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EXECUTIVE SUMMARY 

In the Garage Condition Evaluation we described a "Repair Strategy One" to address immediate 
concerns with leaking expansion joints, localized roof slab membrane and drain leakage and 
corresponding concrete deterioration. We recommended that Repair Strategy One be completed in 
the near term but if the work is deferred beyond summer 2014 we recommended that the garage be 
reassessed. 
 
The Order to Remedy said "Repair Strategy One is to be commenced no later than June 1st 2014" 
 
In our opinion, Repair Strategy One should be completed in the near term, but if the work is deferred 
beyond December 2014, we recommend that the garage be reassessed. Therefore, based on our 
experience, and in our opinion, we do not believe it is essential from a safety perspective that work 
on implementing Repair Strategy One be commenced on or before June 1, 2014. 
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1. INTRODUCTION 
 
1.1 Authorization 
 
The following garage condition evaluation update was prepared at the request of John Page of A. 
John Page & Associates Inc. in accordance with our proposal dated March 4, 2014. 
 
1.2 Purpose 
 
Enable The purpose of our update is to review the current condition of the garage, having regard to 
the City of Sarnia – Order to Remedy dated September 17, 2013, recent communications from MIG 
Engineering, and update our Garage Condition Evaluation dated September 18, 2013 so that we can 
see whether, with shoring and regular inspections in place, there is any immediate need to 
commence repairs or with continued monitoring and temporary shoring in place, deferring such 
repairs is possible  
 
In order to complete this, we: 
 
 Reviewed City of Sarnia – Order to Remedy, dated September 17th, 2013 
 Reviewed all correspondence provided to us from MIG Engineering, and your Property Manager. 
 Return to site for one day to visually review the current condition of the garage, including 

hammer tapping areas of the soffit to confirm concrete deterioration. 
 Document any new or further deterioration. 
 Revise and update our previous report to include current information and observations 
 
1.3 Methodology 
 
Work performed for this update evaluation included: 
 
 Reviewed received documentation  
 Visually reviewed the  parking garage, hammer sounding soffit areas at leakage locations, 

column bases, beam faces and beside expansion joints for hollow sounding areas that would 
identify embedded reinforcing steel corrosion.; and  

 Reviewing drawings and structural information related to the roof slab. 
 

Information made available for our review as part of our evaluation was as follows: 
 

Date Description/Title Author 
March 4th, 2014 MIG Engineering – Inspection #6 – Bayside Mall 

Parking Garage 
Richard Twose 

March 4th, 2014 MIG Engineering – Temporary Shoring 
Recommendation – Bayside Mall Parking Garage 

Richard Twose 

February 10th, 2014 MIG Engineering – Inspection #5 – Bayside Mall 
Parking Garage 

Richard Twose 

January 20th, 2014 MIG Engineering – Inspection #4 – Bayside Mall 
Parking Garage 

Richard Twose 
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January 17th, 2014 MIG Engineering – Quarterly Inspection Report #1 
(October 2013- December 2013) – Bayside Mall 
Parking Garage 

Richard Twose 

December 9th, 2013 MIG Consulting Engineering – Inspection #3 – 
Bayside Mall Parking Garage 

Richard Twose 

November 15, 2013 MIG Consulting Engineering – Inspection #2 – 
Bayside Mall Parking Garage 

Richard Twose 

October 21, 2013 A.John Page Email Chain Alan Shaw, Michael 
Holmes, John Page 

October 7, 
2012(Should be 
2013) 

MIG Consulting Engineering – Structural Inspection 
– Bayside Mall Parking Garage 

Richard Twose 

September 17, 2013 Order to Remedy Unsafe Building – supersedes all 
other orders. 

City of Sarnia 

June 24, 2013 Order to Remedy Unsafe Building – 2nd Order City of Sarnia 
August 12, 2012 Order to Remedy Unsafe Building – 1st Order City of Sarnia 
August 31, 2012 Limited Parking Garage Deck Review Exp Services Inc. 
January to June 2013 Various Structural Review Letters Robert E Dale 
1981 Structural Drawings S1, S3A and S3B Bergman + Hamann 
1981 Architectural Drawings A1 to A10-2 Bergman + Hamann 

 
Limitations that apply to this evaluation and report are included in the Appendix. 
 

 
1.4 General Description 
 
Bayside Mall (150 Christina St.) was constructed about 1981 (based on the date of the drawings 
reviewed). Parking for the shopping mall is provided by a single-level underground parking garage 
with below grade parking for about 600 vehicles. The structure consists of a cast-in-place, 
conventionally reinforced concrete roof slab supported on concrete columns and poured concrete 
foundation walls.   
  
The parking garage extends beyond the footprint of the shopping mall on the east side of the 
building. The buried roof slab is generally covered by concrete paving to allow for surface parking with 
about 145 parking stalls. The architectural drawings indicate that the garage roof slab is protected by 
an asphalt based waterproofing membrane (type unconfirmed).   
  
There is an expansion joint across the centre of the roof slab (dividing the roof slab into North and 
South sections). According to the drawings, the expansion joint consists of a foam compression  
seal, with a bead of polyurethane sealant at grade level.  
 
1.5 Performance and History 
 
Based on our discussions and review of previous notes (by previous Bayside Mall General Manager), 
we understand the following: 
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 On August 7, 2012, the Ministry of Labour reviewed the site and requested the most recent copy 
of the Building Condition Evaluation. 

 On August 12, 2012, The City of Sarnia issued an Order to Remedy Unsafe Building 
 Following this, a joint meeting between City of Sarnia, Ministry of Labour and previous building 

Owners, it was agreed to close the north portion of the garage roof deck and install shoring 
below the east-west expansion joint until a full structural review was completed to evaluate the 
need for concrete repairs. 

 On June 21, 2013, Robert E Dale issued a letter regarding new structural concerns. 
 On June 24, 2013, The City of Sarnia issued a second Order to Remedy Unsafe Building. 
 On June 26, 2013, Robert E Dale issued a follow up letter stating that the area of concern had 

been off-loaded of traffic and no longer a concern. 
 
