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1 Introduction 
The Township of Tiny is developing a master plan for the Lafontaine Beach Park and this work includes 
consideration of the removal of existing groynes and boulder and cobble from the shore in order to 
improve water quality and swimming conditions.  This report presents an overview of conditions at 
Lafontaine Beach, evaluates the processes affecting water quality in the nearshore and provides an 
assessment of the feasibility and effectiveness of a physical solution to nearshore sediment and water 
quality concerns. Removal of the groyne, or other substantive changes to the nearshore, will require 
close examination of effects on fish habitat, beach stability and water quality – this will necessitate 
consideration of a class EA as discussed below.  Given the scope and nature of these issues, we have 
recommended that this study be undertaken using a 2-phase approach. In this first phase (Phase A), we  
assess general site conditions and the general feasibility of improving nearshore conditions 
(sedimentation and water quality) through changes to the existing groyne(s). This includes exploration 
of the permitting requirements for such works and an assessment of the receptiveness of permitting 
agencies (such as DFO) to the proposed works. 

Assuming that Phase A is successful, Phase B would involve development of design concepts, completion 
of the EA process and final design.   

The present report covers the Phase A coastal engineering analysis. It includes a general analysis of the 
coastal processes occurring along the shoreline based on the available data, reports, site visits, etc. This 
general analysis of coastal processes focusses on examination of existing sediment and water quality 
conditions at the beach and the role of existing groyne structures in influencing these conditions. Phase A 
evaluates the overall feasibility of making physical changes to the beach and adjacent structures in order to 
improve conditions at the beach and identify general approaches (the development of design alternatives is 
a Phase B task). 

Specific tasks undertaken include: 

 Review of available wave data and related meteorological data.  

 Compilation of water level and offshore wave conditions. 

 A site visit, including a nearshore hydrographic survey to establish nearshore bathymetric 
conditions. 

 Computer model of wave transformation. 
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2 Site Assessment 
A site visit was conducted during the week of 23-27 August, 2010. During this time, on on-site meeting 
was held with M. Davies, N. MacDonald and D. Wiebe of Coldwater Consulting Ltd., J. Sullivan of Aqua 
Solutions, H. Blom and D. Lacroix of The Township of Tiny and Brenda Robinson of ONMNR. A 
reconnaissance survey of the park and adjacent shorelines was conducted by the staff of Coldwater 
Consulting. On August 27th, a bathymetric survey of the offshore region was conducted by Coldwater. 

Conditions during the site visit were sunny with daytime highs of 20°C with winds steadily building 
throughout the day from approximately 10km/hr from the northwest in the morning to 25km/hr from 
the west by 6pm.  

The shoreline is located on the eastern shore of Nottwasaga Bay within Georgian Bay as shown in Figure 
2-1. As part of the Penatanguishine peninsula, the uplands of Tiny Township sit perched some 30m 
above the lower plain on which Lafontaine Beach is found. This plain extends from the shore 
approximately 1.3km to the north where it is bounded by a 30m high bluff. 

As can be seen in Figure 2-2, 
Lafontaine Beach is one of a series of 
three log-spiral shaped beaches along 
this shoreline (Cove, Ishpiming, and 
Lafontaine beaches). The alignment 
of these beaches indicates a long-
term net sediment transport to the 
southeast. This is consistent with the 
longest fetch being to the northwest.  

As shown in Figure 2-2, offshore 
contours are roughly parallel and 
aligned at 330° Az. This alignment 
also happens to be the maximum 
fetch line. The largest waves 
approaching the site therefore have 
to turn (refract) approximately 90° 
prior to reaching shore. (In Figure 2-2, 
the minimum contour shown is the 
5m depth.) 

Figure 2-1 Location Map 
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Figure 2-2 Adjacent beaches 

The shoreline at Lafontaine is typical of much of the northwestern shore of Nottawasaga Bay. The 
offshore is composed of a wide range of sands, gravels and boulders with sediments generally becoming 
finer as one moves onshore. The nearshore is mostly composed of cobbles, sands and gravels while the 
shore face is mostly sand.  Finer sediments are found in the very sheltered and shallow waters of the 
nearshore where fine sediments and organic matter have accumulated. Figure 2-3 provides a schematic 
representation of the cross-shore profile. 

