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1.0 INTRODUCTION AND BACKGROUND 

1.1 Introduction 
 
Coke Ovens Brook is a small stream that flows diagonally across the Coke Ovens site. It begins 
at the northeast corner of the property, just below the capped municipal landfill, and leaves the 
site through a culvert under Victoria Road. Along the way, it picks up various tributaries.  
 
A century of coke production, urban runoff, municipal sewers, and upstream dumps, have 
severely contaminated the brook and its bed.  The brook has transported these wastes to the Tar 
Ponds. 
 
The realignment project will divert water flows originating off site into new channels that avoid 
the most contaminated areas of the Coke Ovens.  Where the new channels cannot avoid 
contaminated areas, they will be lined with non-porous material. This project will stem the flow 
of contaminants into the Tar Ponds, reduce the amount of surface water on the Coke Ovens 
requiring treatment, and make it possible to clean up the bed of the brook. 
 
ADI Limited (ADI) won this contract by competitive tender in October, 2004. The job includes 
detailed engineering design and environmental assessment, followed by inspection and 
coordination during construction.  The project has three main components: 
 
1. Designing and building new channels to transport clean feeder tributary streams around 

the Coke Ovens. 
 
2. Designing a piped system to collect contaminated groundwater (or leachate) produced by 

upstream municipal dumps, and transport it, via the interceptor sewer, to the Battery 
Point Wastewater Treatment Plant. We call this part of the project the leachate collection 
and transmission system. 

 
3. Preparing an environmental assessment report for the project under the Canadian 

Environmental Assessment Act (CEAA). 
 
Construction of the realigned channels will begin in the summer of 2005.  The start date for the 
leachate collection system has yet to be decided. 

1.2 Background 
 
In May, 2004, Canada and Nova Scotia signed a Memorandum of Agreement to clean up the Tar 
Ponds and Coke Ovens over 10 years.  The Coke Ovens property, in the heart of Sydney, Nova 
Scotia, forms a major part of the cleanup project.  Figure 1 shows the location of the realigned 
channels within and around the 72-hectare Coke Ovens site. 
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The Memorandum of Agreement built on two decades of work. Environmental Site Assessments 
had documented the nature and extent of contamination in surface and subsurface soils, 
groundwater, surface water, and stream sediments.  CBCL Limited used this information to 
develop the four cleanup options for the Coke Ovens reported in the Remedial Action Evaluation 
Report of February 2003.  All four options included the relocation and isolation of surface 
watercourses as a preventative measure - essentially the realignment described in this report.     
 
In September 2003, the Sydney Tar Ponds Agency contracted Dillon Consulting Ltd. and Franz 
Environmental Inc. to produce a conceptual design for the brook realignment.  The engineering 
firms identified three alignment options, and then assessed at a conceptual level their ability to: 
 

• handle 1:100 year flows without flooding,  
• minimize channel erosion and migration, and  
• limit inflows of contaminated groundwater from the Coke Ovens and upstream dumps. 

 
Dillon and Franz determined the best option to carry forward for final design. This option 
consisted of three new channels to collect water draining onto the Coke Ovens from the north 
(Whitney Pier), the east (upstream municipal landfill), and the south (Ashby).  It diverted them 
around the perimeter of the Coke Ovens for discharge into the original Coke Ovens Brook 
channel, just upstream of Victoria Road.  
 
Contaminated shallow groundwater from the upstream landfill currently drains into two shallow 
leachate collectors, which discharge to the existing Coke Ovens Brook upstream of the Coke 
Ovens.  To remove this contaminated flow from the brook, the realignment project will include a 
piped leachate collection system as part of its final design.  This system will collect both flows 
and pipe them to the Battery Point Wastewater Treatment Plant via the interceptor sewer.  
 
Together, the brook diversion and the leachate collection and treatment system will serve to:  
 

• Improve water quality in Coke Ovens Brook; 
 

• Improve fish habitat in select sections of the brook system; 
 

• Reduce water flows in contaminated portions of Coke Ovens Brook to facilitate cleanup 
and treatment; and 

 
• Reduce the flow of contaminants from the Coke Ovens and upstream landfill into the Tar 

Ponds and the South Arm of Sydney Harbour. 
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2.0 REALIGNMENT OF COKE OVENS BROOK 
 
2.1 Description  
 
 The existing Coke Ovens Brook channel presently serves three functions: 
 

• It conveys surface water from the upstream watershed westward through the Coke Ovens 
and discharges it into the South Tar Pond, through the Coke Ovens Brook Connector.  
This includes clean flows from Background and Radar Brooks, as well as urban runoff 
from Frederick Street, Whitney Pier, Cagney, and Domtar Brooks. 

 
• It conveys contaminated groundwater from Cape Breton Regional Municipality’s 

(CBRM) landfill collected in two shallow leachate piped systems. 
 

• It collects contaminated shallow groundwater seeping out of the fill and bedrock under 
the Coke Ovens.  