Following our September 18, 2013 report -  
 

 City of Sarnia delivered an order to remedy unsafe building dated September 17, 2013, City of 
Sarnia requested comments on the following:  
– Engineer Report on the South East Corner of the Entrance Ramp 
– Weekly Inspections to identify any concerns and/or deficiencies in the structure 
– Engineers Report to confirm if both live and dead loads are accounted for in shoring which 

would allow use of north section of parking structure 
– Engineer to perform monthly inspections 
– Garage Repair Strategy 1 to commence no later than June 1, 2014 

 MIG Engineering visited the site on September 11th, 2013 and prepared their inspection report – 
localized leaking from the roof slab around drains is causing localized embedded reinforcing 
steel corrosion. MIG recommends loose concrete be removed to reduce the risk of falling 
hazards and that shoring installed should remain in place pending a structural design and 
rehabilitation program.  

 Vehicle height restriction bars were installed in the month of October to limit large vehicular 
access to the roof deck area. 

 MIG Engineering visited the site on October 30th, 2013 – No changes were observed in garage 
condition since September 11th, 2013 visit. Based on visual observations, no immediate 
rehabilitation are required.  

 MIG Engineering visited the site on November 26th, 2013 – No changes were observed in 
parking garage condition since October 30th, 2013 visit. Based on visual observations, no 
immediate rehabilitation are required. 

 MIG Engineering summarized their visits in a quarterly report – In summary, MIG recommended 
that temporary shoring remain in place, loose concrete be removed to reduce the risk of falling 
hazards and in MIG Engineering’s opinion, the general garage condition is fair to good. 

 MIG Engineering visited the site on January 15, 2014 – no significant changes since MIG 
Engineering’s visit on November 26th, 2013. Temporary shoring to remain in place and based on 
their observations, no immediate rehabilitation is required. 

 MIG Engineering visited the site on February 6th, 2014 – Cracking and concrete delamination 
was observed beside parking space #72 at the cast-in-place concrete foundation wall supporting 
the beam. Concrete spalling along the entrance ramp west concrete wall. MIG recommended 
that temporary shoring may be required for the beam at parking space #72. Design review be 
performed immediately. No significant changes were observed other than above. 
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 MIG Engineering based on their February 6th, 2014 visit recommended a review of the beam and 
foundation wall area beside parking space #72 be reviewed to check if temporary shoring is 
required. Based on MIG Engineering’s analysis, they recommended that temporary shoring be 
installed to support the concrete beam. 

 MIG Engineering visited the site on March 3rd, 2014 – Two areas of spalled concrete below the 
exit and entrance ramps. No significant deterioration observed 

 Halsall Visited the site on March 7th, 2014 
 MIG visited the site on March 17th to perform an inspection of the additional shoring required 

and identified in MIG Engineering Report dated March 4th, 2014. MIG Engineering reports that 
shoring has been installed as per MIG Engineering recommendations. 
 

  
We are not aware of any previous restoration work completed on the parking garage. 
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2. KEY FINDINGS 
 
2.1 Based on our Site Visit on March 7th, 2014, Halsall Key Findings from September 18, 2013 

Report are Not Changed, City of Sarnia Order to Remedy is being followed 
 
As recommended in our September 18, 2013 report, the building owner has retained MIG 
Engineering to perform monthly visual reviews and monitor the parking garage condition. Based on 
our visit, the parking garage has isolated areas of concrete deterioration caused by embedded 
reinforcing steel corrosion. We observed concrete deterioration on the roof slab below areas exposed 
to de-icing salts and isolated column bases throughout the parking garage. The expansion joints and 
areas beside roof slab drains continue to have active leakage. As identified by MIG Engineering, there 
are areas that have concrete deterioration and in MIG Engineering’s opinion have reduced the load 
carrying capacity and temporary shoring was installed. Based on MIG Engineering, the shoring is 
designed to provide temporary support until the concrete and structural systems are repaired. 
Therefore, based on MIG Engineering reporting and our current observations, the areas of immediate 
structural concern are shored and there are no other significant areas that require immediate 
attention, however, there are areas of isolated concrete deterioration that will require repair. 
 
MIG Engineering reported on February 10th that an area beside Parking space #72 required further 
review and potential shoring in this area. MIG Engineering reported on March 4th that temporary 
shoring is recommended near parking space #72. The temporary shoring was installed after Halsall 
visited the site on March 7th, 2014. The property manager confirmed the installation with 
photographs. 
 
2.2 Order to Remedy 
 
Based on our review, the Owner has taken the required remedial steps outlined in the City of Sarnia 
Order including but not limited to the following: 
 

1. Provide an engineer's report regarding the area of the entrance ramp (South-East corner) - 
The Garage Condition Evaluation addresses this area and was provided to the City in 
September 2013 

2. Ongoing inspections - The property manager is undertaking weekly inspection under the 
direction and supervision of MIG Engineering (2001) Ltd. consulting engineers ("MIG") 

3. Provide engineer's report to indicate if both live and dead loads were accounted for in shoring 
that would allow use of the north section of the parking structure - Email report submitted by 
Robert E. Dale Limited, consulting engineers dated August 21, 2013. 

4. If parking is to remain restricted, non movable parking barriers to be installed. Height 
restriction barriers have been installed and, subject to the limitations caused by those 
barriers, the previously closed off roof slab has been opened for parking 

5. Engineer to conduct monthly inspections - MIG are conducting monthly inspections 
6. Repair Strategy One to be commenced by June 1, 2014 - The need to commence repair 

strategy one by June 1, 2014 is addressed in this report 
 



 

 13Y125-035 Bay Side Mall, 150 Christina St., Sarnia Page 7 
Garage Condition Evaluation Update 

 
 

 
 

 
2.3 Expansion Joint Waterproofing Seals Have Failed Resulting in Deteriorated Concrete on the 

Beam Below  
 

The parking garage includes an expansion joint that runs east to west, roughly through the centre of 
the garage roof slab, essentially dividing the garage roof slab into a north and south portion. Based 
on Architectural Drawing A3.5A, the expansion joint is waterproofed as detailed below: 
 

 
Figure 1 - Garage Roof Slab Expansion Joint 

 
During our initial site visit (February 28, 2013), we noted active water leakage through the expansion 
joint. During our follow-up site visit (May 13, 2013), we observed significant evidence of leakage 
though the expansion joint. Based on the amount of leakage visible, the joint seal has failed allowing 
water to enter the structure and drain through the expansion joint. During winter months, chlorides 
(de-icing salts) applied to the garage roof deck enter the parking garage through the failed expansion 
joint seal. Chlorides significantly increase the rate of corrosion of the embedded reinforcing steel 
resulting in concrete deterioration.  
 