  

Figure 2-3 Cross-shore schematic 

2.1 Groynes 
A distinctive feature of the shorelines of Georgian Bay and the Bruce and Penatanguishene peninsulae 
are shore-perpendicular groynes in front of many waterfront residences. It is our understanding that, 
over the past 50 years, the province had issued permits to property owners to dredge in front of their 
properties and to side-cast this material to form groynes. These works were undertaken to improve 
beach access and boat access while also offering some shelter against wave action. The majority of 
these groyne structures are composed of sand and gravel with a high content of cobbles and boulders. 
Figure 2-4 shows the existence of half a dozen well-defined groynes to the west of Lafontaine Beach 
Park. The two groynes closest to the park are 200m long while the other groynes are a shorter (100-
150m). 
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Figure 2-4 Composite air photo of the study side (source: maps.simcoe.ca) 

2.2 Groundwater 
Groundwater seepage was observed about the water line at several points along the shore (Figure 2-5). 
Many of these seeps have small channels (20cm wide) carrying groundwater drainage flow from 
shorefront properties into the lake. A drainage channel can be seen in Figure 2-4 running alongside Rue 
Jules Leger and draining directly into the bay. 

  

Figure 2-5 Groundwater seepage 

2.3 Vegetation 
Generally, the low lake levels experience for the past few years have permitted the growth of persistent 
vegetation along the low-lying foreshore (Figure 2-6). This consists mostly of grasses and herbaceous 
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plants although there is some evidence of tree growth in some of the higher areas (much of this tree 
growth appears to be being actively curtailed by cutting operations). Some residents are mowing these 
areas to control vegetation. 

 

Figure 2-6 Nearshore vegetation 

At Lafontaine Beach Park, the upper shoreface sands are clean with minimal vegetative growth  this is 
likely mostly attributable to foot traffic and wind action (Figure 2-7).  

 

Figure 2-7 Upper shoreface - Lafontaine Beach Park 

2.4 Nearshore Conditions 
As can be seen in Figure 2-8, at the water’s edge sediments are notably finer in texture with 
considerable evidence of the growth (and decay) of organic matter. The presence of nearshore algae, 
eutrophication and fine sediments is directly related to the sheltering effect that the groynes provide- 
significantly reducing wave action and circulation near the shore. Figure 2-9 is an annotated view of the 
shoreline at Lafontaine Beach Park indicating the sheltering provided by an offshore bar and a large 
groyne to the west of the site.  

 

Figure 2-8 Water's edge - Lafontaine Beach Park 
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Figure 2-9 Sheltering of inner bay 

The composite view of the area is presented in Figure 2-10  which shows the variation in nearshore 
conditions around Lafontaine Bay. Near the western point, waves break directly on the shore, water 
quality is good and the beach is composed of clean, hard sands and gravels. Within the bay, the 
sheltering effect of the offshore bar, coupled with the further sheltering provided by the extensive 
network of groynes creates a very low energy environment. As shown in the top-centre photo, 
groundwater seepage into the bay occurs along the beach face carrying nutrient-rich waters. At 
Lafontaine Park, the beach is sheltered by both a groyne to the west and a continuous offshore bar. To 
the east of Lafontaine Park, the offshore bar comes ashore forming a sandy spit. From the outer tip of 
the spit eastward, the shore is exposed to increased wave action and both beach quality and water 
quality improve. 

 

Figure 2-10 Composite showing views of Lafontaine Beach 
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Temperature and dissolved oxygen readings were taken in the nearhore beach area (see Figure 2-11). 
These measurements were conducted using a YSS direct-reading dissolved oxygen/temperature probe.  

