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the storm event did not indicate any pattern in Fenton, Mount
Hope or Natchaug rivers.

Note that mean concentrations for total P, total N, and
chlorophyll a were used in the data analysis and as input to
the Bathtub model. This averaging may have obscured any
increasing concentration trends occurred in the three streams
during the early hours of the storm (Fig. 13, 14 and 15).

Limiting nutrient index

The overall value for the Bathtub nutrient-limitation index
for all sampling locations was about 10, which suggests that
either nitrogen or phosphorus might limit eutrophication of
the MHL-WR system, with the system (or parts of it) exist-
ing in a fragile threshold equilibrium. This also suggests that
more detailed study into nutrient limitation may be warranted.
A plot for this index was generated with the Bathtub model
(Fig. 12), and the measured ratios showed that in two sam-
pling locations (MHL-UpperLake and MHL-MiddleLake1)
the index was about 15 (potential P limitation). In the other
four sampling locations the ratio ranged between 4 and 12
(potential N limitation).

Summary and conclusions

This study showed that the Bathtub model is capable of es-
timating total nitrogen, total phosphorus and chlorophyll a
concentrations of water impoundments with short hydraulic
residence times with levels of accuracy that could be mean-
ingful for management evaluations. Results indicated average
prediction errors of 2% and 9% for total nitrogen and total
phosphorus concentrations, respectively (Fig. 7 and 9). The
predictions of total nitrogen results were more accurate in
MHL than in WR. The predictions of total phosphorus were
equally accurate at all sampling locations, while the predic-
tions of chlorophyll a concentration were more accurate
at the first two sampling locations in MHL (Fig. 10). The
average prediction error for chlorophyll a concentration was
54%. The Bathtub model was not suitable for estimation of
organic nitrogen because estimation of organic nitrogen in
this model was not constrained by, or related to, the observed
nitrogen concentration. It is possible to obtain predicted
values of organic nitrogen that are substantially higher than
the measured values.

Lake sediments may act as either source or sink of organic
nitrogen. Therefore, for future studies of the MHL and WR
system, more frequent sampling that includes sediments
is recommended to provide better insight into the organic
nitrogen cycle in the reservoir system. The empirical rela-
tionship in the Bathtub model between organic nitrogen and
chlorophyll a should be investigated further for its suitability
to reservoirs with high flushing rates. Comparison with other
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Figure 13.-Total nitrogen concentration variation during the storm
event. Samples were taken at the discharge area of the streams
to MHL.
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Figure 14.-Total phosphorus concentration variation during the
storm event. Samples were taken at the discharge area of the
streams to MHL.
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Figure 15.-Chlorophyll a concentration variation during the storm
event. Samples were taken at the discharge area of the streams
to MHL.
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Application of a steady-state nutrient model and inferences for load reduction
strategy in two public water supply reservoirs in eastern Connecticut

models, including transient water quality models, to test the
effects of steady state assumptions is suggested.

The sampling campaign conducted during a moderate rain-
storm did not show the typical rise in nitrogen or phosphorus
associated with nonpoint source pollution systems. This
phenomenon may be due to the low intensity of the rainstorm
and the consumption of rain water and nutrients through
evapotranspiration of dense vegetation covering the water-
shed. The Bathtub simulation results indicated that compared
to low flow conditions total phosphorus and chlorophyll a
concentrations at average flow could experience a 47% and
29% concentration increase, respectively (Figs. 9 and 10). To
validate this hypothesis, more frequent sampling (especially
in the three streams discharging into MHL) is needed.

The results of this study indicated that even with limited field
data, the Bathtub model can be calibrated and act as an ef-
fective tool for assessment of most water quality parameters
in the MHL and WR reservoir system.
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