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Mission and Vision

» MISSION of the Watershed: D/scover and.
restore all water resources and. celeprate
our shared water legacy throughout our
entire Grand River Watershed community.

» Our VISION for the Watershed: Swimming,
drinking, 1isning, and enjoying our Grand
River Watershed. Connecting water with
/ife
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Watershed Management Process
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Goals & Objectives

Restore and maintain impaired uses
Protect and preserve non-impaired uses
Conserve highi quality areas

Increase watershed awareness

Create a sustainable strategy for
Implementation
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Watershed Management Process




Top 10 High Priority
Criticall Areas for Restoration

Buck Creek

Upper Rogue River

Upper Thornapple River

Direct Drainage to Lower Grand River

Plaster Creek

Rush Creek

Sand Creek

Indian Mill' Creek
Mud Creek

Lower Rogue River




! ion Services Cener
Grand Vally State University
Ancis Water Resources

Mag Prepared Apeil 2010

| g LOWER GRAND RIVER
o CATAMZATON o WATERSEELS

| .
2 :_!ur:] qi(/ ‘ —

' =N | " -
o 1 e “ Medium
=S ' | 1 88 -
ll __ |
clan Mill ek . - I‘

| ~" - Major Rivers
oo | ("% Township/Cities
. _tn

C:s Subwatershed Management Units

=Y
| Rl

Bk Crmek.

1'y 243y

Critical Areas for
Restoration

Lower Grand River Watershed

Dista Souress:

Bax information - Michigan Center
for Geopraphic Irdarmation,
Framewask Data \ersion 7b

Crifical Ares: - FTCAH, 2010




Priority’ Areas for Preservation—
Top 10 High Priority: SMUs

» Glass Creek
» Bear Creek A |
» Spring Lake / Nortis Creek e -'ﬂ_f'__ =

» Dickerson Creek

» Mill' Creek

» Upper Rogue River g
» Wabasis and Beaver Dam Creek
» Cedar Creek

» Sand Creek

» Lower Flat River
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Information & Education

LOWER GRAND R VER WHERE’S YOUR ' Help Prevent liese | Keep) Your Watershed
ORGAN FATION e AVATBRSHEDS WATERSHED? Sources of Pollution: Clean by Going Green!
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Ten things your parents
never told you about \

Nonpoint source \,

pollution
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Social Profile

Identify the ZIP codes associated with the
subwatershed

ZIP Code Profile - 48809 Belding (Bear
Creek, Bellemy Creek, Deer Creek, Direct
drainage to Grand River, Flat River, Prairie
Creek, Wabasis/Beaver Dam Creeks)

Tailor messages to reflect their interest and
motivate change.
Population, Age, Housing, Education, Language,
Labor, Income
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Action Plan Examples

Eliminate 47 sites of livestock access
Plant 1,203 miles of stream buffers
Repair 8,740 failing septic systems
Installl 194 rain gardens

Restore 170,003 acres of wetlands
Adopt storm water ordinance
Purchase conservation easements



Watershed Management Process




Evaluation

Accomplishment Assessment
Partners” Questionnaires

Methods of Measuring| Progress
Environmental Assessments
Volunteer Monitoring Toolbox
Subwatershed Monitoring

fFuture Strategy
Outcome based performance

Lessons lLearned




previous back

L slide to start=L
What is your monitoring objective?

Watershed-scale spatial
assessment.

Stream segment assessment.

Temporal trend assessment.

Effectiveness.

Education.

Problem identification.




Watershed Management Process




Sustainability.

Lower Grand River Organization of
Watersheds (LGROW)

Board of Directors
Executive Board
Membership

Strategic Business Plan
Communications Plan

WMP' Implementation; Assistance




Rivertown Crossing Mall

Photo: P. Hiskes
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NATURAL CONNECTIONS

A Vision of Green Infrastructure for the
\ o Lower Grand River Watershed

| Mecosta County

Montcalm County |

What is Green Infrastructure?

