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Re: Proposed Air Quality Standards  
 Muggah Creek Remediation Project 
 Sydney, Nov Scotia  
 
Dear Mr. Vervaet: 
 
1.0  General 
 
The Sydney Tar Ponds Agency is proposing to re-route the Coke Oven Brook around the 
Coke Ovens site in 2005 and 2006.  The purpose of this letter is to review established 
community air quality criteria in use by other jurisdictions in Canada and the United 
States, with the objective of recommending criteria suitable for the monitoring of 
ambient air quality around the Brook re-routing during construction activities.  The 
development of air quality criteria for the overall remediation of the Tar Ponds and 
Coke Ovens, which will include excavation of hot spot material, thermal treatment of 
the hot spot material, solidification of Tar Ponds sediment, and capping of both sites will 
be undertaken during a separate Environmental Assessment for that project, and as such 
is not discussed in this letter. 
 
For simplicity and uniformity the term “criteria” in this document means  
“standards/criteria/guidelines” since various jurisdictions use one or all of these terms 
to identify acceptable air quality concentrations around new or existing facilities. 
 
This letter presents criteria based on time-weighted-average (TWA) sampling, and real-
time monitoring. 
 
TWA Samples 
TWA samples are collected over an extended time period, typically 24-hours, in 
containers (Volatile Organic Compounds (VOCs)) or on absorbent media (dust, metals 
and Polycyclic Aromatic Hydrocarbons (PAHs)), and the container and media are sent 
to a laboratory for analysis.  Typical turn-around times for these samples are 4 to 6 days.  
Because of this turn-around period, this data is typically used to establish background 
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ambient air quality during periods of no specific activity or to monitor air quality during 
extended periods of activity.  TWA data also allows site managers to modify ongoing 
activities in order to prevent future potential exceedances.  The ‘air quality criteria’ 
referenced above are based on the results of TWA samples, and not normally of real-
time monitoring. 
 
Real-Time Monitoring 
Real-time monitoring (i.e. instantaneous readouts of concentration) criteria for dust and 
VOCs is also presented in this letter.  Real-time instruments provide instantaneous 
information that allows site managers to immediately modify site operations to prevent 
potential exceedances of ambient air quality criteria measured in TWA samples.  Real-
time instruments are typically regarded as screening devices since they do not have the 
same level of accuracy or analyte specificity as the TWA methods. Real-time instruments 
typically used on hazardous waste sites can be used to monitor ambient air 
concentrations of dust (total suspended particulate (TSP) and Particulate Matter less 
than 10 microns (PM-10)) and VOCs.  
 
Concentrations of these parameters, and all parameters discussed in this letter, are 
typically reported on a mass per unit volume basis e.g. ug/m3. 
 
TSP, PM-10 and PM-2.5 have increasing potentials for health impacts since smaller 
particulate have increasing potential to penetrate deep into the respiratory system.  TSP 
and the PM-10 fraction are typically considered more representative of dust that can be 
generated by earthworks activities, such as the re-routing of the Coke Oven Brook, 
although PM-10, as opposed to TSP, is becoming of increasing interest to regulators and 
health experts because of the greater penetration of this particle size into the respiratory 
system.  PM-2.5 is typically not monitored around earthworks projects, despite its 
greater potential health impact, because it is normally emitted by combustion sources 
and not earthworks projects.  
 
All these dust fractions can be measured in a real-time mode on a handheld instrument 
using photometric methods, meaning that the opacity of a small air sample is measured 
and converted from a volume basis to a mass basis assuming a specific density for the 
dust.  These instruments are relatively reliable although as with all sampling methods, 
whether real-time or TWA, have their limitations. 
 
VOCs can be measured in a real-time mode with a handheld device using a 
photoionization device (PID) or flame ionization device (FID).  These instruments 
typically display concentrations in parts per million (ppm) on a volume basis.  They 
provide instantaneous readings but do not differentiate between different VOCs (e.g. 
benzene versus toluene). If the specific analyte were known, then the “ppm” reading 
could be converted to mg/m3, based on the molecular weight of the compound.   
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2.0  Contaminants Expected to be Encountered Along Realignment 
 
Investigations of surface and subsurface concentrations of analytes in soil along the 
proposed alignment of the re-routed brook indicated no contamination in most locations 
and minor contamination in a few discrete locations.  Based on this data, suspension of 
dust into ambient air as a result of excavation and the movement of equipment, and 
monitoring of this dust (PM-10) is likely to be of the greatest interest.  Analytes that 
normally bind themselves to dust, such as metals or PAHs, may also be of interest, 
although, since their concentrations were not elevated in the soil along the proposed 
Brook realignment, ambient air concentrations of these analytes generated as a result of 
the rerouting, are not expected to be remarkable. 
 
3.0  Air Quality Guidance Review 
 
Canadian and American jurisdictions with well established programs and which were 
frequently referenced by other jurisdictions were selected for inclusion in this review.  
On this basis, the following jurisdictions were included: 
• Nova Scotia 
• Health Canada 
• Ontario 
• Agency for Toxic Substances and Disease Registry (ATSDR) 
• New Brunswick 
• Newfoundland 
• British Columbia 
• Quebec 
• US National Ambient Air Quality Standards (NAAQS) 
• Texas 
• Michigan 
• New York 
• California 

 
Prior to commencing on the review of criteria developed by the various jurisdictions, 
Coke Ovens soil and previous ambient air quality data was reviewed to determine 
which analytes were potentially of interest.  The 33 analytes selected for review are 
listed below.  It is noted that based on the relative absence of significant impact in the 
soil along the proposed alignment of the rerouted Coke Oven Brook, the list of analytes 
is likely larger than needed, however since analysis of any metal, VOC or PAH normally 
includes the entire suite of the metals, VOCs or PAHs (e.g. analysis for arsenic would 
normally also include analysis for lead, aluminum, magnesium etc.) inclusion of 
additional analytes does not increase the monitoring effort and is conservative, from the 
perspective of monitoring more than the needed analyte list. 

1. Polycyclic aromatic hydrocarbons (15 analytes).  These analytes were selected 
since they are widely present throughout the Site. 

2. Metals - Metals detected at least 20 percent of the time on TSP TWA monitors 
during 2003 were selected - aluminum, arsenic, chromium, copper, lead, 
magnesium, manganese, strontium, vanadium. 
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3. Volatile Organic Compounds - VOCs detected at least 20 percent of the time on 
TWA monitors during 2003 (AMEC or CRA program) were selected: – 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethyl benzene, toluene, and 
xylenes.  Some compounds (Freon products) detected 100 percent of the time are 
not included because they are believed to be laboratory contaminants and/or are 
stable in the global environment and as such are not site specific.  As well several 
chlorinated analytes were detected more than 20 percent of the time but were not 
included since chlorinated analytes are not associated with Coke Ovens and 
particularly the rerouted Coke Oven Brook.   Styrene was also not included even 
though it was detected in more than  20 percent of ambient air samples, since it 
has only been detected in nine of 242 samples of soil and sediment, and at 
concentrations less than 1 mg/kg in all but two samples.  

4. Particulate – TSP and PM10.  These are the analytes to most likely to be of 
interest because of the emphasis on earthworks during the proposed project and 
the relative absence of contaminants in the soil along the proposed alignment. 

 
4.0  Summary of Ambient Air Quality Criteria in Selected Jurisdictions 
 
The attached table 1 presents the criteria in detail.  Background information relevant to 
an understanding of the values in the table are summarized in the following subsections. 
 
Nova Scotia 
Web Site: www.gov.ns.ca/just/regulations/rg2/2005/mr1805.pdf 
 
Nova Scotia has defined a maximum permissible ground level concentration for TSP 
averaged over a 24-hour and an annual period.  The 24-hour criterion is based on the 
effects-based evaluations completed by Health Canada.  Discussions on an Environment 
Canada web site indicate that ”The existing Canadian government ambient air quality 
objectives for particulate matter in air are in transition. National ambient air quality 
objectives still exist for Total Suspended Particulate (TSP). They do not, however, reflect 
the current scientific understanding of the health effects of particulates or the priority 
that Canadian governments are placing on this public health issue. Already, some 
provinces have put provincial standards for PM 10 and PM2.5 in place that reflect more 
realistic levels based on health effects.” www.ec.gc.ca/air/qual/matter.html#air). 
 
Health Canada 
Web Site: www.hc-sc.gc.ca/hecs-sesc/air_quality/regulations.htm#2 
 
Health Canada has a criterion for TSP.  Although the criterion was originally established 
as a health-based guideline, as discussed above, Canada is moving toward the 
establishment of criteria for PM-10 and PM-2.5 since they are more indicative of 
potential health impacts.  In the case of PM2.5, a Canada Wide Standard of 30 ug/m3 to 
be met by 2010 has been developed. This criterion will be achieved when the 98th 
percentile annual concentration averaged over 3 years is less than 30 ug/m3. This 
approach allows that PM2.5 concentration may be over 30 ug/m3 on some days and 
lower on others, and highlights considerations that need to be taken into account when 
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comparing a criteria with a long averaging period to the results of a sample collected 
over a shorter averaging period (e.g., 24-hours).  
 
Ontario 
Web Site:  www.ene.gov.on.ca/envision/gp/2424e01.htm 
 
Ontario has the most comprehensive list of criteria among all the provinces, providing 
criteria for 15 of the 33 analytes of interest.  Facilities in Ontario seeking Certificates of 
Authorization must demonstrate that emissions from the facility do not exceed either of 
the Ambient Air Quality Standards (AAQS)(24-hour averaging period) or the ½ hour 
Point of Impingement criteria.  The POIs tend to be about 2 to 3 times higher than the 24-
hour AAQS. 
 
The AAQS and POIs were designed by Ontario to be protective of the public.  Ontario is 
currently undertaking a concerted evaluation of their criteria, similar to other agencies, 
and will continue to use their existing criteria until new criteria are promulgated. 
 
ATSDR 
Web Site: www.atsdr.cdc.gov/mrls.html 
 

ATSDR has developed concentrations and doses of 340 analytes which are considered to 
represent a minimum risk to the public.  The concentrations or doses are termed 
Minimum Risk Levels (MRLs).  MRLs are concentrations or doses to which sensitive 
members of the public can be exposed with only a minimum risk.  According to ATSDR 
“An MRL is an estimate of the daily human exposure to a hazardous substance that is 
likely to be without appreciable risk of adverse noncancer health effects over a specified 
duration of exposure. These substance specific estimates, which are intended to serve as 
screening levels, are used by ATSDR health assessors and other responders to identify 
contaminants and potential health effects that may be of concern at hazardous waste 
sites.”   
 
“ATSDR uses the no observed adverse effect level/uncertainty factor (NOAEL/UF) 
approach to derive MRLs for hazardous substances. They are set below levels that, 
based on current information, might cause adverse health effects in the people most 
sensitive to such substance induced effects. MRLs are derived for acute (1 to 14 days), 
intermediate (14 to 364 days), and chronic (365 days and longer) exposure durations, 
and for the oral and inhalation routes of exposure. Currently MRLs for the dermal route 
of exposure are not derived because ATSDR has not yet identified a method suitable for 
this route of exposure. MRLs are generally based on the most sensitive substance-
induced end point considered to be of relevance to humans. ATSDR does not use serious 
health effects (such as irreparable damage to the liver or kidneys, or birth defects) as a 
basis for establishing MRLs. Exposure to a level above the MRL does not mean that 
adverse health effects will occur.” 
 



April 20, 2005 6 Reference No. 35148-Task 0011 
 
 
British Columbia 
Web Site: wlapwww.gov.bc.ca/air/airquality/pdfs/aqotable.pdf 

British Columbia has defined criteria for lead and particulate.  In establishing the 
criterion for PM10 the British Columbia web site states that …“Recognizing the threat 
that PM10 poses to human health, the ministry chose to establish an air quality objective 
for PM10 before the national body recommended levels for a national PM10 objective. 
This interim objective is intended to provide guidance for environmental protection 
decisions while the national air quality objective for PM10 is being prepared. The British 
Columbia PM10 objective will be evaluated in the context of the national objective once 
the latter has been finalized. The interim level for PM10 is intended to be equivalent to a 
maximum acceptable level in the national air quality objective system. 
(wlapwww.gov.bc.ca/epd/cpr/objectiv/aqoffp.html).  Specific background information 
regarding the lead criterion is not available. 

Quebec 
 
Quebec has developed criteria for 8 of the project’s 33 analytes of interest.  All of their 
criteria are annual, with the exception of PM2.5, which is based on a 24-hour sample.  
The criteria are understood to be health-based, although literature discussing the 
criteria could not be found. 
 
USEPA National Ambient Air Quality Standards 
Web Site: epa.gov/air/criteria.html 
 
NAAQS criteria have been developed for lead and PM-10.  The NAAQS are targets 
developed by the USEPA for identifying acceptable concentrations of air pollutants.  
There are two types of criteria: primary and secondary.  “Primary standards set limits 
to protect public health, including the health of "sensitive" populations such as 
asthmatics, children, and the elderly. Secondary standards set limits to protect public 
welfare, including protection against visibility impairment, damage to animals, crops, 
vegetation, and buildings.” (www.epa.gov/ttn/naaqs). The USEPA states that the 
criteria for lead and PM-10 meet both the primary and secondary goals. 
 
Texas  
Web Site:   www.tceq.state.tx.us/comm_exec/tox/ESL2003.html 
 
Texas has developed criteria for 20 of the 33 analytes of interest.  In Texas the criteria 
are termed Effects Screening Levels (ESLs).  “ESLs are used to evaluate the potential for 
effects to occur as a result of exposure to concentrations of constituents in the air. ESLs 
are based on data concerning health effects, odor nuisance potential, effects with respect 
to vegetation, and corrosion effects. They are not ambient air standards. If predicted or 
measured airborne levels of a constituent do not exceed the screening level, adverse 
health or welfare effects would not be expected to result. If ambient levels of 
constituents in air exceed the screening levels, it does not necessarily indicate a 
problem, but rather, triggers a more in-depth review. “ 
(www.tceq.state.tx.us/comm_exec/tox/ESLMain.html#elevels).  
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ESLs include 1-hour and 24-hour criteria.  The 1-hour criteria are understood to be 
OSHA 8-hour criteria divided by 1,000.  Our review has confirmed this for some of the 
1-hour criteria, although the ratio for others ranges between 500 and 6000.  Texas is 
currently undertaking a review of their guidelines and will be updating their 
documents as new guidelines are established. 
 
Michigan 
Web Site:   www.deq.state.mi.us/documents/deq-aqd-toxics-itslcas.pdf 

www.deq.state.mi.us/documents/deq-aqd-toxics-intercas.pdf 
 

Michigan has developed air quality criteria using Cancer Slope Factor and Reference 
Dose information developed by USEPA.  For carcinogens, Michigan allows an 
incremental risk level increase of 1:1,000,000 for a single point source (Initial Risk 
Screening Level or IRSL), or failing that 1:100,000 for an entire facility (Secondary Risk 
Screening Level or SRSL) based on an annual average determined by modeling.  These 
criteria are based on 70 years of exposure and are compared to modeled annual 
averages.  The non-carcinogenic criteria are the Initial Threshold Screening Levels, or 
ISTLs, which are compared to the maximum modeled 24-hour concentration.  For 
facilities the criteria are initially applied based on modeling results, which allows for a 
more realistic use of the annual carcinogenic criteria, but they can be field verified by 
TWA sampling.  For carcinogens Michigan allows for some modification (increase) of 
criteria based on actual project duration (actual versus 70 years) although this 
modification is difficult to obtain and is not routinely sought or granted. 
 
New York 
Web Site:  www.dec.state.ny.us/website/dar/boss/appc.pdf 
 
New York’s criteria have been derived based on criteria developed by New York 
Department of Environment and Conservation (NYDEC) and other jurisdictions, where 
none have been derived by NYDEC.   New York applies the most stringent criteria 
derived by NYDEC, New York Department of Health, USEPA and American 
Conference of Government Industrial Hygienists (ACGIH). New York has developed 
short-term guideline concentrations (SGCs), and annual guideline concentrations 
(AGCs).  The following describes some key features of these criteria: 

• The SGCs are one-hour criteria. 
• Where SGCs are based on 24-hour criteria from another jurisdiction, the 24-hour 

criterion is divided by 0.4. 
• AGCs for carcinogenic compounds are based on a 1 in a million cancer risk. 
• AGC may be based on ACGIH Threshold Limit Values (TLVs)(which are daily 

acceptable 8-hour exposure levels for workers), when no criteria have been 
developed by NYDEC, NYDOH and USEPA.   For low toxicity analytes 
(irritants), the TLV is divided by 4.2 to reflect the exposure duration of a 
member of the public compared to a worker (168 hours in a week / 40-hour 
work week) and then by 10 as a factor of safety to reflect potential higher 
sensitivities with the public.  For other analytes, the TLV is divided by 420, 
employing a factor of safety of 100 instead of 10. 
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• The SGCs and AGCs are compared to values derived from emission and 
dispersion modeling from a stationary source 

 
California 
 
California criteria are comprehensive and health based.  They provide acute and 
chronic non-cancer criteria (Risk Equivalent Levels or RELs), and also provide Cancer 
Slope Factors for carcinogens.   The Cancer Slope Factors are applied to site-specific air 
modeling and risk assessments.  Although the calculations of carcinogenic risk are site 
specific, no account is made of the duration of the project, unless it is less than 2 years 
i.e. projects are assumed to last 70 years in most cases.  A 1:100,000 incremental cancer 
risk is typically considered acceptable.  Again the criteria are based on comparing 
modeled concentrations to the criteria, but can be field verified by TWA sampling.   
 
