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6.0 FUTURE MONITORING RECOMMENDATIONS

Our research as part of this project concludes that water quality and current monitoring appears never to
have been undertaken in a systematic way at the mouth of the Nottawasaga River or in the near-shore
regions of Nottawasaga Bay. Monitoring is certainly taking place at drinking water supply intakes (such
as at Collingwood), but these data provide only limited information or near-shore water quality at one
specific point. In addition, the drinking water quality analyses at intake points have detection limits
which are often too high to confirm or verify that PWQO’s are met for the protection of aquatic species.

A comprehensive long-term water quality monitoring program would be desirable. However, to design
and establish such a program will take time and resources which may not be currently available.
Nevertheless, it is important to initiate some data collection and it would be desirable to begin in the
spring of 2006 with a modest program involving:

three water quality monitoring stations in Nottawasaga Bay near the mouth

— one within the plume region at the mouth
— one near-shore to the northeast
— one near-shore to the southwest

periodic water quality monitoring at an offshore location in Nottawasaga Bay to enable
characterization of the ambient waters (in the far-field, unaffected by measurable shoreline
discharges)

monitoring on a monthly basis at these stations and, when possible, to coincide with PWQO
sampling the Klondike Park Road station in the river near the mouth

water quality analyses to cover (as an absolute minimum) the parameters noted in Table 3-3. It
would be most desirable to have more detailed water quality analyses to include the particulate /
dissolved and organic / inorganic forms of phosphorus, as well as the forms of nitrogen. The
same should be obtained at the Klondike Park Road Station in the river where there should also
be periodic sampling for TSS particle size distribution. These data are commonly used in today’s
water quality models and add considerably to the strength of the modelled results.

similar, periodic water quality analyses at the Collingwood intake. The advantage to that
location is that no offshore work is required to obtain the samples, and they can be collected
through all weather conditions and in all seasons,

water temperature is a prime factor in determining mixing processes at a river mouth. River
temperatures are measured monthly (during water quality monitoring) and lake temperatures are
taken daily at the Collingwood intake. It is now possible to obtain inexpensive, reliable sensors
for measuring water temperature and, to enhance future modelling, it is recommended that
several be deployed in the river and in the lake at the locations outlined in the first bullet point
above.
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While it may be beyond the scope of recommendations which can be acted upon from this report, it
would also be appropriate to make recommendations to Environment Canada to include additional
meterological data collection (i.e., global solar radiation or bright sunshine data) at least one location
representative of mean conditions for Georgian Bay. Tobermory and/or Parry Sound would be
possibilities for consideration. What can be acted upon this year, however, is:

e collection of local radiation data using an “off-the-shelf” and relatively inexpensive pyrometer.
[t will provide local radiation data to eventually complement that collected at more distant
stations for improving water temperature compilations.

The hydrodynamics of Nottawasaga Bay have only been monitored using drogues, and the model
prepared for this study calibrates well to that data. The data are limited to eight brief surveys in
relatively shallow water near the shore at the river mouth and, as a result, it is recommended that:

e continuous current monitoring be conducted for at least a month to provide a vertical profile of
speed and direction at a 50 m depth (5 km — 10 km offshore) would provide opportunity to
monitor currents at multiple depths and, for security, a bottom-mounted acoustic doppler current
profiler is recommended for this work.
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7.0

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Our principal objectives were to undertake hydrodynamic, water quality modelling of the mixing zone
of the Nottawasaga River at its mouth, and to provide recommendations for future monitoring. These
objectives were completed. In summary:

the modelling system employed in this study is called GEMSS, which is an integrated system of
hydrodynamic, transport and water quality models. The water quality component is based on the
US EPA’s EUTROS model, and the hydrodynamic module, called GLLVHT, was developed
under the auspices of the US Army Corps of Engincers Waterways Experiment Station.

the model computations are done on a three-dimensional horizontal and vertical grid. Although
the focus of the modelling is at the southern tip of Georgian Bay, the model domain was
extended to include the entire body of Georgian Bay. This ensured proper model set-up for
detailed study at the mouth of the Nottawasaga River.