Green refers to an green space network (including
natural areas and features, public and private conservation lands, working lands with
conservation values, and other protected open spaces) that is planned and man-
aged for its natural resource values and for the associated benefits it confers 1o hu-

man popt (From Green by Mark A Benedict snd
Edward T. McMianon, The Conservation Fund, 2008)

in the Lower Grand River . the green ir consists.
primarily of upland forests (mostly southern forest communities) typically associated
with larger hub areas, and lowland forests (commonly southem hardwood swamp
and floodplain forest) and wetlands (commonly emergent and submergent marsh,
southern wet meadow, southem shrub-car, and inundated shrub swamp) associated
with the riparian lands along river, creeks, lakes, and ponds. The hubs and corridors.
identified on the map have the greatest potential to provide an interconnected net-
work of land and water that suppons native plant and animal species, maintains eco-
logical processes and services, sustains air and water resources, and contributes to
the heaith, well being and quality of Iife of people and communities throughout the:
region

Pl Rover State Game Ares Hubs

Committed Greenspace Statistics

o provate tanas. Powever many GE's are mapped with points orly, total area
s e tnan thal reponed

1U'S. Fores Service lands

ok or proserve.
B, Egypt, Honey Creeks Hab

naturn! aress, preserves and

Park’ designation

ToTaLl

¢ b il e ' i = Project Pariners:
1, Hottana ,5‘ | |Fisnbeck Thompson Carr & Huber. Inc. (FTC&H)

- Committed Greenspace Lands 1’-‘"*:' 3 - =N | A | [rana vasey Metro Gounci—Lower Grana rwer

(Crganization of Watersheds (GVMC—LGROW)
These areas identify some of the "protected” natural lands in the / o o3 i " | | Grand vatiey State niversity—annis Water
watershed. Areas mapped include: state parks, state game areas, = gy 3 I =d - - | |Resourcas st (GVSU—awRY
national forests, local parks, nature preserves, nature centers, trails, i f £ -

cemeteries, conservation easements, and camp lands. s e i v T 2 y . 5 \ [HACTHn DépuvTsnt o6 Nesis Rasovoes s

Environmant (MONRE)
Green Infrastructure Types

These areas are priority areas that may have the greatest potential ; L} ' g ey ¥ Michigen Depsriment of Tectrijoay. Mer-
- Hub for supporting a regional green infrastructure network but are not — AR R /4 8 ; o " | o R Cliscf Sharmo Sl iene. bise o
currently in protected status. The network includes large blocks of LOWER GRA‘ND R]\ER 1 e 3% 4 v 3 e R : 2 | Lands ty pl
> mostly naturally vegetated areas that serve as network hubs. Nof W & 7 B ¥ | [|irocies, publc nkocmation gmapa, Seochusa), Ottave Courly
Cormidor  Narrower natural corridors (typically river/oreek corridors) connect QE‘M iy it . sy kanmaf i Ymsedy e bty
the network together. . ) : | |0t Ducks Unimited. inc., and personal communication
= 3 £ : ). 1 1 Green Infrasiructure Types: Derved from the National Cee-
@ Conservation Easement - privately owned 4 = . B i et c anic and Atmaspheric Adminisiration (NOAA Coastal Change
G e 7 % (C-CAP). Land Censervancy of West

A Cemetery 5 “~~.__-~ Regional Non-Motorized Multi-Use Trail Network : ) T -8
1 i ture Imagery Program orthophclography,
Cultivated Land "™ North Country National Scenic Trail ! : | i | sommatin: Regiona rats cat rom he west achigan

Toais Coaitton, 2010 North Country
Barry County | | | Scenic Trai from the North Country Trail Association, 2010.




NEEeAEE Lower Grand River Watershed
ORGANIZATION of WATERSHEDS

wﬁ- Data Repository

Organizations

Selecta Subbasin

The Data, Information, and Prodecures (DIP)
subcomittee was created as part of the

larger effort to organize a Lower Grand River
Watershed Council.

It is the goal of the DIP subcommittee to organize all
current data for the Lower Grand and make it readily
available for evervone.

