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TMDL Lake Monitoring

Where What & When

» Lake Allegan » Nutrients
» Lake Macatawa » Conventional Pollutants
- Ford & Belleville Lakes * Temperature/Dissolved

Oxygen Profiles

» Microcystin
(emerging issue)

» Typically monthly
April — September

» Every other year

» Upper Huron Lakes




| ake \Water
Quality

Assessment

e Trophic Status
o Sampling

o Satellite
Imagery




... more on Lake Water Quality Assessment

* Inland Lake Quality — Trophic condition in 729
public access lakes
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Cooperative Lakes
Monitoring Program (CLMP)




CLMP
Membership

2013 number:
~225 Lakes
monitored by
LG
associations or
Individuals
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Michigan Lake Water Clarity Interactive Map Viewer

: ArcGIS Online :J Bing Maps :_: Google Maps ;_,- Suggested Sites E Weather

HELP | Predicting Water Clarity - Home | Metadata | U.S. Geological Survey | USGS Michigan Water Science Center
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® EPANLA Survey Lakes (Ml = 29)

Lake Besser, Alpena Co.

Fence Lake, Baraga Co.
Thornapple Lake, Barry Co.
Eight Point Lake, Clare Co.
McDonald Lake, Delta Co.
Bloomgreen Marsh, Dickinson Co.
Pine Lake, Eaton Co.

Squaw Lake, Genesee Co.
Loon Lake, Gogebic Co.

Mud Lake, Houghton Co.

Silver Lake, Iron Co.

Clark Lake, Jackson Co.
Campbell Lake, Kalamazoo Co.
Pine Lake, Kent Co.

Stoner Lake, Kent Co.
Brighton Lake, Livingston Co.
Hi-Land Lake, Livingston Co.
Lake Chemung, Livingston Co.
Dewey Lake, Marqguette Co.
Keewaydin Lake, Marquette Co.
Tallman Lake, Mason Co.
Muskegon Lake, Muskegon Co.
Martin Lake, Newaygo Co.
Bogie Lake, Oakland Co.

Mill Lake, Oakland Co.

Au Sable Lake, Ogemaw Co.
Palmer Lake, St. Joseph Co.
Round Lake, Van Buren Co.
Belleville Lake, Wayne Co.

® MI State-scale Lakes (+21)

Howe Lake, Alger Co.

Upper Scott Lake, Allegan Co.
Big Lake, Baraga Co.

Warner Lake, Barry Co.
Donnell Lake, Cass Co.

Deer Lake, Charlevoix Co.

No Name Lake, Clare Co.
Crooked Lake, Emmet Co.
Lake Gogebic, Gogebic Co.
Bridge Lake, Grand Traverse Co.
Tims Lake, Jackson Co.

West Lake, Kalamazoo Co.
Lake Bailey, Keweenaw Co.
Stony Creek Lake, Macomb Co.
Forestville Impoundment, Dead River, Marguette Co.
Lotto Lake, Marquette Co.

Pere Marquette Lake, Mason Co.

Blue Lake, Mecosta Co.

Wyckoff Lake, Oceana Co.

Lake Saddle, Van Buren Co.

Ford Lake, Washtenaw Co.

2007 National Lakes
Assessment - Michigan




« Support for Low Impact
Development

— habitat alteration is a major
stressor for Ml lakes

— supports the need to address | =%
mitigation of lakeshore habitat
Impacts
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ﬁlilbi‘eline Landscaping to Protect Michigan’s Inland Lakes




“ EPA NLAOTRVT Lakes (MI = 18)

Fins Laks, Kent Co.
Fers Marguetis Laks Macon Co.
Au Sable Laks, Ggemaw Co.
Saddie Laks, Van Buresn Co.
Muskegon Laks, Muckesgon Co.
Dear Lake, Charlevols Co.
Crooksd Laks, Emmat Co.
Round Laks, Wan Buren Co.
Thornappds Laks, Barry Co.

Ml Laks, Cakland Ca.

Ford Laks, Wachismaw

Falmer Lake, 3t Joseph Co.
Elus Laks, Waoosia Co.
Erighton Laks, Livingston Co.
‘Wect Lake, Ealamazoo Co.

Musd Laiks, Houghiton Co.

Bosgle Laks, Caklard Ca.

Slhver Laks, Iron Co.

® EPA NLA1ZNAT (M1 = 20)

Garwood Lake, Esrrien Co.

Clear Lake, Montmorenay Co.
Fourth Laks, Hilledals Co.

Crooler Laks, Mucksgon Co.

EBalla Lake, Barsga Co.

Zeventh Epeotacis Lake, Otcego Co.
Crooked Laks, FKalamazoo Co.
‘Windover Lake, Clars Co.

Fatriola Laks, Charlevolx Co.

