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Figure 3.1

Site Plan, Existing Conditions
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Figure 3.2

Site Plan, Existing Conditions, East Reach
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Figure 3.3

Existing Sections, East Reach
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Figure 3.4

Site Plan, Existing Conditions, Centre Reach

Scale  1:2000



Scale  1:300 Midland Bay Landing Shoreline

Figure 3.5

Existing Sections, Centre Reach

0m 105 5



Midland Bay Landing Shoreline

Figure 3.6

Site Plan, Existing Conditions, West Reach
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Midland Bay Landing Shoreline

Figure 4.1

Site Plan, Proposed Shoreline

Scale  1:5000



Scale  1:300 Midland Bay Landing Shoreline

Figure 4.2

East Reach, Options E(a)1 to E(a)3, Typical Sections

0m 105 5



Midland Bay Landing Shoreline

Figure 4.3

East Reach, Options E(b)1 to E(b)3, Typical Sections

Scale  1:300

0m 105 5



Midland Bay Landing Shoreline

Figure 4.4

East Reach, Options E(a)4 & E(b)4, Typical Sections

Scale  1:300

0m 105 5



Midland Bay Landing Shoreline

Figure 4.5

Centre Reach, Options C1 to C3, Typical Sections

Scale  1:300
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Midland Bay Landing Shoreline

Figure 4.6

West Reach, Options W1-W3, Typical Sections

Scale  1:300
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Scale  1:300 Midland Bay Landing Shoreline

Figure 4.7

West Reach, Options W4 and W5, Typical Sections
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Scale  1:300 Midland Bay Landing Shoreline

Figure 4.8

Shoreline East of Property Limit, Option EPL1, Typical Section

0m 105 5
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East End of Site 

 
Starting at corner of SSP and swimming out into bay towards alignment of 
outfall: 

• Vertical timbers with steel angle 
• Was an old sheet pile 
• Timbers coming out from bottom 
• Driven into sandy material – stones placed offshore 
• Drops quickly offshore 
• Slope, steeper than 45°, 30° or so 
• 7 m offshore 
• Silty bottom 
• Levelled out, 25’ of water 
• Rock or concrete rubble on bottom. Quite a bit of concrete rubble 

covered in muscles 
 



 

• Timber crib – boxes out 

 
o Stones or concrete bags over top 
o Timber crib in line with outfall 

 
 
Inspection starting at end of SSP and swimming in towards outfall: 
 

• Timber piles vertical – 1 ½’  
• Large rocks at the bottom – 4’ x 5’ and smaller stuff 
• Flat area then starts to slope ~ 15’ from shore 

 
• Behind timber crib, stone 1” dia. to 2’ x 3’ 

o Some gaps where rock has come out 
•  10 m from end of steel sheet pile wall 
• 2’ of water to bottom of timber piles  

o Starting to stop at ~10m 
• Concrete rubble and stone similar as above water 
• Under rocks, sand silt, rock and pebbles 
• Slope about 45° - toe by wall 

o Only 2-3’ deep 
o Concrete 4’ long, 2’ diameter 
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• Stopped ~ 2/3 of the way along towards the outfall 
 

Steel Sheet Pile Wall 
Chainage 0+00 located at east end of SSP, increases to west 
 
Surface Inspection  
 
Landmark Chainage  
Corner 0+00 
Bollard 0+23.25 
Ladder 0+39.20 
Bollard 0+49.95 
Bollard 0+69.10 
Ladder 0+72.10 
Bollard (with tire) 0+92.40 
Ladder 1+07.6 
Bollard 1+12.25 
Bollard 1+38.2 
Fence 1+49.05 
 

• Concrete behind SSP starts to become visible at approx.. 0+39 
• Top of wall to WL = 1.4 m 
• Anchor rods 0.35 m above WL 
• SSP sheets 

o 0.245 m height 
o 0.4 m knuckle to knuckle 
o 0.265 m inpan 

• Sheet piles are leaning slightly to the east  

 
• 1 ½” dia. rods on inpans – every other inpan 

 
Diving Inspection 
 
Starting at east corner and swimming west along wall 
 
Chainage 0 + 0 

• Lake bottom sloping 45° offshore in both directions 
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• 22’ depth at corner 
• Sloping 45° 
• Mix of zebra mussels and silt 

