@)
=0
> 0
o @
=W
AR
<
m

STORMWATER S=====
RUNOFF AND
LAKES

Keeping Our Lakes Clean and Healthy







National Issue

“Stormwater is the only growing source of water pollution in many
watersheds throughout North America. Urbanization and climate
change exacerbate stormwater pollution, and, today, more than half the
world’s population lives in cities.”

“To put this issue in the context of environmental effect, in 1970, 85% of

Point source

water quality impairments were associated with point-source pollution. ottt

The remaining 15% came from nonpoint sources such as agricultural =

and urban stormwater. Today, after significant advancements in

wastewater treatment, these values have flipped — 85% of impairments

now stem from nonpoint and urban stormwater discharges.” 15%( 2010

Rainfall to Results: The Future of Stormwater
Water Environment Federation, 2015
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Drecipitation Events

Heavy precipitation events are becoming more frequent and intense Total Heavy Storm
Precipitation Precipitation
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1951-2017

14%

1951-2017

Michigan Data Courtesy of GLISA 2019
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Changes in the Heaviest 1% of
Daily Precipitation Events from

1951-1980 to 1981-2010 in the
Great Lakes Region

Change in Intensity of
1% Heaviest Storm (%)

Change in Number of
1% Heaviest Storm Days (%)

23.6

Change in Amount Falling in
1% Heaviest Storms (%)

24.5

Regional analysis of extreme precipitation. Values are based on
observations from 230 U.S. and Canadion GHCM stations

across the Great Lakes region.

Obsarved Changes (%) in the intensity of the 1% Heavies! Precipilation Days
{1951-1080 vs, 1981-2010)
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Change in intensity of the heaviest 1% of daily precipitation events for GLISA

quality-controlied GHCMN-Daily stations in the Great Lakes region.



« Lawn/Driveway Runoff

Impacts from Storm S Rl

Sewers and Open Drains it
* Household Chemicals
* Salt

« Streets
* Sediment
* Oils and Greases
* Cleaners/Detergents
* Increased Water Temperature

here...

Dump no waste! e Salt
Ntorm drains lead cfirecfly to . Outfall
rivers, [al@es, and streams utralis

LOWER GRAND RIVER u 2)  Soil Erosion Sediment
ORGANIZATION o WATERSHEDS
Z  Allthe Above

oo here

www.LGROW.org/stormwater



HARMFUL ALGAL
BLOOMS



Fertilizers and Nutrients
* Plant and Algal Growth
. « Blocks Sunlight
« Decreases Oxygen

Nutrient Pollution

Rapidly-growing algae mats
block out the sun.

Plants can’t photosynthesize

Oxygen levels fall

Bacteria feed on algae, depleting oxygen

Aquatic animals die

from lack of oxygen i!! i

Decomposing plants
deplete oxygen

Virginia and West Virginia Science Center



* PLEASE 'DOhNOT FEED'
 THE DUCKS OR GEESE

Pet and Avian Waste ~ Why we do not feed the ducks or geese ....
e E coli They become reliant on
s human food and abandon

* Nutrients their natural nutrition e
& sources, which may cause < g™

H h Id C h . I ' health issues. In addltl()(;l gﬁl"r“"“
hey b t

ouseno CMICAIS  EEENC R wammt

« E.coli use the park as their restroom.

* Cleaners/Detergents e

- Pesticides

Oil and Grease
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Chlorldes

Habitat/Biodiversity Decreases
 Water Temperature
* Very Transmissible/Soluble
* Increases Available Phosphorus
» Decreased Oxygen
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Sedlment
Habitat
* Blocks Sunlight
« E.coli
Build up

Increased Water Temperatu e |
« Plant and Algal Growth

« Loss of Habitat/Loss of Native Species



HB4e® NATURE-BASED SOLUTIONS

Root Syslems of Prairie Plants Conservation Research Institute
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Natural Shorelines and Filter Strips




Seawalls deflect waves
and cause scouring of
the lake bottom.

Seauring of the lake
bottom reduces
water clarity.

Seawalls prevent
the migration of
frogs and other
amphibians to shore.

i

The nuisance exotic
plant Eurasian milfoil
often invades disturbed
lake bottoms, such as

areas along seawalls.

Excessive plant control
reduces habitat, impairs
water quality and is not
healthy for the lake.

Seawalls do not
provide habitat for fish
or other aquatic life.

progressivel:

progressive

Failure to preserve some of the
natural features of the shoreland will
diminish the quality of your lake.

Hardened Shorelines




Your shoreland can be maintained to
provide beach and boat access for you while
maintaining habitat for fish and wildlife.

Most lakeside soils have more than
enough phesphorus to grow lawns, trees,
and shrubs. Adding phosphorus fertilizer

is usually not necessary, and can cause
excessive growth of aguatic plants.

Don't dump into storm
drains; poliutants may be
piped directly to the lake,

Maintain a greenbelt of trees,
shrubs, and greund cover—it's
habitat for fish and wildlife, and
helps protect water guality too,

Build a raingarden to
infiltrate rain water and
reduce runoff into the lake.
Visit www.raingardens.org.

ty the need for
L fertilizer,

You can maintain a small
beach and dock area—it's
"habitat™ for you!
Establish a greenbelt to
filter runoff and discourage

progressive
nuisance geese,

Agquatic plants are part of a healthy lake. They produce
oxygen, provide food and habitat for fish, and help to
stabilize shoreline and bottom sediments.

Insects and other invertebrates live on or near
aquatic plants, and become food for fish, birds,
amphibians and other wildlife.

N ———

Plants and algae are the base
of the food chain. Lakes with a
healthy fishery have a moderate
density of aquatic plants.

Trees and shrubs
prevent erosion and
Aquatic plants provide habitat.
provide habitat =
for fish and other

aguatic life.

Roots and stones absor
wave energy and reduce
scouring of the lake bottom.

Predator-fish such as pike hide among plants, rocks, and tree
roots to sneak up on their prey. Prey-fish such as minnows
and small sunfish use aquatic plants to hide from predators,

Aguatic plants help to hold
sediments in place-and
improve water clarity.

progressive’ A

Natural Shorelines







Permeable Pavement

Leaching Catch Basins




Mechanical Filters

* Floatables
e Solids
* Hydrocarbons




B.S BIOLOGY, GRAND VALLEY STATE UNIVERSITY
CERTIFIED NATURAL SHORELINE PROFESSIONAL
WETLAND DELINEATION CERTIFICATION

Water Resources Practice Leader

CARRIE RIVETTE

B.S. ENVIRONMENTAL ENGINEERING,
MICHIGAN TECHNOLOGICAL UNIVERSITY
PROFESSIONAL ENGINEER (M)

Senior Civil Engineer




THANK YOU

We welcome your feedback,
insights and inquiries.



PROGRESSIVE
COMPANIES

weareprogressive.com




