
Local Solutions 
Northeast Climate Change 
Preparedness Conference 

 

Piscataquog River Watershed  
Stream Crossing Vulnerability Assessment 

Project 

May 19, 2014 
Location:  Radisson Hotel, Manchester NH 

Presenter: Gabe Bolin, PE, Trout Unlimited 

Southern New Hampshire Planning 
Commission & Trout Unlimited 



 

Project Partners 



3 

Ø  Stream crossings – what’s the problem? 
Ø  The Piscataquog River Watershed 

Ø  Project Background (Phase I) 
Ø  Phase II 

l  Modeling – GIS and Excel 

l  The model as an assessment and screening tool 

l  Developing restoration strategies /  prioritization tools 

l  Assisting communities 

Presentation Overview 
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dramatically over time! 

1979 

Photos courtesy of Dan Cenderelli, USFS 
1998 

We need to prepare for 
streams changing... 
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A Well Designed Crossing  

Large size suitable for 
handling most flood flows 

Open-bottom arch considered 
optimum for most conditions  

Bankfull width greater 
than 1.2x stream’s active 
channel 

Openness ratio needs to be 
greater than 0.5 % 

Water depth and velocity 
match up and down 
stream 

Natural substrates create 
good conditions for stream 
biota 
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Ø  Spatially identify in-stream Connectivity barriers 

Ø  Complete a watershed wide Stream Crossing Assessment 

Ø  Run Field Data through  NH’s AOP & Geomorphic Models 

Ø  Prioritize Restoration Efforts  to Improve Aquatic Habitat 

Ø  Strategize with communities to replace instream barriers 

 

 

Phase I – AOP Assessment Goals 
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Crossings by Catchment: 
Lower Piscataquog River 128

Middle Branch Piscataquog River 99

South Branch Catchment 93

Everett Lake Catchment 74

Rand Brook Catchment 58

Weare Reservoir 48

Upper Piscataquog River 27

Total 527

Sq Miles Acres

217 138,880

Watershed Size 

Lower Piscataquog 92 22%
South Branch 78 19%
Middle Branch 73 17%

Everett Lake 62 15%
Rand Brook 48 11%
Weare Reservior 43 10%
Upper Piscataquog 22 5%

418 100%

Crossing by Catchment:

Post Field Work  
Visited   488 

Assessed   418 
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Volunteer help from local and regional: 
   800 Hours 
          35 Field Days 

•  15  TU Chapter Members 
•    5  Community Residents 
•    5  Graduate Students 



Additional Elevation Data 
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Piscataquog River AOP Results 

Culvert Types 
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Condition 
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Crossing Size as % of 
Bankfull Width 

34 % 
Outlet 

Condition 
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AOP Model Output – Francestown 
Town Road Name Stream Name Crossing ID Structure 

Type
Latitude Longitude Crossing 

Condition
Structure 
Width (ft)

Crossing 
Slope

Culvert Invert 
Type

Culvert 
Drop 

Distance 
(ft)

Crossing 
Length (ft)

 
BANKFUL

%

AOP 
Status

FRANCESTOWN 2nd NH Turnpike Dinsmore Brook RB_DIBK_08 Culvert 43.0194 -71.8674 New 3 5 At Grade 0 32.6 28.6 GREEN

FRANCESTOWN 2nd NH Turnpike Dinsmore Brook RB_DIBK_10 Culvert 43.01745 -71.86208 Old 1.25 1 Backwatered 0 40 GRAY

FRANCESTOWN 2nd NH Turnpike Dinsmore Brook RB_DIBK_11 Culvert 43.01498 -71.85546 Rusted 5 0.2 At Grade 0 31 39.7 GRAY

FRANCESTOWN 2nd NH Turnpike Dinsmore Brook RB_DIBK_15 Arch 43.01271 -71.85046 collapsing 1.2 1.5 At Grade 0 30.5 8.2 GRAY

FRANCESTOWN 2nd NH Turnpike Piscataquog SB_PSCR_01 Culvert 43.14875 -71.35823 Old 2 0.2 Cascade 0.25 49 53.2 GRAY

FRANCESTOWN Abbott Ln Dinsmore Brook RB_DIBK_14 Culvert 43.01227 -71.85207 New 3 2.5 Free Fall 2 31 47.7 RED

FRANCESTOWN Avery Rd Piscataquog SB_PSCR_03 Culvert 42.96376 -71.76141 Old 3 1.3 At Grade 0 30.8 GRAY

FRANCESTOWN Back Mtn Rd Dinsmore Brook RB_DIBK_04 Culvert 43.00828 -71.86678 New 4 2.5 Free Fall 1.5 40 33.4 RED

