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 Why do we care about stream crossings? 

 Who is coordinating the NH Stream Crossing 

Initiative and doing assessments? 

 How are stream crossings assessed? 

 How do you determine whether a stream 

restoration project could be a good candidate 

for mitigation and ARM ? 

 Where can I get information on 

stream crossings in my community? 

 

Albany covered bridge over the Swift River 



 

 New Hampshire boasts a variety of 

waterbodies that are home to diverse 

aquatic life.  

 

 Streams and rivers transport nutrients , 

sediment, organic material, and aquatic 

animals throughout the aquatic network.  



STREAM CROSSINGS: INTERSECTIONS OF 

OUR ROADS AND RIVERS 

~17,000 

stream 

crossings in 

NH! 



STREAM CROSSINGS IMPACT HOW WATER 

AND SEDIMENT MOVE DOWNSTREAM 

Geomorphic Compatibility 

 

• How well does a crossing fit the 

natural form and sediment 

transport processes of a river? 



 

 Undersized culverts increase 

water velocity  

 “Fire hose effect” 

 Over time crossings become:  

 Clogged US 

 Channel widens upstream 

 Bank erosion  

 Bed scour 

 Perched 

 

 

 

 

STREAM CROSSINGS IMPACT HOW WATER 

AND SEDIMENT MOVE DOWNSTREAM 



 Ponding can occur 

upstream of undersized 

culverts 

 During high flow events 

send a wall of water 

crashing downstream 

 Catastrophic damage 

UNDERSIZED AND CLOGGED CULVERTS CAN 

CAUSE EXTREME DOWNSTREAM FLOODING 

Alstead, Warren Brook 2005 



 Roads are a critical piece of 
our infrastructure 

 Inconvenient 

 Expensive to repair 
 

 Public safety hazard 
 Harm to people and property  
 

 Instream and riparian 
habitat destruction 
 Bank and streambed erosion 

 Washed out sediment and road 
material into rivers 

 

 Increased risk due to:  
 More frequent large rain events  

 Development 

 Aging infrastructure 

 
 

 

CULVERT WASHOUTS: A PUBLIC SAFETY 

AND WATER QUALITY ISSUE 

Water overtops a 

culvert in Lee and the 

river crosses the road 

Culvert failure on 

Blake Brook in 

Epsom 

Catastrophic culvert 

failure in Alstead lead 

to loss of life 



 Roads are a crit ical piece of 
our infrastructure 
 We all use them everyday! 

 

 Public safety hazard 
 Inconvenient 

 Expensive to repair 

 Can cause harm to people and 
property  

 

 Instream and riparian habitat 
destruction 
 Bank and streambed erosion 

 Washed out sediment into rivers 

 

 Increased Risk Due to:  
 Increased rain events  

 Increased development 

 Aging infrastructure 

 
 

 

ROAD WASHOUTS: A PUBLIC SAFETY AND 

WATER QUALITY ISSUE 

Water overtops a 

culvert in Lee and the 

river crosses the road 

Culvert failure on 

Blake Brook in Epsom 

Complete culvert 

failure in Alstead 

caused 30 foot road 

embankment to 

collapse 



STREAM CROSSINGS CAN BE BARRIERS 

TO AQUATIC LIFE 

Brook Trout need 

access to cold 

water streams 

for spawning 

Many turtles 

require 

connected 

wetlands 



STREAM CROSSINGS CAN BE BARRIERS 

TO AQUATIC LIFE 

 Many fish species identified as greatest conservation need 

(NH Wildlife Action Plan) use river/stream corridors to 

reach spawning areas 

 Alewife 

 Sea Lamprey 

 American Eel 

 American Shad 

 River herring 

 Brook Trout 

 Rainbow Smelt 

 Sea Lamprey 

 

 

  



WHAT MAKES A CROSSING IMPASSABLE TO 

FISH AND OTHER ANIMALS? 

No Passage 

- Perched outlet 

 

- No resting pool 

 

- Lacks natural 

substrate 

- Screen is barrier 

 

- Clogged with 

debris 

- Extremely high 

velocity 

Full Passage 
 

- Low velocity 

- Sufficient water 

depth 

- Natural 

substrate 

- Channel banks 

enhance animal 

passage 

- Natural 

substrate 

throughout the 

structure 

- Step-pools 



NEW HAMPSHIRE  

STATE STREAM CROSSING INITIATIVE 

Lead by: 
 

NH Department of 

Environmental Services  

         - Geological Survey  

         - Wetlands Bureau   
 

 

Co-Leads and Partners: 
 

NH Department of 

Transportation 

 

NH Fish and Game  

Department 

 

NH Division of Homeland 

Security and Emergency 

Management 

 

 Multi-agency effort to document 

transportation and environmental concerns 

 Combined protocol 

 Individual agency responsibilities clear on 

specific missions and expertise 

• Field assessments are coordinated 

– Minimize duplication of effort 

• Consistent messaging to the public  

on data outputs and scoring 

MISSION 

Inventory stream crossings throughout the 

state to inform data-driven decisions on 

culvert replacement and stream restoration 



PROGRAM HAS GAINED SIGNIFICANT 

MOMENTUM IN RECENT YEARS! 

