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Fig. 1. Location of Boat Harbour in Pictou County, Nova Scotia 
relative to communities (e.g., Pictou, and Pictou Landing First 
Nation [PLFN]).

East	River

Pictou	
Harbour

Northumberland	Strait

PLFN
Pictou

Pictou	County

4.00	km

Pulp	Mill

Boat	Harbour

Fergusons	Pond



PLFN

D

C

B
A

F

E

Boat	Harbour	Treatment	Facility	
A:	Raw	effluent	discharge
B:	Settling	ponds
C:	Aeration	stabilizing	basin
D:	Discharge	of	biologically	treated	effluent
E:	Stabilization	lagoon	(Boat	Harbour)
F:	Dam/Discharge	of	treated	effluent1.00	km

Fig. 2. Components of the Boat Harbor Treatment Facility (BHTF), relative to the 
neighboring Pictou Landing First Nation (PLFN) community (©Google Earth).







à Only 8 reports w/ metal(loid) 
chemistry

à 103 samples from 81 sites
à Various sampling methods 

(e.g., core or grab; discrete 
or composite sample; sample 
depth)

à Overall, inadequate spatial 
coverage

(JWEL & Beak Consultants, 1992)
(JWEL & Beak Consultants, 1993)
(JWEL, 1997)
(JWEL, 1999)
(JWEL, 2001)
(JWEL, 2005 )
(Stantec, 2013)
(Stantec, 2016)

Symbol         Report

Fig. 3. Spatio-temporal coverage (1992-2015) of sediment sampling in 
Boat Harbour are indicated by coloured circles.  



negatively	  affected	  

 analysis applied to six priority metal(loid)s 
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à Most samples (75%) exceeded ISQGs
•  Cd, Hg and Zn were frequently 

higher (52%) than PELs

à Majority of samples were from shallow 
horizons 

Fig. 4. Relationship between metal(loid) concentrations and depth 
(1992-2015). CCME freshwater (green) and marine (blue) SQGs 
are indicated using solid horizontal lines for PEL and dashed lines 
for ISQG values.
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Fig. 5. Temporal variation (1992-2015) of metal(loid) 
concentrations in Boat Harbour sediment.Years attributed with 
same letters were not significant and those with different letters 
were significantly different (p < 0.05).



CCME Marine SQGs 

CCME Freshwater SQGs 

1992-1996 

1992-1996 2004-2015 1998-2003 

0.61 – 3.50 mg/kg 

< 0.6 mg/kg (ISQG limit) 

> 3.51 mg/kg (PEL limit) 

0.71 – 4.20 mg/kg 

< 0.70 mg/kg (ISQG limit) 

> 4.21 mg/kg (PEL limit) 

Background level: 0.3 mg/kg 

1998-2003 2004-2015 



CCME Marine SQGs 

CCME Freshwater SQGs 

123.01 – 315.00 mg/kg 

< 123.00 mg/kg (ISQG limit) 

> 315.01 mg/kg (PEL limit) 

124.01 – 271.00 mg/kg 

< 124.00 mg/kg (ISQG limit) 

> 271.01 mg/kg (PEL limit) 

Background level: 150 mg/kg 

1992-1996 2004-2015 1998-2003 

1992-1996 1998-2003 2004-2015 









emma.hoffman@dal.ca



•  AMEC. 2006. Underwater Benthic Habitat Survey and Marine Sediment Sampling Program, Pictou Landing Harbour, Pictou 
County, Nova Scotia. Report to Public Works and Government Services Canada, Charlottetown, PE. February 2006. 

•  Boat Harbour Act. Government of Nova Scotia. Retrieved 2016-09-20 from http://nslegislature.ca/legc/bills/ 
•  Canadian Council of Ministers of the Environment (CCME). 2016. Canadian Sediment Quality Guidelines for the Protection 

of Aquatic Life. Canadian Environmental Quality Guidelines. Retrieved 2016-06-25 from http://st-ts.ccme.ca/ 
•  Colodey, A.G., Wells, P.G. 1992. Effects of pulp and paper mill effluents on estuarine and marine ecosystems in Canada: a 

review. J. Aquat. Ecosyst. Health, 1, 201-226. 
•  Dalziel, J.A., Yeats, P.A., Loring, D.H. 1993. Water chemistry and sediment core data from Pictou Harbour and the East River 

Estuary. Can. Tech. Rep. Fish. Aquat. Sci. 1917. 

•  DCL (Dillon Consulting Limited). 2012. Boat Harbour Treatment Facility Monitoring Review: Analysis and Future Monitoring 
Recommendations. Final Report submitted to Joint Environmental and Health Monitoring Committee (JEHMC). Halifax, 
412p. 

