All monitors are trained by the DEC and the monitor's techniques are observed bi-annually. There
has been a low turnover of monitors, which has contributed to consistency in the data collection.
The pH meters are calibrated with buffers 4.00 and 7.00 prior to each use. To ensure that the
electrodes are working properly, the monitors are supplied with a check sample ofpH 4.70+/-0.10 at
25°C. The pH meters are professionally calibrated every year and the electrodes are replaced when
they show signs of slow response or failure. The pH and the amount of precipitation is recorded on a
monthly report sheets along with comments about duration of event, type of precipitation, time and
date of analysis, use of pH check sample and presence of visible contaminants in the sample. The
bulk collector jugs and snow buckets are rinsed with distilled water three times after each
precipitation event.

Results:
Freauency of Distribution
The highest frequency of precipitation pH occurrence falls between 4.1 -4.6. Ninety-four percent of
all precipitation events from July 1980 to December 1994 are less than pH 5.60, the theoretical pH
for unpolluted precipitation. Eighty-five percent of all precipitation events are between 3.00 -5.00 .
The most extreme pH observations, both high and low, appear to be associated with low-volume
precipitation events while high-volume events tend to have pH's toward the median of the
distribution. (Graph 1.)
Graph

VAPMP Frequency
Distribution
for
9354 Observations

all stations

980-1994

900
U)
c
O
-+-'
0
>
1a.J
U)
-0
O
"-

800

~

700

600
500
I
4001

0

1a.J
-0

E
::J
z

300
200
100
0

2.5
Volume

Weighted

p~

Mt. Mansfield recorded substantially lower annual volume-weighted pH in 1980, 1981, 1991, 1992
and 1994 (fable 1). In comparison to other V APMP sites, Underhill and Mt. Mansfield usually have
the lowest annual volume weighted pH.
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Discussion:
The majority of bulk precipitation in Vermont is unquestionably acidic. However, based on this
network there has been no clear trend indicating a statistical change in pH since 1980 in Vermont. It
has been suggested that if sulfur emissions decreased, then pH would increase. The V APMP data
does not support this hypothesis. This may be due to the importance of nitrate in atmospheric
chemistry, which has not been regulated as strictly as sulfur emissions. In addition, there has been a
reduction of base cations in the atmosphere, which provides an atmospherically deposited buffer .
This is due in part to the removal of dust particulates from emissions.
Although the summer volume weighted means tend to be slightly lower than the winter volume
weighted means, there is no significant trend. In addition, from 1989-1994, summer means appear to
be higher than the winter means. In general, a lower pH is expected in the summertime due to
increases in sunlight, temperature, humidity and photochemical oxidants which enhance the chemical
transformation of sulfur dioxide (SOJ into sulfuric acid (H2S0J (Allan and Mueller, 1985; Bowersox
and Stensland, 1985).
Several spatial relationships have been suggested in reference to precipitation and pH in Vermont.
1) There is a decrease in pH with increasing elevation, mainly due to acidic fog; 2) a lower pH is
expected to occur west of the Green Mountains as a result of storm fronts moving west to east,
depositing more acidic and concentrated pollutants as they rise over the mountains (Scott, 1987).
The V APMP data support these suggested relationships.

Future plans:
The v APMP will continue to monitor sites around Vermont with new site(s) being brought into the
program. In addition, the Department of Environmental Conservation plans on rigorously testing the
data to determine any significant trends.
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