The east-west expansion joint beam is currently shored. We understand that this shoring was 
installed at the direction of Robert E Dale. We also understand that that the shoring is to remain in 
place until the structural repairs are completed on the east-west expansion joint beam. Concrete 
repairs should be completed in the near term in order to minimize further water ingress and long 
term deterioration. However, so long as shoring is maintained and the garage is regularly inspected, 
this area does not present an immediate safety concern. 
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2.4 Localized Concrete Cracking Was Observed, However the Cracking does Not Pose a 
Structural Risk  
 

We reviewed cracking and we did not note any visible evidence of differential movement or evidence 
of leakage which would indicate a structural issue. The cracking observed appears to be consistent 
with normal concrete cracking, we would expect as a result of regular live loading/unloading cycles.  
 
We do not believe that concrete repairs are required in the near term at concrete cracking areas. 
However, it is important the slab waterproofing be maintained to minimize the risk of water and 
chlorides (i.e. de-icing salts in the winter) entering the cracks and accelerating deterioration. 
Waterproofing replacement should be planned for in the long term (see Management Strategy 2 in 
Section 3.2) in order to minimize the risk of water ingress and long term deterioration. However, so 
long as the garage is regularly inspected, where reviewed, the concrete cracking does not present an 
immediate safety concern, nor is shoring required. 
 

 
2.5 Roof Slab Waterproofing is Generally Effective with Minimal Evidence of Leakage  
 
Based on our visual review of the underside of the garage roof slab, the waterproofing membrane is 
generally effective and in serviceable condition. In total, we observed about 8m2 of leakage staining 
through the garage roof slab, which is less than a tenth of a percent of the total roof slab area.  
 
We are unable to confirm if the roof slab waterproofing is original, however, based on roof slab test 
pit photos (reviewed as part of exp Services’ report) and discussions with site staff, the garage roof 
slab waterproofing is likely original to building construction. Exp completed 17 cores as part of their 
limited roof slab evaluation. Exp reported that “in general, the condition of the waterproofing 
membrane at all of the core locations was found to be good,” meaning that the membrane was 
flexible and appeared effective. Exp did however note that the membrane bond the roof deck ranged 
from fair to poor. 
 
Garage roof slab waterproofing generally has a service life of 25 to 30 years when installed below 
pavement and exposed to de-icing salts. The membrane at your building has surpassed this service 
life but can likely be maintained for the near term. However, we do recommend that complete 
replacement of the roof slab waterproofing be planned for in the next 5 to 7 years. 

 
2.6 Minimal Localized Concrete Deterioration Was Observed, Likely Due to Effectiveness of the 

Waterproofing 
 

2.6.1 Column Concrete Deterioration 
 
There are localized areas of deteriorated concrete, generally located along the expansion 
joint. As noted above in Key Finding 2.1, the beam below the expansion joint is deteriorating 
due to water and chlorides entering the slab through the failed expansion joint. This has 
also lead to deterioration of the columns below the expansion joint (see Photos 4 and 5 in 
Appendix A). We recommend that that these areas of deteriorated concrete be addressed as 
part of Management Strategy 1 (see Section 3.2 below, which includes a budget for vertical 
concrete repairs).  
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2.6.2 Drain Leakage Deterioration 
 
There are five garage roof slab drains located on the roof slab, generally along the east side 
of the parking garage. The waterproofing around all of the drains has failed, causing 
significant corrosion of the steel drain bodies (see Photo 6) and the adjacent concrete. This 
deterioration is likely due to the chloride laden water entering the roof deck around the 
perimeter of the drain bodies. We recommend that the drains be replaced (and tied into 
adjacent waterproofing) in order to minimize further deterioration.    

 
3. MANAGEMENT STRATEGIES 
 
3.1 Temporary Measures 
 
We did not note any loose concrete that would pose a risk to falling and public safety. However, we 
recommend that Building Maintenance continue to monitor the garage at least weekly and remove 
loose concrete as they appear. We recommend monthly reviews until such that a concrete restoration 
program is implemented (minimum Management Strategy 1). 
 
3.2 Restoration Solutions 
 
We present the following strategies with opinions of cost. These include solutions to address the 
identified problems and promote adequate performance over the identified service life. Opinion of 
cost breakdowns are presented in Appendix B. Note that if this work is deferred beyond December 
2014, we recommend the garage be reassessed including investigative test openings through the 
concrete topping to expose the roof slab top surface in four areas. Weekly and Monthly reviews need 
to continue on a regular basis until repairs are completed.  
 
Based on our experience, we anticipate that embedded reinforcing steel will continue to corrode 
causing more concrete deterioration. Therefore, we recommend increasing the Management Strategy 
1 budget and proceeding with Management Strategy 1 by December 2014. The longer the work in 
Management Strategy 1 is deferred, there is a risk that concrete deterioration may increase and 
therefore, repair costs may increase 
 

 STRATEGY 1 – LOCALIZED GARAGE ROOF DECK WATERPROOFING REPAIRS $400,000 - 
$600,000 

  
This approach addresses immediate concerns with leaking expansion joints, localized roof slab 
membrane and drain leakage and corresponding concrete deterioration.    
  
Based on our understanding of your desire to manage this property with lower initial cost, we 
expect this management strategy will best serve your needs. Until this work is completed, the 
beam should remain shored. We would recommend the shoring be reviewed monthly by in-house 
staff and once a quarter by an Engineer.   