The Lower Grand River
The menn at the top of each page contains links L Watershed

describing the various kinds of data. Using the "Select

a Subbasin” drop down menu will allow vou to choose a single subwatershed and search for data within the ten
data fields. You may also download a PDF of the Lower Grand Eiver Watershed to see what subbasins fall into
the larger watershed management units or go to the Lower Grand River County Index Map.

—
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NEEeaINE Lower Grand River Watershed
ORGANIZATION of WATERSHEDS

" —— Data Repository

Morris Creek at Spring Lake Outlet

This subbasin is an urban
shed with a si f 16,263 ac
Approximately of the whole
watershed is impervious and
ontains the following percentages of
land use and cover categories:

Agricultura
Barren - 0
Forest Land - 44%
Range Land -

Urban/Built
fater -
Wetlands- 1%

Position the cursor over one of ¢

Hydrologic Data Biological Data from the submenn There is no submenu for flelds with no

Water Chemistry Land Cover/Use -
Select a Subbasin.

Geomorphology Policies Spring Lake Township's Wetland Review Board

h Spring Lake Township Fertilizer Ordinance

lodel Stormwater Ordinance and Performance Standards
Organizations bRV R0 N N AU Model Animal Waste Management Ordinances

Media Resource

GIS Data Database

Do you have data you would like to submit? Click Here

-—




The HIT Model:

Better information leads to better
decisions

Developed by:

USDA Natural Resources Conservation Service (NRCS)
Michigan Department of Agriculture (MDS)

Huron Conservation District

Michigan State University’s Institute of Water Research (IWR)

Distributed in west Michigan by:

Timberland RC&D
Annis Water Resources Institute (AWRI)




The HIT Model

The High Impact Targeting (HIT) Model is an
online tool designed to identify and prioritize
areas of extreme sedimentation and erosion
within agricultural areas in any: watershed.




Surface
Roughness

Soil Delivery
Texture Ratio

Distance to
Stream

Sediment
Yield

Land Use/Tillage

Soil Erodibility
Soil
Erosion

Practice




Select Watersheds  HIT Data  Apply Legend
- = . ;g
SRS

Diraw Layer on Map Mzke Layer Active

National Watersheds (HUCZ2)

| Mational Sub-watersheds (HUC4)
Regional Watersheds (HUCE)
Regional Sub-watersheds (HUCS)

Local Watersheds (HUC10)

|| sediment

L_| Erosion

Shore q :g . - -m 4 o b - P / ° Additional Layers —
Ferrysb. .4 ] T ™ e d 4 " T 1 o = ;
el M ? : Jriee . : oI ] Impaired Waters (EPA 303d)
e ’ 4 If; n i 3 -

Streams and Lakes

W
;ﬂd' o

Topographic Map

O Least Sediment Loading
O Less Sediment Loading
; Dis e 4 el 1 @ More Sediment Loading
rshed Selection on Map | : e Lg: 4, Y rigaia e T : @ Most Sediment Loading
Operation: selecting watersheds. v i, ' : : 3 o - L




5 Worst Watersheds for Sediment

Sub-Watershed (HUC Total Sediment
12) (Tons)

N. Branch Crockery Creek

(040500060601)

Deer Creek (040500060704)
Coldwater River (040500070307)
Cedar Creek (040500070210

Ottawa Creek (040500060705)

Total for Lower Grand 126,875




HI'TF Model Sediment Outputs for Lower Grand

Legend

| Huc12 watershed

Sediment

|_I_—| Low

|__|—| Moderate
Bl =

- Highest




@ ZP ap | Road Ae‘rial Bird's eye | I.al:els | st HIT Tﬂ(]ls: Map Legend Identify Select Watersheds HIT Oata Apply Legend Label Watersheds Download Clear Map

Ciraw Layar on Map Make Layer Active

Watersheds —

" Mational Watersheds (HUC2)

"1 " national Sub-watersheds (HUC4)

|| Regional Watersheds (HUCS)
W @ Regional Sub-watersheds (HUCS)
|| Local Watersheds (HUC1O)

HIT Layers —
Y| sediment

["] Erasion

Additional Layers —
| ") Impaired Waters (EPA 303d)
Streams and Lakes

Topographic Map

Map Legend
Sediment :
Moderate
B High
B Highest

Active Map Tool: Pan/Zoom
Operation: selecting watersheds..
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Ty TIVREN




Sediment

S0006070213, 766

|pansooosoro3/in,154

HIT Trable

Clhick ue i cobisnm tithe b sort escamrdiivg.