• Can put hand in 6” 
• Broken fender brackets start at 0+18 
• Inpans 1” bolt  
• SSP marked ALGOMA  
• Anchor rods – 2 ½” rod (0.3 m above water line) (every 5th inpan) 
• Concrete appears to be approx. 1.2 m deep below top of SSP wall 

 
Chainage 0 + 0  

• Starting at corner again 
• Steel sheet pile covered in zebra mussels 
• Wall looks vertical 

 
Chainage 0 + 20 

• Zebra mussels and silt on lake bottom 
• Pretty flat, slopes down a little 
• SSP driven in 
• 1.5’ until solid bottom, soft material on top 
• Relatively vertical, leaning inshore slightly 

 
Chainage 0 + 040 [At Waterline] 

• Wall bowed 60mm from concrete behind 
• 27’ deep 
• Ladder 

 
Chainage 0 + 050 [At Waterline] 

• Gap between SSP and concrete behind 
 
Chainage 0 + 35 

• Lake bottom slopes off at 45° 
• Water depth ~20’ at wall 
• Flat bottom - 30’ deep, 20’ from wall 
• Single piece of wood 

 
Chainage 0 + 60 [At Waterline] 

• No fender brackets 
• 32’ deep 
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Chainage 0 + 40  

• Same..  
 
Chainage 0 + 60 

• No spill outs 
• No loss of material 

 
Chainage 0 + 70  

• 2’ + deep of soft material on lake bottom  
• Wall still vertical 

 
Chainage 0 + 80 [At Waterline] 

• 30’ deep 
• Start of long bent anchor rods 
• Top of wall flame cut 

 
Chainage 0 + 90 

• 2’ + deep of soft material 
 
Chainage 1+10 [At Waterline] 

• 58” to top of bolt from top of wall 
• 3-4” bolt to water line 
• Seems to be leaning more towards east 

 
Chainage 1 + 10 

• Leaning inshore 
o 2’ difference from top to bottom 

Chainage 1 + 20 
• 22’ deep at wall 
• 10’ from wall, 26’ deep  
• all silt 

 
Chainage 1 + 40 [At Waterline] 

• Wale bolts and anchors below waterline 
• 57” below top of wall is fill 

 
Chainage 1 + 40 

• Leans in towards shore 
• 2’ difference between top and bottom 
• 2’ + deep soft material 
• Lakebed slopes off shore at 45° 
• More silty – feet sinking in very very soft 

Chainage 1+50 
• 10 m past fence – 33’ deep 

 
Just before broken section  

• 31’ deep 
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• Slopes at 45°, 5’ away from wall flat 
• Everything looks pretty tight on SSP 

 
At collapsed section (last portion of SSP visible above water) 

• Material on bottom  
• Portion of wall at 45 degrees to alignment of rest of wall 
• Gap between rest of wall and ripped off section 

o Can see through  
o 2 large 2’ dia. piles in gap 

• Concrete cap stops 1’ to 6” below the water level 
• Railways running along front row of timber piles supporting concrete 

cap  
o Welded to SSP? 

• Piles are 3’ apart, width of area with piles is 2-3 m  
• Railway is 6” deep, 5” width bottom flange, 2.5” width upper flange  

 

Starting at East End of Broken SSP Section  

1:31 pm: Starting at end of long SSP 

Walking out into cleared area 
• SSP on 45° angle - leaning out from shore into lake 
• No timber piles visible 
• 20’ of water at top of SSP 
• Bottom about 30’ deep 
• Appears to have been same SSP wall with concrete relieving platform 
• Concrete 3-4’ deep with no timbers 
• About 5 m out from rest of alignment of SSP wall  
• 3” 1” diameter stone on bottom 
• Timbers scattered along the shoreline 
• No timber piles visible 
• About 1/3 of way across washed out area 
• Some concrete rubble 
• Stone material 1-3” and slag (stuff on railroad tracks) 
• SSP is continuous all the way across the washed out area  
• Can see inpans and outpans on concrete across  

End of washed out section (east end of remaining short section of SSP visible 
above water)  

• Water depth 34’ 
• Lakebed slopes up along wall to west  

 
West end of SSP 

• 28’ deep 
• Bollard 1.5 m from west end of wall 
• Vertical pile (timber) 

o Tight – could have been crib 
o Closely spaced at west end to support concrete  
o Goes back towards land 
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• Bottom slopes off at 45 degrees  

