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EXECUTIVE SUMMARY 
 
More than 15 years of investigations into contamination over the Coke Ovens Site and 
adjacent areas culminated during the last three years in the completion of Phases I, II and 
III Environmental Site Assessments.   The extent of contamination in surface and 
subsurface soils, groundwater, surface water and stream sediments were delineated, their 
movement modeled, risk to humans and ecosystem health evaluated and clean up criteria 
established.  This base of information led to the development of four remedial option 
plans for the Coke Ovens Site, which were provided in workbook form to the community 
to solicit their input in selection of the final options. 
 
All four options encompass the relocation and isolation of surface watercourses on-site, 
as a preventative measure.  This is required to minimize difficult and hazardous working 
conditions during soil extraction and/or remediation activities.  To address these 
concerns, the Coke Oven Brook channel on-site is to be isolated from upgradient flows 
through construction of diversion channels.  These would collect relatively clean water 
and divert it around the site.   
 
Three alignment options were delineated, then assessed at the preliminary design stage 
to: handle 1:100 year flows without flooding; minimize channel erosion and migration; 
limit inflows of contaminated groundwater from the Cape Breton Regional 
Municipality’s (CBRM) Municipal Ash Industrial Disposal (MAID) Site and Coke Ovens 
Site; and provide aquatic habitat enhancement allowing fish to migrate to the headwaters. 
 
One option was selected and is presently being investigated in detail to develop final 
designs in preparation for construction in Summer 2005.  It comprises two new channels 
to collect water draining onto the site from the north (Whitney Pier) and the south 
(Ashby).  The “north” and “south” channels collect these tributary flows before they enter 
the site, divert them around the perimeter of the site and finally discharge back into the 
original channel just upstream of Victoria Road.  
 
Contaminated shallow groundwater from the MAID Site is being collected by a shallow 
leachate collector and a dry waste management area drain, both of which presently 
discharge to the Coke Oven Brook channel upstream of the Coke Ovens Site.  In order to 
mitigate contaminant transport down the former and/or realigned channels, a piped 
leachate collection and transmission system (LCTS) will be constructed.  It will collect 
flows from both drains and convey them to the Muggah Creek Interceptor Sewer at 
Victoria Road for transfer to the Battery Point Wastewater Treatment Plant.  
 
Two routing alternatives for the pipeline were investigated and the northern route along 
the Sydney Port Access Road (SPAR) selected.  
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Together, the brook diversion and the LCTS will serve to: improve water quality in Coke 
Oven Brook; improve fish habitat in select portions of the Coke Oven Brook watershed 
drainage system; reduce flows in the contaminated reach of Coke Oven Brook to 
facilitate clean up; and reduce the introduction of contaminants into the Tar Ponds and 
the South Arm of Sydney Harbour from the Coke Ovens and MAID Sites. 
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1.0   PROJECT DESCRIPTION 
 
1.1  Nature of Project 
 
Coke Oven Brook has been heavily impacted from nearly 100 years of industrial 
activities associated with coking operations on the Coke Ovens Site and receipt of 
contaminated drainage from industrial waste disposal activities upstream within the 
watershed.  These activities have left behind a legacy of highly contaminated soil, surface 
waters, groundwater and stream sediments.  Remedial measures have already been 
implemented in the upper reaches of the Coke Oven Brook Watershed on and around the 
CBRM MAID Site.  This project concentrates on diversion of the flows from the Coke 
Oven Brook Channel, which lies in the heart of the contaminated area earmarked for 
large-scale remediation in the near future.   This project is preventative in nature in that it 
will reroute flows away from highly contaminated areas, thereby improving conditions 
further downstream in the watershed. The project will provide opportunity for 
enhancement of fish habitat. 
 
This project includes two primary components: 
 
• Realignment of Coke Oven Brook around the Coke Ovens Site for a distance of 

approximately 3130 metres (in two channels) from the west side of the former 
Sydney Landfill to the Victoria Road Overpass; and 

• Collection and transmission of subsurface leachate generated by operations of the 
MAID Site and the capped portion of the former Sydney Landfill to the Muggah 
Creek Interceptor Sewer at Victoria Road. 

 
1.2  Purpose of Project  
  
Coke Oven Brook currently conveys contaminated shallow groundwater leachate from 
the MAID Site, along with relatively clean waters from several feeder streams within the 
watershed, to the Tar Ponds.  These waters are further contaminated as they travel 
through the Coke Ovens Site and come in contact with contaminated soils and influent 
groundwater. Rerouting of the brook to non-contaminated ground will serve several 
purposes, the most important of which include: improvement of water quality in Coke 
Oven Brook; improvement of fish habitat in the select reaches of the brook; reduce flows 
in the contaminated reach of Coke Oven Brook to facilitate clean up; and to reduce the 
introduction of contaminants into the Tar Ponds and the South Arm of Sydney Harbour 
from the Coke Ovens Site, and ultimately, the MAID Site.    
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The proposed collection and piping of leachate from the MAID Site will remove a 
contaminated waste stream and, therefore, mitigate the introduction of contaminants into 
the Coke Oven Brook and downstream receiving systems.  
 
While the project will have benefits down the road related to the mainstream remediation 
project as well, the project is nonetheless separate and distinct for the purposes as 
described and for the purposes of this Environmental Assessment (EA). 
 
1.3  Project Name and Location 
 
The two component project is collectively referred is the Coke Oven Brook Realignment 
Project.  The project is proposed for industrial lands in the heart of the City of Sydney, 
Cape Breton Regional Municipality, Nova Scotia, formerly occupied by the Coke Ovens 
operations, the former Cape Breton Development Corporation’s Mullins Bank coal 
storage area and a portion of the CBRM’s MAID Site operations. 
 
1.4  Related Public Consultations 
 
Over the last 15 years or so, the general area of the Muggah Creek has been the subject of 
intensive technical investigations, as well as negotiations between the three levels of 
government with a view to eventual clean up of former industrial sites.  These include the 
Sydney Tar Ponds, Coke Ovens Site and the MAID Site.   Public consultation over the 
period 1996 to 2003 took place primarily within the Joint Action Group (JAG) forum, 
which comprised the three levels of government and the public through volunteer 
representation on various committees overseeing the clean up process.  During this period 
an estimated 100,000 volunteer hours were logged along with 900 public meetings 
(Sydney Tar Ponds Agency Website, www.gov.ns.ca/stpa). 
 
The CBRM has maintained consultations over the last several years with the Nova Scotia 
Department of Environment and Labour (NSDEL) regarding management of 
contaminated groundwater from the MAID Site, which currently drains into Coke Oven 
Brook.  NSDEL has expressed a requirement for collection and treatment of these waters.  
 
1.5  Environmental Assessment Regime 
 
It is not anticipated this undertaking will be subject to any other environmental 
assessment processes outside of the Canadian Environmental Assessment Act (CEAA).  
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1.6  Project Proponent and Contacts 
 
Project Proponent:  Nova Scotia Department of Transportation and Public Works 
      Sydney Tar Ponds Agency 
 
Proponent Contact: Richard Morykot, P.Eng., Project Manager  
      Sydney Tar Ponds Agency 
         1 Inglis Street 

P. O. Box 1028, Stn. “A” 
Sydney, Nova Scotia 
B1P 6J7 

 
      Telephone: (902) 567-1035 
      Fax:  (902) 567-1037 
      Email:  morykori@gov.ns.ca
 
Project Consultant: ADI Limited 
 
Consultant Contact: Brian Latimer, P.Eng., Project Manager 

Silicon Island, Suite 106 
 70 Crescent Street 
 Sydney, Nova Scotia  
 B1S 2Z7 
 
 Telephone: (902) 562-2394 
 Fax: (902) 564-5660 
 Email: blatimer@adisydney.ca
 
1.7  Federal Involvement  
 
The Government of Canada (GOC), through Public Works and Government Services 
Canada (PW&GSC), will be providing approximately 70% of the funding for the Coke 
Oven Brook Diversion component of this undertaking.  
 