Laks Wary, Manominess Co.

Micdls Blaok Laks, Kalkacks Co.
Liths Portages Laks, Wachisnaw Co.
Coady Laks, Montoalm Co.

Ho Hames Laks, Marguetts Co.
Thomipson Laks, Mackinaa Co.
Zohool Laks, Calhoun Co.

Laks Allos, Barsga 0.

Musd Laks, lcabslla Co.

Ho Hamee Lake, Cace Co.

Fogy Laks, Mepocis Co.

® State-scale NLA12ST (Ml = 15

South Pond, Dskdnson Cao.
lonila Lake, Alger Go.

Hawk Icland Park Lake, Ingham Co.
Huckisbesry Lake, Allagan Co.
Jones Lake, Ingham Co.

Lake Mitohell, Waxfond Co.
Eacs Lake, Luos Co.

Fowell Lake, Marguetts Co.
Cloar Lake, Miscaukee Co.
Forrest Lake, Shizwasccss Co.
Tupper Lake, lonis Co.

Bacley Lake, irom Co.

Stewart Laks, Barry Co.

Litts e Laks, Lesdanau Co.
Zuoker Lake, Sohocloraft Co.
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National Lake Assessment (NLA)
In the summer of 2012, Michigan participated in
the U.S. Environmental Protection Agency’s na-
tionwide survey of the condition of inland lakes to
help measure the health of our waters, take ac-
tions to prevent pollution, and evaluate restora-
tion activities. Mill Lake was one of 53 Michigan
inland lakes that were sampled as part of the Na-
tional Lake Assessment. This fact sheet contains
data collected from that study as well as the 2007
NLA Study in Table 1.

MI Lake Water Quality Assessment
From 2001 - 2010, 729 public access lakes were
monitored for baseline lake condition. Water quali-
ty parameters include nutrients (nitrogen and phos-
phorus), chlorophyll a, water clarity (Secchi depth),
color, dissolved oxygen, water temperature, specific
conductance, pH, alkalinity, hardness, and major
ions such as calcium, magnesium, sodium and chlo-
ride. Statewide averages of this data are also pre-
sented in Table 1 for comparison purposes with the
NLA data.

Watershed
[Land Use Type| Percentage
Agriculture 3%

Mill Lake Facls

+ Location- central Oakland County
Lat: 42.74529, Long: -83.311
s Lake Area- 27.7 acres
+« Watershed Area- 9.3 square miles
+ Maximum Depth- 33 feet
+ Inlet-Channel from Voorheis Lake
s Outlet-Sashabaw Creek
+ lake level control structure? -No
+ Shoreline- Residential and forest
+« No public boat launch
« Trophic Status-oligotrophic
¢  Microcystin- present, but low risk
e Invasive Species Observed (NLA)
¢ Curly-leaf pondweed
e Furasion watermilfoil
e Phragmites
¢ Purple Loosestrife
« Reed canary grass
¢ Zebra mussels
www.mi.gov/degagquaticinvasives

Land Use in Mill Lake Watershed




What is toxic algae, and is it in this lake?

« Green algae and bluegreen algae are natu-
ral and present in most lakes.

e A harmful algal bloom is when large
amounts of blue-green algae have released
algal toxins.

s  We test the water for microcystins, which is
a type of blue-green algae toxin. If levels
are 20 micrograms per liter or larger, it is
advised by the World Health Organization
that no swimming or other recreation take
place in the water

For More Information:

www.deq.state.mi.us/beach/

BeachGuard'

MTC OF p S www.micorps.net

Manitoring Michigan's Water Quality

STATE OF MICHIDAN

== DEQ Lake Water Quality
D i’ i Monitoring Information:
il www.mi.gov/deginlandlakes

DEPARTMENT OF ENVIRONMENTAL QUALITY

http:// ifr. snre.umich.edu/MiFISH

9\ http:/Avater.epa.govitype/lakes/
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Figure 1. Dissolved Oxygen 2012 NLA MI-110 Mill Lake (Oakland Co.)
and Temperature Profile (July 25, 2012)
for Mill Lake Dissolved Oxygen (mg/L) | Temperature (°C)
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Table 1. Water quality parameters collected as part of National Lake
ment (NLA) 2007, 2012, or compared with statewide averages from Michigan’s
Lake Water Quality Assessment (LWQA) 2001-2010.