 TIMELINES 
 Recommended Project Timing:  

Predicted Time Before General Renewal or Replacement: 
by December 2014 
7 to 10 years 
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 Benefits & Advantages Risks & Disadvantages 
  Minimizes ongoing deterioration; 

 Addresses current leakage and improves 
aesthetics; 

 Addresses City of Sarnia Order to Comply 

 Only targets current areas of 
deterioration. Further repairs will be 
required in future 

 
 SCOPE OF WORK 
 Item Description 
 1 Concrete Repairs 
 1.1 Localized Concrete Repairs 
 1.2 Supply and install new reinforcing steel at localized concrete repair areas 
 1.3 Perform local concrete repairs and re seal column base perimeters. 
 2 Localized Expansion Joint Seal Repairs 
 2.1 Remove overburden to expose expansion joint 
 2.2 Replace new preformed expansion joint seals 
 2.3 Reinstate overburden 
 

STRATEGY 2 – GARAGE ROOF DECK WATERPROOFING REPLACEMENT $1,250,000 
This approach involves the full removal and replacement of the existing roof slab waterproofing  
system, expansion joints (both east-west (40m) and north-south (about 115m)) and overburden. 
While this strategy is not intended as an immediate solution, it should be considered for long-
term maintenance and budgeting. 

TIMELINES 
Recommended Project Timing: 
Projected Time Until Further Repairs: 

7-10 years 
22-25 years 

Benefits & Advantages Risks & Disadvantages 
 Long term repair solution; 
 Addresses current leakage and improves 

aesthetics. 

 Higher cost solution; 
 Disruptive to mall tenants and patrons. 

SCOPE OF WORK 
Item Description 
1 Concrete Repairs 
1.1 Localized Concrete Repairs 
1.2 Supply and install new reinforcing steel at localized concrete repair areas 
1.3 Perform local concrete repairs and re seal column base perimeters. 
2 Waterproofing 
2.1 Remove 100% of existing overburden and roof slab waterproofing 
2.2 Install new preformed expansion joints 
2.3 Install new waterproofing system 
3 Replace Overburden 
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3.3 Garage Reassessment 
 
We recommend that Strategy 1 be completed in the near term. If this work is deferred beyond 
December 2014, we recommend that the garage be reassessed including test openings through the 
concrete topping exposing the roof slab top surface in four areas. Our recommended budget to 
reassess the condition of the parking garage is $12,500 (including contractor allowances). 
 
 
4. CLOSURE   
 
Based on our understanding of your desire to manage this property with lower initial cost, we expect 
Strategy 1 will best serve your needs.  
 
Respectfully submitted, 
HALSALL ASSOCIATES  
 
 

 
 
Dale Wannamaker, P.Eng.  
Project Manager 

 

  

 
 
Peter Wight, P.Eng.  
Project Principal 
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Photo 1: Parking Garage Roof Deck at Bayside Mall 

 

 
Photo 2: Location of Garage Roof Deck Expansion Joint (red arrows).  
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Photo 3: Leaking Expansion Joint From Garage Roof Slab Underside 

 

 
Photo 4: Concrete Deterioration Caused by Leakage Through the Expansion Joint 
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Photo 5: Column Concrete Deterioration Caused by Leakage Through the Expansion Joint 

 

 
Photo 6:  Typical Corrosion Deterioration at Garage Roof Slab Drain 
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Photo 7: Staining and Deterioration Caused by Localized Garage Roof Slab Leakage 

 

 
Photo 8: Staining and Deterioration Caused by Localized Roof Slab Leakage 
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APPENDIX B
OPINION OF COST

4.1
Strategy 1 - Expansion Joint Replacement and Localized Repairs

 No.  Description   Opinion of Cost 

1.0 GENERAL 
1.1 Mobilization / Demobilization  $               40,000 
2.0 STRUCTURAL REPAIR   
2.1 Concrete Repair   

a) Top Surface Repairs (along expansion joint)  $               24,000 
c) Vertical Surface Repairs (Columns)  $               36,000 
b) Concrete Beam Repairs  $               41,000 
d) Soffit Repairs  $                 3,000 
e) Through Slab Repairs  $                 4,000 

2.1 Reinforcing Steel   
a) Supply and Install new Epoxy Coated reinforcing Steel  $                 9,000 
b) Splice Welding   

i) mobilization to site  $                 1,000 
ii) allowance for splice weld reinforcement  $                 4,000 

3.0 Overburden
3.1 Remove and replace overburden over necessary localized repairs  $               25,000 
4.0 WATERPROOFING   
4.1 Expansion Joints   

a) Remove and replace roof slab expansion joints  $               72,000 
5.0 DRAINAGE   
5.1 Install new garage roof bi-level drains  $                 6,000 
5.2 Install new Cast Iron Piping  $               11,000 
6.0 CASH ALLOWANCES   
6.1 Building Permit  $               10,000 
6.2 Cash Allowance for Testing  $               10,000 
6.3 Contingency Allowance for Unexpected Repairs  $               20,000 
7.0 ALL OTHER ITEMS   
7.1 Contractor’s Overhead, Profit and All Other Items  $               60,000 
7.2 Bonding  $                 3,000 

Sub-Total - Estimated Construction Cost  $        379,000 
8.0 CONSULTING & DESIGN SERVICES
8.1 Design, Specifications and Tendering  $                 8,000 
8.2 Construction Review and Contract Administration  $               50,000 

Total Estimated Project Budget (Current Dollar Value)  $        437,000 

The following costs are our opinion of value of the remedial work described in this report.  They are calculated using 
quantities obtained during our evaluation and information we have obtained from similar projects.  Actual costs will 
vary depending upon the time of tender, schedule of work and conditions under which the work must be carried out.  
Halsall has not investigated the presence of pollutants, contaminants and hazardous materials that may be 
encountered during the work.  Depending on the materials present, additional funds may be required for remediation 
measures.

