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Executive summary
This report examines data obtained through sampling of Maine coastal estuaries and embayments
during August and September 1996. Sixteen ecosystems were sampled through water column
profiling at a set of stations generally running along the axis of the embayment from mouth to
head. The focus was on dissolved oxygen (DO), although a number of ancillary measurements of
the water colummn were obtained. Additionally, other morphometric and hydrologic characteristics
of each sampled system were used in efforts to examine factors that may influence DO and,
ultimately, to determine the need to manage nutrient runoff from terrestrial sources into Maine’s
coastal waters. Systems were chosen for sampling in 1996 based on resuits of sampling the
previous year (1995), when analyses suggested that lower measured DO concentrations were, in
part, related to a higher relative freshwater runoff. The sampling strategy thus attempted to
include a range of different volumes of freshwater input, especially as compared to tidal volume
inputs and tidally-mediated flushing times. Sampling included a suite of ten ecosystems not
previously sampled in 1995; six of the 19 ecosystems that were sampled in 1995 were resampled
in 1996. Moreover, 1996 sampling included measurements of nutrient and chlorophyli
concentrations to add indicators of nutrient enrichment, an enhancement over 1995 studies,

Graphical and statistical analyses were conducted for many water quality parameters. Trends
were examined in terms of geography, time, and space. From the data, DO metrics were
developed to compare systems following precedents established for 1995 analyses. Analyses
tested for differences in these DO metrics among systems, over depth, and through time. Results
in 1996 were compared to results and models developed from 1995 data. DO metrics were |
examined in terms of their relationship to other measured environmental properties, system
hydrology (like freshwater inputs, tidal range and volume, estimated tidal flushing time) and
morphometrics (like watershed area, embayment area, mean depth, width, and perimeter).

Several major findings confirmed results from 1995:

1) DO levels across the sampling of Maine coastal waters were generally quite high, and
relatively few values (<1.5 %) were detected <5.5 mg/L.

2) There was a low degree of dispersion among systems in terms of their DO
concentrations. In general, only the extremes ( a few high and a few Jow) of the
systems were different for a given DO metric.

3) DO concentrations were generally lowest in September, rather than August, and also
tended to be lowest in near-bottom water.

4) DO concentrations in the six systems sampled in both 1996 and 1995 were relatively
similar and the general ranking of DO levels among this group was consistent
between years. However, one system, Quahog Bay had generally lower DO in 1996
and had minima in August, not September, contrary to the overall trends.

Findings of regression analysis for 1996 data often emphasized relationships bewteen DO and
putrients. _
1) For example, using all data a significant regression was:
DO (mg/L) = 9.02 - 0.28 (NH,) -0.07 (DON) -0.06 (Depth) , R?=0.52, N=151,