Figure 1-1 depicts land ownership within the boundaries of the proposed project, 
including those owned by the GOC.  Land owners include:  
 
• Province of Nova Scotia (includes SYSCO property); 
• Cape Breton Development Corporation, a Federal Crown Corporation; 
• Cape Breton Regional Municipality;  
• An EMERA Numbered Company;  
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• Canadian National Railway; and 
• Private lands. 
 
1.8  Required Authorizations 
 
The project requires a determination under the CEAA prior to implementation.  All 
pertinent Federal agencies will have opportunity to participate in the CEAA process 
through the Federal Coordination Regulation under the guidance of the Responsible 
Authority (RA) for this project, PW&GSC.   
 
A requirement for a Federal permit under the Navigable Waters Protection Act will be 
determined through application to Transport Canada, however, it is anticipated that this 
project will receive an exemption under the Act.  
 
A Harmful Alteration, Disruption or Destruction of fish habitat (HADD) Authorization 
may be required from DFO.   However, preliminary discussions with DFO indicated this 
might not be the case.  Identification of aquatic enhancement features to be built into the 
realigned channel is on-going with DFO personnel.  DFO will determine its requirements 
for a HADD Authorization, and its subsequent status as RA, upon formal receipt of this 
Project Description through the Federal Coordination Regulation process.  
 
The following Provincial approvals will be required from the NSDEL pursuant to the 
Nova Scotia Environment Act: 
 
• Division I Water Approval under the Activities Designation Regulations for 

realignment of the brook; and 
• Division III Municipal Waste Approval under the Activities Designation 

Regulations for Leachate Collection and Transmission System. 
 
There are no municipal authorizations anticipated for this project.  
An outline of applicable legislation, regulations, codes and guidelines is provided in 
Section 1.10.  It will be the responsibility of the Proponent and its consultants to obtain 
all necessary permits and approvals prior to commencement of the work. 
 
1.9  Environmental Management Plan 
 
An Environmental Management Plan (EMP) will be prepared by the Proponent or its 
consultant and submitted for approval prior to initiation of the project.   The EMP will 
address specific areas of the final design of the project, which is ongoing at this time. It is 
intended that the EMP will form part of the construction contract for the project and that 
the successful contractor will be responsible to adhere to and/or implement all aspects.  
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The EMP will include an Environmental Protection Plan (EPP), which will outline 
specific environmental mitigations measures to be followed prior to and during the 
various phases of the project.  The EPP will be tailored to mitigate effects on valued 
environmental components identified during the EA, as well as on the general 
environment.  
 
Although the Proponent has an existing Occupational Health and Safety Plan (OHSP), 
which applies to all activities on the Coke Ovens Site, the EMP will include a plan that 
takes into consideration project specific health and safety issues.  The plan will address 
issues respective of the worker, as well as the general community.  Issues identified in the 
preliminary stages of the EA include exposure to solid, liquid and vapour phase 
contaminants, heavy construction activity and typical safety related issues within an 
urban setting and use of a wide range of construction equipment in multiple locations on-
site.  The Proponent’s consultant also has an OHSP specific to the design and 
construction management phases of this project. 
 
The EMP will include contingency plans to address emergency situations, which may be 
encountered during the project.  It will also provide a mechanism to respond in the event 
of a spill or release of a dangerous substance (e.g., fuel or hydraulic fluid).   
 
An important aspect of this project is the management of contaminated materials, which 
may be generated in the course of channel construction.  At this preliminary stage of the 
EA, there have been a number of areas identified where potential exists for contaminated 
soils and/or groundwater to be contacted during channel construction.  More detail will 
be developed during the course of the ongoing final design work.  To address this issue, a 
Waste Management Plan will be prepared in consultation with NSDEL outlining 
approved methods to handle and dispose of these materials. 
 
Ambient air quality will be monitored during construction of the project.  Results of the 
ambient monitoring program will be compared to criteria established for the project.  
Ambient air criteria for a majority of the parameters to be monitored (e.g., PAHs, VOCs 
and PM10) have been established by the Ontario Ministry of Environment and will be 
adopted for this project.  In addition, the NSDEL standard for totals suspended particulate 
will be used to ensure air quality is not adversely impacted.  This monitoring program 
will be integrated with the Waste Management Plan. 
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1.10  Legislation, Regulations, Codes of Practice and Guidelines 
 
This project in its various aspects is regulated by federal and provincial legislation, 
regulations, codes of practice and guidelines (collectively referred to as standards).   The 
following subsections outline the applicable standards of the two levels of government 
pertinent to this project.   
 
1.10.1  Federal Standards  
 
1.10.1.1 Canadian Environmental Assessment Act 
 
The CEAA requires assessment of projects when a federal authority: proposes a project; 
provides financial assistance to enable a project; sell, leases, or otherwise transfers 
control or administration of federal land to enable a project; or provides a licence, permit 
or an approval that is listed in the Law List regulations that enables a project. 
 
The Federal Coordination Regulations (FCR) under CEAA requires the RA for the 
project to notify other federal agencies of the undertaking and request their input for 
aspects covering their areas of mandate.  This document is intended to facilitate the FCR 
process. 
 
1.10.1.2  Fisheries Act 
 
The Fisheries Act regulates all activities that may in any form potentially harm fish or 
fish habitat (HADD).  For this project, the primary activities include the realignment of 
Coke Oven Brook itself and the impact it may have on fish habitat of the existing channel 
and the release of contaminants to the watercourses during the construction of the new 
channels. 
 
Section 35 of the Act covers HADD and is enforced by DFO.  Section 36 of the Act 
covers the release of deleterious substances to receiving waters and enforced by 
Environment Canada. 
 
1.10.1.3  Navigable Waters Protection Act 
 
The Navigable Waters Protection Act (NWPA) regulates construction and operation of 
facilities in marine and freshwater which may affect navigation.  For this project, 
realignment of Coke Oven Brook is the primary activity.  The NWPA is administered by 
Transport Canada. 
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1.10.1.4  Transportation of Dangerous Goods Act 
 
The Transportation of Dangerous Goods Act (TDGA) and its regulations apply to the 
handling, offering for transport, or transportation of dangerous goods. The Act defines 
what constitutes a dangerous good, specifies classifications and packaging requirements.  
For the most part, transportation of dangerous goods is regulated provincially and it is not 
anticipated that it will apply for the purposes of this project; however, unforeseen special 
circumstances may arise where it does apply. 
 
1.10.1.5  Migratory Birds Convention Act 
 
Regulations pursuant to the Migratory Birds Convention Act provide for prosecution of 
anyone releasing into waters or areas frequented by migratory birds any substance 
harmful to birds.  Given the circumstances associated with this project and the quality of 
existing effluents to receiving waters, it is not anticipated that any project activity will 
contravene this Act. 

1.10.2 Provincial Standards 
 
1.10.2.1 Nova Scotia Environment Act 
 
The Nova Scotia Environment Act is the premiere piece of legislation in the province 
governing various activities, construction projects and commercial/industrial business 
operations.  The Act includes a long list of regulations, which govern many aspects of 
this project.   The following table lists the applicable regulations and application to this 
undertaking. 
 
Activities Designation 
Regulations 

Division I – Water Approvals: covers use or alteration of a 
watercourse.  Approval required for brook realignment. 
Division III – Municipal Waste Approvals, Part 3 Water 
Works: covers construction and operation of the proposed 
LCTS.  Approval required for this project. 
Division IV – Dangerous Goods/Waste Dangerous Goods/ 
Salvage Yard Approvals: section 10(1)(a) covers a facility for 
the handling of dangerous goods or waste dangerous goods as 
defined in the Dangerous Goods Management Regulations.  
May govern the management of contaminated soils on-site, 
which cannot be disposed in landfill. 
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Dangerous Goods 
Regulations 

Applies to the handling and storage of materials considered 
to be a potential threat to the environment.  Will apply to 
handling and storage of contaminated soils generated during 
channel construction which meet the definition of dangerous 
goods as applied therein.  May also apply to metal sludge, 
which may accumulate in LCTS equalization ponds. 

