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New Hampshire’s Stream 
Crossing Assessment form
• 2 Forms – 1 for culverts; 1 for 

bridges and arches
• 66 Parameters total
• Parameters allow for three 

compatibility characterization 
types:
- Geomorphology
- Aquatic organism passage
- Hydrology

• ArcPad and iPad app data entry 
also supported



Statewide Target Audiences and Goals
• Department of Transportation
• Town road agents and officials
• Emergency services responders
• Regional Planning Commissions
• Hazard mitigation planning
• Environmental resources organizations
• State Emergency Operations Center

Ultimate goal
Targeting of identified most at-risk vulnerable crossings for check during 
emergency situations/public response. Targeting for replacement using 
grant funds.

Public safety with sound environmental and fish 
passage goals at stream crossings



Who collects culvert 
data in New Hampshire?



Training Program
• 2 standard field sites
• Conduct training each spring 

for that season’s collectors –
have done this for 6 years

• Go through every field on form
• Also have a classroom 

PowerPoint version to 
supplement the field training as 
needed

• Perform field visits with 
collectors to provide guidance 
and feedback



SADES 
(Statewide Asset 
Data Exchange 
System)



Quality Control Review Process
• 6 photos per crossing
• Cross-reference of 

photos with data
• Issues/comments to 

collectors
• Work in turn to 

address comments 
and complete process 
to enable running of 
geomorphic and AOP 
passage tools



New Hampshire by the Numbers

Total: 3450 (~21.5% of state)
*Of known crossings in the state
Intersection of NHD and road network
Many more crossings that we do not 
know about

Time Culverts assessed

2009 – 2014 1087

2014 – 2015 (RPCs) 1040

2015 (10 NHGS
summer interns)

1323



Department of 
Environmental Services

Department of 
Transportation

Fish & Game 
Department

Division of Homeland 
Security and Emergency 

Management (DOS)

Ensure installed culverts 
properly sized for passing 
flows (Wetlands 
permitting)

Culverts sized for proper 
hydraulic capacity

Properly designed culverts 
to adequately pass fish

Responsible for protection 
of public safety from flood 
hazards

Criteria development for 
eligibility of aquatic 
resource mitigation funds 
to replace problem 
crossings

Responsible for stream 
crossing assets on state 
road network

State expertise on 
river/wetland aquatic 
organisms (fish) and 
wildlife

Display information in 
state EOC during flood 
events

State expertise on river and 
stream processes

Replace crossings with 
asset condition issues

Replace crossings with fish 
passage issues

Work with towns to fund 
crossing upsize 
replacements with hazard 
mitigation funds

Ultimate goal
Targeting of identified most at-risk vulnerable crossings for check during 
emergency situations/public response. Targeting for replacement using 
grant funds.

Public safety with sound environmental and fish 
passage goals at stream crossings



New Hampshire 
State Stream Crossing Steering Team

• Based on a “governance model” 
(distributive management 
structure) that directs the operation 
of the team

• Each agency is responsible for 
condition data and criteria 
development based on specific 
missions and expertise

• All assessments are coordinated –
minimize duplication of effort

• Consistent messaging to the public 
on data outputs and scoring

• As of Summer 2016 – collection of 
both transportation and 
environmental portions of protocol 
(one stop shopping) where 
possible.

New Hampshire Department of 
Environmental Services (lead)

- New Hampshire Geological Survey 
- Wetlands Bureau (Lori Sommer)

(co-leads)

New Hampshire Department of 
Transportation (co-lead)

New Hampshire Fish and Game Department 
(co-lead)

New Hampshire Division of Homeland 
Security and Emergency Management 
(partner)





Time Culverts assessed

2009 – 2014 1,087

2014 – 2015 (RPCs) 1,040

2015 (NHGS
summer interns)

1,323

2015-2016 3,162

Total crossings 6,612
(35% of known crossings in NH)

Many more crossings that we do not 
know about



New Ipswich

<50% bankfull (channel) width

Sharp angle of entry

Upstream deposition and downstream 
scour





Geomorphic Compatibility



Geomorphic Compatibility



Aquatic Organism Passage (AOP) 
Compatibility







Hydrology

• Use GIS to describe and delineate contributing 
watershed characteristics for each crossing

• Excel model to use GIS watershed input to 
then create hydrology and assess culvert 
hydraulics

• Create rating scheme based upon culvert 
hydraulic performance for specific return 
period events



Hydrology
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GIS Data Requirements
• Elevation data (DEM)
• Land cover
• Soil data
• Wetlands and ponds
• Precipitation (2, 5, 10, 25, 50 

and 100, plus mean April 
precipitation)

• Stream data 
• Culvert locations
• Subwatershed boundaries for 

each crossing
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• Precipitation data can be combined with 
runoff curve numbers and other watershed 
characteristics (watershed area, slope, flow 
path, etc) generated using GIS to feed into a 
hydrologic model

Cornell NRCC Data
‘Extreme Precipitation in 
NY and NE’



Modeling

Hydrology

• SCS Method
• Regional regression 

equations

Hydraulics

• USDOT FHWA HDS-5 
Method

Headwater control

Applicable equations
- Unsubmerged
- Submerged
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Excel Model – GIS Input
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Excel Model – User Input
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Excel Model - Results





Additional Stream Crossing 
Information

• Asset condition (NHDOT)



To Date . . . 

• QA/QC completed culverts have been ranked 
using these methods/criteria, and have been 
publicly released. 

- Publicly accessible web service
- Hazard mitigation plans
- Watershed management plans
- Regional planning commissions
- Towns

• Messaging, as a result, has been consistent.



How to obtain stream crossing data 
that is publicly released

• New Hampshire Geological Survey at NHDES
• Via the New Hampshire Coastal Viewer:

http://nhcoastalviewer.unh.edu/
(available statewide)





Nash Stream Forest, Stratford


