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Mission and VisionMission and Vision

��MISSIONMISSION of the Watershed: of the Watershed: Discover and Discover and 
restore all water resources and celebrate restore all water resources and celebrate 
our shared water legacy throughout our our shared water legacy throughout our 
entire Grand River Watershed community.entire Grand River Watershed community.

��OurOur VISIONVISION for the Watershed:for the Watershed: Swimming,Swimming,
drinking, fishing, and enjoying our Grand drinking, fishing, and enjoying our Grand 
River Watershed: Connecting water with River Watershed: Connecting water with 
life.life.
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Goals & ObjectivesGoals & Objectives

��Restore and maintain impaired usesRestore and maintain impaired uses
��Protect and preserve nonProtect and preserve non--impaired usesimpaired uses
��Conserve high quality areasConserve high quality areas
��Increase watershed awarenessIncrease watershed awareness
��Create a sustainable strategy for Create a sustainable strategy for 

implementationimplementation











Watershed Management ProcessWatershed Management Process



Top 10 High Priority Top 10 High Priority 
Critical Areas for RestorationCritical Areas for Restoration

�� Buck CreekBuck Creek
�� Upper Rogue RiverUpper Rogue River
�� UpperUpper ThornappleThornapple RiverRiver
�� Direct Drainage to Lower Grand RiverDirect Drainage to Lower Grand River
�� Plaster CreekPlaster Creek
�� Rush CreekRush Creek
�� Sand CreekSand Creek
�� Indian Mill Creek Indian Mill Creek 
��Mud CreekMud Creek
�� Lower Rogue RiverLower Rogue River





Priority Areas for PreservationPriority Areas for Preservation––
Top 10 High Priority Top 10 High Priority SMUsSMUs

�� Glass CreekGlass Creek
�� Bear CreekBear Creek
�� Spring Lake / Norris CreekSpring Lake / Norris Creek
�� Dickerson CreekDickerson Creek
��Mill CreekMill Creek
�� Upper Rogue RiverUpper Rogue River
��WabasisWabasis and Beaver Dam Creekand Beaver Dam Creek
�� Cedar CreekCedar Creek
�� Sand CreekSand Creek
�� Lower Flat RiverLower Flat River





Information & EducationInformation & Education





Social ProfileSocial Profile

��Identify the ZIP codes associated with the Identify the ZIP codes associated with the 
subwatershedsubwatershed
�� ZIP Code Profile ZIP Code Profile -- 48809 Belding 48809 Belding (Bear(Bear

Creek,Creek, BellemyBellemy Creek, Deer Creek, Direct Creek, Deer Creek, Direct 
drainage to Grand River, Flat River, Prairie drainage to Grand River, Flat River, Prairie 
Creek,Creek, WabasisWabasis/Beaver Dam Creeks)/Beaver Dam Creeks)

��Tailor messages to reflect their interest and Tailor messages to reflect their interest and 
motivate change.motivate change.
�� Population, Age, Housing, Education, Language, Population, Age, Housing, Education, Language, 

Labor, Income Labor, Income 
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Action Plan ExamplesAction Plan Examples

��Eliminate 47 sites of livestock accessEliminate 47 sites of livestock access
��Plant 1,203 miles of stream buffers Plant 1,203 miles of stream buffers 
��Repair 8,740 failing septic systemsRepair 8,740 failing septic systems
��Install 194 rain gardens Install 194 rain gardens 
��Restore 170,003 acres of wetlandsRestore 170,003 acres of wetlands
��Adopt storm water ordinanceAdopt storm water ordinance
��Purchase conservation easementsPurchase conservation easements



Watershed Management ProcessWatershed Management Process



EvaluationEvaluation

��Accomplishment AssessmentAccomplishment Assessment
�� PartnersPartners’’ QuestionnairesQuestionnaires

��Methods of Measuring Progress Methods of Measuring Progress 
�� Environmental AssessmentsEnvironmental Assessments
�� Volunteer Monitoring ToolboxVolunteer Monitoring Toolbox
�� SubwatershedSubwatershed MonitoringMonitoring

��Future StrategyFuture Strategy
�� Outcome based performanceOutcome based performance

��Lessons LearnedLessons Learned



What is your monitoring objective?