California criteria are not statewide standards or regulations.  Instead the criteria serve 
to guide the 30 Air Districts in California that are tasked with permitting facilities. 

 
5.0 Discussion of Air Quality Criteria 

 
The listed jurisdictions have developed ambient air quality criteria to meet the goal of 
protecting the health of the public.  Note that these are criteria developed for the 
protection of the public, and not on-site workers.  Because of the potential presence of 
sensitive subpopulations in the general public and the potential presence of individuals 
in the public who may be exposed to airborne constituents continuously for 24 hours per 
day, criteria to protect the health of the public have lower concentration limits (more 
protective) than those designed specifically to protect healthy workers. A review of the 
data on table 1 indicates that whereas there is some commonality between the various 
jurisdictions, there are also differences. The reasons for the differences stems from 
differences in the applicable averaging times, differences in the basic "risk management" 
philosophies of the various jurisdictions, and differences in the toxicological data and 
criteria used by the jurisdictions. 
 
Regarding averaging times, it is important to not compare air quality criteria unless they 
have the same averaging time. A criterion that is annualized is a criterion to which it is 
appropriate to compare the average of all data over the year. It is generally not 
appropriate to use an annual criterion for comparison to 24-hour samples. Exceedances 
of an annual criterion in a 24-hour sample are not normally consequential unless the 24-
hour sample is many times higher than the annual criterion. Typically, 24-hour air 
quality criteria are higher than annual criteria, and 1-hour criteria are higher than 24-
hour criteria. However, differing jurisdictions may derive short-term air quality criteria 
with differing goals. For instance, 1-hour and 24-hour criteria would typically be 
derived to protect against acute toxic effects that might occur if one had an acute 
exposure over an hour or a day. If so, then a high short-term criterion based on acute 
toxic effects could be co-issued with a low annual criterion based on chronic effects. 
Such dual criteria would be appropriate and logical. On the other hand, some 
jurisdictions may derive 24-hour air quality criteria based on chronic effects with a goal 
to monitor 24-hour samples to ensure than annual exposure levels are maintained at 
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levels that protect against chronic adverse health effects. This appears to be the case with 
the Ontario 24-hour criterion for benzo[a]pyrene, for example. This value is five times 
higher than the Ontario annual criterion for benzo[a]pyrene. It does not appear to be 
derived with the goal of protecting against acute toxic effects, because short-term 
exposures to benzo[a]pyrene are not known to cause acute toxic effects.  This approach 
is suitable when peaks in emissions are not expected, such as in a generic community 
monitoring program, but this approach does not account for peaks which are sometimes 
generated at a facility when daily activities are not routine. 
 
 Regarding the "risk management" philosophies, certain jurisdictions have made 
decisions to set health based air quality criteria for constituents that may cause cancer 
with an acceptable lifetime excess cancer risk level of one estimated additional cancer 
case in one million exposed individuals (1x10-6 risk) while other jurisdictions have 
decided that their risk acceptability criterion is one estimated additional cancer case in 
one hundred thousand exposed individuals (1x10-5 risk). Another difference between 
basic "risk management" philosophies is that some jurisdictions set a health-based air 
quality criterion based on risk assessment and consider only inhalation exposures 
whereas other jurisdictions explicitly take into account background exposures from 
other pathways, such as ingestion of food and ingestion of drinking water. 
 
Regarding the toxicological criteria, health-based air quality criteria are based on a 
specific set of toxicological criteria defined by the jurisdiction at the time the air quality 
criteria are issued. Some jurisdictions rely on toxicological criteria developed by other 
governmental or nongovernmental agencies, such as the USEPA or the World Health 
Organization, respectively. Other jurisdictions develop their own toxicological criteria 
based on an independent review of the scientific literature. Still others review all of the 
available toxicological criteria for a list of constituents and choose a set from several 
existing sources, often using a defined set of rules which give priority to values that are 
either more recent or those that are peer-reviewed by panels of scientists. In some cases, 
there can also be some basic toxicological differences of opinion among jurisdictions. For 
instance, some jurisdictions may review the basic scientific literature and conclude that a 
specific constituent is a potential carcinogen that exerts its effect through a genotoxic 
mechanism, thus calling for a linear low dose extrapolation method. Other jurisdictions 
may review the same information and make a conclusion that the same chemical is a 
non-genotoxic carcinogen which calls for a threshold approach instead of a linear low 
dose extrapolation approach. 
 
Thus, the air quality criteria developed and published by different jurisdictions can vary 
even though they may all be health-based and considered within each jurisdiction to be 
properly and adequately protective of public health. Such differences between 
jurisdictions leads to some uncertainty regarding the protectiveness of the various air 
quality criteria, but such uncertainty is not great.  This is because there is a key 
commonality among jurisdictions when developing toxicological criteria from 
toxicological study results. This commonality is the use of very conservative approaches 
that overestimate risk to members of the public at several steps in the process. 
 
The toxicological criteria derived by responsible agencies are derived from human or 
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animal data. Human data derives from epidemiological studies either from workers 
who have been exposed for long periods of time to high levels of a specific constituent or 
sometimes from epidemiological studies of members of the public who were exposed to 
those constituents.  Members of the public may have been exposed either from a specific 
accident, such as the use of methyl mercury fungicides on grain that was inadvertently 
consumed, or from generalized pollution, such as the presence of methyl mercury in fish 
consumed by various high fish-eating populations. 
 
 The derivation of a toxicological criterion from human epidemiological data involves 
less extrapolation to members of the public than does the use of animal data assuming 
that the dose information is adequate and competing exposures are well-controlled in 
the study. When using human data, responsible agencies often compare data from 
multiple studies and put forth the study that yields that most protective toxicological 
criterion as the key study. The agencies also make the very health-protective assumption 
with most potentially carcinogenic substances that there is no dose below which the risk 
is zero. In other words, they almost always extrapolate linearly from the high doses seen 
in the study to the low doses seen with environmental exposures. This extrapolation is 
usually performed by using the upper 95th confidence limit on the actual data rather 
than the central tendency of the data. All of these approaches are health-protective in 
that they make the toxicological criterion lower than it probably actually needs to be. 
 
When using human data for constituents assumed to cause noncarcinogenic effects, such 
as lung or liver damage, responsible agencies almost always assume that members of the 
public will have sensitive subpopulations that are more sensitive that the people who 
were studied. In such a case, the toxicological criterion is set at ten times less than the No 
Adverse Effect Level observed in the key human epidemiology study. Often data from 
human studies are either not available or the human epidemiological studies are not of a 
high enough quality to use to derive a toxicological criterion.  In such cases, the 
responsible agencies rely on data from animal toxicology studies. The agencies review 
all available and relevant animal studies and choose the one with the lowest effect levels 
as the key studies.  Then, uncertainty factors (safety factors) are applied to the dose level 
established in the key animal study. If the study is a subchronic study (90 days, for 
instance) instead of a chronic study (lifetime, for instance), the acceptable dose level is 
typically lowered by a factor of ten. If the dose level is a Lowest Observed Effect Level 
instead of a No Observed Effect Level, the acceptable dose level is typically lowered by a 
factor of ten. To extrapolate from animals to humans, it is almost always assumed that 
the animal is ten times less sensitive than humans. Thus, the acceptable dose level is 
typically lowered by a factor of ten. To take into account sensitive human 
subpopulations, such as infants and elderly people, another factor of ten is almost 
always applied. Lastly, there are additional factors by which the acceptable dose level is 
lowered to account for the lack of data if the constituent has not been well-studied.  
While there are exceptions to the use of these default uncertainty factors, most 
noncarcinogenic toxicological benchmarks are defined at dose levels that are 100-1000 
times lower than the dose levels used in the animal study. 
 
In summary, as demonstrated in the attached table 1, there are differences between air 
quality criteria derived by different jurisdictions.  However, the approaches used to 
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derive the toxicological criteria upon which the air quality criteria are based all manage 
uncertainty by repeatedly lowering the acceptable dose reported in the scientific study 
such that the published toxicological criteria are extremely health-protective.  In 
addition, the ambient air quality criteria derived to protect the health of members of the 
general public who are assumed to breathe the outdoor air at a single location for 24-
hours a day, for seven days a week, and for 365 days a year are also extremely health 
protective because the exposure period is almost always much less.  In most cases, the 
differences between the jurisdictions' criteria are less than the composite safety factors 
used to derive the criteria. Thus, the values differ by the degree to which the air quality 
criteria are overly protective of public health.  In other words, all of the criteria are 
health protective, but some are even more health protective than others. 
 
6.0 Rationale For Selection of Proposed Criteria 
 

The criteria in the attached table 1 indicate that air quality criteria between jurisdictions 
are variable and use different averaging times (1-hour, 24-hour, and annual). As well, 
almost all criteria are developed using significant uncertainty factors (safety factors), 
typically 100-1,000 fold. Thus, the identification of the "most appropriate criteria" is 
difficult without a thorough technical evaluation of each individual chemical and each 
jurisdiction's "risk management philosophy."  As well, establishing Sydney’s risk 
management philosophy is also important in determining the most appropriate criteria.  
However, as noted in the previous section, all criteria are considered health-protective 
despite their differences. As such, CRA believes that all of the referenced criteria provide 
acceptable protection to the public.   
 
Time Weighted Average Monitoring 

 
Based on this, CRA believes that the use of the 24-hour AAQCs criteria used by Ontario 
are reasonable because: 
• They have been developed based on the protection of human health; 
• The Ontario criteria include 14 of the 33 analytes of interest, and all that are most 

likely to be of interest during the upcoming preventative work, except benzene;  
• They are in daily use by another Canadian province; and  
• They have been previously adopted by the Muggah Creek Remediation Project in 

Ambient Air reports to compare background levels. 
 
We propose that monitoring would continue at the six existing fixed stations, every six 
days during construction and every 12 days otherwise. 
 
We note that Ontario is constantly updating their criteria.  CRA’s recommendation that 
the use of these criteria is reasonable is based on our further recommendation that 
should any Ontario criterion be changed, the Project should immediately adopt the new 
criterion. 
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In the case of benzene, the ATSDR acute duration (0 to 14 days) air quality criterion of 
160 ug/m3 is proposed as a 24-hour measure of acceptance.  One exceedance of 160 
ug/m3 per 3 months should be regarded as an exceedance.  Additionally we propose 
that: 

• 2 concentrations above 100 ug/m3 per 3 months should be regarded as an 
exceedance 

• 3 concentrations above 50 ug/m3 per 3 months should be regarded as an 
exceedance 

 
The use of the acute ATSDR criteria is reasonable and protective since the project 
expects to encounter only occasional (and perhaps no) pockets of organic contaminated 
soil during the Brook rerouting and as such benzene concentrations are expected to be 
low and consistent with background concentrations (0.6 to 1.0 ug/m3) most of the time.  
As an additional measure we propose that any TWA concentration above 20 ug/m3 
would be cause to evaluate the source of the emissions and to implement measures to 
reduce emissions. 
 
It is also proposed that a TWA concentration of any analyte should only be considered 
an exceedance should the downwind concentration exceed both the 24-hour acceptable 
concentration and 110 percent of the upwind concentration. 
 
Real-Time Monitoring 

 
To date the project has used a three-pronged approach to real-time air quality 
monitoring: 
• Olfactory (odour) and visual (dust) 
• Real-time meters i.e. Dustrak for PM10 and PID for VOCs 
• Quick-turn around samples collected on XAD2 resin (naphthalene) or carbon 

(VOCs) and submitted to the local laboratory 
 
This has been coupled with prudent measures to control emissions such as watering for 
dust and covers for materials containing VOCs. 
 
It is generally recommended that this program be continued, with the exception of the 
quick-turn-around samples.  The turn-around on these samples was typically not 
sufficiently quick to allow real time response to issues.  As well, when proper emission 
control procedures were in place, no quick-turn-around sample ever demonstrated an 
exceedance of a criterion. 
 
Dust 

 
With regard to dust, the monitoring and control of construction activities based on PM-
10 concentrations measured downwind of construction activities is proposed.  Site 
activities would be monitored with one real-time instrument for each work area of the 
site.  The instrument would take at least two downwind fence line 15-minute readings 
per hour, plus one upwind 15-minute reading for every 2 hours.  The development of 
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the action levels described below utilizes an approach which combines considerations of 
“budgeting” emissions of dust during the day and recognition of shifting wind patterns 
during the day which mitigates the maximum effect at a specific location.  Specifically: 

• Budgeting:  The dust allowance is budgeted throughout the day.  Assuming a 
daily acceptable average PM-10 concentration of 50 ug/m3, and therefore an 
average of all the hours of 50 ug/m3, the daily budget for dust is 24 hours x 50 
ug/m3 = 1200 ug-hrs/m3.  In terms of dust emissions, the day can be broken into 
two periods.  One period is 14 hours long from 5 p.m. to 7 a.m.  during which 
time reduced urban activities result in lower ambient air concentrations of dust.  
We would propose that during these periods, concentrations are normally lower 
than 15 ug/m3 and as such, this period would be assumed to “spend” no more 
than 14 hours x 15 ug/m3 = 210 ug-hrs/m3 of the budget.  It is likely lower and 
as such the assumption is conservative and protective of health.  This would 
result in a budget for the remaining period of the day  (7 a.m. to 5 p.m.) of 1200 – 
210 = 990 ug-hrs/m3, which is an average of 99 ug/m3 for each hour. Assuming 
that during the period from 7 a.m. to 5 p.m. average background PM-10 
concentrations are 33 ug/m3 (the maximum ambient air PM-10 concentration 
measured at St. Anthony Daniel during 2004), the maximum average acceptable 
impact during the period from 7 a.m. to 5 p.m. resulting from Coke Ovens 
activities is 99 – 33 = 66 ug/m3.   

• Shifting Wind Patterns:  Shifting wind patterns during even calm days result in 
variable impacts to receptors near to a construction activity.  Changes in wind 
direction mean that a specific receptor at a fixed location is sometimes directly 
downwind of a construction activity, and at other times, when the wind shifts, is 
not.  Assuming that work activities remain relatively unchanged during a day, 
this results in changes in dust impacts on a receptor.  Based on this consideration 
the 10-hour (during the period from 7 a.m. to 5 p.m.) average  acceptable 
incremental concentration of 66 ug/m3 is converted to a 15 minute monitoring 
period by using the following equation: 

 
X(st)  =  X(lt) x (time(lt)/time(st))^p + background 

 
 X(st) =   Concentration for short-term averaging period (15 

minutes); 
 X(lt) =   Concentration for long-term averaging period (10-

hours); 
 time(lt) =   long-term time in hours (10-hours); 
 time(st) =   short-term time in hours (0.25-hour); and 
 p =   stability constant for E and F meteorological 

classification (stable (0.167). 
 background  =  33 ug/m3 

 
Therefore X(st) =  122 + 33 = 155 ug/m3      

   
This equation is taken from the Ontario Ministry of Environment's (MOE’s) 
document entitled “STB Technical Bulletin No. EES-1, Odour Impacts – An 
Overview” (Science and Technology Branch, February 1996). 
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This is approximately three times the acceptable 24-hour concentration of 50 
ug/m3.  This ratio is relatively consistent with ratios used by New York to 
convert between 24-hour and 1-hour guidelines and ratios between Ontario’s 
POIs and AAQCs . 
 
A concentration of 155 ug/m3 measured on a real-time instrument over a 15-
minute period is proposed as the temporary stop work point.  During this 
temporary stop, work practices will be evaluated between the contractor, the 
engineer and STPA and techniques to reduce dust will be identified and 
implemented.  Work will resume, normally within a short time period, when 
revised procedures are implemented. 
 
As well, two additional safeguards will be put in place: 

• When PM-10 concentrations reach 2/3 of the allowable maximum of 155 ug/m3 
(i.e. 100 ug/m3) the contractor will be notified that dust-generating activities 
should be monitored and revised procedures, including additional watering, 
should be considered. 

• The “dust budget” will be monitored during the day by calculating hourly 
downwind averages for each monitoring area and summing the hourly 
averages.  When the expended budget to that point plus the remaining hours in 
the workday multiplied by the background concentration reaches or exceeds 990 
ug/m3, site activities will be terminated for the day.  As well, when the 
expended budget to that point plus the highest reading for that day multiplied 
by one hour plus remaining hours in the workday, less one hour, multiplied by 
the background concentration exceeds 990 ug/m3, site activities will be 
terminated for the day: 

 
 990 ug/m3 > (Budget to that point) + (highest reading that day x 1 hr) + (33 
ug/m3 x remaining work hours).      

 
This additional safeguard is designed to address the possibility that the next hour 
of activity could cause an exceedance to occur if activities remain as they were 
during the previous hour.  

 
An allowance should also be made for upwind conditions, such that work activities 
should not be terminated in the event than the action level is exceeded and the 
downwind dust concentrations is less than or equal to the upwind concentration plus 10 
percent.  The dust budget should be similarly managed by only adding the background 
concentration to the budget in these situations. 
 