West of SSP wall 

• Concrete slab rubble protection 
• 2 pipes coming out of bottom 
• 2-3’ water at toe of protection 
• Top of concrete rubble 0.2-0.5 m +/- above water line 
• ~45° slope 
• 24’ approximate 10 m from water line 
• ~6” diameter stone material 
• 50 m west of end of SSP 
• Silt with rocks underneath – pretty soft material 
• Timber piles sloping inshore at 45° 3’ apart 

o One line of piles along shoreline  
• Halfway between SSP and remains of pier 

o 19’ deep, 10m offshore 
• Timber piles – in line parallel to shore (x3) only sticking out of lake 

bottom a few inches. About 30m and in line with concrete rubble at 
end of point 

• Silty sand with scattered rocks 
• One more timber pile only a few inches above lakebed 

Marine Railway 
• Can see tracks 
• At end can see timbers on railway (1 ½”) 
• End of marine railway approx. 5 m landward of end of collapsed pier 

to west 
• Can see end of pulley 
• 10’ deep water 

 
Collapsed Pier west of Marine Railway  
 

• Wood - 1 log under water 
• Material coming out 
• Location with no material inside – all come out 4’ + deep void 
• Vertical railways – run to surface 
• Mesh at bottom 

 Diamond ½” mesh 
 

• At end of pier 
o no wood above surface – evidence of wood- several timbers 

right at bottom 
• Steel wire wrapped around steel 

o Appears to be holding vertical railways together 
• Lakebottom - Silts, zebra mussels, and rock – mix of material 
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West of Collapsed Pier 

• 2 x 1 ½’ diameter timber piles 

3:23 pm – Joey diving 

• 1st row of timbers 1.2 m deep, slopes up to water line 
• 1st row extends to approximately water line – just above/below 
• Lakebed slopes at 15° at timbers 

o 30-45° slope approximately 15’ away 
o More vegetation 
o Keeps going at 30° angle 
o 13’ deep 

 
• Black pipe in corner – open ended 
• 2 ½” flexi-pipe 
• 3” diameter steel pipe in corner, extends a couple of feet below 

 
• Bottom of railways of collapsed pier in and amongst armour stone 
• Timbers sitting within, running behind, just sitting behind 
• 2 rows of piles (timber) 
• Smaller row about 5’ away, next to shoreline 
• About 4’ spacing 
• Concrete extends about 2’ below water 

o Aggregate at bottom 
• Lake bottom – sand mixture 

 
Steel Sheet Pile Wall 

Starting at east corner of SSP/site, swimming west along SSP at waterline 

Tie Rods 

• 5th outpan from corner 0.3 m above water line 
1. Missing 
2. Missing 
3. In place – hand tight – no plate 
4. (5 + 2 out pans) large plate -tight 
5. Tight, no plate. Good. 
6. (6 outpans) position + plate good 
7. (5 outpans) nut damaged but tight and plate 
8. Plate and tight 
9. (8 outplans) plate full tight 
10. (7 outpans) good. Rod bent. 
11. (4 outpan) nut tight. Good. 

Just past ladder 
12. (5 outpan) tight – plate 0.3 m above water line 
13. (5 outpan) tight. Plate good 
14. (5 outpan) missing 
15. 5 outpan-inpan in this location 
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16. (5 outpan) plate bowed in centre 
17. (5 outpan) tight. No plate. Gap. Iffy.  
18. (5 outpan) tight. Good. 
19. (6 outpan) plate tight. Good. 
20. (5 outpan) no tie rod, rod located on the inpan 

Ladder 
21. (inpan) spacer plates tight 
22. (5 outpan) tight plate 
23. (5 outpan) missing – sheared off. Small diameter 
24. (7 outpan) missing – concrete visible, rod cast into concrete 
25. (5 outpan) tight. plate installed 
26. (5 outpan) moved 
27. (5 outpan) tight. plate good. 
28. (5 outpan) missing. moved to 6th outpan at waterline nut is in contact 

with concrete 
29. (5 outpan) tight. Ok. 
30. (5 outpan) tight. Ok.  
31. (3 outpan) slightly lower Tight 

##31 (5 outpan) missing – no rod inside. Not filled with concrete. Fill 
material at the inpan. 

