MANAGING RUNOFF &
ADDRESSING EROSION

GREG BERG — STEARNS COUNTY SWCD
320/345-6479
GREG.BERG@MN.NACDNET.NET
WWW.STEARNSCOUNTYSWCD.NET



Managing Runoff/Addressing Erosion

» WHAT CAUSES AN AREA TO BE OF CONCERN?
> WHAT IS RUNOFF?
» WHEN IS EROSION AN ISSUE?

» HOW DO YOU OR YOUR NEIGHBORS DO
SOMETHING?

» HOW DO YOU PAY FOR THE PROJECTS?

» WHO MAKES SURE WHAT IS BEING DONE IS
WORTH WHILE?

» HOW DO YOU MAKE SURE THE PROJECT TURNS
OUT POSITIVE?




LANDSCAPE CHANGES (1938) —
HARD SURFACES - EXAMPLE 1
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LANDSCAPE CHANGES (1965) —
HARD SURFACES - EXAMPLE 1
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LANDSCAPE CHANGES (2015) —
HARD SURFACES - EXAMPLE 1



LANDSCAPE CHANGES (2015) —
HARD SURFACES - EXAMPLE 1



LANDSCAPE CHANGES (1938) —
HARD SURFACES - EXAMPLE 2




LANDSCAPE CHANGES (1965) —

HARD SURFACES - EXAMPLE 2




LANDSCAPE CHANGES (2015) —
HARD SURFACES - EXAMPLE 2



LANDSCAPE CHANGES (2015) —
HARD SURFACES - EXAMPLE 2



LANDSCAPE CHANGES (1938) —
HARD SURFACES - EXAMPLE 4




LANDSCAPE CHANGES (1965) —
HARD SURFACES - EXAMPLE 4



LANDSCAPE CHANGES (2015) —
HARD SURFACES - EXAMPLE 4



LANDSCAPE CHANGES (2015) —
HARD SURFACES - EXAMPLE 3



LANDSCAPE CHANGES (1938) — HARD
SURFACES - EXAMPLE 3




LANDSCAPE CHANGES (1965) —
HARD SURFACES - EXAMPLE 3




LANDSCAPE CHANGES (2015) —
HARD SURFACES - EXAMPLE 3















POST-CONSTRUCTION RUNOFF
1.44 INCHES IN 9 HOURS

Post-Construction Runoff - June 8, 2004

|
Control - Volume (14371.5 ¢

9PM 9 Wed 3AM 6AM
6/8/2004 4:00:00 PM - 6/9/2004 12:00:00 PM

Source:
City of Burnsville
Barr Engineering



STEARNS COUNTY POLLUTANT LOADING MODEL, 15% IMPERVIOUS THRESHOLD

This model calculates the annual loading of Total Suspended Solids {TSS) and Total Phosphorus (TP) in pounds per year (Ihs/yr) and
pounds per acre (lbs/ac) that can be expected off of residential property within Stearns County, Minnesota

Date: June | 24 |QD1 4 | Use drop down menu for month and day.
Site Name:|KENT J & SUSAN H ANDERSON
Parcel Id. Number (PIN):|08.05180.0000
Modeled By:|C. Teigland

GENERAL LOT INFORMATION

Lot Area: 22,841 Square Feet ( 2, 180<=Lot Area<=87,120) 0.524 Acres
Soil Map Symbol: 4618 Select predominant lot soil map symbol from drop down menu.
Hydrologic Soil Group: B
Avg. Soil Slope: 3 %

Are there known bluffs on the property? Select "Yes" or "No”

Proposed Lot Cover: Enter the lot area that is covered by each cover type. Impervious coverage, including structures, driveways,
sidewalks, and/or gravel areas, must be between a minimum of 5% and a maximum of 50% of the lot area. Sum of
lot cover areas must equal the lot area AND impervious area must be entered for loading results:

Min. Impervious (5%) 1,142 Square Feet

Max. Impervious (50%) 11,421 Square Feset

Impervious: 6,356]|5q. Ft. 28% " 0.146 Acres
Woods: 5,710]5q. Ft. 25% " 0.131 Acres
Grass: 10,775]5q. Fi. A7% " 0.247 Acres
Total 22,841 Sqg. Ft. 100% 0.524 Acres

22 841 5q. Ft. 0 Input Sg. Ft. Remaining

Pervious Curve Number: 59 (Calculated bhased on hydrologic soil group and pervious lot cover)




PROPOSED CONDITIONS LOADING

TSS: 92.58|Lbs/Yr
176.57|Lbs/Ac
TP: 0.31|Lbs/Yr
0.58|Lbs/Ac
THRESHOLD ANALYSIS
The site exceed the threshold for development of 15% impervious loading values
Additional BMP treatment is required to meet presetilement loads

PRESETTLEMENT LOADING
TSS: 0.13|Lbs/Yr
0.24|Lbs/Ac
TP: 0.00|Lbs/Yr
0.000|Lbs/Ac

With typical sized BEMPs, the site likely:

_exceed presettlement loading values

BMP EVALUATION

Based on the entered information, incorporation of one of the following BMPs will aid in meeting the pollutant threshold with the sizing as shown
below. Reduction in proposed impervious area will reduce the size of BMF required for treatment.