Emergency Spill 
Regulations 

Governs the release of a substance that causes or may cause 
an adverse effect.  Includes dangerous wastes of ≥ 5 L or 5 kg 
and miscellaneous products ≥ 50 L or 50 kg.  For this project, 
hydraulic oil and equipment fuels would likely be covered in 
the latter category.  Notification of spill is required. 

Air Quality Regulations These regulations set limits for ground level concentrations 
of certain contaminants in air, but these are more directed at 
large point source emissions, such as from a power plant as a 
power generator.  The Ontario Ministry of Environment has 
established criteria for contaminants common to those 
associated with this project (e.g., PAHs, VOCs and PM10).  
These will be adopted for this project. 

 
1.10.2.2 Dangerous Goods Transportation Act and Regulations 
 
The Act and its regulations are tied closely with its federal counterpart, carrying similar 
requirements for classification and packaging. They also carry the same safety 
requirements, safety standards and safety marks as the Federal Regulations and have the 
same force and effect. 
  
1.10.2.3 Occupational Health and Safety Act 
 
This Act regulates workplace practices pertinent to worker health and safety.  For this 
project, all aspects of the work are essentially covered. 
 
1.10.2.4 Guidelines for the Disposal of Contaminated Solids in Landfill 
 
These guidelines govern the disposal of contaminated solids in an approved landfill based 
on an escalating chemical quality/confirmation procedure.  Solids passing a specified list 
of quality criteria can go directly to landfill.  Solids failing the initial testing, but passing 
a second stage leach test can also go to landfill.  Beyond this stage, waste solids must be 
disposed of in approved engineered facilities or through a registered hazardous waste 
disposal company. 
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1.10.2.5 Noise Guidelines 
 
The Province of Nova Scotia, as a rule, stipulates noise guidelines as a condition of 
operating permits for industrial operating facilities, but does not regulate noise levels on 
construction projects such as proposed herein. Noise control within a residential 
community is normally an area of municipal responsibility and for this project will be 
governed by the CBRM Noise By-Law.  This By-Law covers activities that unreasonably 
disturb the peace, comfort and tranquility of a resident at specified times of the day.  
Fines are levied for contravention of this By-Law.  
 
 
2.0  EXISTING ENVIRONMENT 
 
2.1  Project Location 
 
Figure 2-1 shows the project location within the former 72 hectare Coke Ovens Site in 
the heart of the City of Sydney’s industrial land use area, Cape Breton Regional 
Municipality, Cape Breton County, Nova Scotia. The approximate center of the proposed 
project area, as referenced from Department of Energy Mines Resources Topographic 
Series Map 11K/1 of Sydney, is Universal Transverse Mercator Grid Reference 184143.  
    
Figure 2-1 also illustrates the land use setting of the project area.  The residential 
community of Whitney Pier borders the site to the north.  Homes along adjacent 
Frederick Street have largely been purchased by the Province and subsequently razed to 
achieve separation from the Coke Ovens Site.  The Mullins Bank portion of the site in the 
southwest corner is bordered by residential areas along Victoria Road to the west and 
Vulcan Avenue to the south.   The CBRM MAID Site is adjacent to the east, while 
Victoria Road and the former Sydney Steel Corporation site is adjacent to the west.  The 
Sydney Tar Ponds, also referred to as the Muggah Creek Estuary, and the receiving 
waters of the South Arm of Sydney Harbour are also located to the west.  The existing 
Muggah Creek Interceptor Sewer is located just to the west of the Victoria Road 
Overpass.  
 
Figure 2-2 provides a more detailed representation of the site, major project components 
and location of the watercourses pertinent to this undertaking.   Not visible in the figure 
are the hundreds of existing monitoring wells installed over the years, which continue to 
be used as a major resource to document current conditions within the various strata 
beneath the site.  It is estimated that approximately 25 monitoring wells will be 
compromised by the construction of this project.   In addition, there is a major power line 
bisecting the western portion of the site in the vicinity of the planned confluence of the 
two new channels.   This will require relocation prior to construction in that area.  
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2.2  Environmental Features 
 
2.2.1 Physical Components  
 
The physical and chemical characteristics of the geology, pedology, climatology, 
hydrology, hydrogeology and groundwater stream interaction (GWSI), as well as their 
impact on contaminant distribution and transport within the study area have been 
extensively documented within the Phase 1 ESA (CBCL, 1999), Phase II ESA (JDAC, 
2001) and Phase III ESA (JDAC, 2002) for the Coke Ovens Site.  Pertinent components 
of the MAID Site were also assessed by JDAC (2001).  The following outlines a brief 
summary of the findings as related specifically to the realignment. 
 
2.2.1.1   Geology 
 
The study area is located within the Sydney Coalfield.  The bedrock underlying the site 
comprises predominately sandstones of the South Bar Formation of the Morien Group, 
which dip eastward at approximately 10 degrees.  The coalfield is characterized by gentle 
northeast-southwest trending fold axes, one of which comprises a box fold emanating 
outward from the Coxheath Hills and extending under the site.  These tectonics have 
developed a well-defined orthogonal joint system within the sandstones, which are 
relatively frequent, open, well developed and interconnected. 
 
The coalfield was glaciated during the Wisconsin ice advance, which emplaced a 
relatively thin (2 to 4 metre thick), non-calcareous, stoney, sandy silt basal till over the 
project area. 
 
The surface of the site is now covered by a man-made fill of varying texture ranging from 
1 to 8 metres in thickness.  Embedded within this unit is an extensive maze of subsurface 
piping. 
 
These geological processes provide a geomorphic expression, which evolved principally 
from differential erosion associated with subaerial exposure since late Tertiary time.  
Glacial erosion and deposition had only a secondary effect.  All hills and valleys are low 
and well rounded over the Morien lowlands and are primarily bedrock controlled. Coke 
Oven Brook is positioned within a major, broad, U-shaped valley with elevation 
differences of 70 to 80 metres to the north and south.  The valley is open ended to both 
the east and west.   
 
The coastline of the coalfield is a deeply indented shoreline of submergence, which 
heavily dissected the coalfield with saline embayments, as exemplified by the Muggah 
Creek Estuary (Tar Ponds) positioned some 0.8 km downstream from the end of the 
proposed realignment. 
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2.2.1.2   Pedology 
 
Since glacial retreat some 10,000 years ago, Podzol soils were developed over the surface 
of the till.  On-site, these were either removed by site operations, buried by infilling. 
 
2.2.1.3  Climatology 
 
The climate of the coalfield is humid continental.  The 30-year Normal annual 
precipitation is a seasonally well distributed 1480 mm, with maximum values during the 
fall rains.  This positions the site in one of the highest precipitation regions within the 
country.  Approximately 27% originates as snow, falling between early December and 
mid April.  The 30-year Normal annual air temperature is 5.5oC.  Monthly values below 
freezing occur during December through March inclusive, peaks occur in July and 
August.  The resultant total annual water surplus is approximately 290 mm peaking in 
November, accompanied by a small water deficit of 6 mm. 
 
There was a low frequency, longer-term fluctuation of increasing precipitation and 
reduced air temperatures from the mid 1950’s to the late 1980’s.  Since that time, 
precipitation is declining and air temperatures are rising.  This is superimposed upon a 
high frequency (two year), shorter-term trend in both air temperature and precipitation. 
 
Winds are predominately from the southwest.  However, there is a seasonal shift in 
prevailing winds from the south-southwest during the summer (April through September 
inclusive) to west-southwest in the winter (October to March inclusive).  In the latter 
period, there is also a definite north component during March, April and May. 
 
2.2.1.4   Hydrology 
 
Coke Oven Brook is positioned within provincial drainage basin SD41, which drains 
directly into the saline waters of Sydney Harbour through the Muggah Creek Estuary, 
now referred to as the Tar Ponds. The watershed upstream of Victoria Road, which the 
realigned channels respond to, is 10.2 km2.  The relatively small size, which is 
characteristic of basins within the coalfield, is a function of differential erosion coupled 
with postglacial sea level rise.  The former created numerous small basins; the latter 
submerged most of the downstream portions of these systems. 
 