32. (4 outpan) plate bowed pulling on rod, thread rod heat at 45° 
33. (5 outpan) tight. plate good. 
34. (5 outpan) tight. good plate 
35. (5 outpan) tight. good plate 
36. (5 outpan) tight. good plate 
37. (5 outpan) tight. good plate 
38. (5 outpan) tight. good plate 
39. (5 outpan) tight. good plate below surface  
40. (5 outpan) Tight. good plate 
41. (3 outpan) good below water 
42. (5 outpan) good 
43. (5 outpan) good 
44. (5 outpan) concave plate. nut pulled into plate, SSP bent  
45. (3 outpan) damage/tight 
46. (4 outpan) missing. vacant hole 
47. (5 outpan) concave plate  
48. (5 outpan) plate/nut tight 
49. (5 outpan) ok. good. 
50. (5 outpan) ok 
51. (5 outpan) ok 
52. (5 outpan) at waterline/ nut and plate tight  
53. (5 outpan) no plate. 1” diameter rod as well, good 
54. (4 outpan) tight ok. 
55. (5 outpan) light subsurface. Good 
56. (5 outpan) ok 
57. (5 outpan) ok 
58. (2 outpan) plate loose. rod bent. nut is tight. damage 
59. (5 outpan) tight against outpan. nut plate 
60. (1st outpan from end) stressed. tight 
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June 23rd 2015 

Starting at west end of site (at corner of marina) and moving east along 
shoreline 

West End SSP 

Dive 1 

Moving west along SSP from corner 

• SSP carries around corner 
• Corner tight – no loss of material 
• Vertical, tight knuckles 
• Zebra mussels 100% 
• Lake bottom silt and zebra mussels, 6” soft material on top 
• Two sheets of SSP overlapping  

o no outpan – join between old and new SSPs  
o visible from surface 
o Looks tight – no loss of material  

• End of SSP 
• Timbers – square, round 

o Behind, rocks 1-2’ diameter 
o Piles, horizontal 

Swimming along east SSP on marina side starting at corner  

• Bracket supporting timber docks 
• Looks vertical 
• 100% zebra mussel cover 
• Arched section doesn’t extend down  
• At end of SSP 

o Vertical timbers, horizontal  
o More vertical under horizontal timber 
o Rock on top 

At end of SSP along shoreline of property: 

• Piles - Some square and some round 
• 3-6” gap between adjacent piles in line along shoreline  
• 1’ diameter (round), 1 ½” (square) 
• Horizontal timbers, sitting behind – not attached 
• Looks fairly vertical (piles) 
• Can’t see timbers anymore 
• In some locations rock, some completely washed out 
• 75’ from end SSP 
• Stone on lake bed (silica – same white stone material as behind wall 

above wall) 
• No concrete rubble 
• Timber lying horizontally on bottom 
• Consistent vertical piles, tightly spaced 
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• No horizontal timbers at bottom 
• Marine growth on bottom 
• Slope with rocks offshore 45° 
• Silt covering sand/gravelly layer 
• Lakebed sloping at approx. 1v:1h offshore  

Turning back toward SSP/boat, swimming at waterline 

• Timber stops ~1’ below water line 
• 2nd row of timbers behind – scattered 
• ½’ diameter timbers (back row) 
• Just stone on top 
• Horizontal timber at top in some locations 
• Concrete slab, 1’ thick, about 1’ below vertical timbers supporting 

concrete deck 

Dive 2: 10:45 am, starting at row of bushes 

• Concrete cap appears to be sitting on stone not on timber piles 
• Timbers still about 1’ below surface 
• Tie back or pipe (3” diameter) wedged in between  
• Another one – runs back under concrete cap – another 1 
• 6’ deep water 
• Steel rods about 10’ apart 
• Horizontal timber – behind vertical 
• Rod goes through horizontal timber 
• Stacked horizontal timbers 
• Concrete curb 10’ long x 3’ wide 
• Vertical timbers at back about 10’ apart 
• 2”x4” running horizontal across at bottom 
• 10’ deep water 
• 2nd row spaced 10’ apart 
• 4’ deep (about 2 m offshore) 
• Appears to have been horizontal timber wales approx. 2’ below 

waterline – both on front face and back of vertical timbers 
o Horizontal 2’ x 2’  
o Vertical 1 ½‘ dia.  