Minimal temperature variation was observed, however dissolved oxygen readings showed high readings 
in the most sheltered, nearshore areas – consistent with high levels of oxygen production by algal 
growth. Within the soft sediments, anoxic conditions were observed with DO levels of 5% saturation. In 
the outer half of the groyned embayment at Lafontaine Beach DO levels ranged from 102 to 105% 
saturation. One would expect that these hypoxic (super-saturated) oxygen levels would drop 
significantly overnight at photosynthesis  stops while respiration continues. It is expected that the inner 
bay region becomes anoxic overnight – although no measurements were taken to confirm this. Anoxic 
conditions observed within the soft inner bay sediments are consistent with the decomposition of 
organic detritus and are a source of odour. 

 

Figure 2-11 Temperatureand dissolved oxygen measurements 
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2.5 Development 
Figure 2-12 shows lots along the Lafontaine Beach shoreline (source: maps.simcoe.ca). 

From this figure it can be seen that there are  29 lots along the shore to the west of Lafontaine Beach 
Park and a further 61 along the eastern shore with lot size (and resulting development density) reducing 
as one heads eastward.  

Restricting our study area to the inner portion of the bay that is bounded by the Rue De Lac cul de sac to 
the east and the terminus of Shelly Lane to the west, there are a total of 28 waterfront residential lots to 
the east and 7 to the west. 

 

  

Figure 2-12 Simoce county GIS showing 261 parcels in 
drainage basin for inner Lafontaine Bay 

 

Drainage area                              # Residences 

Inner bay (top left image)               261 

Lafontaine Beach Park                    145  

Eastern Lafontaine Beach              480 

Total                                                   896 

(Source: maps.simcoe.ca.) 
 

 

A further 145 parcels drain toward the western part of our study area, making the total number of 
residences draining into the study area 406 (261-bay+145-park).  It is our understanding that all of these 
homes are serviced by septic beds. Typically for water quality analysis, the total phosphorus loading rate 
is used as an indicator of contaminant loading. Assuming that each residence results in a net total 
phosphorus loading of 1.6kg, this results in an annual loading rate to the bay of 650kg/yr.  
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2.6 Water levels 
Water levels at the site are controlled by seasonal and decadal variations in the level of Lake Huron. 
These levels are largely controlled by the net supply of water to the drainage basin as well as by control 
of the compensating gates on the St. Marys River at Sault Ste. Marie.  

Figure 2-13 shows a plot from Environment Canada’s monthly water level bulletins for the Great Lakes, 
showing water levels in Lake Huron for the past three years including historical data and a forecast of 
levels until March 2011. The grey dashes shows the maximum and minimum observed monthly mean 
water levels, the solid blue line shows the long term monthly mean which shows a distint cyclical 
pattern of the lowest water level of the year occurring in February and the highest occurring in August.  

 

Figure 2-13 Environment Canada lake level bulletin for October 2010 

 

For the present analysis, a water level of 176.0 has been taken to be representative of low water level 
conditions as are presently being experienced in Georgian Bay.  176.4 is the long-term average water 
level, while 176.8 represents a typical high water level. 

The following figure (Figure 2-14) illustrates water level variations in Georgian Bay based on 
Environment Canada’s long-term water level gauging station at Collingwood. This plot identifies the 
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three water levels used in our analysis 176.0 m (the 80%ile exceedance water level), 176.4 (50th %ile) 
and 176.8m (10%ile)1. 

 

Figure 2-14 Water levels at Lafontaine 

 

2.7 Waves 
Offshore wave conditions were obtained from the regional wave hindcast for Lake Huron (Philpott, 
1988). The hindcast provides a statistical description of waves directly offshore of Lafontaine Beach at 
“Gidley Point” (Stn GB-05). Based on wave conditions from 1953-87 during the summer season, the 
hindcast indicates that waves with a significant wave height of between 0.9 and 1.5m occur 40% of the 
time. Associated wave periods are 4-6 seconds. Wave conditions in the nearshore are heavily depth-
controlled (larger waves break over the offshore bar).  An offshore wave condition of Hs=1.0m, Tp=5sec 
from Az 300° was used to characterize typical offshore conditions. 