As every project has its own peculiarities, actual costs can only be established by obtaining bids, preferably on the basis 
of competitive tenders, from specialized contractors.  The costs provided herein should only be used for comparison of 
options and general budgeting purposes.
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4.2 Strategy 2 - Full Removal and Replacement of Roof Slab 
Waterproofing System

No.  Description   Opinion of Cost 

1.0 GENERAL 
1.1 Mobilization / Demobilization  $               65,000 
1.2 Shoring

a) Shoring Installation - Design & Review  $                 3,000 
b) Shoring Installation - General  $               20,000 

2.0 STRUCTURAL REPAIR   
2.1 Concrete Repair

a) Top surface removal and replacment  $               90,000 
b) Local Through Slab repairs  $         24,000.00 
c) Soffit Repairs  $           4,000.00 
d) Concrete Ledge Repairs  $         63,000.00 

2.2 Reinforcing Steel
a) Allowance to supply and Install new Epoxy Coated reinforcing Steel  $         20,000.00 

3.0 WATERPROOFING   
3.1 Bonded Asphalt - General Application  $       419,000.00 
3.2 Install new Preformed Expansion Joints - "W" type gland  $               55,000 
3.3 Reinstate all traffic markings and parking stall lines  $                 4,000 
4.0 Lighting
4.1 Remove and replace pole mounted lights  $               22,000 
5.0 DRAINAGE   
5.1 Install new garage roof bi-level drains  $                 8,000 
5.2 Install new Cast Iron Piping  $               17,000 
6.0 CASH ALLOWANCES   
6.1 Building Permit  $                 8,000 
6.2 Cash Allowance for Testing  $               10,000 
6.3 Contingency Allowance for Unexpected Repairs  $               50,000 
6.4 Contingency Allowance for M& E Repairs  $               15,000 
7.0 ALL OTHER ITEMS   
7.1 Contractor’s Overhead, Profit and All Other Items  $            100,000 
7.2 Bonding  $               10,000 

Sub-Total - Estimated Construction Cost  $        1,007,000 
8.00 CONSULTING & DESIGN SERVICES
8.10 Design, Specifications and Tendering  $               10,000 
8.20 Construction Review and Contract Administration  $            100,000 

Total Estimated Project Budget (Current Dollar Value)  $     1,117,000 



 

 13Y125-035A 150 Christina Street, Sarnia – Garage Condition Evaluation Page C-1 

 
 

APPENDIX C 

PARKING STRUCTURES 

EVALUATION TECHNIQUES 
 

This appendix presents the techniques used to evaluate parking structures.  
 

1. STRUCTURAL SYSTEM 
 

1.1 Visual Survey 
 

Visual surveys are carried out to quantify and locate areas of deterioration within a parking garage or to 

record the type of equipment within a parking facility. 

 

 
Photo 1 

 

 

 

 

1.2 Sounding Survey - Chain Drag 
 

Steel chains are dragged over the surface of the slab to detect delaminations (see Photos below).  

Delaminations sound hollow.  They are marked and the area measured to determine the present 

extent of physical damage.  The results obtained must be carefully interpreted.  An existing 

waterproofing topping can debond from the membrane, or the membrane system can debond from 

the concrete slab; either condition will produce a hollow sound.  Hollow sounding areas associated 

with the waterproofing do not represent structural damage.  Delaminations on the underside of slabs 

or on vertical surfaces are generally identified by visual inspection and sounding with a hammer in 

local areas.  
  



 

 13Y125-035A 150 Christina Street, Sarnia – Garage Condition Evaluation Page C-2 

 

 
Photo 2 

 

 

1.3 Sounding Survey - Hammer Tapping or Rod Sounding 
 

Vertical Surfaces such as columns are hammer sounded to detect areas of delaminated concrete. In 

parking garages, the bases of columns or walls are usually targeted for such sounding surveys. 
 

 
Photo 3 

 

Soffits of suspended parking slabs or ramps are sounded with rods to detect delaminated concrete. 
 

 
Photo 4 
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APPENDIX D 

PARKING STRUCTURES 

REPAIR & RENEWAL TECHNIQUES 
 

This appendix presents the techniques available to repair or renew deteriorated parking structures. 

 

 

1. STRUCTURAL SYSTEM 

 

The structural system of most parking garages is conventionally reinforced concrete, post-tensioned 

concrete or precast concrete. When repairing a structure which has undergone structural distress the 

type of structure must be considered. Repair and renewal techniques for conventionally reinforced 

concrete are different than those used for post-tensioned or precast.   

 

1.1 Reinforcing Existing Structure 

 

There are a variety of ways to reinforce existing structural parking garage components including the 

use of fibre-reinforced polymer (FRP), external post-tensioned cables and new reinforced concrete 

toppings.  

 

Wrapping concrete with FRP is a high strength, light weight option. FRP can function as either the 

primary or secondary reinforcing in the concrete. If it is the primary reinforcing, adequate fire 

protection must be installed. Another option to reinforce existing precast beams or slabs is to install 

external post-tensioned cables. These cables are secured at one end and tensioned on site at the 

opposite end to provide structural support where the existing components are weak. The cables can 

be left exposed to the elements or enclosed with conduits.  

 

Where the installation of FRP or post-tensioned cables is not feasible, the design and placement of 

new reinforcing steel within a strengthened concrete topping may be an option. As shown in the 

photo below, an innovative design can allow for loading to be distributed away from deteriorated 

components.  

 

 
Photo 1:  
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2. CONCRETE 

 

2.1 Local Concrete Repairs 

 

2.1.1 Concrete Removals 

 

The minimum level of concrete removal performed in garage repairs includes only the areas 

of delaminated concrete. We term this a "patch repair". This leaves sections of steel 

remaining with active corrosion, and some of these areas will delaminate in the future.  The 

extent and timing of this future delamination is unknown given present technology. To 

minimize the potential for future corrosion damage, concrete can also be removed in areas 

which may not have delaminated but which have corrosion readings above the level 

associated with delamination formation. We term this "potential-based removal". See Photo 

2 below for an example of a typical area with delaminations and larger regions of active 

corrosion. 

 

In the areas selected for removal, the concrete is taken out down to and around the 

corroding steel. Much of the corrosion activity occurs on the underside of the bars, so the 

new concrete should totally encase the steel. 