BMP Treatment Used Approximate Total BMP Size Required Assumptions

Bioretention Area 318 Square Feet (Bottom area) 18" deep, area=5% Iimpervious area, 3:1 side slopes, native vegetation
Infiltration Trench 3051 Cubic Feet &' deep, bottom area=6% impervious area
Buffer Strip > MAY  Eootinfiz- voyciausn 15 e of ir2oc, ehrube and aroundcover

Maximum 200-foot wide buffer strip does not provide full treatment necessary-additional BMPs required

Buffer will not treat the runoff!



(Reduce Runoit through Stormwater Intiltration)

- SHALLOW (4” 7O 12”max. DEEP) DEPRESSIONS

- SURFACE SHOULD BE DRY IN 48 HOURS (OR LESS)

- SOIL AMENDMENTS SOMETIMES NEEDED (COMPOST AND/OR SAND)

- PLANTED WITH DEEP-ROOTING PLANTS (NATIVES WORK WELL)

- DESIGN AS A LANDSCAPE FEATURE (“NATURAL”, FORMAL, OR IN-BETWEEN)
- DESIGN TO INTEGRATE INTO LANDSCAPING

- SELECT PLANTS TO ATTRACT WILDLIFE (FOR MULTIPLE BENEFITS)

Courtesy:
Gregg Thompson —
AMSWCD



Raingardens
(Capturing Rainwater / Stormwater ) | ,

i

; y I

Just like a regular landscape planting, but
designed primarily to absorb rainwater

Concept - Gregg Thompson, lllustration - Taina Litwak, Animation - Ron Struss



PROJECT EXAMPLE — LAKE KORONIS

BACKGROUND & DESIGN CONSIDERATIONS:

- ROAD, DRIVEWAYS, ROOFS, SIDEWALKS
CONTRIBUTE TO THE SITE

- POOR SUB-SOIL DICTATED THE NEED FOR AN
UNDER DRAIN IN THE BASIN AND OVERFLOW
OUTLET

- CONSTRUCTED AN INFILTRATION SWALE LEADING
TO THE BASIN






STORMWATER EXAMPLE — LAKE KORONIS



STORMWATER EXAMPLE — LAKE KORONIS



STORMWATER EXAMPLE — LAKE KORONIS (AFTER)



STORMWATER EXAMPLE — LAKE KORONIS (AFTER)



PROJECT EXAMPLE — LAKE KORONIS

PROJECT FACTS:
500 SQUARE FOOT BASIN
550 SQUARE FOOT INFILTRATION SWALE

$6,400 PROJECT

40 CUBIC YARDS OF EXCAVATION FOR RAINGARDEN
15 CUBIC YARDS OF COMPOST MIX FOR RAINGARDEN
15 CUBIC YARDS OF WASHED SAND FOR RAINGARDEN
1 OUTLET STRUCTURE WITH TILE

300 NATIVE GRASS AND WILDFLOWER PLUGS

4 TREES, SHRUBS, VINES

16 TONS OF SEDIMENT LOSS A YEAR REDUCED

.1 LBS. PER YEAR OF PHOSPHORUS A YEAR REDUCED



EROSION /STORMWATER
PROJECT EXAMPLE — SRCL

BACKGROUND & DESIGN CONSIDERATIONS:

- SHORELINE SLOPE FAILURE DUE TO SURFACE
RUNOFF

- SOILS AND SEEPS INDICTAED NEED FOR SUB-
SURFACE DRAINS ON SLOPE AND OVERFLOW
OUTLET

- IMPERVIOUS SURFACE RUNOFF CAPTURED TO
DEAL WITH OVERLAND FLOW TO SHORELINE
SLOPE



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL






EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STORMWATER PROJECT EXAMPLE — SRCL



EROSION/STROMWATER

PROJECT EXAMPLE — SRCL
PROJECT FACTS:

80 FOOT OF SHORELINE SLOPE FAILURE
2,100 SQUARE FOOT AREA — SLOPE FAILURE
$28,979 PROJECT

168 CUBIC YARDS OF EXCAVATION, FILL AND TOPSOIL
135 LINEAL FEET OF DRAIN TILE

36 CUBIC YARDS DRAINFILL AROUND TILE

180 SQUARE YARDS OF FILTER FABRIC AROUND TILE
500 GALLON UNDERGROUND WATER TANK

1,220 NATIVE GRASS AND WILDFLOWER PLUGS

4.5 LBS. OF NATIVE GRASS AND WILDFLOWER SEED
22 TREES AND SHRUBS

473 TONS OF SEDIMENT LOSS A YEAR REDUCED

544 LBS. PER YEAR OF PHOSPHORUS A YEAR REDUCED



DOOR COUNTY, WI
STORMWATER RUNOFF CONTROL



PROJECT EXAMPLE — BIG FISH LAKE

BACKGROUND & DESIGN CONSIDERATIONS:

ROAD, DRIVEWAY, ROOFS, SIDEWALKS CONTRIBUTE
TO THE SITE

POOR SUB-SOIL DICTATED THE NEED FOR AN
UNDER DRAIN IN THE BASIN AND OVERFLOW
OUTLET

INSTALLED A TRENCH DRAIN ALONG THE
DRIVEWAY TO ACCEPT THE WATER AND ROUTE IT
TO THE BASIN






STORMWATER EXAMPLE — BIG FISH LAKE



STORMWATER EXAMPLE — BIG FISH LAKE (AFTER)



STORMWATER EXAMPLE — BIG FISH LAKE (AFTER)



STORMWATER EXAMPLE — BIG FISH LAKE



STORMWATER EXAMPLE — BIG FISH LAKE



PROJECT EXAMPLE — BIG FISH LAKE

PROJECT FACTS:
425 SQUARE FOOT BASIN
$4,000 PROJECT

42 CUBIC YARDS OF EXCAVATION FOR RAINGARDEN
15 CUBIC YARDS OF COMPOST MIX FOR RAINGARDEN
15 CUBIC YARDS OF WASHED SAND FOR RAINGARDEN
1 OUTLET STRUCTURE WITH TILE

208 NATIVE GRASS AND WILDFLOWER PLUGS

4 TREES, SHRUBS, VINES

12 TONS OF SEDIMENT LOSS A YEAR REDUCED

.1 LBS. PER YEAR OF PHOSPHORUS A YEAR REDUCED



PROJECT EXAMPLE — LAKE LOUISA

BACKGROUND & DESIGN CONSIDERATIONS:

- APPROXIMATELY 1/2 MILE OF FETCH TO THE SITE

- RESERVOIR BASIN WITH MODERATE WATER
FLUCTUATION (3 FEET)

- LARGE WATERSHED
- NO EROSION PROBLEM

- LANDOWNER DESIRED MINIMAL ACCESS WITH
NATIVE PLANT RESTORATION

- USED STRICTLY PLANTING ON THE SHORELINE
AND RAINGARDENS (3) FOR STORMWATER
MANAGEMENT



SHORELINE/STORMWATER EXAMPLE — LAKE LOUISA



SHORELINE/STORMWATER EXAMPLE — LAKE LOUISA



SHORELINE/STORMWATER EXAMPLE — LAKE LOUISA



PROJECT EXAMPLE — LAKE LOUISA

PROJECT FACTS:
Q0 FEET OF SHORELINE RESTORED
$13,800 — TWO PROJECTS

7‘(?3§UBIC YARDS OF EXCAVATION FOR RAINGARDENS

77 CUBIC YARDS OF COMPOST MIX FOR
RAINGARDENS (3)

350 SQUARE YARDS OF EROSION CONTROL BLANKET
2.5 LBS. NATIVE GRASS AND WILDFLOWER SEED
1760 NATIVE GRASS AND WILDFLOWER PLUGS

26 TREES, SHRUBS, VINES

59.3 TONS OF SEDIMENT LOSS A YEAR REDUCED

.69 LBS. PER YEAR OF PHOSPHORUS A YEAR REDUCED



Middle Spunk Lake

»PROJECT STARTED WITH CONCERN FROM AREA RESIDENTS
AND AALA ABOUT DIRECT STORMWATER ENTERING MIDDLE
SPUNK LAKE

» STEARNS COUNTY SWCD APPLIED FOR BWSR CLEAN WATER
FUNDS

» TARGETED STRATFORD ADDITION AND IMMEDIATE WATERSHEDS
»ESTIMATED 30 BMP’S TO BE INSTALLED



AREAS OF CONCERN — MIDDLE SPUNK LAKE



PROJECT EXAMPLE — MIDDLE SPUNK LAKE

BACKGROUND & DESIGN CONSIDERATIONS:

- ROAD, DRIVEWAY, ROOFS, SIDEWALKS
CONTRIBUTE TO THE SITES

- 92 LOT RESIDENTIAL DEVELOPMENT WITHOUT
CURB AND GUTTER

- PRE-EXISTING STORM SEWER OUTLET DIRECTLY
INTO THE LAKE WITHOUT TREATMENT

- INSTALLED 40 BASINS WITHIN THE DEVELOPMENT



AREAS OF CONCERN — MIDDLE SPUNK LAKE

Middle Spunk Lake



Project Example -
Middle Spunk
Lake






STORMWATER EXAMPLE — MIDDLE SPUNK LAKE









STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE

»30 HOMEOWNERS AND 2 PARKS OUT OF 92
LOTS SIGNED UP FOR RAINGARDENS

»A TOTAL OF 40 RAINGARDENS WERE
IMPLEMENTED



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE



STORMWATER EXAMPLE — MIDDLE SPUNK LAKE






Middle Spunk Lake

Total Project Cost: $186,359

BWSR CWF Grant: $149,704

SWCD In-Kind S15,355
Avon Area Lakes Association S 5,000
City of Avon In-Kind S 900

City of Avon Cash S 1,000
Initiative Foundation (HLRP) S 5,000
Stearns County In-Kind S 800

Landowners In-Kind S 3,600

Stratford Addition (Owners) S 5,000



Middle Spunk Lake

»PROJECT COST COVERED BY THE GRANT

- UP TO $44,700 FOR PRIVATE
CONSULTANT

- UP TO $67,500 FOR CONSTRUCTION
OF PROJECT



PROJECT EXAMPLE -
MIDDLE SPUNK LAKE

PROJECT FACTS:
40 BASINS

$150,00 PROJECT INCLUDING PROJECT
DEVELOPMENT, DESIGN, IMPLEMENTATION AND
MAINTENANCE

13 ACRE FEET OF VOLUME (WATER OUTFLOW)
REDUCTION

16 LBS. PER YEAR OF PHOSPHORUS A YEAR
REDUCED



By Installing a Rain Garden!

It feels like spring is in the air and | for one surely hope this weather continues to feel like spring!
(Wishful thinking | know since it's only mid-February)!

As | anticipate spring it makes me think of the rain garden project my neighborhood will begin this
Spring/summer season.

\We have 92 homes within our homeowner's association, a private beach and city park. Homeowner's
have committed to about 40 different rain gardens in this unique area.These gardens will consist of
various colorful native sun/shade perennials, wild flowers, native grasses and shrubs.

For those of you unfamiliar with rain gardens; they are strategically placed puddles. Typically they are
less than one foot deep and planted with native plants. These small depressions are designed to collect
stormwater runoff that contains harmful pollutants. Once stormwater is collected in the raingarden it
slowly drains through the native plant roots and soil particles absorb the pollutants. After a rain, the
designed rain garden will collect runoff from the surrounding area and store it for 24-48 hours until the

ater slowly filters into the ground. Rain gardens in my neighborhood will help purify stormwater runoff
before it enters our valuable water system, a popular lake here in Stearns County.

| am excited to see more butterflies and birds as we beautify our neighborhood with colorful plants and
diversify our current landscape.

If you are interested in learning more about raingardens contact Greg Berg at the Stearns County Soil
and Water 320-251-7800 x143

By: Julie Jarnot




GRAND CANYON STORMWATER FEATURES



GRAND CANYON STORMWATER FEATURES



GRAND CANYON STORMWATER FEATURES



GRAND CANYON STORMWATER FEATURES



SIMPLE RUNOFF CONTROL
THAT MAKES A DIFFERENCE



SIMPLE RUNOFF CONTROL
THAT MAKES A DIFFERENCE



PROJECT EXAMPLE — BIG BIRCH LAKE

BACKGROUND & DESIGN CONSIDERATIONS:

- APPROXIMATELY 1/4 MILE OF FETCH TO THE SITE

- NATURAL BASIN WITH MODERATE WATER
FLUCTUATION (3FEET)