FRANCESTOWN Bennington Rd Dinsmore Brook RB_DIBK_05 Culvert 43.01162 -71.86816 New 4 1 Backwatered 0 64 29.4 GREEN

FRANCESTOWN Bennington Rd Collins Brook RB_COBK_03 Culvert 43.00941 -71.84214 New 1.5 2.5 Free Fall 0.5 49 19.6 RED

FRANCESTOWN Bennington Rd Dinsmore brook RB_DIBK_06 Culvert 43.01221 -71.87244 New 5 0.7 At Grade 0 49 34.8 GRAY

FRANCESTOWN Bennington Rd Dinsmore Brook RB_DIBK_13 Culvert 43.01162 -71.85306 Eroding 4 1.5 At Grade 0 34 48.5 GRAY

FRANCESTOWN bible hill rd Whiting Brook MB_WTBK_02 Culvert 43.00277 -71.79145 Old 3 4 Cascade 0.7 47.7 21.5 GRAY

FRANCESTOWN bible hill rd ext Whiting Brook MB_WTBK_01 Culvert 43.01365 -71.79518 Eroding 2 5 At Grade 0 23.7 GRAY

FRANCESTOWN Birdsall Piscataquog RB_SBPR_17 Culvert 42.97351 -71.80918 Rusted 3 3 At Grade 0 32 GRAY

FRANCESTOWN Birdsall Piscataquog RB_SBPR_18 Culvert 42.97461 -71.80673 Old 1.3 0.8 At Grade 0 30 4.3 GRAY

FRANCESTOWN Cressey Hill Rd Rand Brook RB_RBBK_14 Bridge 42.95793 -71.78953 New 30 0.4 At Grade 0 15 76.9 GRAY

FRANCESTOWN Dennison Pond Rd Whiting Brook MB_WTBK_08 Culvert 43.00211 -71.76964 Old 3 0.5 At Grade 0 20.8 16.2 GRAY

FRANCESTOWN Dodge Hill Rd Piscataquog SB_PSCR_04 Culvert 42.96848 -71.7368 Old 2.5 3.6 Cascade 0.4 28.7 40.5 GRAY

FRANCESTOWN Dodge Rd piscataquog SB_PSCR_05 Culvert 42.96361 -71.75111 Old 4 0.8 At Grade 0 38.5 GRAY

FRANCESTOWN Farrington Rand Brook RB_RBBK_03 Bridge 42.9706 -71.85379 Old 3.5 1 At Grade 0 16 19.9 GRAY

FRANCESTOWN Ferson Whiting Brook MB_WTBK_03 Arch 42.99161 -71.7936 Old 1.4 7 At Grade 0 26.8 6.0 GRAY

FRANCESTOWN Fisher Hill Collins Brook RB_COBK_04 Culvert 43.01054 -71.83504 New 1.5 2 At Grade 0 21 13.8 GRAY

FRANCESTOWN greenfield rd rand brook RB_RBBK_04 Arch 42.97235 -71.84607 New 8 0.2 At Grade 0 30 33.3 GRAY

FRANCESTOWN greenfield rd Piscataquog RB_SBPR_15 Bridge 42.97724 -71.82342 New 18 0 At Grade 0 37 GRAY

FRANCESTOWN greenfield road Piscataquog RB_SBPR_12 Bridge 42.97572 -71.83058 New 9.2 7 At Grade 0 37.5 46.4 GRAY

FRANCESTOWN Juniper Hill Piscataquog RB_SBPR_16 Culvert 42.97454 -71.81889 New 12.5 2.5 At Grade 0 27 59.2 GRAY
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Stream Crossing AOP Ratings 
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Stream Crossing AOP Ratings –  
Francestown 
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Ø  Project Team 
l  SNHPC – Jack Munn 
l  Trout Unlimited – Colin Lawson, Gabe Bolin 
l  Antioch University – Apollinaire William, Michael Simpson 
l  University of New Hampshire – Joel Ballestero, Tom Ballestero 
l  Review Committee – NHDOT, NHGS, USFWS, USGS, UMASS 

Ø  Funding 
l  $70,000 Research Grant 

FHWA 

NHDOT 

SNHPC •  TU 

Phase II 
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Ø  Hydrology: 
   (SCS, Regression Eqns.) 

Ø  Excel Model: 

Ø  Hydraulics: 
    (HDS-5) 

Modeling 
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Ø  Elevation data (DEM) 

Ø  Watershed boundaries 

Ø  Stream data, road data, land cover 

Ø  Soil data 

Ø  Wetlands and ponds 

Ø  Precipitation (2, 10, 25, 50, 100 and mean April precip.) 