Morphologically, streams over Morien bedrock similar to Coke Oven Brook are generally 
strait to slightly sinuous, single channel systems for water and sediment transport.  Lag 
pavements derived from the underlying till result in high width/depth ratios.   Drainage 
patterns are primarily coarse textured and trellised, with a secondary dendritic 
component, due to the relatively thin till cover. 
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Longitudinal stream profiles are predominantly low.  Most reveal a high gradient nick 
point at their mouths due to rapid coastal cliff erosion.  Coke Oven Brook is one of the 
few exceptions, revealing a normal concave upward profile.  However, no tidal effects 
are found within the reaches in question. 
 
The hydrologic regime within the coalfield is driven by pluvial (rainfall) and nival 
(snowmelt) processes.  Annual streamflow hydrographs are characterized by peak flows 
in spring (March/April) and late fall (November through January), with lowest 
streamflows occurring in July and August. 
 
2.2.1.5  Hydrogeology 
 
The coalfield lies within the northeastern Appalachian region of North America.  Within 
Cape Breton Island, the study area is positioned within a “Lowland Setting” consisting of 
a glacial till over bedded sedimentary rock.  Three hydrostratigaphic units (HUs) control 
the groundwater flow and groundwater stream interaction.  These include: the Lower 
Morien HU (hydraulic conductivities (K) in the range of 10-3 to 10-5 cm/sec), Till HU (10-

4 to 10-6 cm/sec) and Fill HU (10-2 to 10-6 cm/sec).  
 
The large annual surplus typically arises over nine months in two distinct wet seasons. 
Warming trends in March, April and May release the snowpack storage and eliminates 
frost cover, allowing for the Spring Groundwater Recharge Window, resulting in peak 
groundwater head levels. Summer recession begins in May and June, declining to 
minimums in September. The fall rains received from October to December inclusive 
create the Fall Recharge Window, after minor soil moisture deficit is replenished.  Winter 
conditions of snowfall and frost usually create a minor recession in head levels in 
February. However, the extent is dependent upon moderating conditions creating 
snowmelt and rain on snow conditions. 
 
The elevated water surplus combined with the relatively low K of the Till HU creates a 
water table within the Fill HU.  This has direct interaction with embedded piping 
infrastructure and Coke Oven Brook, which drains through the center of the Coke Ovens 
Site.  Artesian conditions are experienced within the shallow bedrock over the site with 
general flow downvalley and toward Coke Oven Brook, responding to topographic 
influences and drainage effects of the channel.  The extent of GWSI between the Lower 
Morien HU and the brook is controlled by the Till HU. 
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2.2.2 Biological Components 
 
2.2.2.1  Terrestrial 
 
The terrestrial biology of this area is in a state of transition. With the cessation of coking 
operations and the removal of most surface structures, the terrestrial vegetation is slowly 
re-establishing itself. The entire area has likely been without appreciable vegetation at 
some time within the 100+ year history of steel making in Sydney.  The current terrestrial 
ecosystem is best described as industrial/urban grassland with some larger shrubs and 
deciduous trees dispersed throughout the area, especially along the current Coke Oven 
Brook channel.  There have been comprehensive studies of flora and fauna (AMEC, 
2004).  
 
The conclusion from all reported investigations is that there are no species at risk, either 
flora or fauna, within the spatial boundaries of the project. 
 
2.2.2.2  Aquatic 
 
The aquatic environment is characterized by a series of freshwater discharges from seven 
subwatersheds, which drain into Coke Oven Brook and finally the South Pond of the 
Muggah Creek Estuary. The major streams are: 
 
• Domtar Brook 
• Whitney Pier Brook 
• Frederick Street Brook 
• Radar Brook 
• Background Brook 
• Incinerator Brook and CBRM Maid Pond discharge 
• Cagney Brook 
 
These all meet at a point just east of the Victoria Road Overpass as they leave the project 
site’s western boundary. 
 
Coke Oven Brook, at present, is a highly impacted stream because of groundwater 
contamination from many sources and general condition of the watercourse, including: 
 
• Leachate from the former Sydney Landfill and CBRM dry waste management 

areas; 
• Subsurface drains under the Coke Ovens Site;   
• Groundwater leachate plumes underlying the Coke Ovens and Domtar Sites; 
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• A thick layer of sediment, coal tar and heavy metal precipitate over the channel 
bed at various locations; 

• Erosion of channel embankments have caved in many locations and erosion is 
prevalent; 

• Channel cluttered with debris from the upgradient landfill which hinders flow; and  
• Portions of channel in boxed structures and culverts have failed or are 

compromised due to deterioration. 
 
Coke Oven Brook has been surveyed for fish (Foulds, 2001). That study found fish 
species throughout the main channel of Coke Oven Brook were limited to Mummichogs 
and Banded Killifish (Fundulus sp.).   Sticklebacks (Pungitius sp.) and brown bullheads 
(Ictalurus nebulosus) were found in tributaries leading into Coke Oven Brook and Maid 
Pond, respectively. The Mummichogs and Banded Killifish were noted as being in poor 
condition with many growths protruding from their skin that appeared as “tumours”. 
 
See a more detailed description of how this project will affect aquatic ecosystems in 
Section 4.0. 
 
2.3  Land Use 
 
2.3.1 Current and Past Use 
 
Remedial activities on the Coke Ovens Site commenced in the late 1980’s, following 
some 100 years of coking and by-product manufacturing operations on the Coke Ovens 
Site and decades of coal storage and transshipment from the Mullins Bank Site.  Since 
that time, the project site has been off limits to general public access as site assessment 
activities were carried out and initial efforts for site clean up were actioned.  
 
The late 1980’s saw demolition of most of the surface facilities over the Coke Ovens Site.  
There was an approximate 10 year hiatus, followed over the last three to five year period 
with removal of the final facilities including the Pocket, Stacks, By-Product Building, 
Domtar Tank, as well as removal of residual piles of coal, coke and sulfur and erection of 
several kilometers of fencing. Work on the MAID Site has included the realignment of 
Coke Oven Brook around that site, construction of a subsurface cutoff wall to separate 
contaminated groundwaters from the clean waters of MAID Pond, capping of the former 
Sydney Landfill and installation of subsurface piping to collect shallow groundwater 
(leachate) from the site.   
 
The project site and general area does not lend itself to recreational land use, however, 
several ATV paths are present, in the unsecured eastern portion of the site, attesting to the 
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importance of this area as a “short-cut” from the Whitney Pier residential area to the 
commercial district along Welton Street to the southeast. 
 
2.3.2 Site Contamination 
 
Phase II and III ESA’s of the Coke Ovens and MAID Sites identified widespread 
contamination in water and soils.   These investigations provide suitable coverage over 
most of the proposed realigned channel footprint.   Additional testing will be required 
prior to construction in selected areas to provide final refinements. 
 
The selection of the final centreline of the channels and positioning of lined sections will 
be related to minimizing: 
 
• Inflow of contaminated groundwater from both the Bedrock And Fill HUs; 
• Inflow of contaminated surface water; 
• Volume of contaminated soils required to be excavated for channel construction; 
• Potential release of vapours during channel excavation; and   
• Interception of historical subsurface infrastructure.  
 
The ESA datasets are being reviewed during the final design process to specifically 
address these issues along the channel centrelines.  Specific analysis focuses on: 
 
• Inorganic indicators of acidic drainage from previous coal storage areas over the 

Coal Pile Runway and Mullins Bank (e.g., sulfate, pH, total dissolved solids, iron 
and manganese); 

• Inorganic indicators of MAID Site leachate (e.g., total dissolved solids, chloride, 
nitrogen, total organic carbon, iron and manganese); 

• Organic indicators for coking and by-product facilities (e.g., benzene, total organic 
carbon and nitrogen); 

• Organic indicators of coal tar storage (e.g., naphthalene, total polycyclic aromatic 
hydrocarbons and pure product); 

• Presence of subsurface infrastructure, including piping, drains, etc.; and 
• Metal indicators of fill disposal and airborne fallout (e.g., cobalt, copper, 

manganese and zinc).  
 