2.8 Bathymetry 
In order to understand circulation patterns along the shore and the effects of the groynes, accurate 
nearshore bathymetry is required. Nearshore bathymetry was established based on both a wading 
survey and a bathymetric survey conducted using a GPS-linked 200kHz sonar mounted on a waverunner. 
Water levels during the site visit the average water level was 0.263m CD (176.263m, IGLD85). Canadian 
Hydrographic Service survey data from field sheets was used to define offshore bathymetry in 
Nottawasaga Bay. 

The following figure shows a composite nearshore bathymetry based on available charts and on data 
collected during our field surveys of August 26-27, 2010. Depths here are presented relative to chart 

                                                           
1
 These exceedance levels refer to the percentage of the time that a given water level is exceeded (based on the 

measured daily water level).  The 100%ile exceedance level would be the lowest water level recorded; The 50%ile 
exceedance level is the average water level (exceeded ½ the time); while the 0% exceedance level would be a 
water level higher than any ever recorded. 
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datum which is at elevation 176.0m IGLD85.The dotted contour line (at elevation -0.25m) shows the 
offshore bar which extends from the western tip of the bay and attaches to shore just to the east of 
Lafontaine Beach Park.  

 

Figure 2-15 Bathymetry of study site (existing conditions) 

2.9 Summary 
Nearshore bathymetric surveys clearly identified a bar structure extending across the inner portion of 
Lafontaine Bay. This bar is composed of materials ranging from sand up to 1m boulders. Particularly 
during periods of low water, this bar forms a natural barrier, preventing both the circulation of water 
and the transport of sand into the inner bay. Waves break along the bar and generate an alongshore 
current which passes from the point to the spit at the east of the park. Anecdotal evidence supporting 
this mechanism comes from the trial removal of the groyne to the east of the park which was observed 
to re-establish itself within a few years of the dredging. 

The restriction to circulation offered by the offshore bar and the nearshore groynes means that the 
residence time for pollutants entering the bay (largely through groundwater from septic fields in the 
watershed) is too long, resulting in nearshore eutrophication. Remedies to this problem come from the 
following processes: 

1. Reduction of nutrient/contaminant loading 
2. Increased circulation due to; 

a. Higher water levels 
b. Improved circulation 
c. Increased wave action 

The following section provides some technical analysis of the effects of water levels and nearshore 
structures on circulation. 
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3 Technical Analsyis 
In order to understand the relative importance of these processes, computer models have been used to 
study the patterns of wave-induced circulation along Lafontaine Beach under the following conditions: 

Beach 
configuration→ 

Water level: 

Existing 
conditions 

2 groynes to the 
west of the park 
shortened 80m 

2 groynes to the west of 
the park completely 
removed 

All groynes 
removed 

176.0 X X X X 

176.4 X X X X 

176.8 X X X X 

 

This matrix of 12 conditions (3 water levels x 4 geometries) allows us to evaluate the relative influence 
of groyne removal and water level variation on nearshore circulation. This is the first stage in 
understanding changes to water quality and beach conditions. Further analysis of nutrient loading and 
sediment transport will be required to complete this analysis, however this is not within the scope of the 
present study. 

3.1 Modeling 
We have used the computer model “CoastL” to study the interaction of waves and currents along the 
Lafontaine Beach shoreline. This model was developed by Dr. Neil MacDonald of Coldwater Consulting 
and is a well-proven technique for modeling nearshore hydrodynamics. The model is composed of two 
independent, but fully dynamically coupled modules; a combined refraction-diffraction wave model and 
a depth-averaged coastal flow model. The wave model uses a wave-period averaged technique and so 
can be used over areas ranging from tens of meters to tens of kilometers. Approximate non-linear 
effects are included and both swell waves and random waves can be simulated in the surf zone. Full 
wave-current interaction between internally generated or externally imposed flow fields is also 
included. CoastL has been validated using European field data as well as on our own study data from the 
Pacific Northwest and Gulf of Mexico. 