Watershed-scale spatial 
assessment.

BMP Effectiveness.

Temporal trend assessment.

Education.

Stream segment assessment.

Problem identification.

?

?

Pathogens/Bacteria

previous 
slide

back 
to start

?

?
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SustainabilitySustainability

��Lower Grand River Organization of Lower Grand River Organization of 
Watersheds (LGROW)Watersheds (LGROW)
�� Board of DirectorsBoard of Directors
�� Executive BoardExecutive Board
�� MembershipMembership
�� Strategic Business PlanStrategic Business Plan
�� Communications PlanCommunications Plan

��WMP Implementation AssistanceWMP Implementation Assistance



www.lowergrandriver.orgwww.lowergrandriver.org
www.lgrow.orgwww.lgrow.org

http://http://gvsu.edu/wri/iscgvsu.edu/wri/isc//
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The Grand Vision
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The HIT ModelThe HIT Model::
Better information leads to better Better information leads to better 

decisionsdecisions

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 ModelThe HIT Model

TheThe High Impact Targeting (HIT) Model High Impact Targeting (HIT) Model is an is an 
online tool designed to online tool designed to identifyidentify andand prioritizeprioritize
areas of areas of extreme sedimentation and erosionextreme sedimentation and erosion
within agricultural areas in any watershed.within agricultural areas in any watershed.

www.iwr.msu.edu/hit2

www.gvsu.edu/wri/isc
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5 Worst Watersheds for Sediment5 Worst Watersheds for Sediment

Sub-Watershed (HUC 
12)

Total Sediment 
(Tons)

N. Branch Crockery Creek 
(040500060601)

3,866

Deer Creek (040500060704) 3,831

Coldwater River (040500070307) 3,065

Cedar Creek (040500070210) 2,774

Ottawa Creek (040500060705) 2,754

Total for Lower Grand 126,875



HIT Model Sediment Outputs for Lower GrandHIT Model Sediment Outputs for Lower Grand







HIT TableHIT Table



HIT Model ReviewHIT Model Review

��Prioritize areas for BMP developmentPrioritize areas for BMP development

��Used in Lower GrandUsed in Lower Grand’’s Watershed s Watershed 
Management PlanManagement Plan

��Not suitable for sediment estimates in Not suitable for sediment estimates in 
urban areasurban areas



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

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

Landscape Level Landscape Level 
Functional Wetlands AssessmentFunctional Wetlands Assessment

Lower Grand River WatershedLower Grand River Watershed

Land and Water Management Division
Wetlands, Lakes and Streams Unit

FTC&H

U.S. Fish and Wildlife Service
Northeast Region

Ralph W. Tiner – Wetland Ecologist

Fishbeck, Thompson, Carr & Huber, Inc.

GVMC



WW--PAWF TechniquePAWF Technique
�� TheThe ““WatershedWatershed--based Preliminary Assessment of based Preliminary Assessment of 

Wetland FunctionsWetland Functions”” techniquetechnique

�� This approach provides a perspective on the magnitude This approach provides a perspective on the magnitude 
of the losses from a functional standpointof 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.



National Wetlands Inventory (NWI)
Dataset

National Hydrography Dataset

Digital Raster Graphic—
Contour Topography

SSURGO Soil Survey
Geodatabase

National Agricultural 
Imagery

Program (NAIP) Digital 
Orothophoto Mosaics

Michigan Center for Geographic 
Information Framework Dataset

Michigan Natural Features Inventory—
Presettlement Vegetation Dataset

National Elevation Dataset—
Digital Elevation Model

Step 1: Collect and Integrate GIS datasetsStep 1: Collect and Integrate GIS datasets



Landscape Position* Landform Water flow Path Waterbody Type

Terrene (TE) Slope (SL) Isolated (IS) Natural Pond (PD1)

Lentic (LE) Island (IS) Inflow (IN) Diked/Impounded Pond 
(PD2)