BMP: No Till on Warst 5% of Area BMP: Cr on Worst 506 of Area

BME | BMp | | BME
Tatal Reduction l.':h:p'l Cost Total Reductic CF'":D &l Cost Tistl Rieduction cﬂi:.l:l il Cost
duction prinm SO Benefit |Redsction Ctanr WAL 8L Banefit |Roeduction| . ot & enafit

- £10 per % L3 %14 per | S 54 per|
fion |(boneSyr) [§/vor |(vonsfyr) (8 b
e _reduced) 2 lreduced) Rl
§7,830
250 0,636




HIT Model Review

Prioritize areas for BMP development

Used in Lower Grand’s Watershed
Management Plan

Not suitable for sediment estimates in
urban areas




Landscape Level
Functional Wetlands Assessment

Lower Grand River Watershed

* Funded by a grant from the U.S. Environmental Protection Agency

e With additional funding provided by the MDEQ Lower Grand River Organizational
Watersheds Initiatives Project

FTC&H A VB

Fishbeck, Thompson, Carr & Huber, Inc.

A Department of
i - @NATURAL RESOURCES —
"RESOURCES and ENVIRONMENT U.S. Fish and Wildlife Service

o Land and Water Management Division Northeast/Region :
Wetlands, Lakes and Streams Unit Ralph W. Tiner — Wetland Ecologist




W-PAWEF Technique

The “Watershed-based Preliminary: Assessment of
Wetland Functions™ technigue

This approach provides a perspective on the magnitude
of the losses from a| functional standpoint

Described by Tiner, 2005, in “Assessing Cumulative Loss of Wetland Functions
in the Nanticoke River Watershed Using Enhanced National Wetlands
Inventory Data”, Wetlands, Vol. 25, No. 2, The Society of Wetland Scientists.




Step 1: Collect and Integrate GIS datasets

Michigan Natural Features Inventory— National Elevation\Dataset—
Presettlement Vegetation Dataset / Digital Elevation Model
National Agricultural
Imagery | +—— SSURGO Soil Survey
Program (NAIP) Digital

Orothophoto Mosaics
National Wetlands Inventory (NWI) _—> — Digital Raster Graphic—

Dataset / \ Contour Topography

Michigan Center for Geographic

Information Framework Dataset National Hydrography Dataset




Step 2: Enhance NWI datasets with HGM
descriptors

Landscape Position™

Terrene (TE)

Lentic (LE)

Lotic River (LR)

Lotic Stream (LS)

* can also be identified
with hw modifier =
headwater

Landform

Slope (SL)

Island (IS)

Fringe (FR)

Floodplain**
(FP)

Basin (BA)

Flat (FL)

** modifiers

ba = basin or
fl = flat

Water flow Path Waterbody Type

Isolated (IS) Natural Pond (PD1)

Inflow (IN) Diked/Impounded Pond
(PD2)

***Outflow (OU) Excavated Pond (PD3)

Bidirectional (BI) Natural Lake (LK1)

*#*Throughflow (TH) Dammed River Valley (LK2)

Excavated Lake (LK3)

*#* = can also be artificial River (RV)
or intermittent




Typical NWI wetland classification
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Becomes a HGM description
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Step 3: Develop a dataset that represents the
extent of Pre-European settlement wetlands

GIS Data Layer GIS Data Layer
SSURGO Soil Types— Pre-settlement Vegetation
Hydric soils Dataset

Pre-European
settlement wetlands

NOTE: All hydric soil polygons were identified as historic wetland polygons. The
wetland polygons were then classified based on: 1) NWI wetland classification to
determine vegetation class, and 2) information on soil series to determine
appropriate water regime.