VOCs 

 
Real-time monitoring of VOCs is complicated by analyte-specific acceptable 
concentrations being lower than detection limits of PIDs, as well as the absence of 
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information provided by the PID to identify the specific analyte.  Other real-time 
equipment such as infrared monitoring may also be used to generate analyte specific 
data but the equipment is extremely expensive and is affected by humidity, precipitation 
and dust.  It is not necessary for the Brook realignment project because of the low 
concentrations of VOCs that this project is likely to encounter.  Therefore for the Brook 
realignment project we would recommend that the project continue to use PIDs to 
monitor VOCs. 
 
It is proposed that this monitoring only be done in areas expected to encounter VOC 
impacted material, which at this time is believed to be some locations along the 
proposed Frederick Street branch of the Brook realignment and not at all along the 
Vulcan Avenue branch.  Monitoring would be performed with one PID at each working 
area.  Similar to the dust monitoring, the instrument would take at least two downwind 
15-minute readings per hour, plus one upwind 15-minute reading for every 2 hours.  
Measurements would be taken ½ the distance between the fence line and the area 
emitting the VOCs.  This would ensure early detection of a potential VOC issue and be 
able to prevent exceedance of the 24-hour criteria.  CRA has performed a simple 
dispersion model to estimate the reduction of VOC concentration with distance from a 
source.  From this model, assuming a source with a 10m x 10m area, ambient air 
concentrations are expected to decrease by a factor of at least three for every doubling of 
distance (see attached figure).  Assuming an action level of 2 ppm at the ½-way point 
this would result in a concentration at the fence line of 0.66 ppm (2 ppm/3).  
Conservatively assuming that only one of the analytes was present (i.e., the PID reading 
represents only one analyte, such as benzene) this would result in the following 
maximum possible concentrations at the fence line: 
 

Analyte 15-minute 
Concentration at 

Fence line (1) 

24- hr Criteria Typical 
background 

Maximum TWA 24-
Hour 

Concentration (2) 
 ppm ug/m3 ug/m3 ug/m3 ug/m3 

Benzene 0.66 2100 160/100/50/20 0.6 to 1.0 875 
Toluene 0.66 2510 2000(odour) 1.1. to 4.2 1048 
Ethyl benzene 0.66 2890 1000 0.2 to 0.4 1204 
Xylenes 0.66 2890 2300(odour) 0.3 to 1.9 1205 
1,2,4-
trimethylbenzene 

0.66 3280 1000 0.2 to 0.4 1367 

Naphthalene 0.66 3460 22.5 0.04 1442 
 
(1) Assume that only one analyte is present and that there is not a mixture of 
analytes, which is unlikely. 
(2) Assumes worst-case condition of all 15-minute concentrations for the entire 
10-hour workday at 0.66 ppm and background for the remainder of the day. 
 
We also note, based on information on the PID manufacturer’s web site, that a PID 
measuring these analytes, calibrated with isobutylene (the most common calibration 
gas), would be biased high by a factor of at least 40 to 60 percent.   
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(www.raesystems.com/~raedocs/App_ Tech_Notes/Tech_Notes/TN-
106_Correction_Factors.pdf).  Therefore by multiplying the maximum TWA 24-hour 
concentration by the highest PID correction factor of 0.6, there is no risk that the 24-hour 
AAQC would be exceeded using this criterion, even if 2 ppm was measured halfway 
between the work area and the fence line throughout the workday, except for benzene 
and naphthalene.   
 
In the case of benzene and naphthalene, a single 15-minute elevated concentration of 
these analytes equaling 0.66 ppm at the fence line followed by a return to background 
concentrations, would result in a 24-hour concentration of: 
 

• 13.7 ug/m3 for benzene 
o PID correction factor x (15-minute conc. x 0.25 hr. + background conc. x 

23.75 hr.)/24 hours 
= 0.6 x (2100 x 0.25 + 1.0 x 23.75)/24 = 13.7) 

• 16.2 ug/m3 for naphthalene 
o (0.45 x (3460 x 0.25 + 0.04 x 23.75)/24 = 16.2) 
 

Therefore for benzene and naphthalene, a single 15-minute exceedance result in a 24-
hour exceedance.  The above calculations, however, assume that the entire PID reading 
is attributable to one VOC, when in fact many analytes can and do contribute.  To 
address this, simple calculations were performed to determine the maximum relative 
contribution to ambient air by benzene, toluene, ethyl benzene, xylenes and naphthalene 
that would result when site soils are disturbed.  Based on the evaluation of 
approximately 60 subsurface soil samples from the Coke Ovens site, and the relative 
volatility of the anaytes we have determined that the Maximum Possible Relative 
Contribution to a PID reading, by a specific analyte, would be as presented in the second 
column from the left in the table below: 
 

Analyte Maximum 
Relative 

Contribution 
to PID 

Reading 

Criteria Maximum No. Of 15-Minute 
Readings at 0.66 ppm Not Resulting 

in 24-Hour Exceedance 

 % ug/m3  
Benzene 70 160 17 (0.7 x 0.6 x (2100 x 4.25 + 1 x 19.75)/24 = 

157) 

  100 10 (0.7 x 0.6 x (2100 x 2.5 + 1 x 21.5)/24 = 92) 
  50 5 (0.7 x 0.6 x (2100 x 1.25 + 1 x 22.75)/24 = 46) 
  20 2 (0.7 x 0.6 x (2100 x 0.5 + 1 x 23.5)/24 = 19) 
Toluene 65  NA 
Ethyl benzene 2  NA 
Xylenes 46  NA 
1,2,4-
trimethylbenzene 

--  NA 
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Analyte Maximum 
Relative 

Contribution 
to PID 

Reading 

Criteria Maximum No. Of 15-Minute 
Readings at 0.66 ppm Not Resulting 

in 24-Hour Exceedance 

Naphthalene 24 22.5 5 (0.24 x 0.45 x (3460 x 1.25 + 0.04 x 22.75)/24 = 
20) 

(1) The contribution of the individual analytes for many samples was much less, however the 
maximum for each analyte was selected, such that percentages do not total to 100 percent. 

 
The table also presents, in the right column, the maximum number of 15-minute 
readings at 0.66 ppm not resulting in a TWA exceedance.  This indicates that it would 
take at least two 15-minute exceedance of the real-time criteria to cause an “exceedance” 
of the lowest of the 24-hour criteria for benzene and five to cause an exceedance of 
naphthalene.  Therefore based on the above, the use of the 2-ppm action level halfway 
between the fence line and the source is recommended, with the following qualifiers: 

(1) When the 2 ppm action level is exceeded halfway between the fence line and the 
source, a Drager tubes should be used to assess the relative contribution of 
benzene; 

(2) Naphthalene should be easily smelled at 1 ppm or a small fraction of it; 
(3) Should benzene or naphthalene be identified as the major contributor to the PID 

reading, the source should be immediately covered, and an action plan 
developed in order to continue activities for the day; 

(4) Monitoring should be performed continuously downwind of the source; 
(5) Should there be an additional exceedance, repeat above steps; 
(6) Should benzene or naphthalene be positively identified using the Draeger tubes 

and should  there be five exceedances of the 2 ppm action level or, using the 
budgeting concept, should the sum of the individual 15-minute PID readings 
equal or approach 1.25 hr x 2 ppm = 2.5 ppm-hr, work would be terminated for 
the day and mitigative measures undertaken to control emissions; and 

(7) Should benzene or naphthalene not be indicated, steps should be taken to limit 
emissions and activities continue provided PID readings remain below 2 ppm. 

 
Other measures that should be taken as part of the VOC emission control program 
include: 
• Use of foam if needed at excavation faces; 
• Maintain excavation faces as small as possible to limit emissions; and 
• Use covers to temporarily store high organic content materials. 
 
A PID is typically used on similar sites to provide real-time control and provided the 
information it provides is acted on in a short time period, it will result in acceptable 
ambient air quality.  We note, however, that the Brook realignment project is not 
expected to emit organic compounds, therefore the above discussion is considered to 
address a worst-case situation that will not likely occur.  
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7.0 Summary 
 
CRA proposes the use of the Ontario Ministry of Ontario air quality guidelines for 
monitoring and management of the Coke Oven Brook Rerouting project.  Ontario does 
not have guidelines for benzene, therefore we propose the use of the intermediate 
duration exposure criterion from ATSDR. These criterion would be implemented using 
two levels of monitoring: 
• TWA sampling every six days at the existing fixed stations; and 
• Real-time monitoring using a dust monitor and a PID around the work area and at 

the fenceline. 
 
The proposed criteria and their implementation in a real-time mode are summarized on 
the attached Table 2. 
 
Specific details and points of monitoring need to be developed by those designing the 
activities. 
 
We trust that this information is useful to you.  Should you have any questions, please 
do not hesitate to contact our office 
 
Yours truly, 
 

CONESTOGA-ROVERS & ASSOCIATES 
 
 DIGITALLY SENT 
 
Alan Van Norman, M.A.Sc. 
 
c.c.:  Frank Potter 

Terry MacPherson 
 Charls Badenhorst 

Walter van Veen 
 Brian MaGee 

 



AIR QUALITY CRITERIA
VARIOUS JURISDICTIONS

TABLE 1

Nova Scotia
New 

Bruns NFLD BC

CAS No. 24 hr Annual 24 hr  AAQS

1/2 hr 
Point of 

Impingem
ent(1)

Acute (1 - 
14 days)

Intermedi
ate (14 - 

365 days)

Chronic 
(>365 
days) 24 hr 24 hr 24 hr annual Other 24 hr other 24  hr 1 hr

IRSL 
(annual) (10-

6)

SRSL 
(annual) (10-

5) ITSL (24 hr) other

Annual 
Guideline 

Conc. (AGC)

Short-Term 
Guideline 

Conc. (SGC) 
(1-hour)

Non-Cancer 
Chronic Unit Risk 10-5 10-6 hr Other

PAHs
Naphthalene 91-20-3 22.5 36 4 3 200 15 min 176 440 0.08 8.00E-01 3 3 7900 9
Acenaphthylene 208-96-8 35
Acenaphthene 83-32-9 0.4 1 210
Fluorene 86-73-7 4 10 140
Phenanthrene 85-01-8 0.2 0.5 0.1 0.02
Anthracene 120-12-7 320 0.2 0.5 1000 0.02
Fluoranthene 206-44-0 140
Pyrene 129-00-0 30 0.2 0.5 100 0.02
Benzo(a)anthrace
ne

56-55-3 0.02

Chrysene 218-01-9 0.2 0.5 0.02
Benzo 
Fluoranthene

56832-73-6 0.00011 0.090909091 0.009090909

Benzo(a)pyrene 50-32-8 0.0003 0.0011 0.0033 0.012 0.03 0.0005 0.005 0.02 0.0011 0.009090909 0.000909091
Indeno(1,2,3-
cd)pyrene

193-39-5

Dibenzo(a,h)anthr
acene

53-70-3 0.02  

Benzo(g,h,l)peryle
ne

191-24-2 12

Metals
Aluminum 7429-90-5 20 50 4.8
Arsenic 7440-38-2 0.3 1 0.04 0.1 0.0002 0.002 0.0002 annual 0.00023 0.03 0.19
Chromium 7440-47-3 1.5 5 0.4 1 1.2 0.2 (hex)
Copper 7440-50-8 50 100 4 10 2 8 hr 0.02 100 100
Lead 7439-92-1 2 6 4 1.5 quarter 1.5 quarter 0.38 0.000012 0.833333333 0.083333333 1.5 30 day
Magnesium 7439-95-4 100 8 hr 
Manganese 7439-96-5 2.5 7.5 0.4 0.8 2 0.05 EPA 0.05 0.2
Strontium 7440-24-6 120 100
Vanadium 7440-62-2 2 5 0.2 0.2

VOCs
1,2,4-
trimethylbenzene

95-63-6 1000(odour&
health)

500 
(odour)

500 1250 1230*** 8 Hour 2.90E+02

1,3,5-
trimethylbenzene

108-67-8 500 1250 1230*** 8 Hour 2.90E+02

benzene 71-43-2 160 13 10 3 12 1.00E-01 1 30 1.30E-01 1300 60 1300 6 hours
ethylbenzene 100-41-4 1000 3000 4340 200 800 2000 3 30 1000 1.00E+03 54000 2000 3700
toluene 108-88-3 2000 (odour) 2000 

(odour)
3770 302 400 1000 15 min 136 1880 400 4.00E+02 37000 300 37000

xylene 1330-20-7 2300 (odour) 2300 
(odour)

4340 3038 434 1000 1500 15 min 1480 3700 100 1.00E+02 43000 700 22000

Other
TSP NA 120 120 24-hour 120 100 120 120 120 50 380 1000 short-term
PM10 NA 50 50 50 150 50 380 50

Notes: Texas NFLD

Michigan

New York

Cancer Risk

2. Legislation to be passed this year.  Imposed immediately on all facilities

TexasHealth Canada Quebec

1. Compare to highest concentration in 5 years of air modeling.
Nova Scotia

Ontario

ATSDR

USEPA/NAAQS
http://www.ene.gov.on.ca/envision/gp/2424e01.htmhttp://epa.gov/air/criteria.html

CaliforniaUSEPA NAAQS Michigan (AQD) New YorkOntario

http://www.tceq.state.tx.us/comm_exec/tox/ESL2003.html
Health Canada

http://www.dec.state.ny.us/website/dar/boss/appc.pdf

www.ec.gc.ca/air/qual/matter

wlapwww.gov.bc.ca/air/airquality/pdfs/aqotable.pdf
British Columbia http://www.deq.state.mi.us/documents/deq-aqd-toxics-intercas.pdf

http://www.deq.state.mi.us/documents/deq-aqd-toxics-itslcas.pdfhttp://www.gpiatlantic.org/pdf/airquality/airquality.pdfhttp://www.hc-sc.gc.ca/hecs-sesc/air_quality/regulations.htm#2

CRA 035148-Task 0011 Ltr-003 REISSUED Final 35148Standards-Tbl.xls



TABLE 2
PROPOSED AIR QUALITY CRITERIA
COKE OVEN BROOK REALIGNMNET

SYDNEY TAR PONDS AND COKE OVENS REMEDIATION PROJECT
SYDNEY, NOVA SCOTIA

CAS No. 24-hour Real-Time
PAHs
Naphthalene 91-20-3 22.5
Benzo(a)pyrene 50-32-8 0.0011

Metals
Arsenic 7440-38-2 0.3
Chromium 7440-47-3 1.5
Copper 7440-50-8 50
Lead 7439-92-1 2
Manganese 7439-96-5 2.5
Strontium 7440-24-6 120
Vanadium 7440-62-2 2

VOCs
1,2,4-trimethylbenzene 95-63-6 1000
benzene 71-43-2 160(1)
benzene 100 (2)
benzene 50 (3)
ethylbenzene 100-41-4 1000
toluene 108-88-3 2000
xylene 1330-20-7 2300
Total VOCs 2ppm (4)

2.5 ppm-hr (5)

Other
PM10 NA 50 155 (6)
PM10 100 (7)
PM10 990 ug/m3-hr (8)

Notes:

Sum((AVp1 x T1) + (AVp2 x T2)+ ….(Avpm x Tm) + (Avpm x Tm), where AVp1 to m are averages for 
the time periods t1 through tm.  Accounting for the Tm readings twice assumes that the next hour will 
have a reading equal to the previous reading and acts to prevent possible exceedances due to 
continuing high elevated readings.

e.g. if  average between 8 and 9 a.m is 1ppm and average between 9 and 930a.m. is 2.5ppm, expended 
budget is 1hr x 1ppm + 0.5hr x 2.5 ppm + 0.5hr x 2.5ppm = 3.5ppm-hr

5. Budget allowance over 10-hour workday. Terminate work when following exceeds 2.5 ppm-hr, 
provided naphthalene or benzene positively identified with Draeger tube:

6. Temporary stop work 15-minute average.
7. Notify contractor and put in place mitigation if 15-minute reading exceeds.
8. Budget allowance over 10-hour workday.   15 minute averages will be used to represent hourly 
averages.  Terminate work when following exceeds 990 ug/m3-hr:

2. Twice per 3 months
3. Three times per 3 months
4. Temporary stop work halfway between source and fence (or receptor, which ever is closer

Concentration (ug/m3)
Proposed

1. Once per 3 months
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This report was prepared by ADI Limited for 
the account of Sydney Tar Ponds Agency. 
 
The material in it reflects ADI Limited’s best 
judgment in light of the information available to 
it at the time of preparation.  Any use which a 
third party makes of this report, or any reliance 
on or decisions to be made based on it, are the 
responsibility of such third parties.  ADI 
Limited accepts no responsibility for damages, 
if any, suffered by any third party as a result of 
decisions made or actions based on this project.
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1.0 INTRODUCTION 
 
The Sydney Tar Ponds Agency (STPA) is committed to the construction of the Coke 
Oven Brook Realignment Project in a safe and environmentally sound manner.  This 
commitment includes protecting the environment through implementation of a Waste, Air 
and Sediment Erosion Management Plans to minimize disturbance to wildlife, aquatic 
habitat and residents living in proximity to the site. 
 
In order to communicate this commitment to Contractors, regulatory agencies and the 
public, this Environmental Management Plan (EMP) has been prepared for use during the 
Construction Phase of the Project. 
 
This EMP is a compilation of environmental control measures and procedures to be 
followed by the Contractor to ensure adverse effects on the environment are minimized in 
the course of the work.  The EMP has been developed to: 
 
• Provide requisite information to support acquisition of permits and approvals from 

federal and provincial agencies; 
• Provide regulatory agencies with a description of methods and controls that will be 

implemented in the course of the work to protect the environment; and 
• Provide the Contractor with a “road map” describing the environmental concerns 

associated with the site and the Project, along with guidance on methods to be 
used to address these concerns during the Construction Phase. 