The first stage in the modelling process is to compute nearshore wave conditions. A large-domain wave 
model was setup using CoastL to determine the nearshore wave conditions generated by given offshore 
conditions. This grid covered the Lafontaine Bay shoreline and extended offshore to the wave hindcast 
node “GB-01”. This model determined that an offshore wave of Hs=1.0m, Tp=5sec from Az 330 ° could be 
represented by a nearshore wave of Hs=0.5m, Tp=5 sec from Az 260° as a uniform condition along the 
inshore model domain. This process greatly simplifies computation of nearshore conditions and allows 
use of a high-resolution model domain in the subsequent analysis.  
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Figure 3-1 Outer wave transformation model extending from offshore hindcast location to Lafontaine Bay 

 

Figure 3-2 shows the four model grids used to evaluate nearshore conditions. Viewed from left to right 
they show existing conditions, shortening of two groynes immediately to the west of Lafontaine Park by 
80m, removal of the two groynes, and removal of all groynes. CoastL was used to predict nearshore 
wave and circulation conditions for each of these 4 configurations for each of the 3 water levels. 

    

Figure 3-2 Shoreline configurations (existing, 2 shortened, 2 removed, all removed) 

The figure on the following page shows the entire matrix of test results with the three columns 
representing low, medium and high water conditions and the four rows containing the results for 
existing, 2-shortened, 2-removed and all removed configurations. Here, the results are shown in terms 
of wave height (Hs). 
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Wave height, Hs (m) 
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First column: At low water, all four configurations show very low wave heights 
nearshore – this is due to the offshore bar effectively preventing wave 
penetration. 

Second column: At mean water, all three modifications show a similar increase in 
wave action in the nearshore of the park – removing the tips of the 2 groynes is 
almost as effective as the other, more extensive changes. 

Third column: Nearshore wave heights are over 0.3m for all configurations.  
Removal of the tips of the 2 groynes is almost as effective as the other changes.  

  



Lafontaine Beach Park Coastal Engineering Analysis 

 

COLDWATER CONSULTING LTD.  16 

The circulation patterns generated by the wave action are shown in the following figures for the 
“existing conditions” case.  The upper plot shows that under low level conditions currents are generated 
along the offshore bar and there is minimal circulation inshore of the bar. The middle plot (mean water 
level) shows increased circulation inshore of the bar, but still very little circulation near the shore of the 
park.  Under high water level conditions (bottom plot), wave-generated currents run shoreward along 
the groynes creating circulation gyres. 

 

 

 

Figure 3-3 Circulation vectors "Existing conditions" -  low (top), mean (middle), and high water (bottom). 
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This page shows the circulation patterns resulting from wave action in terms of  the flux (or unit 
discharge) magnitude which has units of m3/s/m or m2/s. 

Circulation magnitude 

 Low water (176.0m) Mean water (176.4m) High water (176.8m) 
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First column shows negligible circulation occurs under low water conditions 
regardless of configuration – circulation is controlled by the offshore bar. 

Second column shows improvements in circulation due to shortening groynes. 
Removal of the two groynes further improves conditions; complete removal is 
not significantly different. 

Third column: Under high water conditions, wave breaking over the groynes 
actually generates high flux rates. Groyne removal does not appear to 
significantly change circulation conditions during high water conditions. 
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3.2 Analysis 
Two techniques have been used to summarize the changes in nearshore conditions due to the various 
schemes. The computer simulations of wave and flow conditions have been analyzed to compute 
average values within the nearshore zone as well as plots of cross-shore conditions. As shown in the 
figure below, the nearshore area is defined by the black polygon while the cross-shore transect is 
defined by the red line 

 

Figure 3-4 Analysis regions 

3.3 Circulation 
The average flux statistic represents the intensity of water movement – it does not identify the quantity 
of water being exchanged between the near- and offshore zones. It does, however, characterize the 
potential for improvements to water quality. 

