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Statistical Evaluation of the Sydney Urban Soil Data (NOCO+) 

Sampling Program 
Potential Public Health Implications 

 
 
 
General 
 
The Department of Health appreciates the opportunity to review the completed   
Statistical Evaluation of the Sydney Urban Soil Data (NOCO+) Sampling Program, 
February 2004 (SUASA Report) and provide comment on the potential public health 
implications.  The statistical evaluation of available Sydney soil data has been prepared 
by JDAC Environment for Health Canada at the request of Public Works and 
Government Services Canada (PWGSC).    
 
This comprehensive statistical analysis compared analyte concentrations from the Sydney 
Urban Soil Data (NOCO+) with at least four other soil data sets: North of Coke Ovens 
sampling program (NOCO), North Sydney Control area, Muggah Creek Phase II/III 
background samples and ad hoc requested samples from the NOCO+ area.  
 
This statistical assessment of available soil chemistry data extracted useful information 
from various data sets in order to assist in the interpretation and understanding of soil 
chemistry in the urban Sydney area.  This is the best available report to date that can 
guide the public health interpretation and meaning of current compositions of soil in 
Sydney outside of the NOCO area.   
  
It is important to note that this study does not take into account changes in soil chemistry 
over time, but reflects the existing soil chemistry at the time of collection.  For example, 
the soil contents in Sydney could have been influenced by many years of environmental 
factors such as pollution from outside Nova Scotia, direct or indirect contamination from 
the industrial steel making, over a century of day-to-day activities by residents which 
include pollution from open fires such as burning coal, wood, and fossil oils for domestic 
heating. 
 
The study used recognized statistical approaches to compare and contrast the chemical 
compositions found at the sampling sites.  The statistical methodology was peer reviewed 
and took into account input from the peer reviewers.  
 
It appears that there is significant variation in the sample results throughout all the 
NOCO+ area.  Samples were found that had chemical profiles lower than, equivalent to, 
and higher than the chemical profiles from samples found in North Sydney.  The study 
authors have used the results of the analysis to divide the area sampled into five (5) 
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Report Areas and these ‘report areas’ are used when comparisons of individual chemical 
concentrations are made with other areas previously studied and reported on, such as 
North Sydney and NOCO.  It is important to note that these artificial report areas are 
based on the statistical approach chosen and the number and boundaries of report areas 
might be different if other statistical approaches had been used.   
 
Discussion around potential public health impact of the chemical compositions of the 
samples are therefore limited to the current information provided by the SUASA report.   
 
Main findings from SUASA Report 
 
The conclusions in the document present a clear description of what was found.  The 
findings of potential public health significance are as follows: 
 

• When chemical concentration were compared between Report Areas 1, 2 and 3, 
these were similar to or below the chemical concentrations found in North 
Sydney, and below those found in NOCO.  

 
• Comparison of soil samples from Report Area 4 with the NOCO samples revealed 

some sample concentrations of certain chemicals similar to those in the NOCO 
area.  This area contains the landfill and is more sparsely populated than other 
areas. 

 
• Comparison of soil samples from Report Area 5 with the control area in North 

Sydney revealed higher concentrations of certain chemicals in some samples of 
Report Area 5.  These chemicals included arsenic, lead, aluminum, copper and 
PAH’s.  PAHs were the chemicals with the largest difference.  When soil samples 
from Report Area 5 were compared with soil samples from NOCO, the average 
concentration of the same chemicals was lower in Report Area 5.  Some of the 
samples had concentrations that were consistent with the highest concentrations 
found in the NOCO sampling program.  Overall, the chemical concentrations 
from Report Area 5 soil samples were never higher than those recorded from 
NOCO soil samples.  These chemicals included molybdenum, copper, barium and 
lead.  This area incorporates the old city core area, including part of Victoria Road 
and Railway Street. 