 
This EMP combines individual plans for the management of waste materials, erosion and 
sediment control, installation of culvert structures, waste water, air emissions, 
abandonment of monitoring wells, decontamination of equipment and vehicles and 
contingency plans in the event of an emergency or petroleum product spill.   
 
This EMP document cross-references, and is supported by, a set of Environmental 
Protection Plans (EPPs) and Culvert Mitigation Plans (CMPs).  
 
1.1 Responsibilities 
 
The primary responsibility for implementation of this EMP rests with the Contractor.   
The Contractor is required to designate a person who will assume responsibility for 
implementation of all aspects of the EMP.   This person will have met the requirements 
for training in erosion and sediment control required by the Nova Scotia Department of 
Transportation and Public Works and has a Certificate in Training (after having 
completed the Erosion and Sediment Control Workshop offered by the Centre of Water 
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Resources Studies (CWRS), DalTec-Dalhousie University).   This qualified individual, or 
another designate, is required to have completed and holds current certification from a 
recognized institution in Hazardous Waste Operations and Emergency Response Training 
(Hazwoper).  
 
The Project Engineer, on behalf of the STPA, or his designate, has the responsibility to: 
ensure the Contractor is fully aware of its obligations; advise the Contractor on the site 
specific environmental management issues; approve and monitor the Contractor’s 
schedule; and track the implementation of the EMP and ensure that all aspects are 
adhered to.   
 
1.2 Meetings 
 
1.2.1 On-Site Meetings 
 
An on-site meeting with the Project Engineer, representatives of the STPA, Department 
of Fisheries and Oceans (DFO), Nova Scotia Department of Environment and Labour 
(NSDEL), the Contractor and any other concerned parties will be held prior to any work 
on the site and as required throughout the duration of the Project. 
 
1.2.2 Tailgate Meetings 
 
Meetings will be held on a daily basis prior to commencement of work attended by the 
Contractor’s Construction Manager, the Contractor’s Health and Safety representative, 
the Contractor’s EMP designate(s) and the Project Engineer or his designate.  These 
meetings will be used to review any issues of a health, safety, or environmental nature 
encountered during the previous day, or anticipated for current and future work.  
 
1.3 Related Project Documents 
 
The Contractor and his subcontractors should review supporting documentation for the 
implementation of this project to ensure they have a complete understanding of existing 
and proposed site conditions, environmental sensitivities and requirements for the work.  
These documents include, but are not limited to: 
 
• Technical Project Specifications 
• Master Health and Safety Plan (Conestoga Rovers & Associates, 2003) 
• 100% Design Report (ADI, April 2005) 
• CEAA Environmental Screening Report (ADI, May 2005) 
• Remedial Actions Objectives Site Specific Target Levels, Coke Ovens Site (CRA, 

2003) 
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• Applicable Environmental Legislation, Regulations, Guidelines and Codes of 
Good Practice 

 
1.4 Organization and Use of the EMP 
 
This EMP details environmental protection measures and controls that will be 
implemented during construction of the Realignment of Coke Oven Brook Project.  The 
EMP shall be used as a guide by the Contractor to prevent adverse impacts on the 
environment as a results of the activities associated with the Project.  
 
This EMP is to be used in conjunction with the STPA Master Health and Safety Plan 
(MHASP), the Site Specific Project Health and Safety Plan prepared by the Contractor 
and all applicable environmental and health and safety legislation of the Government of 
Canada and Province of Nova Scotia.   
 
This EMP is organized as follows: 
 
• Section 1.0 provides a summary of the EMP, the responsibilities of the parties, 

related Project documentation and related project meetings. 
• Section 2.0 provides an overview of the Valued Environmental Components 

(VECs) associated with the site as identified during the Canadian Environmental 
Assessment Act (CEAA) Screening of the Project.   

• Section 3.0 provides an overview of the erosion and sediment controls to be 
implemented during the course of the construction.  

• Section 4.0 provides a summary of the requirements for mitigation controls to be 
employed during installation of major culvert structures and connections to 
existing watercourses.  

• Section 5.0 provides an overview of the Waste Management Plan, which will 
address excavation, transport and disposal/storage of soils, water and materials 
encountered during the work, as well as preparation of storage areas.  

• Section 6.0 provides the details on air monitoring requirements during the 
Construction Phase (Ambient and Real Time Air Monitoring Plan). 

• Section 7.0 provides detail on requirements for equipment and vehicle 
decontamination.  

• Section 8.0 provides detailed requirements for the abandonment of monitoring 
wells encountered during construction. 

• Section 9.0 addresses contingency plans in the event of a spill or leak of chemicals 
or petroleum products and emergencies (fire, medical, police). 

• Section 10.0 provides details on monitoring to be conducted during the 
construction.  
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2.0 AREAS OF SPECIAL ENVIRONMNETAL CONSIDERATION 
 
The CEAA Environmental Screening completed for this Project has identified a number 
of environmental features and activities, which deserve special consideration during the 
Construction Phase of the Project. 
 
Design features have been incorporated, which address many aspects of environmental 
protection.  Mitigative measures identified for protection during the actual construction 
are detailed in text form with this EMP, with construction details provided on associated 
drawings. 
 
This section of the EMP provides an overview of the components of the environment to 
be considered. 
 
2.1 Aquatic Resources 
 
Aquatic resources for the purpose of this Project are defined as the fresh watercourses, 
which are tributary to the Coke Oven Brook (e.g., Background Tributary, Radar Brook, 
MAID Pond and outlet stream, Frederick Street Brook, Whitney Pier Brook, Domtar 
Brook and Cagney Brook), the estuarine waters of the South and North Tar Ponds, the 
new channel alignments and Coke Oven Brook itself (EPP-5).   The emphasis for 
protection of these resources should be on the “clean” waters of the tributaries and the 
new channels, however, the Contractor must be aware that the Coke Oven Brook and Tar 
Ponds form a contaminant pathway to Sydney Harbour. 
 
These resources can be impacted through erosion and sedimentation processes, release of 
contaminants in sediment and water, fuel spillage, direct disturbance and change in 
hydraulic function.  The EMP provides measures to ensure related impacts are 
minimized.   Controls for mitigating erosion and sedimentation, installation of major 
culverts and associated fish habitat features and management of wastes generated during 
construction are outlined in Sections 3.0 to 5.0, respectively. EPP drawings and Section 
4.0 support Sections 3.0 and 5.0, and Section 4.0 by CMP drawings.  
 
The reader is advised that due to proposed construction of the realignment over two 
construction seasons (Year 1 and Year 2), mitigative features specific to each year are 
identified on the EPP and CMP drawings.   
 
For example: construction of the reach of North Channel in the vicinity of Frederick 
Street Brook will require special measures for continued flow of the brook during 
installation of the new culvert and extension of the existing.  Erosion and sedimentation 
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measures are detailed on EPP-1, while the proposed sequencing for culvert and fish 
habitat features installation is outlined on CMP-1 for this section of the realignment.  
 
2.2 Wetlands 

 
Two wetlands are located within the Project boundaries.  These include a large “fen” 
immediately upstream of the proposed new North Channel where Radar Brook and 
Background Tributary join to form the Coke Oven Brook, and a smaller “marsh” north of 
Frederick Street in the area of the ball park.  These wetlands are valuable aquatic 
resources, which provide habitat for wildlife and plants and serve an important hydraulic 
function.  They can be impacted through the mechanisms noted above, infilling and 
alteration of hydraulic characteristics. 
 
Minimization of impacts on these wetlands through implementation of Project design and 
construction mitigation measures is important.  These are provided in EPP-2 and CMP-2. 

 
2.3 Migratory Birds 

 
There have been no rare or endangered wildlife species identified within the boundaries 
of the Project, however, migratory birds have been identified as a VEC.   Migratory birds 
use aquatic and vegetated portions of the site as habitat.  As well, they are protected 
under the Migratory Bird Convention Act of 1994.  Impact on their habitat can occur 
anywhere there is disturbance to aquatic resources and/or site vegetation.   
 
Minimization of disturbance of migratory bird habitat has been addressed through 
proposed placement of access roads on the site only where required, and in part through 
construction of replacement habitat in the channel design.  Mitigation measures noted for 
aquatic resources and wetlands are applicable to migratory birds as well. 
 
Proposed locations of new access roads are illustrated on EPP-5.  Any deviation from 
these locations must be discussed with the Project Engineer and an agreement reached.  

 
2.4 Air Quality  

 
Air quality covers the air we breathe, whether by a construction worker in a machine or 
working on the ground, or by residents living in proximity to the site or farther away in 
the community. The quality of air can potentially be impacted by mobilization of 
contaminants in vapour and/or particulate form during earthmoving activities, vehicle 
movements on-site, equipment exhaust fumes and storage of petroleum products.    
 
Mitigation measures have been identified to minimize the mobilization of contaminants.  
Firstly, a test pitting program was carried out in March 2005 and soils analyses conducted 
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to delineate areas of the channel footprint suspected of being contaminated.   Areas of 
soil types as defined by chemical composition, are illustrated on EPP-5, along with 
storage areas and transport routes.  A second mitigation measure was the selection of 
storage sites based upon the level of contamination defined for the area and routing 
developed to minimize the “tracking” of contaminants from more heavily contaminated 
areas to lesser contaminated areas.  The management of the various waste streams likely 
to be encountered is outlined in Section 5.0, along with an operating methodology for the 
storage areas to minimize contaminant mobilization.  
 
The third measure to be taken is the implementation of an Ambient Air Monitoring 
Program (AAMP).  This program entails air monitoring in the area of the worker 
(personal monitoring), which is the responsibility of the Contractor; real time air 
monitoring in the general area of site activities by a third party; and ambient air 
monitoring at the site property boundaries by a third party.  The AAMP is outlined in 
Section 6.0.  
 
Another measure involves the decontamination of equipment and vehicles prior to 
leaving the construction site.  This program will alleviate the tracking of potentially 
contaminated soils off-site, where they may become airborne and impact air quality, as 
well as tracking within the site.  The decontamination plan is outlined in Section 7.0. 
 
General mitigation strategies include: 
 
• Location of disposal sites for waste materials with volatile organic compounds to 

the center of the site to gain separation from adjacent neighbourhoods; 
• Maintenance of a vapour suppressant system as a contingency on-site for use in 

cases where vapours are detected (e.g., foam application system); 
• Application of water or approved dust suppressant along gravel access roads and 

surfaces which create dust; 
• Limiting vehicle speeds while on-site to 25 km/hr; 
• When ground conditions are conducive to dust generation, the Contractor is to 

suspend all outdoor work when the moving average of 12 wind velocity 
measurements taken at 5-minute intervals exceeds 36 km/hr, or when persistent 
wind gust speeds exceed 70 km/hr.  The STPA monitors local conditions via an 
on-site weather station;  

• Construction equipment and vehicles to have properly operating exhaust systems; 
• Use of designated areas away from residential neighbourhoods for equipment 

refueling and storage of petroleum products; 
• Timely stabilization of exposed areas prone to wind erosion; and 
• Requirement for loaded trucks to be covered when hauling materials onto the site 

and while moving waste materials within the site. 
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2.5 Health and Life Styles   

 
The general health and life styles of residents living in proximity to the site is another 
area for consideration in all aspect of the Construction Phase of the Project.   Resident 
health and life style can be impacted in some way by most activities associated with 
channel construction, including excessive noise and dust, aesthetics and impairment of 
access to private property and roadways. 
 
The mitigation measures outlined in Section 2.4 for air quality are applicable for the 
protection of the health of residents as well.  Mitigative measures identified to minimize the 
impact on local residents include: 
 
• Restriction of hours of operation to day time and early evening when allowable 

sound levels are generally higher and nuisance noise is less of an impact on 
residents; and 

• Specified requirements for mufflers on all heavy equipment and machinery to be 
in good working order. 

. 
The STPA and the Contractor will minimize the impairment of access by adhering to the 
following principles: 
 
• Maintaining traffic control along public roadways when construction impacts the 

free flow of traffic.  Before rerouting traffic, signs and directives are to be erected 
in accordance with instructions outlined in the Nova Scotia Department of 
Transportation and Public Works “Temporary Workplace Traffic Control 
Manual”. 

• Being cognizant of access roads and driveways from the work area (primarily 
along Frederick Street) and maintaining them as passable, when and where 
possible. 

• Replacement of roadside culvert structures where affected by the work. 
• Posting of announcements when road closures are to be in effect. 
• Communication with emergency response organizations to allow alternative 

evacuation protocols in the event of a medical emergency and/or response to a 
spill, leak or fire (refer to Section 9.0 for additional details). 

• General cooperation with landowners and public road users affected by the work.  
 

2.6 Heritage Resources 
 

Heritage resources include sites or artifacts, which are valued for their historic or 
archeological importance.  There were no heritage resources identified during the CEAA 
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Screening of the Project and, therefore, no special procedures or precautions are required 
in this regard. 

 
 2.7 Monitoring Wells 

 
The site and immediately surrounding area has been instrumented with over 200 
monitoring wells that were put in place over the years for delineation of soil and 
groundwater contamination.  The wells are considered an asset to the site for future clean 
up plans. The wells are identified by an alphanumerical name stamped in the lock on the 
well protector. An estimated 25 to 30 wells will be compromised during construction of 
the realigned channels and preparation of the waste soil disposal areas. Without proper 
abandonment, there is potential to leave a conduit, or pathway for groundwater 
contamination to enter the new channels and impact aquatic resources. Well locations are 
shown on the EPPs and the abandonment procedure is outlined in Section 8.0.     
 
The Contractor should be aware of the well locations away from the footprint area of the 
channels and avoid disturbing them.   Any wells that are destroyed in the commission of 
the work should be reported to the Project Engineer, or his designate, as per the 
procedure outlined in Section 8.0.     

 
2.8 Timing Considerations 

 
This Project entails a certain amount of “in stream” work during placement or alteration 
of culverts and redirection of flows from existing watercourses into the new channels.  
There is potential during this work to impact aquatic resources.  For this reason, “in 
stream” work is to be carried out during periods of typical low flow between 01 June and 
15 September.     
 
It is anticipated that petroleum hydrocarbons and other organic compounds will be 
encountered primarily in the lower reaches of the North and West Channels, as well as 
the Domtar Brook Realignment.   To mitigate the likely enhanced generation of organic 
odours associated with disturbance of soils during periods of higher temperature, work in 
these areas will not be carried out during the months of July and August.  
 
Any other requirements stipulated by the NSDEL as conditions of approval for channel 
construction are to be implemented.    
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3.0 EROSION AND SEDIMENTATION CONTROL MANAGEMENT PLAN 
 
3.1 Approach 
 
The goal of the Sediment Erosion Control Management Plan is to achieve effective and 
reasonable sediment control by utilizing the best combination of procedures, practices 
and people. 
 
This was accomplished by founding the plan upon the following four principles. 
 
Safe Fail Design 
  
This concept implies not relying solely on one large installation, i.e., sedimentation basin, 
since no system is “fail safe” and once breached there are no backups.  The “safe fail” 
system implies safety even with failure by building in numerous backup systems. 
 
Debris Cycle 
 
The plan addresses all three aspects that control the movement of sediment off-site, 
namely contributing area, erosion rate and sediment delivery. 
 
Flexibility 
 
The control management plan is left flexible enough to allow for further refinements and 
enhancements to the design through on-going review of conditions encountered during 
construction.  In effect, the plan is “live” and should be adjusted accordingly as 
conditions warrant. 
 
Receptor Stream 
 
Site discharge during construction will be to Coke Oven Brook, draining then to the Tar 
Ponds and finally Sydney Harbour.  Although the Tar Ponds and fresh water aquatic 
habitat within the Coke Oven Brook were identified as VECs in the CEAA Screening, 
they both will be significantly altered during upcoming remediation efforts.  Therefore, 
the goal of fully protecting these receptors was modified to seeing them as a “final 
polishing” component, within the overall Safe Fail approach.  
  
The issues that were accounted for in development of the design components for this 
management plan are outlined below.  The design has been transferred into practical 
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construction requirements on attached EPPs 1, 2, 3, 5, 6 and 7 for Year 1; as well as 1, 4, 
5, 6 and 7 for Year 2.  
 
3.2  Design Components 
 
3.2.1  Hydrology 
 
The realigned channels will cut across a number of subwatersheds.  However, the flow in 
the existing channels will be kept separate from the realigned channels during 
construction.  This will ensure the volume of water in the latter will be minimized and, 
therefore, can be controlled and diverted for treatment, where and when required. 
 
The erosive agents, which will have to be controlled, include rainfall, in-channel flow, 
and bank seepage, as well as overland, interflow and storm saturated overland flow. Due 
to the permeable fill present over most of the site, the last three mechanisms are 
minimized, with most rainwater infiltrating to the water table developed at the fill-till 
interface.  
 
To ensure the minimal volume of overland flow and/or interflow entering the realigned 
channels during construction, small berms will be emplaced along the outer edge of the 
channel where necessary to limit any surface runoff from entering the channel.   
 