the model was calibrated and verified using data from 2004 and 2005. The latter year included
water quality and current measurements which were taken during a monitoring program put in
place for this study.

final modelling of the mixing zone was conducted using the CANWET STREAMPLAN results
for existing land use and for future land use. Data for the years from 1995 to 2004 were scanned
and, in both cases, the month of March 2003 proved to be the time when river discharge and
loadings would combine to present a maximum loading / maximum plume condition,

results of the mixing zone modelling show both the near-field and far-field concentrations for
TP. The near-field, hydraulic mixing zone extends approximately 1200 m offshore and covers
an area of about 2 km” at the river mouth. The far-field passive plume covers a larger area as the
river waters are moved offshore and along the shore by currents in the bay. Modelling results
indicate that there is a 10% probability that the 0.01 mg/L interim PWQO concentration for TP
(in the worst case of maximum loading) would be found in an area extending from Georgian
Sands Beach — roughly 23 km to the north-northwest of the river mouth to about 3 km cast of
Collingwood Harbour, Beyond that, there is little likelihood that the interim PWQO would be
exceeded.

modelling of the TN mixing zone was prepared for values exceeding 0.50 mg/L.. This showed
rapid mixing near the river mouth and that the full extent of the 10% probability plume reaches
from Brocks Beach (10 km southwest of the river mouth) to Spratt Point and beyond (about 15
km along the near-shore to the north).

results of the mixing zone modelling for the maximum loading case indicate that there is little
difference in plume size between existing land use conditions and the future land use conditions.

as mentioned above, field measurements were taken in 2005 to calibrate the model. These
measurements are believed to be the first to have been taken to characterize the dynamics and
water quality at the confluence of the Nottawasaga River in Nottawasaga Bay, It is most
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e desirable to enhance this data set and Section 6.0 provides a number of additional monitoring

recommendations.

additional data from field monitoring or other sources should be used to progressively update and
refine the GEMSS model. This information will simply enhance the model and, if the updating
includes regular, daily meteorological inputs, the model could be employed as a tool for
evaluating “real time” conditions. These might include spill or other emergency response, or
storm runoff effects along the beach.

a brief period of training with the existing model was a component of this project. We strongly
recommend that one individual from those who were trained from the Conservation Authority be
charged with becoming the local expert in its use. This would require frequent use of the model,
development of new input data, and completion of a variety of regular simulations to maintain
familiarity with the model. One set of simulations which would serve this purpose, as well as
providing an abundance of useful information, would be a series of runs which would enable
characterization of long-term general conditions and the pattern of temporal flow in the bay.
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NOTICE TO READER

This document contains the expression of the professional opinion of SNC-Lavalin Engineers &
Constructors Inc. (“SLEC”) as to the matters set out herein, using its professional judgment and
reasonable care. It is to be read in the context of the agreement dated May 24, 2005 (the “Agreement”)
between SLEC and the Lake Simcoe Region Conservation Authority (the “Authority™), and the
methodology, procedures and techniques used, SLEC’s assumptions, and the circumstances and
constrains under which its mandate was performed. This document is written solely for the purpose
stated in the Agreement, and for the sole and exclusive benefit of the Authority, whose remedies are
limited to those set out in the Agreement. This document is meant to be read as a whole, and sections or
parts thereof should thus not be read or relied upon out of context.

SLEC has followed methodology and procedures, and exercised due care consistent with the intended
level of accuracy, using its professional judgment and reasonable care. Unless expressly stated
otherwise, assumptions, data and information supplied by, or gathered from other sources (including the
Authority, other consultants, government entities or agencies, testing laboratories and equipment
suppliers, etc.) upon which SLEC’s opinion as set out herein is based has not been verified by SLEC;
SLEC makes no representation as to its accuracy and disclaims all liability with respect thereto.

To the extent permitted by law, SLEC disclaims any liability to the Authority and to third parties in
respect of the publication, reference, quoting, or distribution of this report or any of its contents to and
reliance thereon by any third party.
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