 
• The NOCO+ samples most similar to NOCO data set were from the old city core 

and Victoria Road areas.  Furthermore, analyte concentrations from samples 
originally taken within a 3km radius from the Coke Ovens during the Muggah 
Creek Phase II/III study, revealed comparable chemical concentrations with the 
NOCO+ area, except for higher PAHs.  These findings support the results of 
NOCO+ study indicating no higher concentrations of analytes in NOCO+ than 
NOCO.  This is not surprising given that NOCO was an artificially constructed 
area, selected to cover a discrete number of city streets in proximity to the Coke 
Ovens site.  Even analytes concentrations from soil samples obtained from 
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individual property owners (‘Requested Samples’) residing in the old city core 
area, were found to be similar to the NOCO+ analyte data set.  

 
• The sampling program was designed to see if there was a clear footprint 

representing SYSCO particulate composition.  The analysis was unable to draw 
any definite conclusions about the potential sources of the chemical 
concentrations found, but did conclude that the SYSCO emissions could only 
have a small impact on the variation in soil chemistry in NOCO+.  

 
 
Potential Public Health Implications 
 
A risk assessment together with biological monitoring for lead and arsenic of residents in 
the Frederick Street area (August 1998) concluded that exposure from soil and seep 
chemicals should not result in a health concern for local residents.  A comprehensive 
human health chronic risk assessment previously performed on the data obtained in the 
NOCO sampling program (December 2001) found that any potential risk from exposure 
to chemicals is very low.  A biological testing program (November 2001) for blood lead 
and urinary arsenic did not show any increase in risk from lead in the soil and the arsenic 
exposure was found to be low.  The overall community profile for lead and arsenic was 
similar to other communities where no environmental exposure to lead or arsenic would 
be expected.   
 
The very conservative risk assessment, together with the biological testing program, 
resulted in a conclusion that the risk from exposure in the NOCO area was no different 
from living in other similar communities in Nova Scotia.    
 
While the sampling points in the NOCO+ report do not allow a conclusion to be made on 
individual properties, the analysis found that the average chemical concentrations in all 
Report Areas, including Report Area 5, were lower than the average chemical 
concentrations found in NOCO.  Some samples in Report Area 5 are similar to some of 
the highest concentrations found in the NOCO area.  This suggests that the overall 
exposure to chemicals in the NOCO area, including Report Area 5, does not exceed the 
overall exposure in the NOCA area, but may be similar in some specific situations.        
 
The biological testing included individuals who lived in NOCO and who lived within the 
boundaries of NOCO+.  No differences were found in the biological testing program 
between those living in NOCO and those living in other parts of Sydney,     
 
The results of the biological testing, together with the comparison of chemical 
concentrations between the Report Areas and other areas analyzed as part of the previous 
risk assessment, continue to support the conclusion that the risk from exposure in Sydney 
is no different from living in other similar communities in Nova Scotia.    
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Recommendations 
 
Although the exposure to chemicals in soil is likely no different from exposure in 
similar urban communities in Nova Scotia, and recognizing that soil exposure is one of 
the least likely sources of harmful exposure to chemicals, the prudent public health 
approach is to minimize overall exposure to chemicals in soil.  Recommendations are 
focused on achieving that objective: 
 

1. Any future residential development in Sydney, particularly around areas such 
as the landfill, should take into account the knowledge of the chemical analysis 
found, and should take place in a manner that does not increase exposure to 
soil chemicals.   

 
2. The Cape Breton District Health Authority continue to develop and implement 

the Exposure Pathways Education Program in order to inform individuals 
about safe disposal of chemical sources such as ash, and about how to limit 
further exposure to or intake of potential contaminants from soil.  

 
3. Recognizing that remediation of the Muggah Creek site is expected to restart in 

the near future, this remediation should be planned and conducted to ensure 
that increased exposure to chemicals does not take place.   

   
4. Planning and the operation of on-site remediation should take into account the 

knowledge of the chemical analysis found off-site and use opportunities to 
reduce existing exposures where feasible.   

     
5. No further study of soil concentrations is merited unless the results are needed 

to define or monitor specific remediation activities. 
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