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Executive Summary
In the fall of 2004 The New Meadows River Watershed Project (NMRWP) received a
grant from the Maine State Planning offi

Study Design Details
Water column profile studies conducted by Friends of Casco Bay from 1997 to 2003, and
Bowdoin College research in 2000 and 2001 showed patterns of strong temperature and
salinity stratification in the water column of the deep hole, resulting in a strong
thermocline (temperature stratification) and halocline (salinity stratification). As fall and
winter approach, the denser, colder water, at depth, tends to remix with the rest of the
water throughout the water column. Also, previous studies documented extremely low
levels of dissolved oxygen, high salinity, dissolved inorganic nitrogen, phosphorous, and
ammonium from the thermocline down to the bottom. In addition, elevated levels of
chlorophyll a were observed at various depths. Based upon these results it was assumed
that by mid-September the halocline and thermocline would subside as cooler water from
the surface remixed, creating an upwelling effect. This upwelling would release trapped
nutrients and “flush” them down river, impacting the upper New Meadows estuary as far
south as Kings Point.
The recent sampling plan was to collect synoptic water samples at surface and bottom for
temperature, salinity, and inorganic dissolved nutrients. Locations of sampling sites
began at the deep hole (NMRWP01) and proceeded southward to a site just north of
Kings Point (NMRWP05) (see fig 1.).
Samples were to be collected by volunteers at sites NMRWP04 and NMRWP05.
Volunteers from the community were identified by members of the NMRWP, New
Meadows Lake Assn and by posting fliers (see attachment B) around the Lake. Data
collection protocol was adopted and modified from Friends of Casco Bay’s EPAapproved Quality Assurance Project Plan (QAPP) and dissolved inorganic nutrient
protocol adopted from the University of Maine School of Marine Science. Volunteers
used armored thermometers for measuring temperature, hydrometers for measuring
salinity, 10-micron filters, 60 ml syringes, 30 ml scintillation vials for dissolved inorganic
nutrients and a Niskin water sampler to collect bottom water. Access to sites NMRWP01,
02 and 03 were obtained by boat and therefore were sampled by FOCB staff by means of
a calibrated YSI 6600 datasonde and Niskin water sampler.
One training session for volunteers was scheduled by Citizen Stewards Coordinator, Peter
Milholland from Friends of Casco Bay for 9/16/04 held at the West Bath School in West
Bath Maine. The training was designed not only to recruit and train volunteers; it was
also to inform the community about the health of the New Meadows River, and the
ongoing projects undertaken by the New Meadows River Watershed Project. Despite a
low turn out at the initial training, six volunteers were ultimately trained and did assist
with this project. Each volunteer was assigned a specific site to collect samples. The
schedule for collection (see attachment C) was to be every Saturday during peak ebb
tides, beginning September 18th, 2004 and concluding October 9th, 2004. One alternate
date of Saturday October 16th, 2004 was included in the event that the deep hole didn’t
mix by October 9th. As it turned out, we extended the study to October 23rd due to the late
mixing in the deep hole because of a rather wet and rainy summer.

Preliminary Results
In a typical estuary, the growth of phytoplankton (algae) and macrophytes (large aquatic
plants) are stimulated principally by nutrients such as nitrogen and phosphorus. Nutrient
stimulated primary productivity is often of concern because nitrogen levels control the
rate of primary production. If a nitrogen-limited system is supplied with high levels of
nitrogen, significant increases in phytoplankton and macrophyte production may occur.
During the winter, in coastal waters that are not nutrient enriched, average dissolved
inorganic nitrogen levels are in the 0.18 to 0.24 mg/l range. In the summer, as
phytoplankton use up most of the available nitrogen, this range may decrease to 0.01 to
0.04 mg/l or less. Phosphate concentrations will generally follow a 10-1 ratio with
nitrogen, with a range of 0.01 to 0.03 mg/l in the winter and just leftover trace amounts in
the summer (0-0.01 mg/l). For silicate, a range of 0.14 to 0.28 mg/l may be found in the
winter, and the natural draw down will leave almost nothing in the summer. However, a
large rain event may raise the level to 0.56 to 0.70 mg/l. (Ted Loder, pers. comm.).
While this report was not intended to be an exhaustive analyses of the data, preliminary
observations confirm a few of the concerns previously hypothesized. The following
bullets represent observations of the data in terms of expected dissolved nutrient values
for a typical estuary as stated above. Members of the New Meadows River Watershed
Data Subcommittee may address further analyses of this data in the future.
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In terms of the objective of this study the data does support the theory that
nutrient-rich water trapped in the deep hole does get remixed into the water
column and flow downstream into the upper New Meadows River Estuary. The
best example of this is illustrated by examining phosphorus results for data
collected on 10/23/04.
For each sampling date, phosphorus levels observed at depth in the deep hole
were significantly higher than any site below the causeway, either at surface or
depth.
Total nitrogen levels observed at all sites are at the upper range of “expected
values” for summer conditions.

Sampling Date - 9/18/04
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Phosphorus levels at all sites above the causeway are higher than expected for
summer and winter conditions.
2 Chlorophyll a levels are significantly high just above the thermocline (between
6&7 meters) in the deep hole.
3 Silica and phosphorus values are also above expected values for summer and
winter conditions
4 The range of pH values observed in the deep hole are between 7.7 – 6.9
(difference of 0.8).

Sampling Date -9/25/04
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Chlorophyll a levels just below the thermocline are high and increase with depth
Silica levels are significantly higher at surface and depth at the deep hole.
The highest average silica levels were recorded (0.06 mg/l) on this date.
The majority of total DIN throughout this project looks to be in the form of
ammonium suggesting that there are little biological processes utilizing DIN
through this study.
Expected break up of the thermocline in the deep hole has not been observed.

Sampling Date -10/2/04
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Chlorophyll a levels continue to climb below the thermocline at the deep hole.
Total nitrogen levels continue to be dominated by available ammonium
throughout all sites.

Sampling Date -10/9/04
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Temperature in the deep hole begins to look homogenous with the thermocline
setting up between 6 & 7 meters from between 5 & 6 meters, as in the previous
week.
2 Phosphorus levels at surface at site NMRWP02 are significantly high.
3 Nitrate + Nitrite (NO3+NO2) levels have dropped off and Ammonium continues
to dominate.
Sampling Date -10/16/04
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Chlorophyll a levels have skyrocketed at depth in the deep hole as phytoplankton
begin to settle out.
Silica levels also increase due to the abundance of phytoplankton at depth.
Temperature in the water column has almost become completely mixed with the
exception of the last meter of water.
The highest average (0.05 mg/l) and lowest standard deviation (0.01 mg/l) for
Ammonium were recorded on this date.

Sampling Date -10/23/04
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Temperature values for the entire profile at the deep hole increased from surface
to bottom, similar to when a freshwater lake “turns over."
A temperature spike was observed at 7 meters, where the temperature increased
by 1.6 degrees and then dropped by 3.0 degrees.
Chlorophyll a levels continued to be extreme at depth in the deep hole.
Phosphorous levels above the causeway have dropped off (except at the bottom of
the deep hole), while they have significantly increased at the two sites below the
causeway.
Nitrate + Nitrite and Ammonium have also increased at both sites below the
causeway.