• Smaller rods 1” diameter to back of horizontal timber (“wale bolts”) 
• Lager rods 2-2 ½” diameter to under concrete cap 
• Profile: 

o 3-4’ water depth at timber piles 
o 2-3 ‘ flat area in front of piles 
o Slopes down at 1:1 

• Concrete bollard not supported on timbers, just big concrete block 
• Beams run behind concrete block 
• 1’ diameter pipe corrugated steel pipe (12:22 pm) 

o Cast into cap 
• Can see through to under concrete deck on backshore 

o Supported by vertical piles 1 ½’ diameter 
o Concrete beams running under and width of path 
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o Supports deck and appear to have been poured separately 
• Gap – no vertical piles (in location of concrete deck exposed) 
• Another tie rod 
• 4’ deep (7.5 m from boat, 21’ deep) 
• Starts to get deeper towards end of concrete 
• All the same approaching the large concrete block 
• Concrete block back from front row of timber piles 
• Rocks 2-3’ diameter – concrete cast on top of rocks 

13:03 

• Point at end of straight concrete deck section just past concrete block 
• Tie back rod 
• Piles with concrete rubble sitting on top 
• 10’ deep, 45° - 50° drop off 

o Orange wooden triangle 5 m from concrete block 
• White (silica) stone on bottom 
• Horizontal timbers sitting off 
• Pretty vertical piles 
• More intermittent 6-10’ apart 
• Missing vertical piles 
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Unit Prices
Armour stone ‐ special placement 100.00$          / tonne 105.00$             / tonne
Armour stone ‐ stackable 150.00$          / tonne 157.50$             / tonne
Rip rap 50.00$            / tonne 52.50$               / tonne
Geotextile 8.00$              /sq.m. 8.40$                 /sq.m.
Steel ‐ supply and install 4.00$              / kg 4.20$                 / kg
Excavation 25.00$            / cu.m. 26.25$               / cu.m.
Granular Fill 30.00$            / tonne 31.50$               / tonne
Removals 200.00$          / cu.m. 210.00$             / cu.m.
Concrete (pad) 800.00$          /cu.m. 840.00$             /cu.m.
Concrete (cap) 1,500.00$      /cu.m. 1,575.00$         /cu.m.
Concrete Cap (0.5x0.6m) 350.00$          /m 367.50$             /m
Clear Stone 40.00$            / tonne 42.00$               / tonne

Material Estimated Cost Total Cost
East Reach

Option E(a)1 ‐ New SSP Wall with Rip Rap Berm 3,740,000.00$          22,000.00$            /m
Rip rap  18000 tonnes 50.00$               / tonne 900,000.00$
Geotextile 6300 sq.m. 8.00$                 /sq.m. 50,400.00$
Clear Stone 6500 tonnes 40.00$               / tonne 260,000.00$
Fill 15400 tonnes 30.00$               / tonne 462,000.00$
Steel ‐ Supply and Install 515000 kg 4.00$                 / kg 2,060,000.00$              

Option E(a)2 ‐ Concrete Cap on Existing SSP wall with Rip Rap Berm 2,590,000.00$          15,300.00$            /m
Rip rap  24000 tonnes 50.00$               / tonne 1,200,000.00$              
Geotextile 5700 sq.m. 8.00$                 /sq.m. 45,600.00$
Clear Stone 2200 tonnes 40.00$               / tonne 88,000.00$
Fill 15400 tonnes 30.00$               / tonne 462,000.00$
Concrete (reinforced) 210 cu.m. 800.00$             /cu.m. 168,000.00$
Excavation 4300 cu.m. 25.00$               / cu.m. 107,500.00$
Steel ‐ Supply and Install 129000 kg 4.00$                 / kg 516,000.00$

Option E(a)3 ‐ Armour Stone Retaining Wall with Rip Rap Berm 2,390,000.00$          14,100.00$            /m
Rip rap  18000 tonnes 50.00$               / tonne 900,000.00$
Geotextile 6000 sq.m. 8.00$                 /sq.m. 48,000.00$
Clear Stone 3100 tonnes 40.00$               / tonne 124,000.00$
Fill 6600 tonnes 30.00$               / tonne 198,000.00$
Excavation 3800 cu.m. 25.00$               / cu.m. 95,000.00$
Steel ‐ Supply and Install 114000 kg 4.00$                 / kg 456,000.00$
Concrete (reinforced) 400 cu.m. 800.00$             /cu.m. 320,000.00$
Armour Stone 1220 tonnes 150.00$             / tonne 183,000.00$
Concrete Cap 170 m 350.00$             /m 59,500.00$

