AWA COUNTY WATER QUAL

ES ON LARGE LAKE
RATIONS FOR SPRING L

MALOWICZ-JONES
CES

Lake Sciences”

—

Restorative &5

;.7';\\_______._-







Detailed whole-lake
QA/QC of GPS data

Development of sensitive-

Development of relative a
Development of polygon
Scale-management meth

Site-selective manage
aquatic vegetation




WK 2 sTATIcnS




Houghton Lake
6/2012017

e 1
P
4 \

W stech Rogy, -L'K"-—' —EWest Bran

oughton Lake
2017: 66% of lake
IS unvegetated

Must conserve as
much native

s getatlon as










Example:

Houghton Lake

0,044 acres in 8

» 30.5 miles of
shoreline

» Mean depth of 8.5 ft.

» Maximum depth of
21 ft.

» Several tributaries

» Retention Time of
1.71 yrs.
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Houghton Lake
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Harvest-Friendly
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Benefits Limitations

mpacts

O some biota
dme are “broac

spectrum™

» Effective at right dose




» Removes some plant C ease biomass of

: : roducers
and associated organic P

nutrient

Can reduce need for
herbicides but is generalist

Should not be used on
species that fragment su
as milfoll

Immediate result




Janic nutrie

Can reduce need fo
herbicides

Can be used on milfoll
and species that
fragment

Requires MDEQ/USACE
permit

Cost ~$1K-$3k per acryg

Can be permanent




Great option for bec
areas

» Benthic barriers low cos
relative to Weed Rollers

» Easy installation

» Relatively low cost over
time




Benefits

Sustainable

Reduces algae/HAB’s,
organic muck, improves
sediment, may reduce
nutrients

Addresses dissolved oxygen
depletion issue in lakes

Good for fishery/ecosystem
health

Supported by academic p
reviewed-research with
more on the way

Limitations

sting requirements-

ossors/easement

Toric gasesremoved (02 N S 0 Oxygenated surface water

WA\ moestotheboton

Aerobic benthic bacteria

breaks down organics " Nutrients removed

through the food
chain

Phosphorus stays locked in the sediment




ritical areas O
transfer (nutrient tre

Soft or natural shorel
can stabilize erosion &
also increase shoreline
habitat biodiversity

Erosion of soil can
contribute to water
quality degradation

» Can be effective fo
local goose con




» Fecal matter can
significant impact o
water quality over tim

Tall grasses, special
oils/solutions, lasers,
goose nest destruction
egg replacement—
effective reduction
strategies




STSP

AQUATIC HITCHHIKERS'

» Reduces transfer o
Invasive species into

LT TR T T S ey = =

» Will require education C
locals and visitors

» Sets a good precedent f
community involvement
lake management

l/LEAN t/

ALL BOATS, TRAILERS
& EQUIPMENT EVERYTIME




Analysis of tributary

Development of consiste
sites

Development of sensitive-

Development of relative a

Development of polygon

Scale-Management mej
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goals
e water clarity
e Chl-a

2 TP, TKN, TN
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iImmediate
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» Reasonable cost (ra

$3K-$10K per filter whie
lasts around 4-5 yrs. or
longer for filters

Retention ponds more
costly but more easily
permitted by MDEQ and
will retain more solids wi
time







» Reduced nutrient |

» Increased support fr

» Reduced costs for co
management

» Sometimes—even im
trophic status!




2008 2017-Present

Round Lake 6 12

Bear Lake 26 33
Manistee
Long Lake 28 28

A _aw



Houghton Lake: Main Lake
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ading

Year  Total Nitrogen | Total Phosphorus | Total Suspended Solids
(mg/l) (mg/l) (mg/l)
2012 20 0072 16.}
2013 .3 0.06] 8.7
2014 .7 0.045 11,7
20187 4.4 .3 293
216 0.8 0.046 26,5
2017 0.5 0.060] “|()

2015 wus & year of record rainfall and the [ilters were challenged under (hese intense high-{low

conditions which contributed record nutrient and solid loads to Indian Lake.




management

» Stakeholder awarenes
securing local governme
support

Grant and local funding a
iIncrease with a successful

Seems to be contagious--
recruit other successful pr
win for our state inland I;




Lake Mitchell Milfoil Treatment Acres with Time
(2005-2017)

2013 2015 2017




) L C
eutrophic in
and now as

mesotrophic

Removal of inlet
nutrient removal
barrier has caused
rapid return of
water resource
Issues




» Large lakes have

ecosystems that req
management strategi

» Management of large |
education, skill, tenacit

» ILM may be adaptive
modifications based
cultural requiremen







