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1. INTRODUCTION 

Prior to full scale solidification and stabilization (S/S) of the Cooling Pond sediment, a field 

demonstration was instigated.  The purpose of the field demonstration was to asses the following: 

• Evaluate the potential for airborne emissions and possible odour release during S/S operations.  

This will ensure that appropriate mitigation measures are developed for full scaled S/S activities. 

• Evaluation of the mix design to determine compliance with the pre-established end-performance 

criteria. 

• Assess the efficiency of the mixing methodology utilized.  Identify weaknesses and/or strengths 

in the methodology and implement improvements that may result in more efficient and cost-

effective S/S processing. 

Approximately 1,850m3 of contaminated sediment has been treated to date in 12 treatment cells, as part of 

the field demonstration.  Figure 1 depicts the approximate location of each treatment cell.  Specific details 

relating to size, volume and weight of reagents utilized for each treatment cell are presented in Appendix 

A. 

2. TREATMENT METHODOLOGY 

The mixing methodology utilized for each cell followed, as closely as possible, the methodology 

described in the Field Demonstration Plan.  However, due to the presence of excessive water and 

inclement weather conditions, alterations to the methodology were required to ensure S/S activities could 

progress effectively to ensure minimal delays to the project schedule.  The following describes the 

methodology utilized to treat each cell.  A pictorial description of the following process is presented in 

Appendix B. 

• The depth of each cell was measured using the excavator.  The excavator bucket was lowered 

vertically into the sediment until the underlying till layer was encountered.  The bucket was then 

removed from the sediment and a measurement was made from the bottom of the bucket until 

sediment staining ended on the excavator arm.  
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• Initially ½ inch minus slag was placed around the predetermined perimeter of the treatment cell.  

This was necessary to minimize water infiltration during S/S activities. However, where 

excessive water was encountered 3 inch minus slag was utilized to generate the perimeter berms. 

• Once the slag was placed, the appropriate quantity of slag (50% by weight) was incorporated into 

the sediment contained within the treatment cell area. 

• Once the slag had been thoroughly mixed into the sediment, a tarpaulin sheet was placed over the 

cell and secured using sandbags and additional ½ inch minus slag. 

• Once secured, cement was blown from the pressurized trucks via a hose at approximately 6 psi.  

The hose was placed under the tarpaulin sheet to minimize dust generation during the process.  
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Figure 1 Approximate Location of Treatment Cells (only a representation not to scale) 

• Once all cement had been discharged into the treatment cell, the tarpaulin sheet was removed and 

mixing operations commenced.  Mixing duration for each treatment cell was approximately two 

(2) hours.  During mixing operations, dust control measures were utilized throughout the process.  

Dust control measures comprised misting of dust plumes by means of a pressure washer.  To 

verify that the full depth of sediment was treated, at least 150-200mm of the underlying Till 

material was mixed during the process.  Delineation between the sludge and the Till was visual 
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and based on the difference in stiffness of the sediment and till that could be differentiated by the 

excavator operator. 

• Once thoroughly blended, a representative sample was retrieved from the cell via the excavator, 

placed in five (5) gallon pails and sent to the independent testing laboratory (ADI Ltd.) for test 

specimen preparation. 

• Finally, once treated, the cell was sprayed with foam.  This ensured that odours were minimized 

and provided an insulation layer to facilitate curing. 

To ensure that no sediment remained untreated when a cell adjacent to a previously treated cell was 

treated, part of the previously treated cell was incorporated into the treatment process.  This cell overlap 

typically varied from 300-600mm.  Cell overlaps are recorded on the construction QC/QA reports 

presented in Appendix A.  

A photo library of treatment cells prior to, and after treatment, is included in Appendix C. 

3. DETERMINATION OF TREATMENT CELL SIZE 

To ensure the correct percentages of admixtures were added to each treatment cell, the following 

procedure was utilized. 

• The depth of the sediment in each cell was measured using the excavator bucket (See Photograph 

1, Appendix B). 

