Ambient Groundwater Chemistry in the Catskills Based on Sampling of Trailside Springs
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Background and Study Objectives:

Extensive water quality research and monitoring has been conducted
in the Catskills but the focus has been primarily on surface water.
Review of the literature indicates limited availability of data on
groundwater in the Catskills. Trailside springs used by hikers are
widely distributed and easily accessed, providing an opportunity for
use as sampling points in groundwater chemistry studies. Our
objective was to characterize ambient groundwater chemistry for the
region using samples collected at a representative number of
groundwater springs.

Methods:

From March 2011 to May 2012, the authors collected water samples at
29 trailside springs. Springs were located using hiking maps
published by the NY/NJ Trail Conference as well as NYSDOT
planometric maps. Field parameters included temperature, pH,
dissolved oxygen and conductivity. In the laboratory, samples were
analyzed by ion chromatography for major ions including Ca, Mg, K,
Na, NH, NO; Cl and SO, Alkalinity was measured by Gran titration.
Ten of the 29 samples showed a charge balance error (CBE) greater
than 20% and were excluded from further evaluation. Groundwater
chemistry data from this study was compared with precipitation
chemistry data from National Atmospheric Deposition
Program/National Trends Network collected at Biscuit Brook during
2010. Comparisons were also made with stream chemistry data
collected in the Stony Clove Creek and its tributaries as part of the
Research Experiences for Undergraduates (REU) program carried out
by SUNY-New Paltz and NYCDEP in the summer of 2011 and funded
by the National Science Foundation.
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Notes: 1. Samples with charge balance erors > 20% were excluded from this table and from
the graphs. 2. Non-detects were assigned a values of zero. 3. Spring samples 58 and 520
were collected from the same location but at different seasons (spring and summer,
respectively). 4. Precipitation values are weighted mean concentrations for each season: P1
= winter: P2 = soring: P3 = summer and P4 = fall
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Results & Conclusions:

Based on the results of this study, ambient groundwater in the Catskill region
varies between a calcium-bicarbonate type water and a calcium-bicarbonate-
sulfate type water. Precipitation is a mixed type with the most dominant
cation being either ammonium or sodium and the most dominant anion being
either nitrate or sulfate, depending on the season. Surface water is
consistently a calcium-bicarbonate type water. Total dissolved solids as well as
most individual ions have the lowest concentrations in precipitation and the
highest concentrations in surface water, with intermediate concentrations in
groundwater. The exceptions are nitrate and potassium which have higher
median concentrations in groundwater than in either surface water or
precipitation and ammonium which is highest in precipitation. Relatively high
concentrations of ammonium, nitrate and sulfate in all sample types reflect
continuing impacts of air pollution from sources to the west. Nitrate and
sulfate start out as a high percentage of total anions in precipitation and
decrease in percentage with a concomitant increase in bi-carbonate through
the hydrologic cycle from precipitation to groundwater and from groundwater
to surface water.