Types of Wetland Functions

Functions of importance:
Floodwater storage
Streamflow maintenance
Nutrient transformation
Retention of sediment
Shoreline stabilization
Fish habitat
Waterfowl/Waterbird habitat
Other wildlife habitat
Stream shading
Shorebird habitat
Interior forest bird habitat
Amphibian habitat
Groundwater influence
Conservation of rare or imperiled wetlands




So what did we find out about the

Lower Grand River Watershed?




Change in Wetland Extent

Pre-European Settlement
Wetlands Current Wetlands

407,522 Acres 237,519 Acres

17 Acres Average Size 4.5 Acres Average Size

42% Loss of Total Wetland Resource




Which Subwatersheds have lost the most wetlands?

Wetland Acres Lost - Pre-European Settlement vs. Current Day

% Change Group
61-80
41-80
= 2140
0-20

Bass River
BearCreek =
Bellemy Cresk
Buck Creek
Cedar Creek

Coldwater River
Coopers Clear/Black Creeks IS
Deer Creek
Dickerson Creek N
Direct Drainage Grand
Fall Creek
Glass Creek
High Bank Creek B
Indian Mill Creek
Lake Creek
Libhart Creek
Lower Flat River
Lower Rogue River EEE.
Lower Thomappie River E
Mill Creek
Mud Creek
Plaster Creek =N
Rush Creek
Sand Creek

Spring Lake/Norris Creek

¥

g

|
5
|
g

Crockery Creek
Prairie Creek I

Subwatershed Management Units




How' much function have we lost?

Pre-European

Settlement Current Acreage

(0)
Function o Chirgs

Floodwater Storage

Streamflow Maintenance
Nutrient Transformation
Sediment and Other Particulate Retention
Shoreline Stabilization

Fish Habitat

Stream Shading

Waterfowl and Waterbird Habitat
Shorebird Habitat

Interior Forest Bird Habitat
Amphibian Habitat

Ground Water Influence

Conservation of Rare Imperiled

Acreage

286,445
294,232
377,054
331,074
261,248
301,330
122,642
141,734
235,295
373,198
100,611
203,998
N/A

Acreage

128,742
158,432
173,816
152,432
145,177
170,919
58,289
141,718
195,437
140,658
82,346
128,779
8,964

Lost

157,703
135,800
203,238
178,642
116,070
130,411
64,353
-16
41,351
232,540
18,265
75,219
N/A

in Acreage
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Digital Atlas

Change in Wetlands Resource

Pre-European Settlement Wetlands vs. Current Day Wetlands

Isabeiia Co.

Lower Grand River Watershed

Statistics Summary:
S i

407,522 Acres 237,519 Acres
17 Acres Average Size 4.5 Acres Average Size Newsigo Co.
Muskegon Co.

58% of Original Wetland Acreage Remains
42% Loss of Total Wetland Resource

Clinton Co

-

‘Alegan Co.

Legend Hydrography
‘Wetlands shown on this map include all Lacustrine, Palustrine,
and Riverine system of wetlands. Typical classes include: Drains/intermitient St
unconsolidated bottom and shore, aquatic bed, emergent, scrub- o e

shrub, and forested. ’ Lakes/Ponds
Subwatershed Management

=20 Unit Boundary
“ Current Wetlands

‘County Limits.
@@ rr=-setiement Wetiands [ Townshiiciyvitage Lims
Maijor US/State Highways

~—— Rivers/Creeks

Data Sources: Current wetlands, USFWS National Wetiands Inventory, 1981
Pre- wetiands and functional
MDNRE and GVSU-AWRI, 2009.




Subwatershed Action Plans

Summarize the functional assessment results in:
Spring Lake Subbasin
Rogue River Subbasin
Dickerson Creek Subbasin

Establish priorities for wetland restoration and preservation

Detail approaches for wetland restoration and preservation
BMP’s
Ordinances
Other tools




For More Information

Wendy Ogilvie — FTCH
ewogilvie@ftch.com

Andy Bowman — GVMC
bowman@gvmc.org

John K. Koches — AWRI/GVSU
kochesj@gvsu.edu