Ø  Data sources:  NH GRANIT, Cornell NRCC, PRISM 

GIS Data Requirements 
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Ø  Crossings in 
red 

GIS:  Middle Branch Sub-Watershed 
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Ponds, Lakes and Wetlands Land Cover 

Hydrologic Soil Groups Curve Number 

GIS:  Watershed Hydrology 
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Ø  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’ 

GIS:  Hydrologic Output 
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Model 

GIS Input 

User Input 
(field data) 

Results 

Excel Model:  Inputs and Results 
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Excel Model:  GIS Input 
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Excel Model:  User Input 
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Excel Model:  Results 
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Tabular Results 
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Statistical Results 
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Developing Restoration Strategies 

Ø  Set up a method for replacement prioritization: 

l  Can Tailor to town interests (dams, road banks, private lands, 
emergency services) 

l  Prioritization tool being developed now that takes into account 
AOP, geomorphic and hydraulics 
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Future Assessments 

Ø  Can be transferred and used to other basins within NH 

Ø  Cost savings realized 

Ø  Requirements to run model 

l  Field data; GIS and MS Excel capabilities 
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Take Home Messages 

Ø  Undersized stream crossings can impact the ecosystem, 
municipal infrastructure and public safety (flooding, storm 
damage, etc.) 

Ø  This is a screening tool; additional engineering will be 
required 

Ø  Communities can use results to develop a restoration 
prioritization 

Ø  This model/methodology can be used in other basins 

 

 



Gabe Bolin, PE 
Eastern Stream Restoration Specialist 

Trout Unlimited 
(603) 809-6101 

Questions? 



Backup Slides 



Special Transportation Project 
Funding provided by FHA 
through NH DOT to SNHPC 

Data already collected from 
Culvert Assessment AOP (Phase 
I) and Fluvial Erosion Hazard 
studies 
 
Public Benefit:  Increased 
knowledge/information to help 
communities avoid future 
flooding and storm related 
damage… 
 
 
 
 
 
 

Project Background 
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AOP Model Output – Francestown 
Town Road Name Stream Name Crossing ID Structure 

Type
Latitude Longitude Crossing 

Condition
Structure 
Width (ft)

Crossing 
Slope

Culvert Invert 
Type

Culvert 
Drop 

Distance 
(ft)

Crossing 
Length (ft)

 
BANKFUL

%

AOP 
Status

FRANCESTOWN Mountain Rd Dinsmore Brook RB_DIBK_02 Culvert 43.00685 -71.86592 Old 3 3 Free Fall 0.3 46 37.7 RED

FRANCESTOWN Mountain Rd Dinsmore Brook RB_DIBK_12 Culvert 43.00687 -71.85191 Old 2 7 Free Fall 0.4 33 20.2 RED

FRANCESTOWN Muzzey Rd Piscataquog RB_SBPR_13 Culvert 42.98067 -71.82662 Old 3 0.7 At Grade 0 25 18.4 GRAY

FRANCESTOWN Muzzey Rd Piscataquog RB_SBPR_08 Culvert 42.97791 -71.84844 New 1.5 4 At Grade 0 16 37.3 GRAY

FRANCESTOWN no name Dinsmore Brook RB_DIBK_01 Culvert 43.0034 -71.86424 New 2 6 Free Fall 0.3 200 RED

FRANCESTOWN no name Dinsmore Brook RB_DIBK_09 Culvert 43.01932 -71.86644 Old 3.5 2.5 Free Fall 0.6 41 27.3 RED

FRANCESTOWN Old County collins Brook RB_COBK_05 Culvert 43.01222 -71.02998 Old 12.5 Cascade 0.2 111.6 GRAY

FRANCESTOWN Old County Piscataquog RB_SBPR_19 Bridge 42.96931 -71.79913 New 23 7.5 At Grade 0 21 GRAY

FRANCESTOWN Old County Collins Brook RB_COBK_01 Culvert 43.02618 -71.84238 New 3.5 0.1 At Grade 0 32 24.9 GRAY

FRANCESTOWN Old Turnpike Rd collins Brook RB_COBK_02 Culvert 43.00921 -71.84273 New 2 3 Free Fall 1 20 33.6 RED

FRANCESTOWN Pleasant Pond Rd Collins Brook RB_COBK_06 Bridge 43.01689 -71.82214 New 22 0.1 At Grade 0 30 68.4 GRAY

FRANCESTOWN Poor Farm Piscataquog RB_SBPR_04 Culvert 42.98944 -71.81088 New 3 3 Free Fall 0.3 39 12.0 RED