3.2.2 Timing/Areal Coverage 
  
The duration during which controls are required is relatively short, occurring 
predominately during the least erosive time of the year (i.e., late spring, summer and 
early fall).  This is determined by the R factor of the Universal Soil Loss Equation 
(USLE), which ranges from 4.5 to 8.5 during these months in the Sydney area.  This 
minimizes exposure to the more erosive fall rains, winter snowmelts and spring melt 
characterized by R factors ranging from 10 to 13.  The summer time period also 
maximizes vegetative control on surface runoff.  The duration of this exposure will be 
further constrained by lining and rip rapping of the channel relatively quickly after the 
initial construction is completed. 
 
The areal coverage, by nature of the project, will be minimized to a narrow corridor, 
which in large part already has established access roads and minimal tree cover. 
 
3.2.3 Erodibility 
 
The material to be open to erosion includes the widely variable fill, but primarily the 
underlying glacial till.  The inherent erodibility (K factor of the USLE) for the till ranges 
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from 0.25 to 0.35, equating to a moderate to high erodibility.  No data is available for the 
ash, due to its wide variability in texture.  However, its generally coarser grain size than 
the till suggests a lower erodibility than the till.   
 
The channel side slopes (S factor of USLE) exposed to erosion will vary from 2:1 (26.5o) 
for rip rap lined channels to 3:1 (18.4o) for channels with geosynthetic clay linings. The 
length of these slopes (L factor) will be in a maximum range of 13 to 16 metres, which is 
not considered sufficient enough to require benching. 
 
Coupling K with L and S provides a first order approximation of susceptibility to erosion 
of “moderate erodibility”. 
 
Both the fill and till have a relatively low percentage of fines, limiting the need for 
flocculants and enhancing the effectiveness of sediment traps and basins. 
 
3.2.4 Contributing Area 
 
The nature of the project minimizes the contributing area where soils will be exposed to 
rainfall erosion.  The zones where soil will be exposed include: 
 
1. The channel itself, including berms where required; 
2. Access roads for construction equipment; 
3. Soil disposal areas; and 
4. Temporary storage areas for incoming materials. 
 
Even in the channels, the length of time material will be exposed will be minimized with 
positioning of the rip rap cover.  The road beds will have a cover of aggregate to facilitate 
trafficability and minimize erosion. 
 
3.2.5 Erosion Rate 
 
During the construction period, very little can be practically accomplished in reducing the 
erosion rate by raindrop impact on the grubbed surface.  However, channel lining (natural 
or man-made) prior to fall rains will reduce the erosion rate.   
 
The erosion rate resulting from channel flow will be minimized by reducing the length 
and degree of slope prior to installation of sediment traps and sumps. 
 
The erosion process of mass wasting was addressed through an initial geotechnical test 
pitting program along the channel center line.  This provided data to support a slope 
stability analysis of channel side slopes. 
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The effects of wind erosion will be constrained by maintaining low profiles in the 
temporary storage areas to reduce windage loss. 
 
3.2.6 Sediment Delivery 
 
For the sediment that will be eroded off the contributing areas and channels, a further 
series of controls will be installed to reduce the probability of the sediment reaching the 
receptor streams at unacceptable concentrations of suspended sediment. The controls 
include establishment of a combination of sediment traps and sumps at various points 
along the channel bottom to enhance settlement of coarse particulates. 
 
The sumps have also been designed to allow for pumping of the water to infiltration 
galleries, if sampling indicates gravity controlled sedimentation has not totally reduced 
suspended sediment concentrations to an acceptable level of 50 mg/L.  Based upon Phase 
II/III intrusive work, the latter are located in areas of relatively deep permeable fill, low 
water table, thicker unsaturated zone and existing contamination.  The sediment laden 
water pumped into these galleries from the sump will infiltrate to the water table and by 
so doing filter out suspended sediment.  The water will enter and be transported with the 
groundwater flow system developed in the Fill Hydrostratigraphic Unit. 
 
Water entrained in the sumps will be pumped according to one of the following options.   
 
1. If the samples exceed 50 mg/L of suspended sediment, the water will be diverted 

into the infiltration galleries.  
 
2. If samples are less than 50 mg/L of suspended sediment, the water will be diverted 

to the nearest underdrain or nearest watercourse subject to approval from the 
Project Engineer.  These will direct flow into Coke Oven Brook and the South Tar 
Pond.  The latter will act as a large sedimentation basin through operation of the 
Ferry Street Coffer Dam. 
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4.0 CULVERT MITIGATION PLANS  
 
CMPs have been developed to guide the Contractor through the necessary steps for the 
installation of the major culvert structures and the connection of the new channels to the 
existing watercourses.  These plans are considerate of the VECs and designed to 
minimize impact on the receiving environment. 
 
Key principles of the CMPs include the following: 
 
• All work to conform with the Nova Scotia Watercourse Alteration Specification 

(1997). 
• In stream work to be completed between 01 June and 15 September of the year 

during low flow conditions. 
• Erosion and sedimentation control structures to be installed and maintained as 

shown on the EPP and CMP drawings are to be in place prior to major earth 
moving activities. 

 
Four CMPs were developed for this project as described in the following sections. 
 
4.1 Culvert Mitigation Plan CMP-1 
 
This CMP is illustrated on CMP-1 and includes the step-by-step procedures required for 
the installation of the new Domtar Culvert, installation of the new culvert under the 
Sydney Port Access Road (SPAR) at Lingan Road and extension of the existing 2135 mm 
diameter culvert under the SPAR.  These are all planned for Year 2 of this construction 
project.  Besides dealing with diversion of existing streams to complete this work, co-
ordination is required by the Contractor to install these culverts under the SPAR and 
several rail lines.  Coordination with the Cape Breton Regional Municipality, Nova 
Scotia Department of Transportation and Public Works, Logistec, SYSCO, Canadian 
National Railway and local emergency response providers will be required. 
 
4.2 Culvert Mitigation Plan CMP-2 
 
This CMP is illustrated on EPP-2 and includes a step-by-step sequence for the installation 
of the two 2135 mm diameter culverts to be installed at the upstream end of the North 
Channel in Year 1 of this construction project.  CMP-2 also includes the procedure in 
Year 2 for removing the hydraulic barrier at the start of the North Channel in order to 
initiate connection of Radar Brook and Background Tributary to the newly constructed 
North Channel. 
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All gravel and rip rap lining is to be installed in the new channels prior to allowing 
stream flow to enter the North Channel.  The requirement for permanently blocking off 
the existing concrete box culvert (under the rail lines and SPAR) to prevent the flow from 
continuing to discharge down the existing Coke Oven Brook channel is also detailed on 
this CMP. 
 
4.3 Culvert Mitigation Plan CMP-3 
 
This CMP is illustrated on EPP-3 and includes the procedure for the Year 1 construction 
of the West Channel.  The two key components of this CMP consists of the following: 
 
• The removal of the blockage/cave-in on the existing Cagney Brook underdrain to 

restore flow through this existing concrete box culvert into Coke Oven Brook.  
This will allow construction of the West Channel to be carried out under dry 
conditions to avoid excavation of this new channel in an existing stream. 

• Re-routing Cagney Brook temporarily around the south end of the West Channel 
to allow the excavation for the end section of the West Channel to be completed 
before the connection to the existing Cagney Brook watercourse is made. 

 
4.4 Culvert Mitigation Plan CMP-4 
 
This CMP is illustrated on EPP-4 and includes the step-by-step procedure for the 
Contractor to follow in Year 2 for the installation of the culvert between Station 0+340 
and Station 0+500 on the South Channel.  This CMP-4 also includes the procedure in 
Year 2 for removing the hydraulic barrier at the entrance of the South Channel at the 
existing MAID Pond outlet channel after the rip rap lining is completely installed in all 
downstream channels. 
 
 
4.5 Culvert Mitigation Plan General Requirements 
 
Fish habitat gravels to be installed in the bottom of the channel, where indicated on the 
Contract Drawings, should not be installed until all upstream channel sections have been 
completed including installation of all channel linings and rip rap layers.  This is required 
to prevent the fish habitat gravels from being impacted from release of sediment from 
upstream reaches of channels. 
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5.0 WASTE MANAGEMENT PLAN 
 
The Waste Management Plan incorporates designs for handling water, soils and materials 
encountered during construction of the realigned channels. 
 
5.1 Waste Water Management Plan 
 
5.1.1 Approach 
 
Although the realigned channels will be kept separate from the upstream channels until 
construction is complete, water may still be encountered in the excavations due to 
groundwater inflow, rainwater and/or surface runoff.   
 
It will, therefore, be necessary during construction of the new channels to occasionally 
pump water from the excavations. This plan specifically addresses chemical 
contamination of inflowing waters.  The erosion and sedimentation aspects were 
discussed in Section 3.0. 
 
The issues that were accounted for in development of the design components for this 
management plan are outlined below.  The design has been transferred into practical 
construction requirements on attached EPPs 1, 2, 3, 5, 6 and 7 for Year 1, as well as 1, 4, 
5, 6 and 7  for Year 2.  
 
5.1.2 Chemical Control Plan 
 
The chemical nature of these waters will dictate how they will be dealt with.  Given that 
decisions may have to be made quickly, the format outlined below is designed to be 
practical, not necessarily scientifically rigorous. 
 
5.1.2.1 Scenario 1 
 
There is a low probability of encountering free product.  The highest probability resides 
within the North Channel between Station 0+000 and 0+230, the West Channel between  
Station 0+000 and 0+250 and the Domtar Channel between Station 0+000 and 0+100.  
The presence of any Light or Dense Non-Aqueous Phase Liquid (LNAPL, DNAPL) will 
be determined by visual signs of a hydrocarbon sheen on the water and/or the presence of 
organic vapours.  The latter to be determined by smell and then verified with action levels 
outlined in the AAMP (refer to Appendix A).  If present, the waters will be required to be 
removed by a registered waste disposal contractor for approved disposal. 
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5.1.2.2 Scenario 2 
 
If product is not noticeable, then field measurement of conductivity will dictate how the 
water will be handled.  If the conductivity is less than 300 umhos/cm, it will be assumed 
to be rainwater and/or surface runoff.  In this case, the water can be pumped to the 
nearest watercourse subject to approval of the Project Engineer and assuming suspended 
solids do not exceed the guidelines established in the Sediment Control Plan. 
 
5.1.2.3 Scenario 3 
 
If product is not noticeable and conductivity exceeds 300 umhos/cm, it will be assumed 
to be groundwater, which on the Coke Ovens Site may exhibit elevated concentrations of 
various chemical constituents.  In this case, the water will be pumped to the infiltration 
galleries (discussed in Section 3.0) positioned with thick, loose, contaminated fill.  This 
pumped water will be allowed to infiltrate to the water table within this fill and 
eventually to Coke Oven Brook.   
 
This does not apply for those channels outside the Coke Ovens Site, where inflowing 
groundwaters can be expected to be uncontaminated.  In this situation Scenario 2 applies. 
 
5.2 Waste Soils Management Plan 
 
5.2.1 Approach 
 
The Waste Soils Management Plan includes the following key concepts: 
 
1. A preconstruction, 53 test pit intrusive program was undertaken along those 

portions of the route where soils contamination was suspected. A total of 66 
surface and subsurface soil samples were submitted for analytical testing and 
compared with Site Specific Target Levels (SSTLs) for Chemicals of Concern 
(COCs).  This delineated the extent and nature of soil contamination. 

 
2. Soils under the SSTLs were defined as “clean”, above the SSTLs as 

“contaminated”.  The extent of the contaminated soils is identified on EPP-5.  
They will be transported to the appropriate disposal and/or temporary storage 
areas on-site as identified on EPPs 5, 6 and 7.  EPP-5 provides a color coded “road 
map” identifying the extent of the various soil types along the channel alignments, 
access road requirements and direction to respective disposal areas. 

 
3. No contaminated soils will be sent to the CBRM Landfill. 
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The issues that were accounted for in development of the design components for this 
management plan are outlined below.  The design has been transferred into practical 
construction requirements on EPP-5 for Years 1 and 2.  
 
5.2.2 Defining Unacceptable Levels of Risk 
 
The definition of unacceptable risk associated with this contamination was determined 
through reference to the Remedial Actions Objectives Site Specific Target Levels, Coke 
Ovens Site (Conestoga Rovers & Associates, 2003), which defined the SSTLs for 
relevant COCs as related to specific receptors within five defined risk areas over the 
Coke Ovens Site. 
 
For the purposes of this work, two receptors were chosen: 1) human (construction 
worker); and 2) ecological (lowest SSTLs from either benthic invertebrates, aquatic biota 
or mink).  For reaches of the channel to be lined, only the construction worker SSTLs 
will be used to define an unacceptable level of risk.  For unlined reaches, the large 
number of parameters with lower SSTLs associated with ecological receptors will be 
used. Specific concentrations can be found in Tables 4.1 to 4.5 in the Conestoga-Rovers 
& Associates report (2003). 
 
5.2.3 Disposal Methodology 
 
Based upon the test pitting program, the soils excavated during preparation of the 
channels are divided into four disposal groups, including: 
 
Type 1 Soils: Visually heavily contaminated with coal tar and emitting vapours 

 
Type 2 Soils: Exhibiting organic contamination above SSTLs for the receptor in 

question 
 

Type 3 Soils: Exhibiting metal contamination in excess of SSTLs for the receptor in 
question 

Type 4 Soils: Clean 
 
Identification of Type 1 soils is based upon visual and olfactory evidence, no laboratory 
analyses will be required.  The remaining soil types have been defined by laboratory 
analysis.  A conservative approach was used in data analysis, requiring only one 
parameter to be in exceedance in any one category to move the entire surrounding soil 
mass into that disposal category. Calculation of the representative volume of soil to be 
removed was based upon half the distance to the next sampling site. 
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A specific disposal area has been delineated for each of the four soil types, as defined in 
EPPs 5, 6 and 7, reasoning for which is summarized below. 
 
5.2.3.1 Type 1 Soils 
 
Materials meeting this description are expected to be incinerated with other such soils 
during the mainstream clean up project.  These soils will be stored above grade, in an 
area where heavy organic contamination has been proven to exist in at least near surface 
soils.  Given the release of volatiles from this type of waste, the other factor in choosing a 
disposal site was distance to nearby residents, particularly those downwind to the north-
northeast.  The site chosen for temporary storage was the former Benzol Plant area 
located in the center of the site; specifically, the southern half where the facilities were 
located.   
 
The site will be prepared by importing a thin layer of clean fill for levelling the surface 
and providing for trafficability.  This will ensure trucks will not track contaminated soils 
off the site.  This method was chosen rather than excavating to achieve grade since this 
method may encounter subsurface facilities.  Details of lay down area construction and 
management are provided in EPP-6. 
 
Drainage will be directed northeast to the existing Benzol Plant drain that continues to 
receive dissolved phase organics from the site and directs them into the original Coke 
Oven Brook channel.  The materials will be covered to prevent release of volatiles. 
 
5.2.3.2 Type 2 Soils 
 
Type 2 soils will be stored above grade in an area where soils with similar organic 
contamination has been proven to exist, and in an area where the larger clean up effort 
recommends land farming to enhance bio remediation.  The site selected is the former 
Benzol Plant, specifically the northern half.  The location is illustrated on EPPs 5 and 6. 
 
If grading is required, it will be accomplished with a thin layer of clean fill generated on-
site as with/and for the same reason as the Type 1 soils disposal area. Piles will retain a 
low profile to reduce windage loss. Drainage will be directed to the same Benzol Plant 
drain as with Type 1 Soils. 
 
5.2.3.3 Type 3 Soils 
 
These soils will be stored on-site where similar contamination has been proven to exist 
and where no soil land farming is planned.  The disposal site selected for these soils is 
positioned over the central part of the former Coal Pile Runway and Coke Plant No. 1 
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facilities.  In the main stream clean up, these soil types will be graded and capped.  These 
soils are subject to wind erosion, but will not be a concern with regard to vapours. 
 
The soils can be used to achieve the required grade around the existing plant abutments.  
The piles will be kept low to reduce windage loss.  Details are provided on EPP-7. 
 
5.2.3.4 Type 4 Soils 
 
These “clean” soils will be used as backfill material, or stockpiled on-site for future use, 
such as regrading and capping of the Coke Ovens Site.  The disposal area designated for 
these soils is the present brick storage area at the eastern end of the Coal Pile Runway.   
This area was chosen for its on-site location, position outside the perimeter fence and 
facilities for Coke Plant No. 1, and site drainage, which is directed to Coke Oven Brook. 
 
Access to areas for Type 3 and/or 4 soils generated by work along Frederick Street will 
be via Lingan Road and the SPAR, with installation of an access road and a gate off the 
SPAR. 
 
The existing bricks were derived from the Coking Ovens of Batteries 5 and 6. They were 
tested by CBEG (1997).  Analysis for dioxins, furans, EPA 624, polychlorinated 
biphenyl’s (PCBs) and total petroleum hydrocarbon, benzene, toluene, ethyl benzene and 
xylene (TPH/BTEX) were compared against CCME Industrial/Commercial Site Soils and 
CCME Fresh Water Aquatic Life for Water.  Dioxins and furans were marginally over 
the soil guideline (0.00129 versus 0.001 mg/kg).  All 11 phenolic compounds and 
benzo(a)pyrene (BaP) exceeded guidelines due to elevated detection limits.  The 
recommendation was to provide an earthen cover. 
 
It is presently expected that they will be spread in a 0.3 to 0.5 metre lift over the site, then 
covered with a geotextile and thin surface fill for trafficability.  This would provide a 
permeable base to control ground and surface water drainage, directing it into Coke Oven 
Brook along the east side of the access road adjacent the perimeter fence.  Details are 
provided on EPP-7. 
 