Locations of the various contaminants of concern are being mapped to facilitate the final 
location of the channels.  Quantities of contaminated materials will be derived during this 
review, illustrated on drawings of the site with proposed channel alignments and 
incorporated into the EMP for the Construction Phase of the project.    
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Section 3.4.2 provides an initial indication of existing contamination on the site and 
disposal options. 
 
2.3.3 Aboriginal Land Use 
 
The Membertou Indian Reserve No. 28B, comprising 1067 members (Christmas, 2004), 
is a very progressive and growing Mi’kmaq community located in the City of Sydney, 
approximately 4 km to the southeast of the project area. In addition, the Membertou First 
Nation comprises a small tract of uninhabited lands off Lingan Road (IR 28A) 
approximately 1.8 km due north of the project site and the Caribou Marsh Reserve (IR 
29), some 11.5 km to the southwest.  The Caribou Marsh site is also uninhabited, but is 
utilized for recreational and ceremonial purposes.  
 
The present day Membertou Reserve was 125 members strong in 1926 when the 
Exchequer of Canada ordered it relocated from its original location along Kings Road, 
where its member’s subsistence fished and hunted along the shores of the South Arm of 
Sydney Harbour (Scott, 2004).  
 
The Mi’kmaq people, as long-term residents of the Sydney community, have a vested 
interest in this project and the effects it may have on the community as a whole.  
 
2.3.4 Designated Sites and Special Places 
 
The project site is situated just 1 km due east of “peninsula” Sydney, considered the 
oldest and most historic area of the City (JWEL, 2000).  Work completed during the 
Heritage Resources Impact Assessment associated with the Muggah Creek Interceptor 
Sewer (JWEL, 2000) concluded that the branch of the sewer closest to the site of this 
undertaking was severely compromised due to the heavy industrial development in the 
area.  Treasured structures remaining from the 18th century era on the peninsula include 
the Cossit House and St. Georges Anglican Church.  
 
The famous Fortress of Louisbourg National Historic Park site is located approximately 
40 road km to the southeast of Sydney, the Marconi National Historic site is 18 air km to 
the northeast and the Cape Breton Highlands National Park, 60 air km to the northwest.   
 
Within the Sydney Coal Field there are several Provincial Parks and Protected Areas.  
These are listed below with approximated air distance and direction from the project site: 
 
• Groves Point (16 km northeast) 
• Big Bras d’Or (22 km west) 
• Dalem Lake (22 km northeast) 
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• Ben Eoin (31 km southwest) 
• Dominion Beach (13 km northwest) 
• Petersfield Park (3.5 km due west) 
• Mira River (16 km southeast) 
• Lingan Beach (22 km northeast) 
• Sydney River (7 km southwest) 
 
Designated areas within the Sydney Coal Field include the three Indian Reserves 
discussed in Section 2.3.3 (IR’s 28A, 28B and 29) and three Department of National 
Defence (DND) sites, including: 
 
• Gilholmes Lake Rifle Range approximately 2 km to the southeast of the site; 
• Canadian Coastal Radar Station (2 km to the north); and 
• An abandoned former DND site within 400 metres of the Radar Station. 
 
Provincial Game Sanctuaries or Wildlife Managements Areas within 30 km of the project 
site include: 
 
• Big Glace Bay Lake Migratory Bird Sanctuary (20 km to the northeast); 
• Scatarie Island Wilderness Area (30 km to the southeast); and 
• Bird Islands (proposed Ecological Site 24 owned by the Nova Scotia Bird Society, 

25 km to the northwest) (NS Museum, 1996). 
  
  
3.0  PROJECT INFORMATION 

 
3.1  Project Boundaries 
 
The spatial boundaries for this EA are three-fold in scope, including: 
 
• Detailed assessment of the 72 hectare Coke Ovens Site and immediately adjacent 

areas in which the realigned channels will be constructed; 
• A regional hydrogeological assessment of the 10.2 km2 Coke Oven Brook watershed 

upstream of the Victoria Road Overpass, which generates flow to be diverted by the 
channels; and 

• A generalized cumulative impacts assessment on structures and activities in and 
adjacent the Coke Oven Brook channel down to the South Tar Pond. 

 
The realigned channels are designed to simply transfer flow from the original channel by 
gravity drainage. They do not accommodate new discharges, nor do they direct flows in 
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or out of the Coke Oven Watershed. The new channels will be positioned on the 
periphery of the Coke Oven Brook Valley floor and, therefore, spatially close to the 
original channel.  Therefore, the description of the existing environment, especially the 
hydrology and hydrogeology are inseparable and will be treated as such for the purposes 
of this EA. 

 
The temporal boundaries are constrained within three phases, including: 
 
• Design, culminating in approvals to commence construction in the Spring/Summer 

of 2005; 
• The one to two year construction period; and 
• The post construction long-term maintenance and monitoring phase, the final time 

line for which is presently unknown.  

3.2  Coke Oven Brook Realignment  
 
Realignment of Coke Oven Brook is a major component of this project.  An overview of 
the derivation of the selected channel alignment is provided in the following subsection, 
along with a description of channel features in subsequent sections.   

3.2.1 Conceptual Overview 
 
Three options for Coke Oven Brook realignment were evaluated during the Phase I 
Conceptual Design (Dillon and Franz Environmental, 2004) with the following objectives 
and technical requirements: 
 
• Minimize the discharge of leachate into the Brook from the landfill; 
• Minimize contamination of the Brook from the Coke Ovens Site by creating 

separation between brook flow and contaminated materials in the existing Coke 
Oven Brook alignment;  

• Provide cost effective solutions; and 
• Identify two preferred options out of the three.  
 
Figure 3-1 provides a schematic of the three alignments evaluated.  As shown, common 
to all three options is the handling of Domtar Brook in a piped section of new channel 
(Reach E to F) and a lined reach (F to C).  The new alignment for Cagney Brook in lined 
and unlined reaches, is also common to the three options (D to B and B to C).  All three 
options have convergence of the channel alignments just to the east of the Victoria Road 
Overpass.  Discharge from the site is to the South Tar Pond, via the existing corrugated 
steel culvert beneath the Victoria Road Overpass and Coke Oven Brook Connector.   
Table 3-1 provides a brief summary of the features, which differentiate the three options. 
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Table 3-1: Channel Realignment Option Features 

Option 1 Includes diversion of waters from MAID Pond and Background and Radar 
Brooks via Reach A to B to confluence with Cagney Brook.  Includes lined 
and unlined sections, as well as culverted channel and a bermed section.   

Option 2 Similar to Option 1, with the exception of the flow from MAID Pond and 
Background and Radar Brooks, would be along same alignment as existing 
Coke Oven Brook (G to C).  Entire channel would be lined to gain separation 
from contaminants. 

Option 3 Includes two channels.  North Channel conveys Background and Radar 
Brooks to west (G to F) and picks up Frederick Street and Whitney Pier 
Brooks on the way in lined, unlined and culverted sections. South Channel 
diverts MAID Pond outlet to confluence with Cagney Brook (H to B) in lined 
and unlined channels, as well as culverted channel and a bermed section.   

 
The Phase I review of the three options included surface water modeling of the channels 
for a 1 in 100 year design storm in a trapezoidal channel with 3(H):1(V) side slopes, a 
minimum bottom slope of 0.5% and bottom channel width of 2 metres.  The concept 
design did not include aquatic enhancement, which was to be considered during final 
design.  
 
Consideration was also given to liner type, including concrete, geosynthetic clay (GCL), 
high density polyethylene (HDPE) and clay.  These liner types were evaluated in terms of 
the following: 
   
• Water retention capability; 
• UV resistance; 
• Chemical resistance; 
• Flexibility; 
• Ease of installation; 
• Effect on habitat; 
• Long-term maintenance; and  
• Cost. 
 
