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Presentation Notes
Photograph by Susan Spierre, Newmarket NH, April 2007, Patriots Day Storm



Lamprey River Watershed, New Hampshire

Presenter
Presentation Notes
Orientation of the watershed
Study begins at the northern corporate limit of Raymond and ends at the Macallen Dam in Newmarket passing through five communities
Length: 33 miles (check)
Area: 211 sq. mi.
Note the RT108 corridor
The Lamprey River watershed is almost 215 square miles and consists of 15 whole or partial communities.  The river is about 30 miles long with its headwaters in Northwood  and releases into the Great Bay at Newmarket.  73% of the land cover within the watershed is forested, agricultural or other open space use.  13% is residential, 3% industrial/commercial and the remaining 11% is water/wetlands.




20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

1960 1970 1980 1990 2000

A
cres of U

rban &
 D

eveloped Land

Urban & Developed Land
(Lamprey River Watershed)

Population
(all towns with at least
a portion of their area 

in the watershed)

P
op

ul
at

io
n

5 Decades of Population Growth and Development

Presenter
Presentation Notes
211 sq miles * 640 acres/ sq mile = 135,040 acres;  18,000 acres developed = 13.3% of watershed developed



Durham, NH Lawrence, MA

4 Inch Precipitation Events by Decade  1948 - 2007



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



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”

100-year Rainfall Estimates

http://precip.eas.cornell.edu/
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Presentation Notes
TP-40 (Rainfall Frequency Atlas for the US) published in 1961 used precip data from 1938-1957 (20 year time period)



Hydraulics Model – Calibration & Results  – RT108

FIS 100 yr flood:  32.3’ 
(NAVD88)

April  2007:  modeled=33.5’ observed = 33.4’
Current 100 yr flood (2005 land use; 8.5” ppt): 35.2’

ft

• 45% increase in the 100-year flood flow at USGS gage: 
7,300 cfs (FIS; 6.3”) to 10,649 cfs (NRCC 8.5”)

• An increase in base flood elevations by an average of 1.9 ft 
along the 36 mile study reach (FIS compared to 2005)



FIS Cross Section WSE and Discharge Table



Watershed Scale CN and Runoff



Rainfall – Runoff Relationship based on CN

10

Presenter
Presentation Notes
Type C soils under woods in good condition
S is related to the soil and cover condition of the watershed (1000/CN) – 10
     6.3 in. on Wooded area, type C soil    
     8.5 in. on same area·        	
     8.5 in. on same area but developed conventionally as commercial site   
     8.5 in. on same area but developed LID as commercial site



Urban Scale CN, Runoff, and Discharge 
for 8.5” precip in 24 hrs







New Flood Plain Maps and Questions of Legal 
Authority, Measures and Consequences

In Collaboration with Vermont Law School
1.What is the potential liability of government if they fail to reduce 
vulnerability to flood risk based on UNH’s information?
2.What legal and policy approaches may communities adopt to 

reduce flood risks in the expanded flood hazard area?
3.Do NH communities have the legal authority under state 

legislation to design and implement regulatory controls based 
on current and projected flooding levels?

4.What legal standard of scientific and technical reliability must be 
met to support regulatory measures based on current and 
future environmental conditions?

5.What is the potential regulatory takings exposure of communities 
if they impose regulatory controls that are designed to address 
anticipated future environmental conditions?



Lamprey River Watershed
http://100yearfloods.org

cameron.wake@unh.edu
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