Option E(b)1‐ Anchored Steel Sheet Pile Wall and Rip Rap Berm 2,970,000.00$          22,200.00$            /m
Removal of SSP wall 1 L.S. 200,000.00$     200,000.00$
Rip rap  6700 tonnes 50.00$               / tonne 335,000.00$
Geotextile 6500 sq.m. 8.00$                 /sq.m. 52,000.00$
Clear Stone 2200 tonnes 40.00$               / tonne 88,000.00$
Fill 12900 tonnes 30.00$               / tonne 387,000.00$
Excavation 7800 cu.m. 25.00$               / cu.m. 195,000.00$
Steel ‐ Supply and Install 426000 kg 4.00$                 / kg 1,704,000.00$              

Option E(b)2 ‐ Rip Rap Berm with Armour Stone Protection 2,730,000.00$          20,400.00$            /m
Removal of SSP wall 1 L.S. 200,000.00$     200,000.00$
Rip rap  27800 tonnes 50.00$               / tonne 1,390,000.00$              
Armour stone special placement 4600 tonnes 100.00$             / tonne 460,000.00$
Fill 20000 tonnes 30.00$               / tonne 600,000.00$
Excavation 2400 cu.m. 25.00$               / cu.m. 60,000.00$
Geotextile 2500 sq.m. 8.00$                 /sq.m. 20,000.00$

Option E(b)3 ‐Anchored Steel Sheet Pile Wall with Retaining Wall and Rip Rap Berm 2,290,900.00$          17,100.00$            /m
Removal of SSP wall 1 L.S. 200,000.00$     200,000.00$
Rip rap  6700 tonnes 50.00$               / tonne 335,000.00$
Armour stone special placement 960 tonnes 150.00$             / tonne 144,000.00$
Fill 5000 tonnes 30.00$               / tonne 150,000.00$
Excavation 7800 cu.m. 25.00$               / cu.m. 195,000.00$
Concrete (reinforced) 290 cu.m. 800.00$             /cu.m. 232,000.00$
Clear Stone 3500 tonnes 40.00$               / tonne 140,000.00$
Remvoals 20 cu.m. 200.00$             / cu.m. 4,000.00$
Steel ‐ Supply and Install 202000 kg 4.00$                 / kg 808,000.00$
Geotextile 4500 sq.m. 8.00$                 /sq.m. 36,000.00$
Concrete Cap 134 m 350.00$             /m 46,900.00$

Option 4 ‐ New Steel Sheet Pile Wall without Berm in Front 8,648,039.52$          28,500.00$            /m
Removal of SSP wall 1 L.S. 200,000.00$     200,000.00$
Fill 28300 tonnes 30.00$               / tonne 849,000.00$
Excavation 31000 cu.m. 25.00$               / cu.m. 775,000.00$
Clear Stone 15100 tonnes 40.00$               / tonne 604,000.00$
Steel ‐ Supply and Install 1515000 kg 4.00$                 / kg 6,060,000.00$              
Geotextile 12800 sq.m. 8.00$                 /sq.m. 102,400.00$
Underwater Tie Installation Markup 28820 kg 2.00$                 /kg 57,639.52$

Centre Reach
Option 1 ‐ Rip Rap Berm with Armour Stone 2,220,000.00$          5,800.00$               /m

Rip rap  14400 tonnes 50.00$               / tonne 720,000.00$
Armour stone special placement 9400 tonnes 100.00$             / tonne 940,000.00$

Estimated Quantity Unit Price Cost per metre

2015 2017

2015

2015 & 2017 
Construction Cost Estimate of Options



Geotextile 7100 sq.m. 8.00$                 /sq.m. 56,800.00$                    
Fill 12600 tonnes 30.00$               / tonne 378,000.00$                  
Excavation 4700 cu.m. 25.00$               / cu.m. 117,500.00$                  

Option 2 ‐ Cantilever Steel Sheet Pile Wall with Rip Rap Berm 4,270,000.00$          11,100.00$            /m
Rip rap  5400 tonnes 50.00$               / tonne 270,000.00$                  
Geotextile 3700 sq.m. 8.00$                 /sq.m. 29,600.00$                    
Fill 17900 tonnes 30.00$               / tonne 537,000.00$                  
Excavation 4100 cu.m. 25.00$               / cu.m. 102,500.00$                  
Steel ‐ Supply and Install 817000 kg 4.00$                 / kg 3,268,000.00$              
Clear Stone 1500 tonnes 40.00$               / tonne 60,000.00$                    