Extensive groundwater modeling was carried out to determine flow characteristics 
beneath and into the three channel option alignments under varying lined and unlined 
conditions.  Modeling to select the preferred options included: 
 
• Particle tracking analysis; 
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• Simulated contaminant transport modeling; 
• Calculation of Natural Attenuation Factors (NAFs) based on contaminant transport 

model simulation results; 
• Estimation of concentrations of chemicals of concern at the discharge points 

derived for the NAFs; and  
• Comparison to Reference Toxicity Values (RTVs) to estimate potential for 

ecological impact. 
 

Option 2 was eliminated due to anticipated construction difficulties and the fact that it 
kept water flowing through the heart of the contaminated area.  This alignment would 
require lining along its full length and a piped underdrain system. 
 
Options 1 and 3 were selected as the best of the three and optimization of these for 
channel lining was carried out. 
 
Multiple simulations showed Option 3 required less lined channel than Option 2, with no 
contaminated groundwater predicted to flow to the realigned channel.  Cost analyses of 
Options 1 and 3 with various liner types were carried out to determine overall cost 
effectiveness of the alternative alignments. The concrete liner system was immediately 
ruled out due to cost.  The clay liner was not considered sufficient to meet the objectives 
set for review.  Both the HDPE and GCL liners were judged to be acceptable to meet 
project objectives.  
 
Despite the larger amount of channel required, Option 3 with use of the GCL liner was 
determined to be the most cost effective alternative for Coke Oven Brook realignment.  It 
was recommended as the preferred option, with additional modeling and detailed design 
to be carried out at the final stage. 
 
Option 3 is presently in the detailed design phase, and is the subject of this EA.  
 
3.2.2 Components and Structures 
 
The realignment of Coke Oven Brook component of this project includes diversion via a 
two-channel system.  The existing Coke Oven Brook channel presently serves three 
functions: 
 
1. It conveys clean surface water from the MAID Site via MAID Pond, westward 

through the Coke Ovens property and discharges into the South Tar Pond via the 
Coke Oven Brook Connector.  Along the way, clean flows from Background, 
Radar, Frederick Street, Whitney Pier, Cagney and Domtar Brooks are picked up.    
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2. It conveys groundwaters from the MAID Site collected in two shallow leachate 
systems.  

3. It collects contaminated groundwater seeping out of the fill and bedrock under the 
Coke Ovens Site.  

 
It is the objective of this project to separate these three flow systems with: 1) “clean” 
water going to the realigned Coke Oven Brook channels; 2) impacted waters from the 
shallow collectors being combined in a piped system for transport to the Muggah Creek 
Interceptor Sewer and eventual treatment at the CBRM Municipal Wastewater Treatment 
Plant (MWWTP) located at Battery Point (see Section 3-3); and 3) groundwater 
discharge allowed to continue draining into the existing channel.  The residual flows in 
the existing Coke Oven Brook Channel following project implementation will be dealt 
with over the course of another project.  

 
Figure 3-2 provides an illustration of the proposed project components based upon the 
recommended Option 3 (Dillon and Franz Environmental, July 2004). As illustrated in 
the figure, the realignment is comprised of north and south channels. 
 
3.2.2.1   North Channel 
 
The North Channel is designed to collect relatively clean water from the tributaries 
draining into Coke Oven Brook from the north.  These include Radar Brook and 
Background Brook, via a new channel to Frederick Street Brook to the west. The new 
channel then picks up Whitney Pier and Domtar Brooks, the latter coming from the west 
in a new culverted section.  The channel is then diverted to the southwest under the 
railine and the SPAR to its confluence with the existing Coke Oven Brook immediately 
upstream of the Victoria Road Overpass.  The primary features of the North Channel 
include (all sizing, exact location and design to be determined): 
 
• Typical section of channel to be trapezoidal shaped with side slopes of 3(H):1(V) 

to accommodate a 1:100 year design storm; 
• Rip-rap lined sections of channel (approximately 850 metes); 
• Sections of GCL or HDPE lined open channel where required to minimize impact 

of potentially contaminated groundwater (approximately 300 metres);  
• Sections of channel in culvert (approximately 495 metres);  
• Existing culverted portion south of the railine through the coal pile runway to be 

separated from the realigned channel and allowed to continue to discharge into 
Coke Oven Brook; 

• Guardrail protection in areas of steeper slopes; and 
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• Aquatic habitat enhancement features (e.g., fish-friendly culverts, appropriate 
stream gradients, hydraulic habitats (pools and riffles), in-stream and riparian 
cover and substrate (clean gravels and cobble). 

 
3.2.2.2   South Channel 
 

The South Channel is designed to collect relatively clean water from tributaries draining 
onto the Coke Ovens Site from the south.  These include Prince Street and Incinerator 
Brooks, which are captured by MAID Pond and diverted into the headwaters of the South 
Channel, as well as Cagney Brook.  It then continues northwestward to its confluence 
with the existing Coke Oven Brook immediately upstream of the Victoria Road 
Overpass.  The primary features of the South Channel include (all sizing, exact location 
and design to be determined): 
 
• Typical section of channel to be trapezoidal shaped with side slopes of 3(H):1(V) 

to accommodate a 1:100 year design storm; 
• Sections of GCL or HDPE lined open channel, where required to minimize impact 

of potentially contaminated groundwater (estimated at 520 metres); 
• Sections of channel in culvert (approximately 120 metres); 
• Section of rip-rapped lined, above grade, bermed channel (approximately 220 

metres); 
• Rip-rap lined sections of channel (approximately 630 metres); 
• Removal of culverted portion of Cagney Brook under the Mullins Bank area; 
• The portion of the Cagney Brook underdrain positioned under the Coke Ovens Site 

to be left in place and kept isolated from the realigned channel and allowed to 
drain into the existing Coke Oven Brook channel; 

• Pedestrian/ATV access across the channel’s eastern portion (possibly by bridge); 
and 

• Aquatic habitat enhancement features (e.g., fish-friendly culverts, appropriate 
stream gradients, hydraulic habitats (pools and riffles), in-stream and riparian 
cover and substrate (clean gravels and cobble). 

3.2.3 Construction Requirements  
 
The construction of the new channels will be accomplished largely through use of earth 
moving equipment such as: excavators, dozers, backhoes and loaders.  Preliminary 
quantities for completion of the Option 3 Realignment have been calculated (Dillon and 
Franz Environmental, July 2004) and include the following: 
 
• Clearing and grubbing (23000 m2); 
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• Soil/rock excavation (135000/9000 m3); 
• Installation of 570 metres of 1500 to 3000 mm diameter piping and two manholes; 
• 450 metres of earthen berms; 
• Channel liner (30000 m2); 
• Stone rip-rap (23000 m2); 
• Aquatic habitat enhancement (to be determined in final design, examples provided 

in previous sections);  
• Removal of existing Cagney Brook underdrain; and 
• Sediment and erosion control features (some temporary and some permanent). 
 
It is important to note that the above listed quantities are based on a conceptual design 
and will likely be altered in the process of detailed final design. 
 
3.2.4 Project Activities 
 
3.2.4.1 Construction Phase 
 
The construction phase for this project is scheduled to commence in the spring of 2005 
and extend for one or two construction seasons pending final design and EA outcome. 
Activities typical of earth moving projects will include excavation of the new brook 
channels optimizing cuts, but maintaining channel slopes to meet hydraulic and aquatic 
habitat enhancement requirements.   
 
Figure 3-3 shows a typical rip-rap lined cross-section that will form the majority of the 
channel.  Also shown are sections of GCL and HDPE lined channels that will be placed 
in portions of the site where potential communication with contaminated soils and/or 
groundwater exists.  The type of liner to be used and exact locations will be determined 
through use of the vast amount of analytical information on the site and additional 
groundwater modeling planned for the detailed design phase.  Restricting the inflow of 
contaminated groundwater to the new channels will be critical to the success of the 
realignments.  This will be accomplished as much as possible by channel location to 
reduce the need for lining.  Where lining is necessary, the design will have to incorporate 
transport of inflowing groundwaters under the liner in the bedding material.   
 
