Motivation

Good water quality is important for the
ecosystem and human health. The Lamprey
River was designated as a National Wild
and Scenic River on the basis of its
outstandingly remarkable scenic,
recreational, geologic, fish and wildlife, and
historical resources, which all depend on its
water quality. The Lamprey River flows into
the Great Bay Estuary, which is suffering
from excess suspended solids and nutrient
loading. It is also a major water source for
residents living in the watershed and the

Water Quality Analysis of the Lamprey River Watershed

Xiaohang (Charlie) Xue, B.S. in Environmental Science: Hydrology, xx1005@wildcats.unh.edu
Advisor: Dr. Anne Lightbody, Associate Professor; Department of Earth Sciences

Spatial Analysis

Location |

Y and before and after 2000 of

parameters with the most measurements were imported into QGIS.
Exceedances of phosphorus were found at 7 locations before 2000; the
one close to Epping was very high (0.09 mg/L). After 2000, only 2
locations exceeded the NHDES standard, and the maximum (0.04 mg/L)
was close to the standard (0.035 mg/L).

Prior to 2000, exceedances of aluminum were found at numerous
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locations; after 2000 only 1 exceedance was found.
Before 2000, numerous exceedances of zinc and copper were found
especially in the upper watershed; after 2000, no exceedances were found.

University of New Hampshire. This study
seeks to characterize the phosphorus and
heavy metal levels of the Lamprey River.
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e Only freshwater samples were used In this
study. Outliers of iron and zinc were
excluded,
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comparison with New Hampshire guidelines

« For dissolved heavy metals, chronic Water Quality Criteria for Toxic

Substances (Env-Wq 1703.21) were used.

+ For total phosphorus, were rec

ded by NHDES

(Interpreting VRAP Water Quality Monitoring Parameters, 2011).
® Phosphorus concentrations did not change seasonally, but phosphorus

flux was highest in spring

® Most heavy metal measurements occurred in summer and fall. Very
few dissolved samples of cadmium, chromium, iron, mercury and nickel

have been obtained.
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® Each parameter and
its standard were
plotted over time. JMP
was used 1o test the
significance of the
trend line slope.
In general, the
average annual
concentration of
phaosphorus did not
exceed the New
Hampshire standard,
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Most heavy metals
either decreased over
time, or never
exceeded the New
Hampshire standard.
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Figure 4. Spasial patterns of (A-B) phosphorus, (C-D) sluminum, (E-F) copper and (G-H) Zinc averaged over
al measurements (A, C.E, G) befors 2000 and (8. D, F. H) aftler 2000,

Conclusions

® The Lamprey River occasionally exhibits high phosphorus and heavy metal concentrations, in portions
of the watershed that are more developed. Heavy metal concentrations have decreased over time,
while phosphorus levels may be increasing.

® Overall the surface water quality of the Lamprey River watershed is high, and it is suitable for
recreational purposes.

® Despite the generally high water quality, continued management of the watershed is critical. Possible
actions include industrial permitting; developing TMDL for the portions of the Lamprey River that are
impaired for aluminum, cadmium, copper, lead, mercury and nickel; and reducing storm water runoff,
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