- MINIMAL EROSION PROBLEM ON SHORELINE

- LANDOWNER DESIRED MINIMAL ACCESS WITH
NATIVE PLANT RESTORATION

- USED COIR LOG WITH PLANTING ON THE
SHORELINE AND A RAINGARDEN FOR
STORMWATER MANAGEMENT



SHORELINE/STORMWATER EXAMPLE — BIG BIRCH LAKE



SHORELINE/STORMWATER EXAMPLE — BIG BIRCH LAKE



SHORELINE/STORMWATER EXAMPLE — BIG BIRCH LAKE



SHORELINE/STORMWATER EXAMPLE — BIG BIRCH LAKE



SHORELINE/STORMWATER EXAMPLE — BIG BIRCH LAKE



SHORELINE/STORMWATER EXAMPLE — BIG BIRCH LAKE



PROJECT EXAMPLE — BIG BIRCH LAKE

PROJECT FACTS:
145 FEET OF SHORELINE RESTORED
$11,000 PROJECT COST

20 CUBIC YARDS OF EXCAVATION FOR RAINGARDEN
19 CUBIC YARDS OF COMPOST MIX FOR RAINGARDEN
110 SQUARE YARDS OF EROSION CONTROL BLANKET
20 LINEAL FEET OF COIR LOG

2.25 LBS. NATIVE GRASS AND WILDFLOWER SEED
2,020 NATIVE GRASS AND WILDFLOWER PLUGS

39 TREES, SHRUBS, VINES

41.3 TONS OF SEDIMENT LOSS A YEAR REDUCED

3.3 LBS. PER YEAR OF PHOSPHORUS A YEAR REDUCED



GULLY RESTORATION TURNS
INTO A RAINGARDEN

O PROCESS STARTED BY APPLYING FOR A SHORELAND ALTERATION
PERMIT TO FILL IN THE GULLY

O SHORELAND REVIEW PANEL CONDUCTED A SITE VISIT

O OPTIONS DISCUSSED, INCLUDED ASSISTANCE FROM THE STEARNS
COUNTY SWCD TO CREATE AN INFILTRATION BASIN



STORMWATER EXAMPLE — SRCL

Staked house
before starting



STORMWATER EXAMPLE — SRCL

Over-excavation



STORMWATER EXAMPLE — SRCL

Outlet



STORMWATER EXAMPLE — SRCL

Native Sandy Solls



STORMWATER EXAMPLE — SRCL

Compost/Sand Mix



STORMWATER EXAMPLE — SRCL

Berm



STORMWATER EXAMPLE — SRCL

Basin and EC Blanket



STORMWATER EXAMPLE — SRCL

Outlet



STORMWATER EXAMPLE — SRCL

A planted basin



STORMWATER EXAMPLE — SRCL

One year later



MANAGING RUNOFF &
ADDRESSING EROSION

GREG BERG — STEARNS COUNTY SWCD
320/345-6479
GREG.BERG@MN.NACDNET.NET
WWW.STEARNSCOUNTYSWCD.NET



	Slide Number 1
	Slide Number 2
	Landscape Changes (1938) – �Hard Surfaces - Example 1
	Landscape Changes (1965) – �Hard Surfaces - Example 1
	Landscape Changes (2015) – �Hard Surfaces - Example 1
	Landscape Changes (2015)  – �Hard Surfaces - Example 1
	Landscape Changes (1938) – �Hard Surfaces - Example 2
	Landscape Changes (1965) – �Hard Surfaces - Example 2
	Landscape Changes (2015) – �Hard Surfaces - Example 2
	Landscape Changes (2015) – �Hard Surfaces - Example 2
	Landscape Changes (1938) – �Hard Surfaces - Example 4
	Landscape Changes (1965) – �Hard Surfaces - Example 4
	Landscape Changes (2015) – �Hard Surfaces - Example 4
	Landscape Changes (2015) – �Hard Surfaces - Example 3
	Landscape Changes (1938) – Hard Surfaces - Example 3
	Landscape Changes (1965) – �Hard Surfaces - Example 3
	Landscape Changes (2015) – �Hard Surfaces - Example 3
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Post-Construction Runoff                        1.44 inches in 9 hours
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Project Example – Lake Koronis
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Project Example – Lake Koronis
	Erosion/Stormwater �Project Example – SRCL
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Erosion/Stromwater �Project Example – SRCL
	Door County, WI �Stormwater Runoff Control
	Project Example – Big Fish Lake
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Project Example – Big Fish Lake
	Project Example – Lake Louisa
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Project Example – Lake Louisa
	Slide Number 67
	Areas of Concern – Middle Spunk Lake
	Project Example – Middle Spunk Lake
	Areas of Concern – Middle Spunk Lake
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Project Example - �Middle Spunk Lake
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Project Example – Big Birch Lake
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Project Example – Big Birch Lake
	Gully Restoration Turns �Into A Raingarden
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117

