
Fluvial Geomorphological Assessments – FGM 

Next Step for Massachusetts? 

Water Resources Commission 
February 14, 2013 

 Stephen B. Mabee, Ph.D., P.G.,  
State Geologist 



What is Fluvial Geomorphology? 

 

So What? 
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Next Steps? Photo from J. Field 



What is Fluvial Geomorphology? 

(River) (Landform evolution) 

•River width and depth 

•Channel slope 

•Floodplain 

•Sinuosity or meander 

•Sediment load, size 

•Flow and velocity 

•Erosion 

•Deposition 



Photo by J. Kopera 

So What? 
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Why Should We Care? 

Photo by S. Mabee 

•  Development and infrastructure in river corridors 

•  Rivers migrate 

•  Rivers erode 

•  Development affects river channels 



Water Quality Effects of Erosion 



Kline, 2012 



What Should We Do? 

Photo by J. Kopera 

•  Standardized Assessments 

•  Data Base of current conditions 

•  Management 



Fluvial Geomorphology 

 

River System 

 

Dynamic Equilibrium  

Photo from J. Field 
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Phase I 



River Corridor 

Field, 2012 



Baldigo (2004) 

Gather Data 
ID Reaches 
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The Reference Stream Phase II 







Mulvihill et al. (2005) 

Regional Reference Curves 
 
 

Width, depth, area, discharge 
Correlated with drainage area 
 
Compare your stream that  
Shares similar geology, 
Physiography and 
Climate with the reference streams 
 
USGS developing for MA & NE 
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NEEI & MGS, 2012 





NEEI & MGS, 2012 
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NEEI & MGS, 2012 
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https://anrnode.anr.state.vt.us/SGA/ 

Kline, 2012 



So Why Don’t We Adopt Vermont’s Protocol? 

Photo from J. Field 
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Who Benefits? 

DCR 

DEP 

USFW 

NRCS 

RPAs 

DER 



Davis, DEP, 2012 



Identification of Unstable Reaches  

 

Identification of Fluvial Erosion Hazard Zones 

 

Outreach and Education 

Davis, DEP, 2012 

FGM NEEDS 
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Fluvial Geomorphological Workshop 
Umass-Amherst 

October 25, 2012 

Tentative Management Objectives: 
 1. To manage fluvial erosion hazards to protect public health and safety 
 2. To protect water quality to maintain vibrant riparian habitat 
 
Development of a Task Force (18 members) to act in an advisory capacity (DEP 
 DCR, DER, NRCS, Umass WRRC, MGS, DOT, Mike Kline VT, practitioners) 
 
Developing a Proposal (HMGP 5% Initiative, March 15, 2013)(VT funded this way) 
 MA Fluvial Geomorphic Handbook and Protocol  
 Database Development 
 Demonstration Projects 
 Model River Corridor Management Plans 
 Implementation Plans 
 Training and Education   



Photo from J. Field 

Demonstration Projects: 
 

•Green River, Greenfield 

•Saugus River– coastal urban 

•Shawsheen River--urban 

 

 



SWMI Pilot Draft Report, Phase 2 
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WRC’s Role 

• State environmental agency staff time will be 
needed to participate in grant/task force 

• Eventually, develop policies to incorporate FGM 
considerations into design standards and 
environmental permitting 

• Consider opportunities to incorporate FGM 
assessments into regulatory programs 

 



Water Policy Connections/Regulatory Programs 

• MEPA review process 

• MA Water Policy 2004 included “stream processes.”  

• State Hazard Mitigation Plan: Flood/Fluvial Erosion Hazard 

– (dentification and Mitigation Strategy 

• DEP Wetlands/Rivers Protection Act 

• DEP Water Quality/Watershed Management 

• DFG Aquatic Habitat 

• DER Aquatic Habitat Restoration 

• Community River Corridor Management Plans 

• Conservation Commission/Planning zoning overlays 

• DOT design standards for bridges, roads 

 



SHALE GAS 

IN MA 



Composite Total Petroleum System 
 
Continuous gas accumulation 

USGS Fact Sheet 2012-1975 





310 CMR 27.00 







http://www.geo.umass.edu/stategeologist/shalegas.htm 


