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“Slow the Flow”“Slow the Flow”
Watershed Health InitiativeWatershed Health Initiative



“Slow the Flow” Groundwater

Percolation

Hydrology & the Water Cycle



SnowmeltSnowmelt



“Flashy”“Flashy”
RainsRains



Photos used with 
permission from USGS



Goal I: Goal I: 
The GuideThe Guide
StepStep--byby--stepstep
CustomizedCustomized
Local exampleLocal example
Gain understanding Gain understanding 
of problem areasof problem areas



Goal II:Goal II:

The Example WatershedThe Example Watershed

Identify test areaIdentify test area
Determine factorsDetermine factors
Prioritize Prioritize 
RecommendationsRecommendations



1.1. Review TeamReview Team

2.2. MapsMaps

3.3. Find InformationFind Information

4.4. Rate Information Rate Information 

5.5. Select Important Select Important 
InformationInformation

6.6. Set Restoration GoalsSet Restoration Goals
fs_analyzing_hydro_condition_report.pdf

The 6The 6--Step ApproachStep Approach



Assembling a TeamAssembling a Team



Mapping Your WatershedMapping Your Watershed



Marengo 
River 

Headwaters

Troutmere Creek -
Marengo River

Brunsweiller 
River

Trout Creek –
Brunsweiller River

Silver 
Creek –

Marengo 
River6th

Level 
HUC

Difference of 732 feet in Difference of 732 feet in 
elevation from the elevation from the 

headwaters to the mouthheadwaters to the mouth

218 Square Miles 218 Square Miles 
(139,456 acres)(139,456 acres)



Finding Watershed InformationFinding Watershed Information

Information CategoriesInformation Categories

ClimateClimate

Surface & Ground WaterSurface & Ground Water

Drainage Basin CharacteristicsDrainage Basin Characteristics



Identified Areas of Concern in the Identified Areas of Concern in the 
Marengo River WatershedMarengo River Watershed



1992

Marengo River—Levee building, 
May 2003 flood

Used with USGS 
permission



Example Example 
Rating Rating 
Table Table 

(excerpt)(excerpt)

ClimateClimate Table 4.1:  Marengo River Watershed Subjective Ratings & RationaleTable 4.1:  Marengo River Watershed Subjective Ratings & Rationale

InformationInformation ResultsResults FlowFlow Habitat Habitat 
QualityQuality

TimingTiming

RainRain
AmountAmount
DurationDuration
FrequencyFrequency
IntensityIntensity

Rainfall directly impacts stream flow on lake Rainfall directly impacts stream flow on lake 
Superior’s clay plain.  This is especially Superior’s clay plain.  This is especially 
apparent once heavy clay soils are apparent once heavy clay soils are 
saturated or frozen with almost zero saturated or frozen with almost zero 
infiltration.  Normal infiltration is 1.1 infiltration.  Normal infiltration is 1.1 
inches per hour.  Streams rise and fall in inches per hour.  Streams rise and fall in 
direct relation to the amount, duration and direct relation to the amount, duration and 
frequency/intensity of rainfall events.frequency/intensity of rainfall events.

•• General 25General 25--year, 24year, 24--hour precipitation is hour precipitation is 
4.66 inches (USGS, 2002)4.66 inches (USGS, 2002)

•• Annual precipitation ranges from 30.02 Annual precipitation ranges from 30.02 ––
33.46 inches per year (USGS, 2002)33.46 inches per year (USGS, 2002)

11
11
11
11

11
11
11
11

11
11
11
11

SnowSnow There is great variability in the Marengo There is great variability in the Marengo 
Watershed as a portion of the pilot area is Watershed as a portion of the pilot area is 
in the in the snow beltsnow belt and a portion is not.  and a portion is not.  
Neighboring watershed comparisons Neighboring watershed comparisons 
(USGS, 2002) (USGS, 2002) ––

•• Bad River Watershed          94.5 Bad River Watershed          94.5 –– 96 96 
inchesinches

•• Trout Brook                         91.5 inchesTrout Brook                         91.5 inches
(tributary near Marengo)(tributary near Marengo)

•• White River                         66.1 inchesWhite River                         66.1 inches
(near Ashland)(near Ashland)

•• Used 96 inches annual snowfallUsed 96 inches annual snowfall

11 11 11

WindWind Wind speeds and direction early in the spring Wind speeds and direction early in the spring 
contribute to both the amount and timing contribute to both the amount and timing 
of flow in the Marengo River Watershed of flow in the Marengo River Watershed 
and for all Lake Superior watersheds for and for all Lake Superior watersheds for 
that matter.  that matter.  

•• Average wind speeds are 10 miles per Average wind speeds are 10 miles per 
hour.hour.

11 22 11

EvapotranspirationEvapotranspiration No information source found.  We do know that No information source found.  We do know that 
evaporation and transpiration play a part in evaporation and transpiration play a part in 
spring runoff events and peak flow events.  spring runoff events and peak flow events.  
We just don’t know the impact and We just don’t know the impact and 
importance of this process.importance of this process.

22 33 22

Rating Watershed FeaturesRating Watershed Features



Planning Folder AdditionsPlanning Folder Additions

Glossary of TermsGlossary of Terms

Marengo Pilot ProjectMarengo Pilot Project

Module 1Module 1 –– Sediment Reduction Strategy for ForestrySediment Reduction Strategy for Forestry

Module 2Module 2 –– Sediment Reduction Strategy for TransportationSediment Reduction Strategy for Transportation

Module 3Module 3 –– Sediment Reduction Strategy for AgricultureSediment Reduction Strategy for Agriculture

Module 4Module 4 –– Outreach StrategyOutreach Strategy

Other?Other?

RainRain
SnowfallSnowfall
Maximum Maximum 
TemperatureTemperature
WindWind
Wetlands / Riparian Wetlands / Riparian 
AreasAreas
Channel GeometryChannel Geometry
TopographyTopography

SoilsSoils
GeologyGeology
Forest Age Class & Forest Age Class & 
VegetationVegetation
Riparian BufferRiparian Buffer
Nonmetallic MiningNonmetallic Mining
Road DitchesRoad Ditches
AgricultureAgriculture

Watershed FeaturesWatershed Features
(Ratings of 1 for flow, quality, (Ratings of 1 for flow, quality, oror timing of water)timing of water)

Selecting Important FeaturesSelecting Important Features



Hydro-units with 50-60% 
open land

Community GIS, Inc, 2004

Recommendations Recommendations -- VegetationVegetation



Recommendations Recommendations ––
Transitional Areas & Areas of ConcernTransitional Areas & Areas of Concern

Photos - N. Larson



Photos – Stable Solutions llc

Recommendations Recommendations ––
Agricultural Areas & WetlandsAgricultural Areas & Wetlands



Recommendations Recommendations ––
Transportation SystemTransportation System

Photos – Stable Solutions llc



Recommendations Recommendations --
Rural DevelopmentRural Development

Photos – Stable Solutions llc



Photos – Stable Solutions llc

Town of Morse Ballou Creek, 2003

Recommendations Recommendations ––
Habitat ImprovementHabitat Improvement

Town of Lincoln Marengo River, 2005



http://basineducation.uwex.edu/lakesuperior/
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