuchar,

Brandon Mitchell, Mac Schultz, Domi

Tatrai, Emily Terry, Zoe Tomes, Jennifer Tussey, and Tan Wybraniec.

Methodoiogy
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Some of the results of this longer-term project include:
- -Studont awareness of the environment
- -School science clubs started
- -Student involvement in their communities
~Business coalition strengthened with area schools
- -School participation continues to grow

Allvater analysis was parformed at Raven Analytical Laborator
in Roscommon using EPA approved test methods. This lab is
EPA cerif it

lysis laboratory (#5954) a
certified viater sanitarian on staff at Roscommon. Training and
testing was performed by the Roscommen High School student
under the guidance and direction of certified vater chemisls.
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This is the first year of our study and we
are already seeing a significant increase in
Beach Plate Count from May to June most
likely due to human activity increasing on
the lake and watershed with maybe some
contributions from waterfowl.

Poster presentation at the American Chemical Society Fall scientific

meeting at Saginaw Valley University.



\

Student testing at Raven Analytical lab under the supervision of Anthony Blizzard,
S-5 certified water sanitarian.

Student testing at Raven Analytical lab with Fred Swinehart observing the testing.



The Midland Section American Chemical Society Poster presentation at Saginaw
Valley State University October 13, 2018

1st Row-left to right.

Justin Janisse, Jessica Disney, Zoe Tomes, Emily Terry, John Blizzard (Owner of
Raven Analytical) , Karlee Erikson, Jon Suvada, Domonic Tatrai, and Mac
Schultz.

2nd Row-left to right.
Brady Briggs and J.T. Cole.



Roscommon High School presentation of the student chemistry shirt to MJ Ewald,
RHS Principal

Roscommon School Superintendent Kathy Erickson presentation of the student
chemistry shirt.