5.2.4 Results of Field Test Pit Program 
 
Assessment of the soil chemistry data collected during the field program to designate soil 
type for disposal employed the following protocols: 
 
1. The initial delineation of waste type accounted for the risk area the samples were 

located in, the four disposal categories and which ecological receptor was relevant. 
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2. A conservative approach was used requiring only one chemical parameter to be in 
exceedance in any one soil type to move the entire surrounding soil mass into that 
disposal category.  

 
3. Calculation of the representative volume of soil to be removed was based upon 

half the distance to the next sampling site. 
 
4. Since testing occurred during cold weather, the slightest noticeable odour was 

sufficient for identifying it as Type 1.  It was assumed that during hot summer 
weather the odour could be much more noticeable. 

 
5. No test pits could be excavated under or in the immediate vicinity of the SPAR 

and rail lines.  Since the southern perimeter of this area recorded Type 1 soils, it 
was conservatively assumed that it extended throughout this zone.  If during 
excavation visual evidence is not encountered, then fills can be expected to be 
Type  2 and Till Type 4. 
 

6. No samples were collected of bedrock.  It was assumed that where excavation was 
necessary, the groundwater plume conditions as noted in Drawing D-2 would 
determine the nature of contaminants present.  Volumes were calculated, but were 
kept separate from soils in the same disposal category. 
 

7. In most areas, the fill was contaminated and the till relatively clean.  The depth of 
fill used the largest depth available from the test pitting.  During construction the 
contractor will be directed to remove to the “top of the till”. 
 

8. Worst-case conditions controlled till sampling by selecting sample locations 
within 0.5 metres of the fill/till interface. 

 
The resultant volumes of soil per waste disposal category are: 
 
•  Type 1     5,624 m3 
• Type 2   16,353 m3 

• Type 3    7,946 m3 

• Type 4   36,688 m3 

• Type 4A (clean) 16,967 m3 

 

• Type 4B (organics)  19,721 m3 

  
TOTAL:     66,611 m3 
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The resultant volumes of rock per waste disposal category are: 
  
• Type 1          none 

• Type 2         681 m3 

• Type 3     1,414 m3 

• Type 4A     6,452 m3 

 
TOTAL :           8,547 m3 

 
Pertinent points of note, which became apparent during assessment of the distribution of 
waste types, are provided below: 
 
1. Type 1 soils originate primarily along the Domtar Brook realignment, given its 

new southern location immediately adjacent to the northern boundary of the 
Domtar Site.  It also included part of the North Channel between Stations 0+180 
and 0+360, where it abuts close to the edge of Coke Plant No. 1 facilities.  A third, 
much smaller zone occurs along the West Channel between Stations 0+170 and 
0+200, adjacent the former Benzol Tanks. 

 
2. The underlying till is for the most part “clean”, as expected.  However, in 

localized areas, minor PAH/BTEX contamination was present above ecological 
receptor guidelines, necessitating a Type 2 category.  

 
3. In a number of instances the till exhibited metal concentrations in excess of the 

SSTL’s for ecological receptors, primarily for iron and aluminum.  At present, 
these materials were designated as a Type 3 soil.  However, background till 
samples collected and analyzed by JDAC report natural exceedances for these two 
parameters, meaning they will occur naturally in most channels within the 
coalfield.  It, therefore, maybe possible to relegate these materials to Type 4A. 

 
4. According to the criteria for waste typing, the material is reported as “clean” if not 

exceeding the SSTL for the receptor in question.  However, in those areas where 
liners are involved and the receptor is construction worker, the fill and, at times, 
till may exhibit ecological exceedances yet still be regarded as clean.  This could 
still allow it to be used as common fill over the site but not for use in constructing 
anything in contact with channels and aquatic life.  These materials have been 
tentatively defined with a Type 4B designation and kept separate from the Type 
4A soils.  Depending upon their ultimate use, they could also be designated as a 
Type 2 soils. 
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5.3 Waste Material Management Plan 
 
Waste materials will encompass the minor amount of man-made debris expected to be 
encountered in excavations, i.e., piping, abandoned monitoring well materials, concrete 
foundations, creosote timbers, waste steel, culverts and possibly part of the concrete box 
culvert for the Cagney Brook underdrain. 
 
If these materials exhibit visual and/or olfactory evidence of organic contamination, they 
will be temporarily stored with the Type 1 Soils.  If there is no visual and/or olfactory 
evidence of contamination, they will be disposed of in the existing foundation of Coke 
Batteries 5 and 6.  The location is depicted on EPP-5. 
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6.0 AMBIENT AND REAL TIME AIR MONITORING PLAN  
 

Air monitoring will be ongoing throughout the Coke Oven Brook Realignment Project. 
This monitoring will consist of both real-time and ambient monitoring.  Details regarding 
the ambient monitoring program can be found in the weekly, monthly and annual reports 
that are produced for the Ambient Air Monitoring and Evaluation Program (AAMEP) 
completed by AMEC, on behalf STPA.   This program began over ten years ago and 
NSDEL staff has, and continue to be involved in the AAMEP.  The AAMEP will 
continue throughout the brook realignment project with sampling occurring on a six day 
cycle.   
 
To minimize the risk of exceedances occurring and being recorded in the AAMEP, real-
time monitoring is also planned and will be conducted during the project.  Details 
regarding the real-time program are presented in Appendix A of this document. The air 
monitoring program, both ambient and real-time are considered an integral component of 
the EMP and hence, an important aspect of the identified efforts to mitigate potential 
impacts associated with the Construction Phase of the Coke Oven Brook Realignment 
Project. 
 
Criteria which are applied in other jurisdictions in North America, and which we are 
proposing to use for this project to compare to the results of the real-time and ambient 
monitoring program, are provided in the document titled Proposed Air Quality Standards 
in Various Jurisdictions, Conestoga-Rovers & Associates, April 20, 2005.  A copy of this 
document is provided in Appendix K of the Phase II – Detailed Design and Construction 
Oversight For Realignment of Coke Oven Brook – 100% Design Report, and is attached 
in Appendix B to this EMP document. 
  
Type 1 soils (containing pure coal tar products) may be encountered during the 
excavation for some of the new channels and trenches for the new culverts.  The areas 
where it is most likely to encounter these contaminated soils include the North Channel 
between Station 0+000 and Station 0+215, the West Channel between Station 0+000 and 
Station 0+300, and for the installation of the Domtar Brook culvert.  At these locations, 
the contractor is required to undertake the following measures: 
 
1. Follow safety requirements in Section 01545 of the Contract Specifications, 

particularly the following: 
a.) Item 1.14- Personal Protection Equipment 
b.) Item 1.15- Air Monitoring  
c.) Item 1.16- Worker/Vehicle Decontamination 
d.) Item 1.17- Project Health and Safety Plan 
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2. Continuously monitor air quality at the trench location during excavation for the 
channels and culverts to identify volatile organic compounds (VOC’s), pure coal 
tar products, vapours and or odours as detailed in Specification Section 01545 and 
Section 6.0 of this document. 

3. In the event that VOCs in excess of acceptable levels or other noxious odours are 
detected, the following additional measures are required: 
a.) Portions of the excavation or temporary stockpiles of excavated material 

will be required to be covered with 400 mm of clean soil or an odour 
suppressing foam as per Specification Section 02315. 

b.) Transport the Type 1 contaminated soil in covered trucks to the designated 
Type 1 soils stockpile area and stockpile in accordance with the procedures 
on EPPs 5 and 6. 

c.) At culvert trench areas, remove the contaminated soil as directed by the 
Project  Engineer, and spray apply an odour suppressing foam to the bottom 
and sides of the trench to prevent the release of vapours and odours.  Install 
pipe bedding, culverts and backfill material in accordance with the plans 
and specifications. 

d.) At excavated channel areas, remove the contaminated soil as directed by 
the Project Engineer, and spray apply an odour suppressing foam to the 
bottom and sides of the trench to prevent the release of vapours and odours.  
Install the bedding sand, GCL liner, protective gravel layer and rip rap in 
accordance with the plans and specifications. 

e.) Decontaminate all vehicles, equipment and workers in accordance with 
Section 7.0 of this document.   
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7.0 EQUIPMENT AND VEHICLE DECONTAMINATION PLAN 
 
The decontamination of all vehicles and equipment leaving the work site is a requirement 
of the MHASP for the Muggah Creek Remediation Project (CRA, June 2003).  STPA 
owns and operates a vehicle decontamination facility at the security compound at the 
main entrance to the site off Teak Street.  These services will be provided for the 
Contractor. These facilities, however, are not equipped to remove clumps of earth from 
equipment and vehicles; therefore, removal of excessive amounts of earthen material 
prior to arrival at the washdown station is mandatory.  Given the varying levels of 
contamination on the site, it is also desirable to minimize the tracking of contamination 
from one area of the site to another, and hence, the Contractor is required to remove 
clumped materials from equipment prior to movement to another area on-site.    
 
EPP-5 illustrates the location of the washdown facilities at the main gate, as well as areas 
identified with varying levels of contamination.  This colour-coded system is to be used 
as a general guide on where it is important to remove excessive earthen materials prior to 
relocation of equipment on-site.   The primary areas include the North Channel from 
Station 0+000 to 0+250 and the West Channel from Station 0+000 to 0+500.  The area in 
the northwest corner of the site in the vicinity of the proposed Domtar Brook realignment 
is considered the most likely location to encounter worst-case contaminants.  These areas 
contain the bulk of organic contaminants on the site; therefore, any equipment being 
relocated to other parts of the site from these areas should be free of excessive amounts of 
earthen material.  It is the Contractor’s responsibility to ensure these measures are taken. 
 
Contractor personnel employed in the removal of materials from equipment and vehicles 
are to abide by the personal protection requirements and use Personal Protection 
Equipment (PPE), as outlined in the Site Specific Health and Safety Plan.  This plan is to 
be prepared by the Contractor and approved by the Project Engineer prior to 
commencement of any work on the site. 
 
Cleaning of equipment while on-site is to be performed in the area of the work and prior 
to travelling over access roads.  This is particularly important for areas outside of the 
secured perimeter of the site (e.g., West Channel above Station 0+450 and the South 
Channel) as defined by EPP-5, or which become applicable during the term of the work. 
 
Personal decontamination facilities are available to the Contractor in “fixed” 
accommodations in the security compound, as well as via a mobile unit that can be 
mobilized as necessary to areas of the site. The Contractor, however, will be responsible 
for movement of the mobile unit and provision of water, fuel and anything else to make 
the unit ready for its intended purpose. Training of users will be required for either unit as 
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per the MHASP and the Site Specific Health and Safety Plan to be prepared by the 
Contractor.   
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8.0 MONITORING WELL ABANDONMENT PLAN 
 
8.1 Background 
 
During the past 17 years, over 200 groundwater monitoring wells have been installed 
over the Coke Ovens and portions of the NOCO and MAID Sites.  These were used to 
determine the presence, and if so, the extent of groundwater contamination, monitor the 
fluctuations in concentration and to determine its direction of transport.   
 
As these will be critical in long-term monitoring of the site to determine the effectiveness 
of clean up, it will be critical to minimize damage to any of these installations.  However, 
approximately 25 to 30 existing wells are within the boundaries of the realigned channels 
and disposal areas, and will be destroyed.  Others, which are in close proximity, will need 
to be protected.   
 
The issues that were accounted for in development of the design components for this 
management plan are outlined below.  The pertinent wells for which this plan targets are 
outlined on the attached EPPs 1, 2, 3, 5, 6 and 7 for Year 1; 1, 4, 5, 6 and 7 for Year 2.  
 
8.2 Design Components 
 
8.2.1  Well Abandonment 
 
Those wells within the realigned channel and soil disposal area footprints, which will be 
destroyed, will have to be properly abandoned.  The plan differs from generic well 
abandonment protocols, given that the well will later be removed during excavation.  The 
key points are outlined below: 
 
1. Abandonment must be carried out by a licensed provincial water well driller or 

geotechnical drilling company acceptable to the Project Engineer. 
 
2. Remove locks, surface steel protector casing and any Waterra tubing inside the 

piezometer pipe.  Locks and steel casing can be stored in the security compound 
for reuse by the STPA. Waterra tubing should be considered a waste material and 
handled accordingly as per Section 5.3. 

 
3. Fill the entire piezometer tubing with bentonite slurry from the bottom up. 
 
4. Install a marker (i.e., rebar) adjacent the tubing, extending at least 2 metres above 

grade and paint fluorescent orange. 
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5. When construction has reached the well, the excavation should carefully proceed 
around the tubing, without pulling it out, to the depth required for the channel.  
The piezometer pipe should be cut off at the new ground surface and bentonite 
chips applied around the pipe to infill any open annular space.  Rebar can be 
stored for re-use.  Piezometer piping should be treated as waste material and 
disposed as per Section 5.3. 

 
6. The Contractor is to prepare a record for each well abandoned on a form, which is 

to be provided by the Contractor and approved by the Project Engineer.  The 
record should include name of person who carried out the procedure, brief account 
of materials used, date of abandonment and disposal of materials.  The records 
should be filed with the Project Engineer within 48 hours of final abandonment. 

 
8.2.2 Well Head Protection 
 
Prior to commencement of construction the Contractor will be required to inspect the area 
with the Project Engineer to delineate those wells outside the channel alignment, which 
maybe impacted by site operations, construction of access roads and general movement 
of equipment. 
 
Those wells will have to be visually identified with rebar extending at least 2 metres 
above grade and painted fluorescent orange.  If they are in close proximity to heavy 
equipment operation, then concrete bollards or jersey barriers will be required to offer the 
protection required. 
 
Should the wells still be impacted or damaged, their proper abandonment or repair will be 
the responsibility of the Contractor, at the Contractor’s expense, and to the satisfaction of 
the Project Engineer. 
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9.0 SPILL AND EMERGENCY CONTINGENCY PLAN 
 
The potential exists during the Construction Phase of the Project for the release of 
petroleum product from vehicles and/or equipment.   There may also be a need to respond 
to a fire, bring in medical help in the event of an accident, or a need for assistance from 
the police.  Requirements in this regard are outlined in the MHASP and will be addressed 
in the Site Specific Health and Safety Plan to be prepared by the Contractor.  Section 
1.18, Document 01545 of the Technical Specifications for the Project outlines minimum 
requirements of the Contractor.  This section of the EMP does not repeat what is included 
in the specification, or dictate the form of the plan to be prepared by the Contractor.  
Instead, it provides some guidance on applicable regulations and mitigative measures 
identified in the course of the CEAA Screening of the Project.    
 
9.1 Spill Contingency 
 
The Contractor is to take all necessary precautions to prevent and minimize the leakage, 
spillage, release, misplacement, or loss of petroleum products used in the commission of 
the work.  The handling of these products is to be by qualified personnel and in 
accordance with applicable government laws and regulations.  Mitigation measures have 
been identified to prevent or minimize the potential for a spill or leak of petroleum 
product, however, it is also recognized that accidents do happen.  The NSDEL 
Emergency Spill Regulations governs requirements for response and reporting of spills. 
 
By definition, a “spill” means a release of a substance: 
 
i) into the environment, 
ii) from or out of an approved containment system, structure, aircraft, vehicle, vessel, 

process tank, pipeline, or other container, 
iii) that is abnormal in quantity or quality in light of all the circumstances of release, 

or 
iv) in excess of an amount specified in these regulations or an approval. 
 
Under the regulations, the reportable limit for gasoline, fuel oil, hydraulic fluid, 
transmission fluid or engine oil is 100 litres.   However, Environment Canada 
requires all spills to be reported. 
 
The following are general mitigation measures and practices to be implemented by the 
Contractor to prevent or respond to a spill incident: 
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• Fuelling of equipment is to be conducted only in areas approved by the Project 
Engineer, or his designate.  Fuelling, storage of petroleum products, servicing or 
washing of equipment, is not permitted within 30 metres of a watercourse or 
wetland system; 

• All vehicles and equipment used in the work are to be in good operating condition 
and free of oil and fuel leaks; 

• It is preferable that the Contractor not store fuel on the site, but if required, the 
location must be approved by the Project Engineer, stored in accordance with the 
National Fire Code and other applicable government regulations and the tank(s) 
protected from collision damage; and 

• Spill clean up materials (absorbents, spill containment diapers/donuts, shovels, 
etc.) are to be kept on hand at all times in the event of a spill or leak.  Other 
materials include earthen materials and equipment available on-site.  

 
In the event of a spill or leak of any amount of petroleum product, the following 
contingency plan should be followed: 
 
• Control further discharge of the product if possible; 
• Contain the spill using absorbent or earthen materials; 
• Gather impacted materials and isolate them from the elements; 
• Notify the Project Engineer of the incident within 30 minutes and report the spill 

as per the requirements of the NSDEL Emergency Spill Regulations through 
the 24-hour Environmental Reporting System at 1-800-565-1633; and 

• Dispose of the materials on-site in the area designated for Type 2 contaminated 
soils shown on EPP-5 and in accordance with procedures as outlined in Section 
5.2.3.2 and detailed on EPP-6. 

 
Should the spill result in free product, it must be contained and disposed of through 
a registered waste oil disposal contractor.   
 
As a condition of the contract, the Contractor is required to prepare a written Emergency 
Response Plan (see Document 01545, Section 1.18 of the Technical Specifications for 
further detail) that is suitable to the men, materials, activities and equipment that will be 
used in commission of the work.   The Contractor shall ensure that the measures outlined 
in this EMP are included.   The Project Engineer must approve the Plan.  
 