•  EC. 2003. National assessment of pulp and paper environmental effects monitoring data: a report synopsis. Burlington: 
National Water Research Institute. NWRI Scientific Assessment Report Series No. 2. 28p. 

•  EC. 2013. Pulp and Paper. Retrieved 2015-01-18 from http://ec.gc.ca/ 
•  EC. 2014. National Pollutant Release Inventory. Retrieved 2015-02-22 from http://www.ec.gc.ca/ 
•  Fisheries Act. 1985. R.S., c. F-14, s. 1. 



•  Hewitt, M.L., Parrott, J.L., McMaster, M.E. 2006. A decade of research on the environmental impacts of pulp and paper mill 
effluents in Canada: sources and characteristics of bioactive substances. J Toxicol. Environ. Health Part B: Crit. Rev. 9, 341–
356. 

•  Hoffman, E., Bernier, M., Blotnicky, B., Golden, P.G., Janes, J., Kader, A., ... Walker, T. R. 2015. Assessment of public 
perception and environmental compliance at a pulp and paper facility: A Canadian case study. Environ. Monit. 
Assess. 187(12), 1-13. 

•  Hope, B.K., 2006. An examination of ecological risk assessment and management practices. Environ. Int. 32, 983–995 
•  Jacques Whitford (JW). 2005. Environmental Assessment of Lighthouse Beach Restoration. Jacques Whitford Environment 

Ltd. 

•  Jacques Whitford Environment Limited (JWEL). JWEL. 1994. Initial Environmental Assessment of a Pipeline and Diffuser 
Proposal for the BHTF. Report to Nova Scotia Department of Supply and Services, August 1994. Jacques Whitford 
Environment Ltd., Dartmouth, NS. 

•  (JWEL). 1997. Shoreline Remediation, Boat Harbour Stabilization Lagoon. Draft report to NSTPW. March 11, 1997. Report 
11412. 

•  (JWEL). 1999. Sediment Chemistry and Biotoxicity at the BHTF Stabilization Lagoon. Report to NSTPW, March 31, 1999, 
Report No. 13248. 

•  (JWEL). 2001. 2000 Sediment Sampling BHTF Stabilization Lagoon. Report to NSTPW, Project No. NSD 15200, August 7, 
2001. 



•  (JWEL). 2005. 2003/2004 sediment sampling BHTF stabilization lagoon. Report to NSTPW. Project No. NSD 17324–7. 
•  JWEL and Beak Consultants. 1992. An investigation of sediment characteristics at Boat Harbour Treatment Facility. Report to 

Nova Scotia Department of Supply and Services, NSDSS Project. No. 8109. November 5, 1992. 
•  JWEL and Beak Consultants. 1993. A supplementary study to assess the sediment characteristics of the estuary at the Boat 

Harbour Treatment Facility. 
•  Loring, D.H., Rantala, R.T.T., Milligan, T.G. 1996. Metallic contaminants in the sediments of coastal embayments of Nova 

Scotia. Can. Bull. Fish. Aquat. Sci. 2111, viii. 268 pp. 
•  Northern Pulp Nova Scotia Corporation (NP). 2015. About Bill no. 89: Boat Harbour Act. Retrieved 2016-08-18 from http://

nslegislature.ca/ 

•  (NP). 2016. Our company. Retrieved 2016-03-04 from http://www.northernpulp.ca/ 
•  Nova Scotia Environment (NSE). 2015. 2015 industrial approval for NP Nova Scotia. Province of Nova Scotia. Environment 

Act, S.N.S. 1994–95, c.1. 
•  Ogden, J.G., III. 1972. Oxygen demand of effluent from a bleached kraft pulp mill. Water Air Soil Pollut. 1, 365-374. 
•  Pulp and paper effluent regulations (PPER). 1992. Pulp and paper effluent regulations. Fisheries Act  SQR/92–69. P.C. 1992–

961.  
•  Stantec. 2013. Sediment metals chemistry. (Unpublished raw data). Project No: 121410566. 



•  Stanetc. 2016. Final Report: Geotechnical and Contaminant Assessment. Report to Nova Scotia Lands Inc. File No: 
121413919. 

•  Sunito, L.R., Shiu, W.Y., Mackay, D. 1988. A review of the nature and properties of chemicals present in pulp mill effluents. 
Chemosphere, 7, 1249-90. 

•  Tchounwou, P.B., Yedjou, C.G., Patlolla, A.K., Sutton, D.J. 2012. Heavy metal toxicity and the environment. In: Molecular, 
clinical and environmental toxicology. Springer, Basel. pp. 133-164. 

•  Walker, T.R. 2016. Mercury concentrations in marine sediments near a former mercury cell chlor-alkali plant in eastern 
Canada. Mar. Pollut. Bull. 107, 398-401. 


