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Outline 

1. Review of processes affecting Lafontaine Beach 

2. Development of alternatives available to improve swimming and water 

quality 

3. Evaluation of alternatives 

4. Preferred plan 



Lafontaine Beach 



Existing Conditions at the Park 

Groynes – built in ‘60s 

to clear out nearshore 

(boats, swimming) 



Historical Air Photo – High Water 



Historical Air Photo – Low Water 



Sheltering 

Processes that affect nearshore waters: 

• Supply and exchange of nutrients 

• Waves, currents 

• Sediments 





Effects of development 



Lake levels 



Low lake levels 

• Weather (drought) 

• Cyclic 1.5 to 2m range over 10-30 year cycles 

• Downward trend 

– Climate effects 

– Glacial rebound 

– Manmade changes to the St. Clair and Detroit Rivers 

• IJC UGLS study – just completed 

 



Contributing factors to lower lake levels 

 

Total effect of dredging, scour, construction: 63% Within scope of IJC study, St. Clair River effect 37% 



Implications for Lafontaine 

• Sustained drought biases perceptions 

• Lake Huron levels do have a long-term downward trend 

• Seasonal variations are still much larger than the recent drop in lake levels 

– Lake levels will continue to go up and down but will be some 10cm lower 

than recent historical 

 

 

• Shoreline restoration at Lafontaine must consider performance in low 

water conditions. 

– Cannot simply treat the present low water levels as a statistical 

anomaly that will eventually correct itself as conditions ‘return to 

normal’. 

 



Restoration Alternatives 

Alternatives 

Partial 
removal 

1 groyne 

2 groynes 

Removal 

1 groyne 

2 groynes 

Do Nothing 

Objective - Restore beach 

at Lafontaine Park 
• Sediment quality 

• Water quality 

• Swimming and public 

access 

 

 

 



Wave and current computer 

model 

Circulation Modelling 

• Mapped lake bed 

• 30 yr wave hindcast 

• Expected summer wave 

height (0.8 m). 

• Range of scenarios for 

existing conditions and 

various groyne removal 

options. 

• Analyzed change in 

nearshore water quality and 

wave action 



Circulation Analysis 

• Circulation and nearshore conditions under 6 scenarios and 3 water levels 

• Offshore wave height of Hs=0.83m used in all cases  

– (based on 30 year wave hindcast) 

 
Shoreline configurations studied in circulation analysis 

Beach configuration -> 

 

Water level: 

Low water 

176.0m (CD) 

Medium water 

176.4m (0.4m CD) 

High water 

176.8m (0.8m CD) 

Existing Conditions X X X 

1 groyne shortened X X X 

1 groyne removed X X X 
2 groynes shortened X X X 

2 groynes removed X X X 
All groynes removed X X X 



Typical results        0.4m 
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Results of Circulation Modelling 

• Nearshore flows and nearshore water quality are both heavily influenced by 

wave action.  

• When water levels are low  circulation is dominated by the offshore bar and 

any modification of the groynes are ineffective. 

• At intermediate water levels (176.4 m): removal of the groynes significantly 

improves conditions.  

• At high water (176.8 m) there are no circulation problems. 

 

• Partial removal of just one groyne provides almost as much benefit as full 

removal or multiple groyne removal.  

 

• Given that it should cost significantly less money to do partial removal (less 

sand and gravel being moved), partial removal of one groyne was determined 

to be preferable and was carried forward for more detailed assessment. 

 



Alternatives Analysis 

Alternatives 

Partial 
removal 

1 groyne 

A) Cap soft 
sediments with 
clean beach fill 

B)  Leave soft 
sediments un-

touched 

C) Excavate 
soft sediments 

2 groynes 

Removal 

1 groyne 

2 groynes 

Do Nothing D) Do Nothing 



4 Alternatives under consideration 

A) Partial removal and beach fill: 

 Partial removal of the groyne,   

 Redistribution of the groyne material in the nearshore, and 

 Creation of a pocket beach that will also cap any soft sediments in the 

nearshore area. 

 

B) Partial removal and soft sediments un-touched: 

 Partial removal of the groyne, 

 Remove all excavated groyne material for upland disposal.  

 No direct disturbance to nearshore soft sediments; allowing them to naturally 

to be redistributed and transported under the action of waves and currents. 

 

C) Partial removal and soft sediments excavated: 

 Partial removal of the groyne, 

 Remove all excavated materials from the nearshore for upland disposal, 

excavation of all nearshore fine sediments for upland disposal. 

 

D) Do nothing option 

 

 



Alternative A - Partial removal and beach fill (Concept Plan) 



Alternative B - Partial removal and soft sediments un-touched 



Alternative C - Partial removal and soft sediments excavated 



Alternative D - Do nothing 



Sediment Transport Rate 



Transport along the offshore bar – Low Water Level 

Waves break offshore on 

bar, quiet in nearshore 

Currents generated by 

breaking waves run along 

the offshore bar – waters 

nearshore are stagnant 



Mobility - Existing Condition (Mean Water Level) 



Mobility - One Groin Shortened (Mean Water Level) 



Alternatives Analysis 

Table 4 Alternatives Analysis 

             Alternative → 

  

Criterion ↓ 

A 

Partial removal and 

capping 

B 

Partial removal - fines in 

situ 

C 

Partial removal and 

excavate 

D 

Do Nothing 

Long-term water 

quality 

Good Good Good Poor during all but high 

water conditions 

Long-term sediment 

quality 

Good Good Good Poor 

Short-term effects Minor disturbance during 

construction 

Turbidity, WQ problems 

after construction. Will 

dissipate at med-high 

WLs 

Major disturbance during 

construction 

N/A 

Downdrift effects None Fines will be transported 

naturally downdrift 

eventually dissipating in 

open water 

None N/A 

Effectiveness in re-

establishing 

recreational beach use 

Excellent Good – gradual return to 

improved conditions as 

fines get washed away 

Good – the existing fine 

sediments will be 

removed, but the 

resulting depression may 

re-accumulate fines. 

Poor 

Performance in 

sustained low waters 

Excellent (acts as a cap) Poor, fines remain in 

place 

Poor, scraped area will 

have potential to re-fill 

with fines and organics. 

Poor 

Cost Low Lowest High None 

Overall Ranking Best Second Third Fourth 



Proposed Alternative 



Conclusions 

• Geography and lake levels are the biggest controls on waves and 

circulation. 

• Water levels vary by as much as 1.5 m on a decadal basis due to 

changes in hydrologic inputs.  

• At low levels the offshore bar is an almost complete barrier preventing 

both freshwater exchange and wave action. Conditions improve at 

higher water levels. 

• While there is great uncertainty in future lake levels the possibility of 

sustained low lake levels (similar to present-day conditions) must be 

taken in to consideration. 



Conclusions 

• In terms of their influence on nearshore water quality the features of this 

system would be ranked as follows: 

– Nutrient loading from residential development, waterfowl 

– Low water levels 

– Offshore bar 

– Groynes 

• However, it is important to note that the groynes are the most readily 

modified of these 4 elements. 



Conclusions 

• Partial removal of the 1 groyne to the west of Lafontaine Beach Park 

provides improvement to circulation at moderate water levels. 

• The beach fill will act as a sediment cap at low water levels. 

• Pre- and post-project sediment transport analyses indicate no negative 

impacts to neighbouring shore properties.  

• The development of a sand beach along the shoreline is expected to 

provide a significant improvement in swimming conditions and 

recreational use of the beach. 

 

• 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.  
 

 

 



END 