• The surface area (length and width) of each cell was calculated based on the weight of cement 

contained within a delivery truck and the density of the sediment.  The density of the sediment 

was determined to be similar to the density reported in the original Jacques Whitford Design 

Document (1.47 Mg/m3). 

• Truck counts were utilized based on weigh tickets, to determine the quantity of slag incorporated 

into each treatment cell based on an addition rate of 50%.   

Slag and cement concentrations used in each treatment cell were recorded on the construction QC/QA 

reports and are included in Appendix A. 
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4. ENVIRONMENTAL CONSIDERATIONS 

Real time air monitoring has been performed on a daily basis since project start-up.  Real time air 

monitoring has been performed within the work zone (measurements recorded by MB2’s sample 

technician) and at upwind and downwind locations outside the perimeter of the site (measurements 

recorded by All Tech).   

During S/S activities, no exceedences inside the work zone or at the upwind and downwind locations, 

were recorded for the measured parameters.  Detailed air monitoring data recorded during the field 

demonstration is included in Appendix D. 

During the field demonstration, pumping of the surface water from the Cooling Pond continued.  All 

surface water pumped from the Cooling Pond was treated at the water treatment facility owned and 

operated by Mill Creek.  The process comprised treatment of the influent via a sand filter, oil separation 

medium and an activated carbon vessel prior to discharge.  After treatment, water was discharged from 

the facility into the North Tar Pond via a box culvert.  Water treatment continues to date on the remainder 

of the Cooling Pond. 

Discharge is only permitted, providing HRM sewer discharge criteria are achieved.  In addition, the 

quality of the treated water must also be in compliance with Mill Creek’s Permit to operate (Approval 

number 2003-034320).  To ensure that the treatment process is in compliance with the above, effluent 

sampling and testing is undertaken for every 1.5 million litres of Cooling Pond influent treated.  

Permission to discharge the subsequent 1.5 million litres is only allowed if no exceedences in criteria are 

recorded.  If exceedences are recorded, discharge of the treated effluent will cease immediately until the 

treatment process has been reconfigured in order for the criteria to be met.  In addition, an on-line 

turbidity metre is also utilized to monitor turbidity. 

To date, approximately 17 million litres of water has been treated and discharged.  To date no 

exceedences have been recorded.  A summary of the analytical data is presented in Appendix E.  Full 

analytical results have been included on a CD, included in this report. 

Review of the initial design document, prepared by Jacques Whitford Ltd, indicated that water infiltration 

could be expected when removing cribwork and cribwork fill along the north and east sides of the 

Cooling Pond.  There has, to date, been no evidence of groundwater infiltration through the cribwork in 

these locations.  The report also alludes to the fact that it is highly likely that Cooling Pond surface water 
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is likely infiltrating from the pond, through the cribwork and towards the Coke Oven Brook.  

Consequently, Earth Tech has been monitoring any likely infiltration by means of a graduated measuring 

stick in the deepest part of the Cooling Pond.    

Dewatering activities commenced on November 27, 2007, and were forced to cease on the same day due 

to discharge related issues.  Immediately after cessation of dewatering activities, the level of surface water 

was measured in relation to existing cribwork at various locations around the pond and the graduated 

measuring stick.  Dewatering activities did not commence again until December 11, 2007.  During this 

period the graduated measuring stick was monitored on a daily basis and the level of the surface water in 

relation to the crib work.  No increase in water level was observed during this period.   

Dewatering activities have now been continuous since December 11, 2007, with minor close downs 

during the Christmas period.  During this period, observations utilizing the graduated measuring stick in 

the pond have indicated a consistent positive reduction in the level of water.  However, given the ice 

formation on the pond and the current S/S activities in the Cooling Pond, an accurate assessment of 

potential recharge is very difficult to determine.   
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5. QC TESTING  

Treated sediment was collected after mixing of each treatment cell.  The treated sediment was then 

transported to the independent testing laboratory (ADI Ltd.) for sample preparation.  The following table 

indicates the specimens prepared and the proposed testing for the treated and cured specimens from each 

treatment cell: 

Treatment Cell Specimens Prepared 

FD cell #1 9 UCS samples (7, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #2 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #3 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #4 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #5 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #6 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #7 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #8 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #9 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #10 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #11 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 

FD cell #12 12 UCS samples (7, 14, 28 and 56 days) 
4 Permeability samples (14 and 28 days) 
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To date UCS tests have been performed on treated material from FD cell #1 and #2, after a seven (7) day 

cure period.  The average strength of the treated material from FD cell #1 and #2 were 0.45 MPa and 2.07 

MPa respectively.  Test data is included in Appendix F. 

