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Lamprey River Hydrologic
Observatory

« Watershed is a platform to study the hydrology
and biogeochemistry of a suburban basin

e Focal point for research, teaching and outreach

« Participating UNH departments to date:
— Natural Resources & the Environment
— Earth Sciences
— Civil Engineering
— Climate Change Research Center



LRHO Research Questions

Bill McDowell’s group / NH Water
Resources Research Center

1. Can spatial variablility in surface water and
groundwater chemistry be predicted by
watershed attributes?

2. |Is suburbanization driving long-term trends
In stream chemistry?

3. What controls long-term watershed N
balance?
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Variation in Surface Water Nitrogen Flux (and
concentration) Driven by Population Density

Sub-basins of the Lamprey River Hydrologic Observatory
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Presenter
Presentation Notes
Issue for RI as well
Population density was the best single predictor of nitrate export in the Lamprey sub-basins.  
Has strong implications for Great bay
These watersheds are dominated by private wells and private septic yet we still see a striking influence of pop density on nitrate export

Great bay is listed under the 303d listed as “threatened” by some narrative properties relating to Eelgrass loss and nutrients (N)
It is likely that EPA will approve this list in the next 4-6 weeks and tribs to Great Bay will be considered “impaired” for N
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Monthly Nitrate from 1999 to 2008
In the Lamprey River
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Controls on Watershed Nitrogen
Balance?

Lamprey River Watershed Inputs and Outputs (2005)

Total N Retention
84% (or 13.0 kg N ha't yr?)
Total Output

Stored or lost to
J 2.4 kg N hat yr

atmosphere?
(34% DIN; 51% DON; 15% PN)

DIN varies with people
DON varies with wetlands


Presenter
Presentation Notes
Food based on 5 kg N/person/yr, population estimated based on projected population increase from Sundquist and Stevens 1999 and Census 2000 data; fertilizer based on cooperative extension recommended application rates for row, fruit and hay crops and ag land use from NH GRANIT LC2001 data for the Lamprey; Total atm dep. Calculated as 2 x’s sum of NO3, NH4 and DON in wet dep at Thompson farm.  Total N output is sum of DON, NO3, NH4 and paraticulate N export.  DIN export is sum of NO3 and NH4.  Data shown here is for 2005.  Have 2006 data, but 2006 was year of mothers day flood.  2007 was April flood.


Other LRHO Research Questions

 \What Is the hydrologic residence time of
groundwater and surface water at different
spatial scales?

e In what ways and at what spatial scales
does groundwater interact with surface
water?

* \What controls mercury exchange between
forest canopy and atmosphere in the
LRHO?



Long-term Research Needs

What strategies would effectively reduce N
loading to Great Bay?

Is current and future groundwater use
sustainable?

Can ecological integrity of the Lamprey
River be restored?

What Is the best way to reduce salt
loading to groundwater and surface water?



Take Home Messages

Watersheds with higher human population densities have higher
stream water nitrate concentrations.

We are already seeing long-term increases in nitrate in the Lamprey
River and with future population growth we expect this to continue

Even though nitrate is increasing and varies with population density,
the Lamprey watershed is still highly effective at preventing N
applied to the landscape from getting into the river (84% of N
entering the watershed in rain, dry deposition, food, feed and
fertilizers never makes its way to the stream). The problem is that
we don’t know where in the watershed this N is stored or removed.
This lack of understanding of the ways in which the watershed
process N will make it difficult to effectively manage for reduced N
loading.
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