 

Top surface concrete is usually removed through jack hammering or by high pressure water 

("hydrodemolition"). Hydrodemolition is faster and quieter than jack hammering. It does less 

damage to the base concrete which remains, and patches generally bond better to the 

substrate. However, hydrodemolition is approximately 33% more expensive, is only suited 

for larger areas, and produces large volumes of contaminated water. 

 

Concrete removal at delaminations on the underside (soffit) of a garage slab is usually 

completed using small jack hammers from below. The alternative is to remove the concrete 

for the full depth of the slab, from above, in the area corresponding to the soffit 

delamination. Soffit repairs are generally only patch repairs because of the high cost of 

removal. Delaminations should be expected in the future at locations of past leakage unless 

leakage is corrected. 

 

Column and wall delaminations will be removed by jackhammer, the steel cleaned and 

coated, and new patching mortar placed. 

 
 Photo 2: 
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2.1.2 Repair of Steel Embedded in Concrete 

 

Corroded reinforcement is cleaned, usually by sandblasting, and coated with a protective 

epoxy coating prior to patching. The epoxy coating is important in terms of reducing the 

potential for accelerated corrosion of reinforcing steel embedded in concrete outside the 

patch. If the cross-sectional area of reinforcement lost to corrosion is unacceptable, the 

steel affected is removed and replaced using a welded splice and/or new coated steel. 

 

2.2 Full Topside Slab Replacement 

 

Where there are large areas of concrete deterioration and high chloride contamination levels in the 

upper half of the suspended slab, extensive repair is required. Top surface concrete can be removed 

using jack hammering, however in full topside slab replacement projects hydrodemolition is a very 

feasible option. Compared to full slab replacement, this option minimizes the amount of waste and 

new material required to restore the slab.  

 

 
Photo 3:   

 

2.3 Full Slab Replacement 

 

Full slab replacement is implemented where there is extensive concrete deterioration and 

widespread chloride contamination levels throughout the suspended slab. Removal of the concrete 

can be done using jack hammers, hydrodemolition or saw cutting the slab into panels for removal.  

This option has the highest initial cost, creates the most waste and requires the most new material, 

but the short term maintenance needs of the garage are eliminated. 

 

3. ADVANCED CORROSION MITIGATION SYSTEMS 

 

Corrosion mitigation systems work to preserve the integrity of steel embedded in concrete by slowing 

corrosion or removing products from the concrete that facilitate corrosion. It involves applying an 

external system that alters the chemistry of the concrete to impede the natural tendency of steel to 

corrode (corrosion current). Corrosion mitigation systems have been used extensively in North 

America since the 1980s to prolong the serviceable life of concrete structures. Due to different 

conditions and requirements these systems may be temporary or permanent; surfaced-applied or 

embedded in the concrete; externally-powered or self-sustaining; or electrochemical or galvanic. They 

may restore concrete to previous conditions or maintain current conditions. The initial upfront cost of 

these systems can be offset by longer intervals between concrete restorations. 



 

 

 

 
13Y125-035A 150 Christina Street, Sarnia Page D-4 

 

 

Corrosion mitigation systems may be considered for concrete structures that have: 

 Low pH levels;  

 Embedded aggressive ions, or  

 Subject to corrosive environments.  

 

Low pH levels attacks the inherent passive layer composed of iron hydroxides on the surface of 

reinforcing steel in new concrete. Embedded aggressive ions such as chlorides dissolve the passive 

layer of reinforcing steel and can increase the corrosion current in concrete. Corrosive environments 

include areas that are exposed to aggressive ions such as coastal areas and concrete structures that 

receive deicing salts. 

 

Each system has its relative advantages and disadvantages. 

 

3.1 Electrochemical Treatments 

 

3.1.1 Realkalization  

 
This process reinstates concrete’s natural ability to resist corrosion by increasing the pH 

level of conventionally reinforced concrete. When the pH level of the concrete level is raised, 

a passive oxide layer forms on the outside of the reinforcing steel preventing galvanic 

corrosion. 

 

The system consists of a temporary coating saturated with an alkaline electrolyte applied to 

the existing concrete and a temporary high voltage direct current DC power supply. The 

negative terminal of the DC power supply is connected to the reinforcing steel of the 

concrete structure and the positive terminal is connected to the temporary concrete coating. 

 

Realkalization uses two different simultaneous mechanisms to lower raise the concrete pH.   

The charge applied to the concrete produces a continuous electrochemical reaction at the 

surface of the embedded reinforcing steel which generates hydroxyl (OH) ions.  The ions are 

continuously produced at, and repelled from the surface of the embedded reinforcing steel;  

 The alkaline solution on the surface of the concrete is drawn into the concrete, to 

chemically stabilize the high pH effect, thereby reversing carbonation.   

 
This system is frequently used on generally sound concrete that is exposed to environments 

with high concentrations of carbon dioxide or acid rain such as parking garages and 

balconies.  

 

Once the system is installed the treatment takes approximately one week. 
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3.1.2 Chloride Extraction 

 

This propriety electrochemical process removes harmful chloride ions from concrete and 

realkalizes the concrete as described above at the same time. 

 

The system requires the same set-up as the realkalization system described above. A 

temporary power source is used to apply a voltage between the embedded reinforcing steel 

and an electrode mounted to the surface of the concrete.  The applied current imposes a 

negative charge on concrete reinforcing steel.  As a result of this current flow the negatively 

charged chloride ions are repelled away from the embedded reinforcing steel and are 

attracted (drawn) towards the electrode on the surface of the concrete.  The chlorides are 

drawn out of the concrete into a cellulose medium which is disposed at the conclusion of 

this process.   

 

The system is frequently used in structures that are subject to chloride contaminated 

environments such as parking garages and bridges or to concrete structures that were 

cured with chloride additives. 

 

The process can take anywhere from 7 days to 28 days in any given area, depending on the 

depth of the chloride penetration and the properties of the concrete. 