The following plot shows the relationship between water level and average flux under existing 
conditions. There is virtually no circulation under low conditions (0.003m2/s), circulation increases 
dramatically with water level. Figure 3-6 on the following page shows variations in circulation for all 
tests.  

 

Figure 3-5 Circulation as a function of water level - Existing conditions. 
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Low water level (176.0m) 

There is virtually no 
circulation regardless of 
configuration.  

 

Mean water (176.4m) 

Increasing amounts of 
groyne removal  result in 
increased circulation. There 
is no difference in circulation 
at this site due to complete 
removal compared to 
removal of the two adjacent 
groynes 

 

High water (176.8m) 

Wave breaking over the now 
submerged groynes drives 
increased circulation. This 
does not necessarily 
correspond to increased 
inflow of fresh water. 

Figure 3-6 Changes in circulation (flux) for all configurations and water levels 

 

3.4 Wave action 
In the nearshore, water quality, control of vegetation and nearshore circulation are all heavily 
influenced by wave action. A second measure, the average wave energy within the nearshore polygon is 
presented in the following plots. Figure 3-7 shows effects of water level under existing conditions. 
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Figure 3-7 Average wave energy as a function of water level - Existing conditions 

 

Wave heights along the transect show the effect of shortening and removing the two groynes that are 
adjacent to the park. Under existing conditions, wave heights drop from 20cm to less than 10cm in the 
shadow of the groynes. Partial removal of the ends of the groynes increases wave heights significantly; 
complete removal of the 2 groynes further improves (increases) wave conditions but only slightly. 

 

The figures on the next page (Figure 3-8) show the predicted average wave energies in the nearshore 
polygon for all conditions. 

Generally this analysis shows the following: 

Circulation and wave conditions at the low water level (176.0) are dominated by the offshore bar and 
none of the alternatives considered are particularly effective.  

At the mean water level (176.4m), removal of the groynes significantly improves conditions. Compared 
to existing conditions, trimming the ends of the two groynes increases circulation by 17% while 
increasing wave energy by 51%. Complete removal of the two groynes results in 32% and 64% increases; 
while removal of all the groynes only increases these numbers to 35% and 66%. 
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At high water, the circulation is not improved by groyne removal, while wave energy improves in a 
similar manner to that seen at the mean water level.  

 

Low water level (176.0m) 

Low energy in all cases; 
energy increase with 
increasing groyne removal.  

 

Mean water (176.4m) 

Increasing amounts of 
groyne removal  result in 
increased wave action.  
Partial removal is almost as 
effective as complete 
removal. 

 

High water (176.8m) 

Trends same as at mean 
water level. Partial removal 
is almost as effective as 
complete removal. 

Figure 3-8 Changes in wave energy for all configurations and water levels 
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4 Conclusions 
The conclusions of this study are presented as follows, grouped into findings, caveats and further 
requirements. 

4.1 Findings 
1) Water and beach quality in the nearshore of Lafontaine Park is degraded 
2) Septic field leachate and urban runoff are the major sources of excess nutrient loading of the bay 

and are suspected to be the source of water problems at the site 
3) The geography of the site – a sheltered embayment and a large, stable offshore bar exerts a 

controlling influence on wave and circulation conditions. This minimizes the overall impact that 
removal of the groynes can have. 

4) Water levels vary by as much as 1.5m on a decadal basis due to changes in hydrologic inputs. These 
water levels can have the largest impact on the amount of circulation that occurs in the inner basin 
area. 

5) Water levels and the offshore bar have a strong interaction: 
a) When levels are low, the bar is an almost complete barrier preventing both freshwater exchange 

and wave action.  
b) At average water levels, circulation and wave action improve as more of the groynes are 

removed. However, the majority of improvement comes from removing the outer 80m of the 
two groynes immediately to the west of the park boundary. 

c) At high water levels the levels of circulation and wave action that would occur with the existing 
groyne geometry are relatively quite high, and further improve with groyne removal.  