 
This project will separate these three flow systems by: 
 

• Diverting clean water and urban runoff to the new realigned Coke Ovens Brook channels;  
 

• Transporting shallow leachate from existing collectors at the base of the capped landfill 
to CBRM’s sewage treatment plant at Battery Point via the interceptor sewer;  

 
• Collecting shallow groundwaters seeping into the old Coke Ovens Brook channel for 

treatment in a facility that will be built during the main Coke Ovens cleanup. 
 
Figure 1 illustrates the proposed project components based on the option recommended by 
Dillon and Franz Environmental in July 2004, with some alignment changes proposed by ADI. 
The realignment includes north, south and west channels. 
 
The “North” Channel runs along the Whitney Pier side of the Sydney Coal Railway and the 
Sydney Port Access Road (SPAR). Along the way, it will pick up several smaller streams (Radar 
Brook, Background Brook, Whitney Pier Brook, and Frederick Street Brook). It will then cross 
under the tracks east of Lingan Road and follow the rail line into the Coke Ovens.    The existing 
Domtar Brook to the west will be intercepted at the SPAR and directed in a new concrete pipe to 
discharge into the North Channel, just south of the Lingan Road intersection. 
 
The “South” Channel will start adjacent to the former Sydney Landfill at an outfall behind the 
Schwartz building on Vulcan Avenue, and run westward until it merges with Cagney Brook.   
 
The “West” Channel will begin at the intersection with Cagney Brook and run north, parallel to 
Victoria Road, to join the existing Coke Ovens Brook upstream of the Victoria Road Overpass. 
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2.2 Channel Hydrology  
 
The realigned channels were designed to convey storm flows without an unacceptable risk of 
flooding. The design balanced the cost of constructing the channels against the risk and 
consequences of flooding. This required a detailed understanding of how rainfall and snowmelt 
runs off the land into the streams and then is transported down the channels. 
 
The risk of flooding is expressed as the chance of a flood occurring in any given year.  For 
example, a flood with a 1% chance of occurring in a given year would occur or be exceeded, on 
average, once every 100 years. This is known as a 100-year flood. A hydraulic structure designed 
to handle flows from a 100-year storm is said to have a return period of 100 years. Hydraulic 
structures are typically designed to handle return periods ranging from 10 to 100 years. 
 
The degree of urbanization in a watershed also affects the magnitude of the flow generated by a 
storm event. For example, the stream flow resulting from a 20-year return period rainfall in a 
heavily developed area like downtown Sydney would be drastically higher than the flow 
magnitude from the same storm in a forested area.  This is because the downtown areas have 
impermeable surfaces like roofs, streets, parking lots, and sidewalks that do not allow rainwater 
to percolate into the ground.  As a result, a high percentage of the rainfall runs off into gutters, 
storm sewers, and streams.   
 
ADI used four different computer modeling programs to calculate how water flowing in the 
brook would be affected by such factors as rainfall events, climate change, and future 
urbanization of the Coke Ovens Brook watershed. Based on this modeling, the new channels 
were designed to handle flows from a 100-year storm, including the potential effects of climate 
change and urbanization. This resulted in a design flow for Coke Ovens Brook at Victoria Road 
of 40.3 cubic metres per second (m3/sec).   
 

2.3 Aquatic Habitat Improvements 
 
The newly created channels were designed to provide fish habitat using methods developed in 
consultation with the Department of Fisheries and Oceans (DFO).   
 
Given the severe degradation that had occurred in Coke Ovens Brook over the last century, DFO 
decided not to require a Harmful Alteration, Disruption or Destruction of fish habitat (HADD) 
permit for this project.  
 
Efforts to improve fish habitat focused on sections of the realigned channels with the greatest 
potential for habitat enhancement.  The highest priority was the North Channel, between Victoria 
Road and Background Brook.  The second priority was the West Channel, between Victoria 
Road and the junction of the new channel and Cagney Brook. Upstream culverts and urban 
runoff make the South Channel unsuitable for habitat enhancement. 
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The design of enhancement efforts focuses on providing adequate habitat for brook trout, a 
species typical of other watersheds in the area. This assumed that the Tar Ponds cleanup will 
provide clean fish passage from Sydney Harbour into these channels. 
 
The fish habitat enhancement plan includes several elements to meet the basic requirements for 
brook trout. These include the addition of stream bed gravel, the creation of pools, the 
establishment of vegetation, and the design of culverts that allow fish passage. Once flows are 
introduced in the new channels,  and construction sediments decline to levels satisfactory for 
fish, brook trout will be introduced. 
 
2.4 Groundwater Modelling 
 
ADI used a computer model to define the nature and direction of groundwater flow under and 
around the Coke Ovens, as well as the interaction between groundwater and surface waters in the 
stream channels.  
 