Option 3 ‐ Anchored Steel Sheet Pile Wall with Rip Rap Berm 2,790,000.00$          7,200.00$               /m
Rip Rap  3900 tonnes 50.00$               / tonne 195,000.00$                  
Geotextile 12000 sq.m. 8.00$                 /sq.m. 96,000.00$                    
Steel ‐ Supply and Install 404000 kg 4.00$                 / kg 1,616,000.00$              
Excavation 8100 cu.m. 25.00$               / cu.m. 202,500.00$                  
Fill 13200 tonnes 30.00$               / tonne 396,000.00$                  
Clear Stone 6900 tonnes 40.00$               / tonne 276,000.00$                  

West Reach
Option 1 ‐ Rip Rap Berm with Cap stone 1,920,000.00$          6,600.00$               /m

Rip rap  32000 tonnes 50.00$               / tonne 1,600,000.00$              
Armour stone special placement 800 tonnes 100.00$             / tonne 80,000.00$                    
Geotextile 3700 sq.m. 8.00$                 /sq.m. 29,600.00$                    
Fill 5800 tonnes 30.00$               / tonne 174,000.00$                  
Excavation 1200 cu.m. 25.00$               / cu.m. 30,000.00$                    
Removals 10 cu.m. 200.00$             / cu.m. 2,000.00$                      

Option 2 ‐ Rip Rap Berm with Armour Stone 2,190,000.00$          7,600.00$               /m
Rip rap  26900 tonnes 50.00$               / tonne 1,345,000.00$              
Armour stone special placement 5900 tonnes 100.00$             / tonne 590,000.00$                  
Geotextile 3700 sq.m. 8.00$                 /sq.m. 29,600.00$                    
Fill 5800 tonnes 30.00$               / tonne 174,000.00$                  
Excavation 1200 cu.m. 25.00$               / cu.m. 30,000.00$                    
Removals 100 cu.m. 200.00$             / cu.m. 20,000.00$                    

Option 3 ‐ Rip Rap Berm with Armour Stone Wall 2,100,000.00$          7,300.00$               /m
Rip rap  24700 tonnes 50.00$               / tonne 1,235,000.00$              
Armour stone special placement 2600 tonnes 150.00$             / tonne 390,000.00$                  
Geotextile 3200 sq.m. 8.00$                 /sq.m. 25,600.00$                    
Fill 6600 tonnes 30.00$               / tonne 198,000.00$                  
Excavation 900 cu.m. 25.00$               / cu.m. 22,500.00$                    
Removals 1100 cu.m. 200.00$             / cu.m. 220,000.00$                  

Option 4 ‐ Cantilever Steel Sheet Pile Wall with Rip Rap Berm 3,870,000.00$          13,300.00$            /m
Rip Rap  20900 tonnes 50.00$               / tonne 1,045,000.00$              
Steel ‐ Supply and Install 599000 kg 4.00$                 / kg 2,396,000.00$              
Clear Stone 1700 tonnes 40.00$               / tonne 68,000.00$                    
Geotextile 1600 sq.m. 8.00$                 /sq.m. 12,800.00$                    
Excavation 500 cu.m. 25.00$               / cu.m. 12,500.00$                    
Fill 10900 cu.m. 30.00$               / tonne 327,000.00$                  

Option 5 ‐ Anchored Sheet Pile Wall with Rip Rap Berm 2,690,000.00$          9,300.00$               /m
Rip Rap  12700 tonnes 50.00$               / tonne 635,000.00$                  
Geotextile 7000 sq.m. 8.00$                 /sq.m. 56,000.00$                    
Clear Stone 6600 tonnes 40.00$               / tonne 264,000.00$                  
Steel ‐ Supply and Install 380000 kg 4.00$                 / kg 1,520,000.00$              
Excavation 800 cu.m. 25.00$               / cu.m. 20,000.00$                    
Fill 6200 cu.m. 30.00$               / tonne 186,000.00$                  

Shoreline East of Property Limit
Option EPL ‐ Armour Stone Revetment 513,600.00$             6,100.00$               /m

Armour Stone 3200 tonnes 100.00$             / tonne 320,000.00$                  
Rip rap  2700 tonnes 50.00$               / tonne 135,000.00$                  
Excavation 1800 cu.m. 25.00$               / cu.m. 45,000.00$                    
Geotextile 1700 sq.m. 8.00$                 /sq.m. 13,600.00$                    
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