6) Longshore transport of sediments bypasses the inner bay; carrying sediment along the offshore bar 
from Ipshiming Bay to the west to the spit immediately east of the park 

7) Groynes provide shelter from wave action and restrict circulation 
8) Changes to the groynes have been shown to increase circulation and wave action – partial removal 

is almost as effective as complete removal 
9) Complete removal of the two groynes will require excavation of approximately 7,500 m3 of material.  

Trimming the ends of the two groynes will require removal of 2,700 m3 of material.  
10) Compared to complete groyne removal, partial removal of the two groynes to the west of 

Lafontaine Beach Park achieves 3/4 of the benefits while only requiring 1/3 of the excavation. 
11) In terms of their influence on nearshore water quality the features of this system would be ranked 

as follows: 
(1) Nutrient loading from residential development 
(2) Low water levels 
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(3) Offshore bar 
(4) Groynes 

However, it is important to note that the groynes are the most readily modified of these 4 elements. 

4.2 Caveats 
1) This analysis is focussed on conditions along the park shoreline. Effects on water quality/circulation 

on adjacent shores have not been analyzed. 
2) A detailed nutrient / water quality modelling exercise has not been undertaken. 
3) Changes to the groynes do not affect the fundamental challenges posed by the supply of nutrients 

to the bay (urban runoff), nor the blockage provided by the offshore bar.  

4.3 Further Requirements 
In order for this project to proceed, the following is needed: 

1) Discussions are needed with regulatory agencies (notably Ontario Ministry of Natural Resources and 
Fisheries and Oceans Canada) to determine regulatory concerns regarding the proposed works, and 
to determine what options would be acceptable and what constraints would be placed on the final 
design. 

2) Analysis has addressed overall feasibility of changes to the groynes, further analysis is required to 
examine the pathways and fate of sediments, water and nutrients and to evaluate potential 
sediment responses to any works. The following technical analysis is proposed to address these 
issues: 
a) Fate modelling using Coldwater’s PTM (Particle Tracking Model). Using hydrodynamic model 

results already completed, PTM would be used to determine the rates at which nutrients and 
sediments would be removed from the bay and will determine whether or not any undesirable 
accumulations, erosion or deposition will occur. 

b) A sediment budget is required. This is an accounting of all sources and sinks of sediment in the 
study area (areas of erosion and deposition) and identification of the pathways that sediments 
follow and the rates at which they move.  Evaluation of the pre- and post-project sediment 
budgets can allow the design to be optimized to ensure no negative impacts to neighbouring 
shore properties.  

c) A study of nutrient-loading and development of an assimilative-capacity analysis could be 
undertaken if required by the regulatory agencies. While a comprehensive understanding of the 
nutrient-loading problem within the study area would be an interesting technical problem to 
address, we feel that it is not necessary as a component of the present work. Changes to upland 
drainage and water treatment are not part of the present scope of work, as such we do not 
foresee a change in the supply of nutrients to the bay. 

3) A detailed design process is needed that will include the following: 
a) Determination of the exact geometry of the proposed changes to the groynes. 
b) Assessment of updrift and downdrift effects on water quality, beach conditions and sediment 

movement. 
c) Determination of what to do with the soft soils presently in the nearshore (bury, remove or 

leave). If excavated but kept on site, these soils could be used as part of landscaping works on 
park property. 

d) Development of a monitoring plan. 
e) Preparation of engineering drawings. 
f) Obtain necessary permits. 



Lafontaine Beach Park Coastal Engineering Analysis 

 

COLDWATER CONSULTING LTD.  25 

5 Closure 
This report has been prepared by Coldwater Consulting Ltd. for the benefit of the Township of Tiny. The 
data, information and recommendations contained in this report represent our professional judgment 
based on available information and within time and budgetary constraints.  

Submitted for public review and comment – October 29th, 2010 

A presentation summarizing this study was presented by M. Davies at a public meeting at Tiny Town Hall 
on November 6th 2010 

Final report issued February 8th, 2011  

 

 

 

___________________  

 M.H. Davies, Ph.D., P.Eng. 

Coldwater Consulting Ltd. 