A record must be prepared by the Contractor of any spill occurrence on an Occurrence 
Report Form, the form of which is to be provided by the Contractor as part of the Plan.  
The written Report shall be submitted to the Project Engineer within 24 hours of the 
occurrence.   
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Any need for a media release will be handled by the STPA’s communication personnel. 
 
9.2 Emergency Contingency 
 
With any construction project there is potential for accidents that require medical 
attention, potential for fire involving equipment and/or materials, and in some instances, 
a need for assistance from the local police force.   Incidents of this nature require quick 
response to minimize impact on human health, the environment and infrastructure. 
 
This component of the Response Plan is also the responsibility of the Contractor.   
Through preparation of the Plan, the Contractor will be able to build in measures for 
response that take advantage of the men and equipment that will be on-site during 
construction and use of company communication systems and devices for response 
initiation, personnel alert and site evacuation, in extreme cases. 
 
This Project involves activities which result in interaction with the community, such as 
disruption of the SPAR and Frederick Street during installation of culvert structures, use 
of municipal roadways for delivery of equipment and construction materials and truck 
movements over public roads during transfer of soil materials to storage/disposal sites. 
The Contractor’s Emergency Response Plan must not only be cognizant of hazardous 
activities internal to the site, but also those that exist externally.  Minimum requirements 
are outlined in Section 1.18, Document 01545 of the Technical Specification.  Mitigation 
measures described above for protection of various components of the environment will 
also serve to minimize the potential for an emergency occurrence.  The following is a list 
of recommended measures that shall also be included in the Contractor’s Emergency 
Response Plan: 
 
• For response to emergency situations such as personal injury, fire or police 

services and for which assistance is required, the 911 Emergency Service is to be 
contacted. Information provided to the 911 dispatcher during a request should also 
include access to the site, if there are any barriers to gaining access (e.g., road 
closure or constriction) and location at the site where the response team will be 
met for directions. 

• The Department of Transportation and Public Works, Cape Breton Regional 
Municipality Public Works, local fire departments and emergency response 
organizations are to be notified a minimum of 24 hours in advance of scheduled 
public road disruption or closure, so that alternate emergency response/evacuation 
routing can be planned.   

• The Contractor is to ensure that the Project Engineer is notified immediately of 
any emergency situation, so that he in turn can notify STPA and its 
communication personnel.  
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An incident report must be prepared by the Contractor of any emergency incidents 
requiring administration of first aid, responses from the 911 service, near misses, fires 
(whether a department responds or not), etc.  An appropriate form is to be prepared by the 
Contractor as a component of the Emergency Response Plan and a completed form 
submitted to the Project Engineer for each incident within 3 hours of the occurrence.   
 
Any need for a media release will be handled by the STPA’s communication personnel. 
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10.0 CONSTRUCTION PHASE MONITORING PLAN 
 
10.1 Approach 
 
The overall monitoring program required for CEAA will incorporate Ambient Trend and 
Environmental Effects Monitoring, primarily after channel construction.  These will 
ensure the Project is working as planned.  These programs are designed elsewhere and 
are not subject of this EMP. 
 
However during the Construction Phase, regulatory permitting is expected to require 
design and completion of a Compliance Monitoring Program.  The primary goal is to 
ensure the Project meets conditions set forth in the approvals permit. The design of this 
program is summarized below. 
 
10.2 Design Components 
 
10.2.1 Surface Water  
 
The monitoring required for the surface water system evolves from the assumption 
outlined in Section 3.1.  Here, Coke Oven Brook and the South Tar Pond are being used 
as a final polishing component of the Sediment Erosion Control and Waste Water 
Management Plans. 
 
The key monitoring during construction then revolves around supporting strategies for 
operation of various safe fail components, specifically how to deal with water in the 
sumps, as outlined below. 
 
10.2.1.1 Disposition of Water with Elevated Suspended Sediments 
 
The determination in the field of where to pump water from the sumps for sediment 
purposes will initially be made upon samples collected and sent to a CAEAL accredited 
lab for suspended sediment concentration.  Simultaneously, visual samples will be 
prepared for each sample analyzed until a series of samples are available for a range of 
suspended sediment concentrations up to 50 mg/L.  After that time, the visual samples 
will be used to facilitate real time decision-making.  The responsibility for sampling and 
analytical chemistry will be by the STPA. 
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10.2.1.2 Disposition of Water Based Upon Chemistry 
 
If hydrocarbon product is not noticeable, field measurement of conductivity will dictate 
how the water will be handled. 
 
The Contractor will be required to purchase, maintain, calibrate and operate his own 
conductivity meter(s). 
 
Review of the monitoring effort on background streams as part of the Phase II and III 
ESAs noted conductivity was an appropriate, easily field monitored parameter to 
delineate contaminated groundwater input.  In: 
 
• Background streams it ranged from 58 to 389 umhos/cm (arithmetic mean 266 

umhos/cm) in Background Tributary and 31.3 to 234 umhos/cm (average 122 
umhos/cm) in Radar Brook.   

• Urban streams it ranged from 88 to 586 umhos/cm (average 229 to 330 umhos/cm) 
in Wash and Cagney Brooks.   

• Contaminated reaches of the Coke Ovens Site it ranged from 303 to 1780 
umhos/cm (average 1259 umhos/cm) on Coke Oven Brook downstream of the 
Coke Ovens Site and 278 to 771 (average 480) umhos/cm in Domtar Brook. 

 
For the purposes of this program, a field conductivity meter will be employed by the 
Contractor.  If water in the sump exhibits a conductivity less than 300 umhos/cm, it will 
be assumed to be rainwater, surface runoff and/or groundwater inflow.  In this case, the 
water can be pumped directly into the nearest watercourse, subject to approval by the 
Project Engineer, assuming suspended solids do not exceed guidelines established in the 
Sediment Control Plan.  If it exceeds this value within the Coke Ovens Site, it will be 
assumed to be contaminated and disposed of by pumping into the infiltration galleries.  If 
outside the Coke Ovens property then it will be assumed to be uncontaminated 
groundwater and pumped to the nearest watercourses subject to approval by the Project 
Engineer. 
 
This limit will be refined by sampling of water as encountered in the initial soils 
sampling test pit program (results to be presented when data becomes available).  
 
10.2.2 Air Monitoring 
 
The reader is referred to Appendix A for details of the air monitoring program to be 
employed during construction of the channels. 
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Appendix A 
Real Time Air Monitoring Program 

 
In 2005 and 2006, STPA is planning to reroute the Coke Ovens Brook from the center of 
the Coke Ovens site to less environmentally impacted, or cleaner areas, out near the 
perimeter of the Site.  This section details the procedure to perform real-time air 
monitoring for particulate (dust) and volatile organic compounds (VOCs).  This real time 
air monitoring program supplements the broader community air monitoring program 
conducted on an ongoing basis, around the site.  The community air monitoring program 
began approximately 10 years ago.  Details documenting the specifics of this program 
can be found in the weekly, monthly and annual reports that are produced for the 
Ambient Air Monitoring and Evaluation Program (AAMEP) completed by AMEC, on 
behalf of STPA.  The AAMEP will continue throughout the brook realignment project with 
sampling occurring on a six day cycle. 
 
The purpose of the real-time monitoring is to provide instantaneous information that 
allows site supervisors to immediately modify site operations to prevent potential 
exceedances of ambient air criteria at fixed station reference samplers located in the 
community.  The fixed station sampling locations collect air samples over a 24-hour time 
period with analysis at an analytical laboratory. Analytical analysis of these samples 
require a longer time frame for results, a minimum of 6 days. 
 
Hand held instruments will be used to measure both dust and VOCs.  For dust the TSI 
DustTrak will be used to measure the particulate matter that is less than 10 microns, 
while VOCs will be measured using a photoionization detector.  All measurements will 
be performed at predetermined locations at the perimeter of the construction work areas.  
The exact locations for monitoring will be decided just prior to the start of each work day 
based a review of the prevailing winds, wind speeds, type of work, level of activity and 
location of activity.  Generally, measurements will be performed at downwind and 
upwind locations to the work area and will focus on the position of communities located 
near the Site (ie. downwind measurements will be performed at a location between the 
work area and community). 
 
On-site decision makers (AMEC in collaboration with ADI) will compare real time 
measurements performed on an hourly basis to Site action levels developed specifically 
for the Coke Ovens Brook Realignment Project.  The development of these action levels 
is detailed in the April 20, 2005 Conestoga-Rovers & Associates Draft Letter Report 
“Proposed Air Quality Standards in Various Jurisdictions, Muggah Creek Remediation 
Project, Sydney, Nova Scotia”.  The following provides a summary of dust and VOC 
action levels that will be used for the Coke Ovens Brook Realignment Project. 



• Dust 
 
Table 1 provides a summary of action levels to be used for dust. 
 

Table 1 
Summary of PM10 Action Levels 

Averaging Period Action Level  
(µg/m3)  

Action Required if Level Exceeded 

15 minutes 100 Site continues to operate.  Monitoring of dust 
generating activities and modifying of 
procedures including additional watering. 

15 minutes 155 Temporary stop work practices will be 
evaluated.  The contractor, engineer and STPA 
will evaluate work practices, and techniques to 
reduce dust will be identified and implemented.  
Work will resume within a short time period 
when revised procedures are implemented. 

10 hours 990 µg/10 hrs(1) Hourly averages will be totaled during the work 
day.  If 990 µg is exceeded, site activities will be 
terminated for the day. 

15 minutes Action Level exceeded 
Downwind 110% > Upwind  
 = 171 µg/m3

If action level is exceeded both upwind and 
downwind, there will be a 10 % (> 171 µg/m3) 
allowance at which time site activities will be 
terminated. 

Note: (1) 990 µg/m3 > (Budget to that point) + (highest reading that day x 1 hr) + (33 µg/m3 x remaining work hours). 
 

• VOCs 
 
Table 2 provides a summary of action levels to be used for VOCs. 
 

Table 2 
Summary of VOC Action Levels 

Averaging Period Action Level  
(ppm)  

Monitoring 
Location 

Action Required if Level Exceeded 

15 minutes 2 ppm Halfway 
between 
fenceline and 
source(s). 

Implements the Draeger Tubes to 
assess benzene contamination. 

<1 minute If 2 ppm exceeded then 
use Draeger Tube to 
confirm major contributor 
to 2 ppm action level is 
benzene or 
naphthalene.(1)(2)

Source(s). Source to be immediately covered 
and an action plan to be developed in 
order to continue activities for the 
day.(2) 

10 hours With the exception of 
benzene and naphthalene, 
5 exceedances to the 15 
minute averaging period 
over the workday. 

Halfway 
between 
fenceline and 
source(s). 

Terminate work for day and 
implement mitigative measures to 
control emissions. 

1 hour For benzene and 
naphthalene (as confirmed 
by Draeger Tubes), 2.5 
ppm for one hour.(3)

Halfway 
between 
fenceline and 
source(s). 

Terminate work for day and 
implement mitigative measures to 
control emissions. 

Note:  (1) Should benzene or naphthalene not be indicated by Draeger Tube, steps should be taken to limit emissions and activities 
continue provided PID readings remain below 2 ppm. 

 (2) Monitoring should be performed continuously downwind of the source.  If an additional exceedance occurs, Draeger Tubes 
should be used again to assess the relative contribution of naphthalene and benzene. 

 (3) Should benzene and naphthalene be positively identified using Draeger Tubes and should there be five exceedances of the 
2 ppm action level or, using the budgeting concept, should the sum of the individual 15-minute  PID readings equal or approach 
1.25 hr x 2 ppm = 2.5 ppm-hr, work would be terminated for the day and mitigative measures undertaken to control emissions.  



 

As previously mentioned, the action levels for both dust and VOCs detailed in Tables 1 
and 2 will be used to implement action plans and mitigative measures in order to prevent 
exceedances to 24-hour regulatory criteria at the fixed stations located throughout the 
community. 
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APPENDIX M  - CAGNEY BROOK UNDERDRAIN INVESTIGATION 
 
On 13 April 2005, ADI Limited carried out an investigation of the condition of the existing 
Cagney Brook underdrain box culvert downstream of Mullins Bank.  This was specifically to 
locate the blockage which has caused the water flow to back up to the surface and run overland 
in a surface channel along part of the route designated for the construction of the West Channel.  
The purpose of locating this blockage is to have the Contractor clear it out so that the Cagney 
Brook flow can be re-directed back through this box culvert to the existing Coke Oven Brook.  
This will enable the West Channel to be constructed in dry conditions. 
 
This investigation comprised a confined space entry procedure to enter several of the manholes 
to visually inspect the condition of the box culvert and to look for blockages with high powered 
lights.  Photographs and video were used to record our findings.  The manholes are numbered 
MH#1 to MH#5, respectively, progressing in a southern direction as shown on Figure 1 
(attached). 
 
The findings of our investigation are summarized as follows: 
 
MH#5 
 
At this location upstream of where the Cagney Brook surfaces, the steel cover was removed to 
find that the water is backed up to the surface.  Some floating debris were found on the water 
surface and the steel manhole cover was reinstated. 
 
MH#4 
 
This manhole has been filled to the surface with backfill material.  It appears that this backfill 
was placed intentionally, likely for safety reasons.  It is suspected that this manhole was filled in 
after the blockage or collapse occurred in the box culvert upstream of MH#4, which caused 
Cagney Brook to back up and discharge at the surface just downstream of MH#5, where it 
currently flows overland to Coke Oven Brook. 
 
A backhoe was used to excavate down approximately 2 metres into this manhole, but was unable 
to reach any deeper because of the size of the manhole.  Photos were taken and the manhole 
filled in again. 
 
MH#3 
 
The steel cover over this manhole was removed and confined space entry procedures were 
followed to enter the manhole by climbing down a ladder.  The findings are noted as follows: 

 
• The depth from the surface to the invert of the box culvert is approximately 5.7 metres. 
• The box culvert is approximately 1.8 metres by 1.8 metres (inside dimensions). 
• There is debris at the bottom of the manhole such as creosoted timber, bricks and an old 

steel manhole cover. 
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• Looking upstream towards MH#4 (which was filled in), the toe of fill was observed 
approximately 15 metres upstream.  The fill appears to slope gradually towards the top of 
the culvert to a height of approximately 1.2 metres. 

• Looking downstream towards MH#2, there are no major obstructions. 
• The condition of the box culvert is generally good with no major deterioration observed. 
• There was a small flow of water in the culvert, approx. 75 to 125 mm deep. 
• There were no major organic vapours, discharges or sheen on the water surface. 
• The steel manhole cover was re-instated upon completion of the inspection. 
 
MH#2 
 
Removed steel cover and inspected from surface without entering manhole.  No major 
obstructions visible.  The steel cover was re-instated. 
 
MH#1 
 
The steel cover over this manhole was removed and confined space entry procedures were 
followed to enter the manhole by climbing down a ladder.  The findings are noted as follows: 
 
• No major organic vapours, discharges or sheen on the water was observed. 
• Looking upstream towards MH#2, there are no obstructions and only minor debris. 
• Looking downstream towards exit into Coke Oven Brook, there are no major obstructions 

to restrict flow and only minor debris on the floor of culvert. 
• The concrete box culvert is in good condition, however, the brick lining along walls (six 

courses high) is deteriorating. 
 
CONCLUSIONS 
 
From ADI’s investigation, it appears that a blockage or collapse occurred in the existing box 
culvert at some location between MH#4 and MH#5.  This appears to have caused the Cagney 
Brook to back up and surface just 10 metres downstream of MH#5.  At a later date, likely during 
a site demolition contract, it appears that MH#4 was intentionally filled in as a safety precaution 
to prevent someone from falling into this manhole.  With the head pressure behind this blockage, 
some water flow still runs through the box culvert, which has moved some of the fill downstream 
of MH#4. 
 
The options for re-establishing flow through the existing box culvert to Coke Oven Brook as a 
temporary measure during construction of the West Channel were investigated.  The two main 
options are as follows: 
 
1. Excavate down approximately 3.5 metres to expose the top of the box culvert as shown 

on Sketch SK-1.  To clear the blockage, it will be necessary to break through the box 
culvert roof to remove the fill, debris, etc., over an 88 metre length to restore flow in the 
culvert.  Upon removal of a section of box culvert roof, it may be required to install steel 
struts across the top of the box culvert to prevent the walls of the culvert from failing, as 
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shown in SK-1.  Upon removal of all debris and fill, the top of the culvert will require 
replacement to allow backfilling to be completed. 

 
2. Construct a temporary overland diversion ditch from where Cagney Brook surfaces (10 

metres downstream of MH#5) to MH#3, which is downstream of all fill and blockages.  
This new ditch could be installed over the centerline of the existing box culvert, as shown 
on Sketch SK-2, and would discharge into MH#3.  For safety purposes, fencing will be 
required around the open MH#3, or alternatively, the manhole cover could remain in 
place and an inlet pipe with a safety grill could be installed to discharge into MH#3, as 
shown in Sketch SK-3. 

 
Once the West Channel realignment was completed, this surface ditching would be infilled.  The 
underliner drain for the upstream portion of the West Channel would be diverted by underground 
piping to discharge into MH#3. 
 