Lotic River (LR) Fringe (FR) ***Outflow (OU) Excavated Pond (PD3)

Lotic Stream (LS) Floodplain** 
(FP)

Bidirectional (BI) Natural Lake (LK1)

* can also be identified 
with hw modifier = 
headwater

Basin (BA) ***Throughflow (TH) Dammed River Valley (LK2)

Flat (FL) Excavated Lake (LK3)

** modifiers 
ba = basin or 
fl = flat

*** = can also be artificial 
or intermittent

River (RV)

Step 2: Enhance NWI datasets with HGM Step 2: Enhance NWI datasets with HGM 
descriptorsdescriptors



Typical NWI wetland classification



Becomes a HGM description



GIS Data Layer
SSURGO Soil Types—

Hydric soils

GIS Data Layer
Pre-settlement Vegetation 

Dataset

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.  

Pre-European
settlement wetlands

Step 3: Develop a dataset that represents the Step 3: Develop a dataset that represents the 
extent of Preextent of Pre--European settlement wetlandsEuropean settlement wetlands



Types of Wetland FunctionsTypes of Wetland Functions
�� Functions of importance:Functions of importance:

�� Floodwater storageFloodwater storage
�� StreamflowStreamflow maintenancemaintenance
�� Nutrient transformationNutrient transformation
�� Retention of sedimentRetention of sediment
�� Shoreline stabilizationShoreline stabilization
�� Fish habitatFish habitat
�� Waterfowl/Waterfowl/WaterbirdWaterbird habitathabitat
�� Other wildlife habitatOther wildlife habitat
�� Stream shadingStream shading
�� Shorebird habitatShorebird habitat
�� Interior forest bird habitatInterior forest bird habitat
�� Amphibian habitatAmphibian habitat
�� Groundwater influenceGroundwater influence
�� Conservation of rare or imperiled wetlandsConservation of rare or imperiled wetlands



So what did we find out about theSo what did we find out about the

Lower Grand River Watershed?Lower Grand River Watershed?



Change in Wetland ExtentChange 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



WhichWhich SubwatershedsSubwatersheds have lost the most wetlands?have lost the most wetlands?



How much function have we lost?How much function have we lost?
Function

Pre-European
Settlement 
Acreage

Current
Acreage

Acreage
Lost

% Change
in Acreage 

Floodwater Storage 286,445 128,742 157,703 -55

Streamflow Maintenance 294,232 158,432 135,800 -46

Nutrient Transformation 377,054 173,816 203,238 -54

Sediment and Other Particulate Retention 331,074 152,432 178,642 -54

Shoreline Stabilization 261,248 145,177 116,070 -44

Fish Habitat 301,330 170,919 130,411 -43

Stream Shading 122,642 58,289 64,353 -52

Waterfowl and Waterbird Habitat 141,734 141,718 -16 -1

Shorebird Habitat 235,295 195,437 41,351 -17

Interior Forest Bird Habitat 373,198 140,658 232,540 -62

Amphibian Habitat 100,611 82,346 18,265 -18

Ground Water Influence 203,998 128,779 75,219 -37

Conservation of Rare Imperiled N/A 8,964 N/A N/A



Digital AtlasDigital Atlas



Digital AtlasDigital Atlas



SubwatershedSubwatershed Action PlansAction Plans

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

�� Establish priorities for wetland restoration and preservationEstablish priorities for wetland restoration and preservation

�� Detail approaches for wetland restoration and preservationDetail approaches for wetland restoration and preservation
�� BMPBMP’’ss
�� OrdinancesOrdinances
�� Other toolsOther tools



For More InformationFor More Information

WendyWendy OgilvieOgilvie –– FTCHFTCH
ewogilvie@ftch.comewogilvie@ftch.com

Andy Bowman Andy Bowman –– GVMCGVMC
bowman@gvmc.orgbowman@gvmc.org

John K. John K. KochesKoches –– AWRI/GVSUAWRI/GVSU
kochesj@gvsu.edukochesj@gvsu.edu