 Total of 9,990 surveys to date 

 About 1,500 planned for 

summer 2018 

 

 



PROGRAM HAS GAINED SIGNIFICANT 

MOMENTUM IN RECENT YEARS! 

 Many project partners are 

doing field assessments all 

over the state 



NH Stream Crossing 

Assessment Protocol 
 

 Training each spring 

 Environmental and 

Transportation data 

 Input for 3 

screening tools 

used to rank 

culverts 

 Electronic data 

collection 

CROSSING 

ASSESSMENTS 

  

https://www.des.nh.gov/organization/divisions/water/wetlands/documents/culvert-assessment-protocol.pdf


 

 Geomorphic 

Compatibility 

 

 Collect data on 

stream channel size 

and shape 

 Observations of 

bank erosion and 

bed scour recorded 

  Sediment 

deposition  

 

CROSSING 

ASSESSMENTS 

 



 

 Aquatic Organism 

Passage 

 

 Inlet obstructions 

 Outlet grade 

 Substrate and 

water depth 

throughout the 

structure 

 

CROSSING 

ASSESSMENTS 

 



 

 Hydraulic Capacity 

 

 Structure elevations 

and measurements 

 

 DOT Asset 

Condition 

 Headwall 

 Structure material 

 Bank armoring 

CROSSING 

ASSESSMENTS 

 



 Online geodatabase 

 Data storage, 

delivery, and QAQC 

 Real-time data 

collection 

 Synched at the end 

of each workday 

 Hosted by Technology 

Transfer Department 

at UNH 

 

      

DATA STORAGE 

AND DELIVERY 
“SADES” 

Statewide Asset Data 

Exchange System 



SCREENING TOOLS TO ASSIGN SCORES  

 Geomorphic Compatibility 
 Scores reflect how well the crossing fits 

river shape and if it impedes sediment 

transport 

 

 Aquatic Organism Passage 
 Describes whether structure is likely 

passable by fish and other animals 

 

 Hydraulic Vulnerability 
 Hydraulic Capacity Model 

 Predictions for 2, 10, 25, 50, 

     and 100 year flow events  
 Pass 
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• Town’s Hazard 

Mitigation Plan 

 Identify culverts that 

have flooded in the 

past and areas of 

road washouts 

 NHGS digitized and 

compiled all towns’ 

data into a spatial 

dataset 

LOCAL FLOOD 

REPORTS 



PUTTING THESE PIECES TOGETHER PAINTS 

THE FULL PICTURE OF A CROSSING 

Hydraulic 

Capacity 

 Provide guidance 

when prioritizing 

which culverts 

are in most need 

of  replacement 



PUTTING THESE PIECES TOGETHER PAINTS 

THE FULL PICTURE OF A CROSSING 

Hydraulic 

Capacity 

 Provide guidance 

when prioritizing 

which culverts 

are in most need 

of  replacement 

GC 

AOP 

HC 

Road washout 

area 



PUTTING THESE PIECES TOGETHER PAINTS 

THE FULL PICTURE OF A CROSSING 

Hydraulic 

Capacity 

 Provide guidance 

when prioritizing 

which culverts 

are in most need 

of  replacement 

 Potential for 

mitigation and 

ARM grant funds  
Ecological 

Benefits 



 Good restoration/mitigation projects 

will replace structures that:  

doing the most environmental damage 

 Barriers to fish and aquatic animals 

 Not compatible with stream 

geomorphology 

 Predicted to fail frequent storm events 

 Known to flood and cause road erosion  

AND have the greatest environmental 

benefits 

 High habitat quality  

 Significant amount of upstream habitat 

gained 

 Reconnects conservation land 

 Presence of threatened, endangered, 

species of concern 

REPLACING STREAM CROSSINGS FOR  

STREAM RESTORATION AND MITIGATION 



 How to evaluate the ecological 

benefits of a project:  

 High quality wildlife habitat area.  

 A significant amount of 

upstream habitat will be gained. 

 Project reconnects conservation 

land and important habitat 

corridors.  

 Presence of threatened, 

endangered, species of concern. 

 Will improve water quality and 

bank erosion issues. 

 Stream is identified in a 

conservation plan as a key 

element to threatened aquatic 

species restoration. 

REPLACING STREAM CROSSINGS FOR  

STREAM RESTORATION AND MITIGATION 



 NH Geological Survey at NHDES 

 Cheryl Bondi  

 Tom Taggart 

 Download GIS data from the 

New Hampshire Coastal 

Viewer GRANIT 

   http://nhcoastalviewer.unh.edu/ 

 

 

Explore stream crossing data in your town using 

the NEW Aquatic Restoration Mapper! 

HOW CAN YOU ACCESS STREAM CROSSING  

DATA? 

http://nhcoastalviewer.unh.edu/
http://nhdes.maps.arcgis.com/apps/webappviewer/index.html?id=21173c9556be4c52bc20ea706e1c9f5a