 
3.2 Galvanic Current Systems 

 
Galvanic current systems use a sacrificial anode (usually zinc) installed in or on the surface of a 

concrete structure and electrically connected to the reinforcing steel in the concrete. The sacrificial 

anode will deteriorate preferentially to the reinforcing steel, thereby extending the life of the 

reinforcing steel by slowing its rate of corrosion. Galvanic systems, depending on the condition of the 

concrete, last between15 and 20 years. To ensure their effectiveness galvanic systems may be 

monitored. 

 

Galvanic protection systems vary greatly, as a result systems can be designed to meet specific or 

varied needs and budgets. The following is a number of options available: 

 

 Patch Anodes: Patch anodes are installed locally at the perimeter of concrete patches. They are 

generally used to control the corrosion cells (and concrete deterioration) that may develop when 

new concrete is placed. Depending on the size of the patch, these anodes may be small pucks or 

long flexible cylinders. These anodes are often installed in parking garages, bridges, piers and 

balconies. 

 

 Embedded Anodes: Embedded anodes are installed into sound concrete either locally or 

distributed. They serve the same purpose as patch anodes in that they provide galvanic 

protection to reinforcing steel in concrete. 

 

 Encapsulated Anodes: Encapsulated anodes are patch anodes that will not fit in the existing 

patch (for instance on columns where stirrups may restrict access). The structure instead is over 

built to encapsulate the installed anodes thereby providing the same localized anode benefits. 

This type of system is currently being utilized on columns in the Toronto Subway system. 
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 Arc-Spray Zinc: Arc-Spray Zinc is a surface mounted system. It consists of a thin layer of molten 

zinc spray applied to the concrete surface. This system is used to provide distributed galvanic 

protections to structures with large surface areas. Arc-spray zinc is a rapidly applied system, but 

generates considerable dust and noise. Arc-spray zinc has been installed on bridges, highways, 

piers and parking garages. 

 

 Zinc-sheet: Zinc sheet is a thin-layer of zinc with an adhesive conductive coating on one side. The 

sheet can be rolled on to a number of surfaces including balconies and columns. The zinc sheet 

operates similar to arc-spray zinc but is cleaner, slower to apply and more expensive. 

   

4. SHEETING EXPANSION JOINTS 

 

4.1 Local Joint Replacement 

 

The repair consists of cutting out and replacing local lengths of the looped sheeting and 

rubberized asphalt.  Achieving good adhesion at the tie-in between the new and existing 

sheet membrane joint can be problematic because surface cleaning and preparation of the 

existing looped sheeting is difficult and the long term material compatibility between the 

sheeting material and the hot-applied rubberized asphalt membrane (used as the ‘glue’ and 

waterproofer) is suspect.  

 

As with preformed joints, local repairs may not necessarily address all the breached joints 

because water that enters through a joint breach does not always show-up directly under 

the breach. This repair should only be considered if there are few isolated locations of 

leakage.   

 

4.2 Complete Joint Replacement 

 

This repair is composed of replacing all sheeting expansion joints in a structure.   

 

The full length of joint should be replaced between all leaking locations. This reduces the 

risk of the leaks reoccurring in the immediate vicinity of the currently leaking locations, 

because it: 

 limits the number of tie-ins between the new and existing joint, thus reducing the 

number of weak points; and 

 limits the possibility that the waterproofing defect allowing the leakage is not 

addressed (since water may be entering at a different location from where it 

manifests itself on the slab underside due to the slope of the slab). 
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LIMITATIONS 
 

 The scope of our work and related responsibilities related to our work are defined in our project 

authorization (“Conditions of Assignment”). 

 

 Any user accepts that decisions made or actions taken based upon interpretation of our work 

are the responsibility of only the parties directly involved in the decisions or actions.  

 

 No party other than the Client shall rely on the Consultant’s work without the express written 

consent of the Consultant, and then only to the extent of the specific terms in that consent. Any 

use which a third party makes of this work, or any reliance on or decisions made based on it, are 

the responsibility of such third parties. Any third party user of this report specifically denies any 

right to any claims, whether in contract, tort and/or any other cause of action in law, against the 

Consultant (including Sub-Consultants, their officers, agents and employees).The work reflects 

the Consultant’s best judgement in light of the information reviewed by them at the time of 

preparation. It is not a certification of compliance with past or present regulations. Unless 

otherwise agreed in writing by Halsall, it shall not be used to express or imply warranty as to the 

fitness of the property for a particular purpose. No portion of this report may be used as a 

separate entity; it is written to be read in its entirety. 

 

 Only the specific information identified has been reviewed. No physical or destructive testing and 

no design calculations have been performed unless specifically recorded. Conditions existing but 

not recorded were not apparent given the level of study undertaken. Only conditions actually 

seen during examination of representative samples can be said to have been appraised and 

comments on the balance of the conditions are assumptions based upon extrapolation. 

Therefore, this work does not eliminate uncertainty regarding the potential for existing or future 

costs, hazards or losses in connection with a property. We can perform further investigation on 

items of concern if so required. 

 

 The Consultant is not responsible for, or obligated to identify, mistakes or insufficiencies in the 

information obtained from the various sources, or to verify the accuracy of the information. 

 

 No statements by Halsall are given as or shall be interpreted as opinions for legal, environmental 

or health findings. Halsall is not investigating or providing advice about pollutants, contaminants 

or hazardous materials.  

 

 The Client and other users of this report expressly deny any right to any claim against Halsall, 

including claims arising from personal injury related to pollutants, contaminants or hazardous 

materials, including but not limited to asbestos, mould, mildew or other fungus. 

 

 Budget figures are our opinion of a probable current dollar value of the work and are provided for 

approximate budget purposes only. Accurate figures can only be obtained by establishing a 

scope of work and receiving quotes from suitable contractors. 

 

 Time frames given for undertaking work represent our opinion of when to budget for the work. 

Failure of the item, or the optimum repair/replacement process, may vary from our estimate. 
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Exhibit "E"

Fourth Report of A. John Page & Associates Inc.
Court Appointed Receiver of Bayside Mall Limited

Dated June 5, 2014

May 27, 2014 Order to Remedy



City of Sarnia 
BUILDING DEPARTMENT 

255 Christina Street N, Sarnia, ON. N7T 7N2 
    p 519- 332-0330    f  519-332-0776 

 

ORDER TO REMEDY UNSAFE BUILDING 

Pursuant to Subsection 15.9 (4) of the Building Code Act, 1992 
 

Date of Inspection 

May 27, 2014 
Time 

1:00pm 

Permit No. 