Volumes of reusable and contaminated materials have not been determined at this stage, 
however, it is intended that maximum reuse of materials generated during channel 
excavation will take place where possible on-site to construct berms for above grade 
reaches of the channel, site grading, construction of the LCTS equalization pond and 
stockpiled for other uses.   As discussed in Section 1.9, a Waste Management Plan will be 
developed prior to project implementation to address the handling and disposal of 
contaminated soils and groundwater encountered during channel construction. At this 
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preliminary stage, it is anticipated that materials suspected as contaminated, will be 
verified through chemical testing and, if proven to be contaminated, stockpiled in an 
approved manner on an approved area of the Coke Ovens Site for remediation during site 
clean up.  Additional detail on waste management is provided in Section 3.4.2.  
 
Culverted sections of channel will be installed where topography and site infrastructure 
dictate, in order to avoid deep cuts resulting in wide, unsafe channel cross-sections. 
 
During construction, it is anticipated that dewatering of sections of the channel will be 
required to permit placement of materials.  Measures will be taken to minimize escape of 
suspended solids in conjunction with approved discharge of the waters.   Discussion on 
management of contaminated soils and vapours is included in Section 3.4.2.  
 
3.2.4.2 Operations Phase 
 
Efforts will be made during the detailed design of the project to minimize the need for 
maintenance during the Operations Phase; however, a certain amount of long-term 
operational maintenance will be required.  Operations and maintenance of the channel 
system will be the responsibility of the Proponent.   
 
Actual maintenance requirements will become clearer as final design features are 
confirmed.  However, typical maintenance is likely to include repairs to areas of erosion 
caused by flows exceeding the 100 year, 24 hour design storm and/or unauthorized use of 
recreational vehicles.  As well, periodic trimming of vegetation growth within the 
channel, which may restrict flows and create nodes for ice jamming, may be required.   
 
Installation of an access bridge over the channel is being considered as a possible means 
to minimize damage over the long-term, yet allow for continued use of the area by 
ATVers in the unsecured eastern part of the site.   Periodic cleaning of culverted sections 
of the channel to remove debris may also be required. 
 
Issues germane to public health and safety, such as repair of guardrails and breaches to 
secured areas of the site will also require maintenance. 
 
Requirements and frequency for Operations Phase maintenance will be outlined in a 
Monitoring Plan to be developed as a part of follow-up requirements of the EA.  
 
3.2.4.3 Decommissioning Phase 
 
There is no Decommissioning Phase associated with the new brook channels.  The 
realigned channels will be designed as permanent structures and to be functional over the 
long-term.  Due care required in selection of the exact channel routes will ensure little or 
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no interference with required Coke Ovens Site clean up measures to be implemented at 
some later date.  
 
3.2.4.4  Redirection of Flows 
 
Construction of the new channels will be fully completed prior to redirection of flows 
from the respective watercourses.   
 
It is planned that the existing Coke Oven Brook channel will remain in place following 
realignment.  It will continue to function as a conduit for contaminated groundwaters and 
surface run-off from the Coke Ovens Site.  Initially, this flow will confluence with the 
realigned channels immediately upstream of Victoria Road.  Ultimately, it will be 
directed into a treatment plant as part of another project, prior to discharge at Victoria 
Road. 
 
3.3  Leachate Collection and Transmission System 
 
The LCTS component of the project essentially entails the collection of flows from two 
existing shallow leachate collection systems on the MAID Site and conveyance in pipe to 
the Muggah Creek Interceptor Sewer at Victoria Road. 
 
The alignment shown in Figure 3-2 for the LCTS along the SPAR is one of two routing 
options under review, the other being an alignment along the southern realigned channel. 
Preliminary review indicates the northern alignment to be the preferred route.  Detailed 
design features are presently being developed, however, the basic components are 
common to both options and are outlined below. 
   
3.3.1 Components and Structures 
 
The primarily features comprising the LCTS are (all sizing, exact location and design to 
be determined): 
 
• Gravity piping from the shallow leachate collector for the capped Sydney Landfill 

outfall; 
• Gravity piping from the leachate collection system for CBRM’s Dry Waste 

Management Area; 
• Below grade pumping chamber; 
• Electrical supply lines and transformer; 
• Force main piping from pumping chamber to a lined equalization pond;  
• Gravity sewer from the equalization pond to connection with existing Muggah 

Creek Interceptor Sewer;  

 (24) 0962-074.1 



Nova Scotia Department of Transportation and Public Works  
Project Description - Coke Oven Brook Realignment 
Leachate Collection and Transmission System                                                                             Page 26  
 

 

• Manholes at 100 metre intervals along pipe line; and   
• Gravel service road to the equalization pond and pumping chamber.  
 
Flows and water chemistry from the shallow leachate collector under the capped former 
Sydney Landfill were assessed by CBCL (2002).  This assessment noted, “in general, co-
treatment of leachate with domestic wastewater is acceptable when leachate contributes 
less than 5% of the total treatment plant input and leachate Chemical Oxygen Demand is 
less the 10,000 mg/L.  The projected leachate flows and strength for this project meet 
these requirements.  However, these generalities are highly influenced by the treatment 
process under consideration” 
 
It is important to note that CBCL not only defined these requirements, but are also the 
designer for the MWWTP, which will be receiving these flows.     
 
This CBCL assessment was based in part upon one sample collected from the Shallow 
Leachate Collector.  As part of the initial stages of the final design, ADI collected three 
additional water samples of both drains, which have been forwarded to CBRM for final 
acceptance.  In addition, field measurement of flow from the drains are being undertaken 
to calibrate a groundwater flow model in order to investigate the range in flows to be 
expected.  Two samples analysed thus far were not as high a strength leachate as CBCL 
had based their decision upon.  
 
3.3.2 Construction Requirements 
 
The construction of LCTS components will be accomplished largely through use of earth 
moving equipment such as: excavators, dozers, backhoes and loaders.   Preliminary 
quantities for the LCTS northern alignment are: 
 
• Force main piping (approximately120 metres); 
• Gravity piping (approximately 1650 metres); 
• Manholes (20); 
• Soil/rock excavation (estimated 7000/1500 m3); 
• Gravel pipe bedding material  (estimated 1100 m3); 
• One pre-cast manhole or cast-in-place concrete pumping chamber with tri-plex 

pump configuration;  
• Two-cell earth constructed, lined, equalization pond (preliminary size of 35 metres 

x 70 metres); and   
• Gravel access road. 
 
A major component of the LCTS is the equalization pond.  It will be designed to allow 
required proportioning of flow to the MWWTP, as well as operation of the two-pond 
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system (concept as this stage) individually, or in tandem, to facilitate cleaning.  As shown 
in Figure 3-2, the ponds will be situated (for northern routing option) in the northeast 
corner of the site in an area characterized by a natural depression.  There is a significant 
amount of room available in this area to accommodate the anticipated size of the ponds. 
 
3.3.3 Project Activities 
 
3.3.3.1 Construction Phase 
 
Funding for the LCTS had not been finalized at the time of this writing; therefore, some 
uncertainty exists as to whether construction will proceed simultaneously with the brook 
realignment.  It is anticipated that when funding is arranged, it will have some form of 
federal component, hence the inclusion of the system in this EA.  
 
In any event, construction of LCTS components would be carried out with similar 
equipment as for the realignment.  Depending on the selected route and optimal location 
for the equalization pond, every effort will be made to complete construction with clean 
materials generated from other areas of the site.  A gravel access road will be constructed 
to the pumping chamber and equalization pond to facilitate installation during the 
Construction Phase and maintenance during the Operations Phase. 
 
Environmental, health and safety, contingency and waste management planning for 
construction of the LCTS will be common with the channel realignment, but with 
features specific to this component.  These will be prepared prior to implementation, 
regardless of the construction time frame.  
 
3.3.3.2 Operations Phase 
 
It is anticipated that precipitation of metals from the shallow leachate collectors may 
occur in the LCTS in either the equalization pond and/or the piping system.   Design 
features will allow for cleaning on an as needed basis in the two cell, equalization pond 
and manholes placed along the length of the transmission system.  A gravel road installed 
during the Construction Phase will remain to access the pond and pumping chamber for 
maintenance during the Operations Phase. 
 