On Thursday, January 17, 2008, a trial pit was dug in FD cell #3 at the request of the Independent 

Engineer (IE).  The purpose of the trial pit was to verify the effectiveness of the mixing and to ensure that 

all sediment had been treated.  Observers from the IE, the Agency and Earth Tech, were present during 

exploratory excavations.  Excavation activities into the treated material ceased at an approximate depth of 

600mm, as the material was too strong/hard for the excavator to progress further. 

During excavation steam was released from the exposed treated material indicating a continuing 

exothermic reaction.  Temperature readings were recorded at varying depths during excavation.  At a 

depth of approximately 200mm, 400mm and 600mm, the temperature of the treated sediment was 17oC, 

30oC and 40oC, respectively.  Photographs of the trial pit excavation are included in Appendix G.  

Material exposed during this exercise demonstrated a homogenous treated material with good strength 

properties and minimal air voids, indicating a highly successful treatment. 

6. SUMMARY AND RECOMMENDATIONS  

The field demonstration has been highly successful to date, given the current working conditions.  

Excessive ice and surface water have resulted in minor alterations to the methodology proposed in the 

Field Demonstration Plan.  These were necessary to ensure S/S activities could be undertaken to ensure 

minimal schedule delays and associated project cost increases. 

Strength results to date have indicated a highly successful treatment process.  This was further validated 

during the exploratory excavation undertaken at the request of the IE in FD cell #3.  High temperatures 

recorded in the excavation indicated that reactions were continuing. 

It is recommended that stabilization and solidification activities continue to full scale operations, as the 

field demonstration has proven successful with the following recommendations: 

• Permeability testing and leachate testing on appropriate field demonstration treatment cell 

material will be undertaken after a seven (7) day cure period.  This will ensure that early life 

performance assessments can be made. 
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• Strength will continue to be assessed after a seven (7) day cure period for all treatment cells 

produced as part of the field demonstration.  In addition, strength testing will also be performed 

after a 14, 28 and 56 day cure to monitor strength gain over a period of time.  This regime will 

only be adopted for material treated during the field demonstration phase of the project. 

• Early life assessment (seven (7) day cure period) of strength, permeability and leachability, will 

be performed on all treated material during full scale S/S activities.  If criteria are achieved after 

the seven (7) day cure period, no further testing will be undertaken. If the criteria are not achieved 

after seven (7) days, specimens will be allowed to cure in accordance with the specification. 

• A reduction in cement concentration will be considered once early life permeability and leachate 

data from the field demonstration, becomes available. 

• Given the good early life strength the treatment cells are demonstrating, it is recommended that 

an amendment is made to the construction process proposed in the Implementation and Treatment 

Management Plan.  The construction of the “Y” shape slag berm in the Cooling Pond is now no 

longer required.  Treatment cells will continue to be developed around the perimeter of the 

Cooling Pond.  Once sufficient strength is achieved Fill material can be placed onto the treated 

cell, compacted to specification and then S/S activities can continue using the treated cell as a 

working platform.  This revised procedure will ensure expedient processing of the sediment and 

reduced construction costs.   
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Appendix A 

 

Construction QC/QA Summary Report For FD Cells 1-12 

(inclusive) 
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Appendix B 

 

FD Process Photo Log 
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Appendix C 

 

FD Cells Photo Log 
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Appendix D 

 

CPT Record of Air Monitoring and ALL TECH Data 
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Appendix E 

 

CPT Post Treatment 
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Appendix F 

 

CPT ADI Report of Concrete Strength Tests  

Cell #1 and Cell #2 
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Appendix G 

 

CPT Test Pit Photo Log 

 

 


	 
	 