This work supported the design of the new channels by identifying sections that would need 
impermeable linings to keep out contaminated groundwater. It also helped designers determine 
where the new channels would gain water from, or loose water to the underlying groundwater. 
The goal is to install liners only where necessary, while preventing leachate from contaminating 
the new channels.  This computer modeling resulted in nine refinements to the preliminary 
channel plan.  Using conservative assumptions, the design requires lining 985 metres of channel.  
 
ADI considered various channel lining systems, including concrete, geosynthetic clay, high-
density polyethylene, and compacted clay.  Based on ease of installation and cost, the designers 
selected geosynthetic clay linings.    
  
2.5 Geotechnical Investigation  
 
In November and December, 2004, ADI carried out geotechnical investigations, including 35 test 
pits in locations along the new channels where geotechnical information was lacking.  Each pit 
went through various types of fill and glacial till - and where possible, into the bedrock itself. 
The resulting information on the depth and type of bedrock proved critical in refining the design 
and alignment of the channels. It helped reduce the amount and cost of deep rock excavation. It 
produced information on soil conditions and groundwater  levels that aided the design of channel 
side slopes, minimizing the risk of slope failure and, therefore, the need for long-term 
maintenance. 
 
2.6 Channel Hydraulics, Cross Section and Details 
 
ADI used a hydraulic analysis model to calculate the required size of each channel, taking into 
account such variables as design flow, grade, and channel cross section.  This modeling also 
determined the need for protective stone linings or rip rap in various sections of the channels, 
and established high flow depths for the 100-year storm design.   
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The designers laid out the channels to ensure that, in a 100-year storm, there will still be 600 mm 
of freeboard above the peak water level. This safety factor is standard engineering practice to 
accommodate ice, snow, and debris. 
 
The hydraulic model helped designers evaluate the suitability of the new channels as fish habitat. 
They needed to ensure that the channels would allow fish to pass upstream and down, would be 
suitable for fish spawning, and would provide enough overhead cover and food for fish and other 
aquatic life. This part of the modeling calculated flows based not on extreme rain events, but on 
the circumstances fish are most likely to encounter - flows that might be exceeded once every 
year or two. The model calculated such factors as flow depth, flow velocity, and the top width of 
the flow. All are important in determining a channel’s suitability as fish habitat. 
 
The South Channel will cross a recreational trail used by walkers and ATVers.  To maintain the 
use of this trail, the project includes a pedestrian bridge to span the 21-metre channel. 
 
Wherever practical, the channels will meander in the manner of a natural stream. The upper 
banks of the channels, above the protective rip rap, will have vegetation that will be planted in 
the form of hydroseed, small shrubs, and where appropriate, trees. 
 
2.7 Environmental Management Plan 
 
ADI developed an Environmental Management Plan for the project,  covering all the 
environmental issues expected to arise during construction. The contractor must implement this 
plan, which includes: 
 
• A plan for handling and stockpiling contaminated soils excavated during construction of 

the channels. 
• A plan for controlling odours, vapours, and dust generated during construction. 
• An air monitoring plan to ensure the health and safety of project workers on the site, and 

people in areas adjacent to the site. 
• A plan to deal with potentially contaminated groundwater in the channels during 

excavation. 
• Measures to control erosion and sediment laden water generated during construction. 
• Decontamination of construction equipment at the site wash down pad. 
 
2.8 Construction Schedule and Capital Cost Estimate 
 
Construction will take place between July, 2005, and December, 2006, at an estimated cost of 
approximately $7 million. 
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3.0 LEACHATE COLLECTION AND TRANSMISSION SYSTEM 
 
The leachate collection and transmission system entails the collection of flows from two existing 
shallow leachate collection systems on the municipal landfill sites upstream of the Coke Ovens, 
and their conveyance in pipe to the Muggah Creek Interceptor Sewer at Victoria Road. 
 
Designers considered two possible alignments: one parallel to the SPAR, and the other along the 
new South Channel of Coke Ovens Brook. They selected the northern alignment, along the 
SPAR, depicted in Figure 1. Detailed design features incorporated the following components: 
   
• Gravity piping from the shallow leachate collector for the capped Sydney landfill and the 

leachate collection system for CBRM’s dry waste management area with connection at 
one manhole; 

• Approximately 1.5 km of gravity piping to the Muggah Creek Interceptor Sewer; 
• Manholes at 100 metre intervals along the pipe line; and 
• Gravel service road off the SPAR to allow service.  
 
The leachate collection and transmission system will cost about $700,000.  There is no funding 
agreement in place for this part of the work, so no start date for construction has been set. 
 

4.0 ENVIRONMENTAL ASSESSMENT 
 
ADI prepared the Environmental Assessment for this project under the CEAA and  submitted it 
to the regulatory authorities for approval.  This included the submission of a project description 
to Public Works and Government Services Canada, the Responsible Authority for this project 
under the CEAA process.  The Environmental Assessment Report was issued on 3 June 2005.
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