N/A 
Location of building / structure / System (Municipal Address) 

150 – 202 , Christina Street North, (Bayside Mall) 
Owner 

Bayside Mall Ltd.  
Occupant / Person in possession 

A John Page & Associates Inc. / Larlyn Property Management Ltd.  
  

THE ABOVE NOTED BUILDING HAS BEEN FOUND TO BE IN AN UNSAFE CONDITION AS DEFINED BY 
SUBSECTION 15.9 (2) OF THE BUILDING CODE ACT, 1992. YOU ARE HEREBY ORDERED TO UNDERTAKE THE 
FOLLOWING REMEDIAL STEPS TO CORRECT THE UNSAFE CONDITIONS: 
 

Description of Unsafe Condition Location Section Reference 

columns and beam in lower level parking garage show 
signs of decay and damage, concrete has fractured 
and showing signs of being over stressed  

REG COMP PLAN 664 
PT LOT 1;PT LOT 10 
RP 25R3518 PARTS; 
2,3,7,8 12  
(Parking Garage) 

15.9 (1) & 15.9 (2) 

 

Required Remedial Steps 

1)   Under the direction and supervision of a professional engineer the owner is to conduct weekly inspections of the 

parking garage to monitor and identify any concerns or deficiencies in the building or structure.  Any concerns or 
deficiencies noted are to be reported to the CBO of the City of Sarnia immediately. These inspections are to 
remain in place until repairs have been completed with quarterly reports from the engineer being submitted to the 
CBO of the City of Sarnia. (to continue until repairs are complete) 

 
2)   Engineer to conduct monthly inspections of temporary shoring/bracing. Any concerns or deficiencies noted by the 

engineer are to be reported to the CBO of the City of Sarnia immediately. Shoring/bracing to remain in place until 
repairs have been completed with quarterly reports from the engineer being submitted to the CBO of the City of 
Sarnia. (to remain until repairs complete) 

 

3)   As per Halsall Associates letter dated May 14
th
 2014” (Ref# 13y125-035B); 

a) Provide confirmation that a professional engineer has been engaged to proceed with design, specifications 
and tendering of garage repairs. This is to include reassessment of the parking garage condition, including 
but not limited to investigative openings, visual review, hammer sounding, testing and analysis.  (Required 
December 1

st
 2014). 

b) Submit Engineering documents (Design drawings, Specifications) to obtain permit for repair work to the city 
building department. (Required March 1

st
 2015). 

c) Commence repairs as set out in Engineered submission for permit (Required May 1
st

 2015). 

 
Please note this order rescinds and replaces the previous order dated September 17, 2013 

 

YOU ARE HEREBY ORDERED TO CARRY OUT THE SPECIFIED REMEDIAL ACTION ON OR BEFORE:  
 

DATE .......... (See dates above) TIME ............................................. 
 

 
ORDER ISSUED BY:  
 
Name: .Alan Shaw, CBO................BCIN #: ..................15584........................... 
 

Signature:        Telephone No.: 519-332-0330 
 



Order Respecting Occupancy  -  If an order of an inspector under subsection (3) is not complied with within the time 
specified in it, or where no time is specified, within a reasonable time, the chief building official may by order prohibit the 
use or occupancy of the building; and may cause the building to be renovated, repaired or demolished  to remove the 
unsafe condition or take such other action as he or she considers necessary for the protection of the public. ss. 15.9 (6) 
 

Municipal Lien - If the building is in a municipality, the municipality  shall have a lien on the land for the amount spent on 
the renovation, repair, demolition or other action under clause (6) (b) and the amount shall have priority lien status as 
described in section 1 of the Municipal Act, 2001. 2002, c17, Sched. C, s.4(1) 
 

Prohibition -  No person shall obstruct the visibility of an  order and no person shall remove a copy of any order posted 
under this Act unless authorized to do so by an inspector or officer.  1997, c. 24, s. 224(14). sec 20 
 
OTRUB-June2006. 

 



Exhibit "F"

Fourth Report of A. John Page & Associates Inc.
Court Appointed Receiver of Bayside Mall Limited

Dated June 5, 2014

Confidential Marketing Memorandum





Exhibit "G"

Fourth Report of A. John Page & Associates Inc.
Court Appointed Receiver of Bayside Mall Limited

Dated June 5, 2014

Confidential Memorandum re the Status of
Negotiations with the City and the County





Exhibit "H"

Fourth Report of A. John Page & Associates Inc.
Court Appointed Receiver of Bayside Mall Limited

Dated June 5, 2014

Statement of Receipts and Disbursements



05/12/2012-
Category Description 05/06/2014

INCOME

    HST on Sales 7,435.24

    Interest 3,320.87

    Receivables 19,447.91

    Receiver's Certificate Borrowing 750,000.00

    Rent and Other Income 2,445,068.80
    TOTAL INCOME 3,225,272.82

EXPENSES

    Consulting Fees 55,773.41

    HST Control 8,362.60

    HST Input 13,212.57

    Insurance 219,454.47

    Larlyn Expenses

        Cleaning 154,540.00

        Engineering Inspections 23,893.94

        Management Fees 106,518.68

        Misc HST Exempt 140.00

        Other 108,258.74

        Repairs & Maintenance 210,704.43

        Snow Removal 72,590.00

        Temporary Shoring 78,175.00

        Utilities 571,676.55

        Wages 493,164.24

        Water 28,586.78

        TOTAL Larlyn Expenses 1,848,248.36

    Legal Fees 258,865.58

    Misc. 6,027.14

    OSB Filing Fee 70.00

    Receiver's Fees 528,006.78
    TOTAL EXPENSES 2,938,020.91

OVERALL TOTAL 287,251.91

Bayside Mall - Statement of Receipts and Disbursements - ETD
05/12/2012 through 05/06/2014 (in Canadian Dollars) (Cash Basis)
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