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Assessing Flood Risk in the Lamprey River Watershed, NH
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5 Decades of Population Growth and Development



4 Inch Precipitation Events by Decade  1963 – 2012
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TP-40 Rainfall Frequency 
Atlas used for effective 
conditions = 6.3” 
(1938-1957)

Northeast Regional 
Climate Center Atlas for 
Extreme Precipitation for 
current conditions = 8.5” 

24 hour 100-year Rainfall – Design Storm

http://precip.eas.cornell.edu/



Daily Discharge, Lamprey River  1934 - 2012



Federal Expenditures on Presidentially Declared Disasters
And Emergency Declarations in NH
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1998: Ice Storm
2005: Alstead/Keene Floods (Oct)
2006: Mother’s Day Flood (May)
2007: Patriots Day Flood (April)
2008: Tornado; Floods; Ice Storm
2010: Windstorm; Floods
2011: Irene
2012: Flooding; Sandy



Stream 
Channel

Changing Floodplains with Changing Climate & Land Use

FEMA 100 yr floodplain

FEMA 100 yr floodplain(‘05 conditions)
Revised 100 yr floodplain with climate change

Revised 100 yr floodplain with buildout
Revised 100 yr floodplain with climate change and buildout



Land Use & Climate Scenarios



Lamprey River Watershed - Build Out Rates



Starting with total watershed acreage, eliminate:
Developed land 
Hydric soils/wetlands/surface water
Steep slopes (> 15%, based on soils)
Conservation lands; public water supply protection areas

Mapping Buildout

Build out flat terrains 
first, moving 
incrementally to 
steeper slopes

Within a slope 
category, build out 
areas closest to 
roads first



• FIS:  Annual peak flow frequency analysis
• peak annual stream flow
• standard deviation
• weighted coefficient of skewness 

• Lamprey River Project:
Rainfall-Runoff Model

• Watershed area
• Time of concentration
• Runoff curve number (CN)

Hydrologic Modeling: HEC-HMS
Hydraulic Modeling:  HEC-RAS

Hydrologic  Methodology
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Rainfall – Runoff Relationship based on Curve Number (CN)



Rainfall – Runoff Relationship based on Curve Number (CN)

Hydrologic Modeling: HEC-HMS
Hydraulic Modeling:  HEC-RAS



Curve Number based on 2005  Land Use and Soil Type
Subbasin CN
W6510 62.5
W8600 63.0
W11900 64.2
W10910 61.2
W8380 63.5
W11020 62.5
W6730 65.4
W7060 63.9
W7920 67.7
W10250 66.0
W8590 71.0

W7060

W6730

W8590

W10910

W8380

W11900

W6510

W7920

W10250

W8600

W11020



Hydraulic Calibration – Results for RT108

Durham Boat House



Rte 108
100 yr Flood 
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FIS 100 yr flood:  32.3’

Current 100 yr flood 35.2’

Projected (2100) 100 yr flood 38.9’







Reducing Risks and Legal Challenges within 
Projected Floodplains

John Echeverria, Kate Garvey, Peg Elmer & students
Vermont Law School

1. Is a municipality liable for acting OR not acting?

2. Does it have the authority to act on projected flood maps?

3. Can the projected flood maps be challenged?

4. Would a municipality be accused of a “taking” if it acted?

5. What options do communities have to protect health and 
property within projected flood plains?
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New Floodplain Maps for a Coastal New 

Hampshire Watershed and Questions of Legal 

Authority, Measures and Consequences 

 National Sea Grant Law Center Grants Program 

University of Mississippi 

 
Produced by the Vermont Law School Land Use Clinic  

 
June 2012  

 

http://100yearfloods.org



The Bottom Line

If a municipality seeks to influence development or redevelopment 
within the newly mapped floodplain:

• Use sound planning principles and practices
- state desired conditions in appropriate plans

• Identify authorizing statutes
- those related to land use and governance

• Be clear about the purpose of development restrictions
- protect health and safety

• Preserve some economic viability of affected land
• Use your municipal tools – planning, non-regulatory and 

regulatory
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New Floodplain Maps for a Coastal New 
Hampshire Watershed and Questions of Legal 
Authority, Measures and Consequences 
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NOTE:  CHANGE IN STANDARD OF PRACTICE



A. Three sets of 100-Year Floodplain maps

1. Lamprey River Watershed (one map)
2. Three floodplains on each map

FIRM (blue cross hatching) 
Updated (2005) conditions (pink) 
2100 Conventional Buildout (orange)

Three maps: Durham, Newmarket, Raymond
3. Three floodplains on each map

FIRM (blue cross hatching) 
2100 Conventional Buildout (orange)
2100 LID Buildout (green)

Three maps: Durham, Newmarket, Raymond

B. WSE & Discharge at all FIS Cross Sections
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