FRANCESTOWN red house rd Whiting Brook MB_WTBK_05 Culvert 42.98101 -71.78222 New 4 0.5 At Grade 0 40 GRAY

FRANCESTOWN Reid RD Piscataquog RB_SBPR_11 Culvert 42.9756 -71.83067 New 5.8 0.5 Free Fall 0.8 48 26.5 RED

FRANCESTOWN Rte 136 Whiting Brook MB_WTBK_06 Arch 42.98813 -71.77956 Old 4 2 At Grade 0 39 22.7 GRAY

FRANCESTOWN Rte 136 Whiting Brook MB_WTBK_07 Bridge 42.98947 -71.77778 Old 11 2 At Grade 0 32.5 57.1 GRAY

FRANCESTOWN Rte 136 Whiting Brook MB_WTBK_04 Culvert 42.98493 -71.79176 Old 4 2 At Grade 0 33 30.8 GRAY

FRANCESTOWN Rte 136 Whiting Brook MB_WTBK_09 Culvert 42.99869 -71.76316 Old 1.5 2 Free Fall 0.3 48 ORANGE

FRANCESTOWN Russell Station Rand Brook RB_RBBK_12 Bridge 42.95916 -71.79565 New 28 7.1 At Grade 0 19 83.2 GRAY

FRANCESTOWN Russell Station Rand Brook RB_RBBK_15 Bridge 42.95665 -71.78388 New 44.8 5.5 At Grade 0 29 111.1 GRAY

FRANCESTOWN Russell Station Rand Brook RB_RBBK_16 Culvert 42.95677 -71.7821 Old 1.6 1.5#1 at grade #2Free Fall 0.4 40 21.1 GRAY

FRANCESTOWN S New boston Rd Piscataquog SB_PSCR_06 Culvert 42.96164 -71.75154 Old 2.5 0.9 At Grade 0 40.8 8.9 GRAY

FRANCESTOWN School House Rd Dinsmore Brook RB_DIBK_07 Culvert 43.01364 -71.86279 New 5 3.5 At Grade 0 51 52.4 GRAY

FRANCESTOWN scobie rd Whiting Brook MB_WTBK_11 Culvert 42.98883 -71.75933 Rusted 7.5 3 Free Fall 0.5 29.5 58.0 ORANGE

FRANCESTOWN scobie rd Whiting Brook MB_WTBK_10 Culvert 42.98905 -71.76131 Old 1.3 0.4 At Grade 0 30 GREEN

FRANCESTOWN Spencer Piscataquog RB_SBPR_14 Arch 42.9804 -71.82675 Old 2.8 4.5 At Grade 0 16 19.1 GRAY

FRANCESTOWN town line rand brook RB_RBBK_02 Bridge 42.96941 -71.85485 Old 3 4 At Grade 0 14 GRAY

FRANCESTOWN Udall Rd Piscataquog RB_SBPR_09 Culvert 42.97305 -71.84357 Rusted 2 1.2 Free Fall 0.3 30 ORANGE

FRANCESTOWN Woodward Hill Piscataquog RB_SBPR_20 Culvert 42.96936 -71.78903 Rusted 12.5 2 At Grade 0 32 46.7 GRAY
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We need to focus on keeping the “Ecosystem” in 
balance to reduce its vulnerability! 

•  Improve habitat connectivity 

•  Allow access to  large number of stream miles 

•  Focus on species diversity & productivity 
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Hydrology 
Ø  SCS Method 

l  Components 

l  Applicable Range 

Ø  Regional Regression  

Ø  Equations 
l  Components 

l  Applicable Range 

Ø  Limitations 

Ø  USDOT’s FHWA’s 
HDS-5 Method 
l  Headwater Control 

•  Inlet 

•  Outlet 

l  Applicable Equations 

•  Unsubmerged 

•  Submerged 

•  Regression Equations 

Ø  Limitations 

Hydraulics 
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Community Based Assessment Tool 

Ø  Requirements to run model 

l  GIS and MS Excel capabilities 

l  Field staff to collect culvert assessment field data 

Ø  Options communities have to run model 

l  Town has GIS  and field staff, can do everything in-house 

l  Town doesn’t have GIS/field staff, contract through RPC or 
consultant 

Ø  Materials/documents from this study are available free 

Ø  Can contract with TU, RPC or consultant 
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Developing Restoration Strategies 

Ø  Once a community sets a replacement prioritization, set 
strategies for: 

l  Funding 

l  Higher level assessment and design (town engineer, road agent, 
consulting engineer) 

l  Permitting 

l  Construction mechanism (contractor, public works 
department, etc.) 

l  Volunteers/PW involvement/community and watershed 
organization 
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A B

Model Graphical Ouput 