NLA

Statewide Average
LWQA 20012010

Swurface temperature (°C)
Surface dissolved oxyzen (meg/l)
Total phosphorus (g/1)

Total Nitrogen (me/1)
Chloraphyll-a (ug/1)

Secchi depth ransparency (m)
pH

Conductivity (ps/cm)

Calcium (mg/1)

Magnesium (mg/l)

Sodium (mw/l)

Potassium (mg/1)

Sulfate (me/l)

Chloride (me/1)

Acid Neutralizing capacity (mg/l CaCO3)
Dissolved Organic Carbon (mg/l)
Tubidity (NTU)

Trophic State Index

Trophic State

Arrazine (ug/l)

Microcystin (pg/l; algae toxin)
World Health Organization
Risk Category: <10 Low risk,

10-20 Moderate risk, =20 Highrisk

(8/16/2007)

16.3

oligotrophic

0.1

NLA (£ Standard
(7/25/2012) Deviation)
262 239(22)
7.6 8.1(1.0)
100 | 16 (16)
0.6 0.6(0.4)
15 | 61(100)
5.1 3.1(15)
84 | 82(0%)
620.0 2711 (157.8)
ss1 | 342(19.0)
184 11.1 (6.6)
423 | 830130
1.9 1.2(0.8)
176 | 105(12.6)
TR 16.7(25.1)
3488 | 100.5(582)
8.7 .
03 | .
36 45
oligotrophic|  mesotrophic
0.0 .
01

Assess-
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Beach—Guqrd' Home | Michigan.gov Home | Search/Export ‘ RSS | About | Log In Beach Search:

I I L k Welcome to the Michigan BeachGuard System, a public resource provided by Michigan DEQ for information on Michigan beach
n a n a e water quality sampling results and beach advisories and closures.

Beaches

Michigan Beaches

1222 Public Beaches

 Voluntary &
conducted by
local health
departments,
paid for with
MDEQ grant
dollars

153-269/yr out

509 Private Beaches

No Current Closures or Advisories

of 571 public
beaches




Fish
Contaminants
in
Inland Lakes

Inland Lakes

Drowned River
Mouths

Impoundments

Since 1981-399
sites-30 species

Current effort
~30 lakes/yr




Fish
Contaminant
Trends in
Inland Lakes
& Great Lakes

22 Fixed Stations
7 Inland Lakes

10 Great Lake/
Connecting
Channels

5 River
Impoundments




Wildlife Contaminants
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Sediment
Chemistry in
Inland Lakes

e Sediment
Chemistry Trend
Monitoring

e 58 Lakes sampled
from 1999-2010
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* Collection and
analysis of high-
quality sediment
cores
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Fish Division Status and Trend Lakes

Since 2001, > 500 lakes, > 10 acres, broader
definition of public access

Current Data- 25-30 Lakes/Yr
Fish Community
Temp/DO profiles Secchi
Nutrients Chlorophylla Color Alkalinity
# of Houses # of Docks Large Woody Debris
% Armored Shoreline Zooplankton AIS



2015 Fisheries Division
Status and Trend Lakes

O @ Sampled in 2014 by DEQ

Western Lake
Superior Unit

Eastern Lake
Superior Unit

Northern Lake

Michigan Unit Northern Lake

Huron Unit

FISHERIES
LAKE NAME COUNTY MGMT UNIT T
Panther Lake Alger LSE Michigan Unit
Ninth Street Pond Alpena LHN
Carter Lake Barry LMS Southern Lake
Gun Lake Barry LMS Huron Unit
Burt Lake Cheboygan LHN
Gut Lake Clare LHS
Shamrock Lake Clare LHS
Buell Lake Genesee LHS
Trout Lake Gladwin LHS
Lime Lake Kent LMS
Indian Lake (north) Livingston LHS
Indian Lake (central) Livingston LHS
Indian Lake (south) Livingston LHS
Round Lake Lenawee LE
Brucker Lake Luce LSE
Teal Lake Marquette LSwW
Sanford Lake Midland LHS Southern Lake
Rush Lake Montmorency LHN Michigan Unit
Grebe Lake Ogemaw LHS
Long Lake Ogemaw LHS
Bridge Lake Otsego LHN
Argo Pond W, LE

Lake Erie Unit

Figure 1. DNR, Fisheries Division Status and Trend Lakes, 2015.




Spring Turnover
Temp/DO Profiles

T. Phos & Nitrogen
Compounds

Chlorophyll a
Secchi

Cl, SO4, Ca, Mg, Na, K, Alk,
color, hardness

Summer
Temp/DO Profiles

T. Phos & Nitrogen
Compounds, Alk

Chlorophyll a, Color
Secchi

% Emergent Vegetation
% Lawn/Beach

Natural riparian width,
density & structure

Submerged Aquatic
vegetation surveys

HABS
AlS



MDEQ MDNR 32:: ALGALTOXIN MONITORING T

"~ Status Inland
" Lakes

(microcystin)

inland Lakes
{microcystin,
anatoxin,
cylindrosper
mopsin)
Lake Ene
(microcystin)




Number of results
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Microcystin (ug/L)

>20

M Targeted
Lakes

M Status Lakes

M Lake Erie
Beaches
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