Based on the above findings, it is recommended to proceed with Option 2 above.  This option 
will be much less costly to carry out and can be completed during a shorter period of time.   
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1.0 INTRODUCTION 
 
On 15 April 2005, ADI Limited was tasked with reviewing the realigned channel designs to 
investigate options for making them more aesthetically pleasing through consideration of 
meandering and vegetation. 
 
This work was initiated on 19 April 2005 with a meeting and site visit including several 
employees of the Sydney Tar Ponds Agency (STPA) accompanied by Ms. Diane LaRue, a 
vegetation specialist with the Environmental Services Department of the Nova Scotia 
Department of Transportation and Public Works.  Ms. LaRue has been assigned to this project to 
provide alternatives for vegetating the side slopes of the channels. 
 
The main focus of this assignment was on three main items: 
 
1. Consideration was given to meandering the new channels to avoid long straight lengths 

of channel.  The two areas where this may be feasible are for the upper section of the 
North Channel along Frederick Street between Station 0+800 and Station 1+150 and the 
entire South Channel, except the culvert section. The amplitude and wavelength of the 
meanders will first be determined to assess how much deviation from the existing 
centerline can be accommodated without seriously affecting the hydraulics and erosion 
controls.  Once that has been determined, the impact on cost will be determined by 
calculating the additional length and associated extra excavation and quantities of 
materials to construct the channels. 

 
2. Consideration was given to planting native vegetation in the side slopes of the channels 

down to the 2-year return depth (bankfull flow depth) to cover the rip rap.  The 
vegetation to be considered will provide minimal resistance to flow (i.e., grasses, ferns, 
etc.).  Woody vegetation that would provide resistance to flow (i.e., shrubs such as 
willows, dogwood, etc.) was not considered below the 1:100 year return high flow level 
given that the increased resistance to flow would necessitate a larger channel.  The 
additional costs were determined for this “non-woody” side slope vegetation. 

 
The impact of vegetation on the geosynthetic clay liner (GCL) for the lined area of the 
channels was assessed to determine if the vegetation option was only feasible for 
“unlined” channel areas. 

 
3. Planting of trees and shrubs above the 100-year flow depth was investigated in an attempt 

to reduce the rip rap thickness over the upper areas of the channel side slopes, and to hide 
the rip rap from view.  These trees may consist of “live” willow or poplar stakes and 
could provide several benefits when they grow and mature.  Some of these benefits are 
listed as follows: 

 
• They will provide shade to the channel flow to keep the water cool and provide cover 

for fish. 
• They will provide a good habitat for insects, which will benefit the fish habitat. 
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• They will help stabilize the rip rap in the side slopes allowing for the installation of 
smaller rip rap sizes and potentially a thinner layer of rip rap. 

• The vegetation will eventually hide the rip rap and make the channels appear more 
natural. 

 
The cost implications for adding this vegetation was determined as part of this 
investigation, as well as the optimal types of trees and vegetation to plant from a 
bioengineering perspective regarding providing adequate long-term stability to the 
channel side slopes.  The vegetation types required to benefit and promote fish habitat 
was also considered. 

 
 
2.0 MEANDERING OF NORTH AND SOUTH CHANNEL 

 
In the current channel design, the 1:2 year return channel will be allowed to meander naturally 
based upon it’s own equilibrium conditions within the larger 1:100 year channel.  However, 
given the land constraints imposed by land ownership, land use, and extent of contamination, the 
larger channel is not allowed to meander, but has to remain fixed.  Overall, the sinuosity index of 
the north and south channels was presently calculated at 1.0 to 1.3, similar to the background 
reference watershed on McAskill Brook. 
 
In order to provide aesthetic improvements on both the North and South Channels, consideration 
was given to incorporate a very modest meander pattern on the North Channel along Frederick 
Street between Station 0+800 and Station 1+150 and the South Channel.  The meander 
characteristics (Figure 1) were determined based on a 2-year return flow and are summarized as 
follows: 
 
  North Channel (Q2 = 3.14 m3/s) and South Channel (Q2 = 3.31 m3/s) 
 
  Meander length, ML = 40 metres 
  Meander width, MB = 17 metres 
 
The meandering characteristics listed above define the maximum amount of meandering that can 
be built into the channels and still maintain the current rip rap sizing (i.e., more severe meanders 
will require heavier size rip rap in the channel to resist the hydraulic forces at bends in the 
channel). 
 
Effects of flow depth were also analyzed based on the meandering characteristics and 
accommodating non-woody vegetation (grasses and ferns) on the side slopes of the channel 
down to the 2-year return depths (Figure 2).  Based on our analysis, it is expected that the 100-
year return period flow depths will increase by 0.22 and 0.30 metres on the North and South 
Channels, respectively.  These increased flow depths are caused by the meandering effect on the 
hydraulics, and are not influenced by the planting of non-woody vegetation.  It is, therefore, 
recommended that the channel depths within the meandering reaches be increased accordingly in 
order to maintain the freeboard requirements.  Cost estimating was carried out to determine the 
additional costs for constructing the meanders in the North and South Channel to stay within the 
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above meander criteria.  The meander layout considered for the North and South Channels is 
illustrated on Figure 2A and 2B, respectively. 
 
In summary, the effect of providing the meandering on the North and South Channels along with 
the estimated additional construction costs is as follows: 
 
 North Channel 

(Station 0+800 to Station 1+150) 
South Channel 

Additional Length of Channel 12.6 metres 10.0 metres 
Additional Depth Required 0.22 metres 0.30 metres 
Additional Construction Cost $22,500 $15,000 
 
 
3.0 VEGETATION ON CHANNEL SIDE SLOPES 

 
3.1 Diane LaRue’s Observations and Recommendations 

 
3.1.1 Observations 
 
From a visit to the Coke Ovens Site and to a reference, more natural brook (McAskill Brook), 
the following vegetation observations were made: 
 
Basically, the non-wetland or drier areas have vegetation that is typical of disturbed sites 
(parking lots, roadsides, gravel pits, edges of farm fields, etc.) with mostly introduced 
herbaceous “weeds”.  
 
Moist areas, wetlands and “watercourses” have typical native riparian species found in wet acid 
soils: shrubs are lambkill, rhodora, labrador tea, leatherleaf (possibly Red Osier Dogwood); large 
shrubs and trees are Poplar, alders and willows (several species).  Soil tolerant shrub species are 
Meadowsweet, wild roses and probably others too. 
 
Using McAskill Brook as a reference brook, the vegetation there is typical of acid soil and has 
the same species as found on the Coke Ovens Site, plus many others typical of forest streams.  In 
addition, there are lots of maples, which were not observed on the Coke Oven Site. 
 
3.1.2 Recommendations: 
 
A.) Salvaging clumps and sod of on-site vegetation: Where ever the new channels are 

being excavated in non-contaminated soils. 
 

• Shrubby vegetation should be dug in scoops with an excavator and placed out of 
the way in a moist holding area, with the clumps placed closely together to help 
conserve moisture. Depending on the time of year, or amount of precipitation, the 
area may need to be watered using clean brook water or a water truck. These 
clumps of soil and vegetation can be held for several months if necessary, if kept 
moist. They would then be transported as clumps using an excavator, backhoe, or 
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if a longer haul is necessary, they would be loaded onto a trailer or truck, and 
hauled to the transplant location. 
• North Channel-  could get approximately 600 metres x width of excavation. 

 
• Grassy areas could be mowed with bush hog first, and then cut as sods. If they 

could be transported to an area where they could be laid in their permanent home 
as soon as possible, that would be best. Alternatively, they could be laid out in a 
holding area and held for a longer time, if kept wet. 
• South Channel- could get approximately 300 m x width. 

 
B.) Planting Above the 1:100 Year Channel - Salvaging woody vegetation as stakes and 

cuttings: Poplars, willows, Red Osier Dogwood, Meadowsweet (Spirea) can be utilized 
in dormant plantings: stakes, brush layers, wattles. Only to be used where growth of 
woody vegetation will not interfere with integrity of GCL liner. 

 
$ STAKES (Single, vegetated rip rap, wattles): Willow and Poplar stems greater 

than 4 cm in diameter. Bury 3/4 of length.  
$ 1 to 1.5 metres long to be pounded into soil into starter hole into rip rap. 
$ 2 to 3 metres long into drilled hole on upper banks of new brook, or sides 

before rip rap. 
 

• BRUSH LAYERS (Vegetated Rip Rap): layers of cuttings from these species laid in 
layers while constructing rip rap 

 
• WATTLES: Consists of bundles of stem cuttings (2 to 5 cm in diameter) of these 

species, tied into bundles 15 to 20 cm in diameter and staked down into troughs 
on slopes. 

 
• BRUSH BLANKET OR MATTRESS: Consists of stems and sticks laid in a thick 

blanket on top of graded soil, usually held in place with string and stakes. We 
could try laying out the blanket, pressing it into the soil with excavator bucket, 
and then placing rip rap on top in a single layer. 

 
Illustrations of the various methods described above are attached.  The largest cost is in 
hand cutting of the plant material. The main disadvantage is in needing to cut and install 
when dormant (ie., before early May or after mid October). However, it may be possible 
that these cuttings could be taken in the summer months and immediately plunged into 
water and soaked for up to several days before use. This could be attempted as an 
experimental component of the project. Even when dormant, they must be kept moist and 
cold until use. 

 
EXPERIMENTAL (Using McAskill Brook reference ecosystem as the restoration objective.) 
 
C.) Planting Between 1:2 to 1:100 Year Channel: This zone will be the most difficult to 

deal with given the requirements for: 
• Non woody vegetation 
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• Coarse rip rap over a soil-growth media 
• Unsure what vegetation will be able to grow in the dark, and penetrate up through 

rip rap. 
• No time to undertake experimental trials and incorporate during construction. 

 
Therefore, some suggestions include: 
 
1. Seed Mixes for hydroseeding: Devco Tailing Mix, Nova Scotia Highway Mix, Nova 

Scotia Highway Mix with wildflower seed additions (e.g., Black eye Susan, Aster spp., 
Goldenrod spp., Pearly Everlasting) - replicated plots. Could do this where there is a 
GCL liner, and all exposed soils. All seeded areas must have soil covering after 
seeding, shallow slopes can use old hay; any slope steeper than 3:1would need rolled 
erosion control blanket.  Variables:  
$ Seed mixes; 
$ Seed mixes with wildflower additions (native pioneer wildflowers, seed readily 

available on roadsides); 
$ Different soils (high quality with compost then other levels of quality) on top and 

within rip rap; and 
$ Sodding between 2-year and 100-year flood levels, then hydroseed. 

 
2. Biotechnical using un-rooted stem cuttings; different techniques; evaluate for shrub 

establishment. 
 
3. Rooted transplants taken from propagating on site (but probably not from contaminated 

soil areas) plant material. 
 
4. Burying  “forest” soil under rip rap, and examine what growth will come up through the 

rip rap. 
 
5. Take leaf samples and test for contamination in the plant material. Compare with what is 

in soil. Important for knowing what is taken up by plants (future phytoremediation of 
site). Many plants take up certain heavy metals but are not harmed by the metals. There 
are examples in literature where the plants are used to extract the metals, then the plants 
are harvested and deposited into secure site, or spread out to dilute metals. 

 
3.2 Overall Recommendations 
 
Several options were investigated with the goal of reducing the amount of rip rap on the upper 
slopes by adding vegetation to provide slope stability, to hide the rip rap and to make the 
channels look more natural. 
 
Option 1: The first option includes reducing the rip rap thickness above the high flow (100-year 
return) depth and using live stakes and brush layers to create vegetation as illustrated in Figure 3.  
This option is not recommended at locations where a GCL liner will be installed, as the roots 
from the woody vegetation will tend to penetrate the liner and impact the integrity of the liner. 
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Option 2: The second option is also for areas without GCL liners and includes only topsoil and 
vegetation above the high flow depth as illustrated in Figure 4.  The topsoil can be hydroseeded 
and live stakes and bush layers planted to provide woody vegetation.  This option is not 
recommended for side slopes of 2:1 or steeper excavated into weak native soils or poor draining 
soils, as slope failures and on-going maintenance may become an issue. 
 
Option 3: The third option investigated is for the GCL lined areas and includes the replacement 
of all rip rap above the high flow depth with topsoil and hydroseed as illustrated in Figure 5.  To 
prevent erosion of the topsoil prior to the development of the vegetation, the installation of 
erosion control blankets will be necessary.  No woody vegetation will be planted in these 
channels to avoid root penetration and rupture of the CGL liner.  Wetland plants can be 
transplanted in the channels between the 2 year and 100 year return flow depths. 
 
Option 1 and 3 are recommended as the most preferred options as they will provide the most 
stable and maintenance free side slopes for the long-term stability of the channels.  The areas of 
the channels with deep channel excavations were considered for these vegetation options, where 
there is significant side slopes above the high flow depth. 
 
Where the channels will be excavated into bedrock (i.e., upper sections of North Channel), a 
variation of Option 1 was developed.  This option is designated as Option 1A, as illustrated in 
Figure 6. 
 
The following table summarizes the areas of the Channels considered for vegetation along with 
the applicable option number. 
 
Table 3.1:  Summary of Vegetation Options 
Channel Section Side Slope Average 

Depth 
GCL Liner Vegetation 

Option 
1. North Channel 
a. Station 0+000 to 0+215 3:1 5 metres Yes 3 
b. Station 0+810 to 1+144 2:1 4.5 metres No 1A 
c. Station 1+270 to 1+360 2:1 4.5 metres No 1A 
2. South Channel 
 Section 0+500 to 0+810 2:1 4 metres No 1 
3. West Channel 
 Station 0+000 to 0+220 3:1 4 metres Yes 3 
 
3.3 Vegetation Option Cost Estimates 
 
The quantities of rip rap reduction and associated cost saving, along with the additional 
quantities and cost of topsoil, hydroseed, erosion control blankets and woody vegetation (live 
stakes, wattles and brush layers) was calculated. 
 
A summary of ADI’s findings is included for each channel as follows: 
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Table 3.2:  Summary of Costs 
North Channel 
1. Reduction in rip rap (credit): 3,000 t x $20/t -$ 60,000 
2. Topsoil, hydroseed, erosion control blanket: 10,090 m2 x $6.35/m2 $   64,000 
3. Brush layers:  450 metres x three rows x two sides of channel x $20/m $   54,000 
4. Live stakes:  300 @ $10 each $     3,000 
5. Transplanted wetland plants between the 2 year and 100 year return levels $   15,000 
Net Increase/Decrease +$ 76,000 
West Channel 
1. Reduction in rip rap (credit): 3,800 t x $20/t -$ 76,000 
2. Topsoil, hydroseed, erosion blanket control: 3,500 m2  x $6.35/m2 $    22,000 
3. Transplanted wetland plants between the 2 year and 100 year return levels $    10,000 
Net Increase/Decrease -$ 44,000  
South Channel 
1. Reduction in rip rap (credit): 1,000 t x $20/t -$ 20,000 
2. Live stakes:  200 @ $10 each $    2,000 
3. Topsoil, hydroseed, erosion control blanket: 3,400 m2 x $6.35/m2 $   21,600 
4. Brush layers:  310 metres x two rows x two sides of channel x $20/m $   24,800 
5. Transplanted wetland plants between the 2 year and 100 year return levels $   10,000 
 
Net Increase/Decrease 

 
$   38,400 

 
3.4 Summary 
 
Considering the reduction in rip rap and associated savings in costs along with the additional cost 
of the meandering and vegetation, the overall impact on the construction budget will be a net 
increase of approximately $160,000.  The STPA will have to evaluate if the benefits outlined in 
this report regarding aesthetics, fish habitat, etc. are worth this additional capital investment.  
Table 3.3 below summarizes the additional costs to the project. 
 
Table 3.3:  Summary of Costs 
North Channel 
Extra Costs for Vegetation $136,000
Extra Costs for Meandering $22,500
West Channel 
Extra Costs for Vegetation $32,000
South Channel 
Extra Costs for Vegetation  $58,400
Extra Costs for Meandering $15,000
Sub Total of Additional Costs $263,900
Contingency (10%) $26,000
Engineering – specifications, drawings, quantities, EMPs, etc. (10%) $26,000
Sub Total $315,900
Cost reduction for Using Less Rip Rap on Slopes $-156,000
Net Increase to Project $159,900
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The one disadvantage of implementing these significant design changes at this late stage of the 
design is that additional time will be required to make the necessary revisions to the Tender 
Documents (i.e., Drawings, specifications, quantities of work, EPP’s, etc.,) This will result in a 
delay in going out to Tender with this project, which is currently scheduled for a 4 week tender 
period from May 16 to June 10, 2005. 
 
We have estimated that these changes will delay the Tender call by approximately 3 weeks, 
which will result in 3 weeks of lost construction time this year.  Also to be considered is that a 
later tender call may result in higher tender prices as the contractors available to bid on this 
project win other contracts, resulting in commitment of their equipment and resources to other 
projects.  When this occurs, these contractors decline on bidding or bid less aggressively, 
resulting in less competitive bidding, and potentially higher tender prices. 
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Property Easements

 















 

Appendix P 
Project Summary Report

 





 

ADI Limited prepared this report for the 
Sydney Tar Ponds Agency. 
 
It reflects ADI Limited’s best judgment in light 
of information available at the time it was 
prepared.  Any use third parties make of this 
report—any reliance on it or decisions based on 
it—are the responsibility of those third parties.  
ADI Limited accepts no responsibility for 
damages suffered by anyone as a result of 
decisions or actions based on this project.
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