A tri-plex pumping system is planned for the pumping chamber, which will proportion 
the strain amongst the pumps, thereby prolonging pump life and need for maintenance.   
Operation and maintenance of the system will be the responsibility of the CBRM, along 
with associated requirements for the MWWTP. 
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3.3.3.3 Decommissioning Phase 
   
With respect to the LCTS, although the lifespan of the system will be indefinite, ongoing 
monitoring of leachate quality from the MAID Site will track the impact of closure 
efforts, and hence the need for continued operation.  It is anticipated that closure of the 
incinerator (currently under consideration) and required closeout of the ash and dry waste 
disposal cell following its estimated useful life of 17 years (MGI, 2003), may result in 
improved water quality to the shallow collector systems.  In the event monitoring 
supports release of these waters to the environment, it would be feasible to decommission 
the LCTS.  
 
The following steps would likely be followed during decommissioning: 
 
• Divert shallow groundwater into the realigned Coke Oven Brook channels; 
• Remove pumps and wiring from the pumping station and store for possible 

reinstallation; 
• Remove and dispose any remaining sludge in the equalization pond and secure site 

for safety purposes; 
• Secure pumping chamber and manholes for safety purposes; and 
• Abandon the piping system in place. 
 
If continued monitoring determines treatment is once again required, the system could 
easily be reactivated. 
 
3.4  Off-Site Land Use 
 
Aside from sourcing construction materials from off-site sources and possible disposal of 
waste materials at approved facilities, off-site land use associated with this project is 
anticipated to be minimal.  Detailed discussion on material requirements and waste 
disposal is provided in the following sections.  
 
3.4.1 Resource/Material Requirements 
 
Facilities exist on-site for construction personnel, such as office space, bathroom 
facilities, a vehicle wash station and decontamination facilities (both fixed and mobile).  
 
Heavy equipment requirements for this project are available through several local 
contractors, along with a skilled work force. It is not anticipated that supply of equipment 
and operators will be a problem. 
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Engineering materials such as gravels, rip-rap and clay materials and concrete, will be 
sourced from local permitted operations, for which there are several in Industrial Cape 
Breton.  Pumps, piping, fittings, geotextile materials, culverts and other items required 
for construction will be sourced through local distributors.  
 
There are several equipment rental companies in the Sydney area, which can supply hand 
tools, pumps, generators, lifts, staging, or whatever is required at short notice to complete 
a task, or for the duration of the project.  
 
There are a number of roads in and around the project site that will serve as transportation 
corridors during the Construction Phase.  Temporary roads will be constructed only as 
necessary and will be removed following project completion if not required for future 
maintenance, or some identified use for future site remedial efforts.  A gravel road will be 
constructed into the area of the LCTS pumping station and equalization pond.  This road 
will remain in place following construction for maintenance purposes. 
 
Hydroseeding requirements for slope and site stabilization will be sourced through a 
qualified landscaping company using seed and materials native to the local area.   
 
Soils materials generated during the course of channel construction will be used 
elsewhere on-site, where appropriate.   
 
There is no anticipated need for use of toxic or hazardous materials for this project 
beyond fuel and lubrication requirements for heavy equipment operation.  The contractor 
will be required under project specifications to maintain a contained fueling area to 
minimize the potential for hydrocarbon contaminant in the course of the work.  
 
3.4.2 Waste Disposal 
 
Although detailed design of the channel locations and routing of the LCTS will include 
due consideration of available information on contaminated areas of the site, it is 
anticipated that contaminated soils and/or groundwater may be contacted, and in some 
instances will not be avoidable.  Contaminants of concern include polycyclic aromatic 
hydrocarbons (PAHs) (i.e., naphthalene, benzo(a)pyrene), heavy metals (lead, arsenic, 
copper, thallium and zinc) and volatile organic compounds (VOCs) (benzene, toluene, 
ethylbenzene and xylene).  The entire site contains 300,000 tonnes of contaminated 
material (www.gov.ns.ca/stpa). 
 
Figure 3-4 provides an illustration of the Coke Ovens Site and concentrations of benzene 
and naphthalene in shallow bedrock groundwater, as determined during Phase II and III 
intrusive investigations (JDAC, 2001, 2002).  The figure also shows an overlay of the 
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proposed Option 3 channels and how the highly contaminated portions of the site are 
avoided.  
 
Figure 3-5 shows areas of coal tar and oils in subsurface soils on the site. When and 
where necessary, suspected contaminated soils will be stockpiled on the Coke Ovens Site 
under controlled conditions pending chemical characterization and evaluation of disposal 
options. Exact quantities of contaminated materials are not available at this time, 
however, they are to be worked out once final analysis and channel footprint location is 
confirmed.  Management of impacted soils is subject to discussions with NSDEL and 
development of a Management Plan for same (see Section 1.9).  Two potential options 
for management of contaminated soils is disposal at an approved facility following 
assessment under the NSDEL Guidelines for Disposal of Contaminated Solids in 
Landfill, or stockpiling on the Coke Ovens Site for remediation in conjunction with site 
clean up activities.    
 
Contaminated water, which may be encountered during channel construction, will be 
addressed as per agreed methods to be reviewed and approved by NSDEL.  Potentially, 
these waters may be pumped to impacted areas of the site and allowed to infiltrate fill 
materials, thereby returning to the groundwater system.   
 
Detailed channel design for lined sections and culverting will rely on the available 
database of chemical information to gain and maintain separation from areas of known 
contaminants of concern.  
 
The highest probability for encountering organic vapours during construction will be 
associated with three areas, including:  
 
1. The confluence where the realigned channels meet the existing Coke Oven Brook, 

due to presence of tar products in the bed of the former channel (Point C – Figure 
3-2); 

2. Within that reach of the North realigned channel between the railine and the 
confluence with Coke Oven Brook, which is positioned between extensive tar 
contamination in the fill within the Domtar Site to the west and tar storage tanks 
for Coke Plant 1 to the east (Points F to C – Figure 3-2); and  

3. Within that reach of the South realigned channel between the former Mullins Bank 
and the confluence with Coke Oven Brook, positioned between the former Benzol 
storage tank site to the west and Coke Plant 3 to the east (Points B to C on Figure 
3-2). 
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It is anticipated that elevated dissolved metal concentrations discharging out from the 
MAID Site collectors, especially the capped landfill, will precipitate out prior to and in 
the equalization pond of the LCTS, but to what extent is unknown and highly 
unpredictable at this time.  Close monitoring during the initial stages of system operation 
will determine the extent of sludge build up and the frequency at which the pond will 
have to be cleaned out.   A two cell pond is planned, which will allow continued 
operation while one pond is being cleaned out.  Cleaning of the ponds is typically done 
using a vacuum truck.  
 
Sludge characteristics will be monitored for chemical composition and off-site 
alternatives for disposal assessed.  The Nova Scotia Department of Environment and 
Labour Guidelines for Disposal of Contaminated Solids in Landfill is also the current 
standard governing these types of wastes.  Depending on the initial results and/or leachate 
testing, the sludges will be disposed of in an approved landfill, or via a permitted 
hazardous waste disposal facility.   
 
 
4.0 REQUIREMENTS RELATED TO FISH, FISH HABITAT AND 

NAVIGABLE WATERS 
 
This project will: 
 
• Create two new stream channels running along the north and south of the Coke 

Ovens Site. 
• Add fish (trout) habitat enhancement features to these new channels. 
• Protect the new channels from potential groundwater contamination. 
• Collect shallow leachate from the CBRM landfill and direct it to the Muggah 

Creek Interceptor Sewer system. 
• Discharge “clean” freshwater into the existing Coke Oven Brook channel 

downstream from the Coke Ovens Site. 
• Limit access for fish to the existing, highly degraded habitat in Coke Oven Brook 

(approximately 1000 metres) between the confluence of Radar, Background and 
Maid Pond discharge downstream to Victoria Road. 

• Require a determination on whether the proposed project invokes a HADD 
because of this limitation to fish access of the existing stream channel. 

• Reduce contaminated freshwater discharge into the South Pond of the Muggah 
Creek Estuary.  
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