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Wheatley Wheatley HarbourHarbour AOC AOC -- History of the AOCHistory of the AOC

IJC Great Lakes Water Quality Board named Wheatley Harbour an 
Area of Concern (AOC) in 1973

■ GLWQA revised in 1978 – Annex 2 calls for Remedial Action Plans to be                  
developed for each AOC

■ Wheatley Harbour RAP process initiated in 1987

■ RAP Stage 1/Stage2 report completed in 1998 and approved by the IJC on 
February 12, 2002



Five Beneficial Use Impairments:

1. Restriction on fish and wildlife consumption (fish)
2. Restriction on dredging activities
3. Eutrophication or undesirable algae
4. Loss of fish and wildlife habitat
5. Degradation of fish and wildlife populations

(not solely attributed to factors in the AOC)
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A public meeting was held in 2001 to inform the public of a proposal 
to have WH delisted.

However … it was determined that further issues still needed to be 
addressed.

• Sediment contamination not fully understood

• New snapping turtle data

After further review, it was determined that further issues still needed 
to be addressed. The public was informed of the decision to postpone 
the proposal to delist in February 2002.
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Wheatley Harbour Implementation Team (WHIT) formed in January 
2004

Ministry of the Environment, Environment Canada, Ministry of 
Natural Resources, Ministry of Agriculture and Food, Essex 
Region Conservation Authority, Essex County Stewardship 
Network, 

Purpose is to coordinate efforts toward delisting

Projects for the team included: review of delisting criteria, 
assessment of current BUI status, development of work plan, 
sediment management options, ongoing implementation, 
progress report
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To Delisting and Beyond

Wheatley Wheatley HarbourHarbour AOCAOC



(from Stage 1 Report):

■Concentrations of some metals are above the Provincial Sediment Quality 
Guidelines Lowest Effect Level (PSQG-LEL) or background levels in the 
inner harbour and wetland.

■Sediments in the harbour and wetland are contaminated with moderate 
concentrations of PCBs.

Revised Delisting Criterion:

Dredged spoils must meet Ontario guidelines for open water disposal (harbour
mouth) and Ontario regulations for application on agricultural land (inner 
harbour).

Wheatley Wheatley HarbourHarbour AOCAOC -- Restriction on Dredging Activities
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Where Are We Now

● Original BUI based on open water disposal. 

● Two types of navigational dredging occur in Wheatley Harbour: (1) Dredging 
of the harbour mouth: occurs annually, the dredgate tends to be sand of lake 
origin, it is disposed of by side-casting back into Lake Erie; and (2) Dredging 
of the inner harbour: occurs much less frequently (1984-85, 2004-05), the 
dredgate tends to be silt originating from upstream, it is disposed of on land.

● Agricultural land application was chosen because it is the most restrictive 
type of land-based disposal.

● The assessment of this BUI will be conducted using dredgate chemistry data 
that are already being collected by Fisheries and Oceans Canada (DFO) 
Small Craft Harbours during each dredging event.
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(from Stage 1 Report):

• All fish are safe for consumption, except: carp > 45 cm, white bass > 35 cm,        
and channel catfish > 30 cm.

• BUI is based on one carp that was analysed as part of the Sportfish
Contaminant Program in the early 1990’s.

• Impairment not solely attributed to local sources of PCBs.

Revised Delisting Criterion:
Consumption advisories for sport 
fish in the AOC are consistent 
with the central basin of Lake Erie.

Wheatley Wheatley HarbourHarbour AOCAOC -- Restriction on Fish and Wildlife Consumption



Where Are We Now

● Comparing consumption advisories in Wheatley Harbour to the central basin 
of Lake Erie is consistent with the overall objective of RAPs, which is to 
ensure that AOCs are comparable to surrounding areas.  

• Wheatley Harbour is located in the central basin of Lake Erie, and              
as a result of inshore-offshore migrations of fish, likely shares fish 
with the central basin. 

• The central basin provides a fairly high standard for comparison since 
it  has fewer consumption advisories than the western basin of 
Lake Erie.

● The WHIT will work with the MOE Sportfish Contaminants Program to: (1) 
develop a methodology for comparing the consumption advisories of the two 
areas; and (2) ensure that new Wheatley Harbour samples are collected 
each sampling cycle so that assessment of this BUI is current and up-to-
date.
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(from Stage 1 Report):

• Major loss of habitat from historic shoreline hardening and harbour dredging.            
(Due to commercial aspects of the harbour this will not be changed)

• Wetland areas affected by upstream non-point sources (outside AOC) of 
sediment, nutrients and suspended 
solids which contribute to sediment 
deposition and poor water clarity. 

• Wetland affected by water level 
fluctuations of Lake Erie.

Revised Delisting Criterion:
No net loss of natural cover within the AOC below the current baseline (18% in 
2000).  Improved water and sediment quality within the Muddy Creek wetland, 
resulting in no bioaccumulation of PCBs in fish above the IJC guideline for the 
protection of piscivorous wildlife (100 ng/g).
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Where Are We Now
● There are two issues with regards to fish and wildlife habitat in the AOC: 

quantity and quality. 

Habitat Quantity

● The rationale for habitat quantity is that as of 2000, natural cover in the AOC 
exceeds the Essex Region Conservation Authority target for Essex County of 
12% (ERCA 2002). Thus, maintaining the current level is consistent with the 
overall objective of the RAP, which is to ensure that the AOC is in comparable 
condition to surrounding areas.

• Efforts by ERCA and ECSN have resulted 
in the watershed natural area coverage 
increasing from 6.5% to 9.6% since 2001.
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Where Are We Now

Habitat Quality

● Elevated PCB tissue concentrations in fish 
and wildlife were found to be attributable to PCBs 
in the sediments of the Wheatley Harbour AOC 
(MOE 2004), and a potential contaminants pathway 
to higher trophic level species was 
demonstrated (Diep and Boyd 2005). 

● In order to determine whether there was an impact 
on higher trophic species (mink, Great Blue Herron) 
a targeted environmental risk assessment was 
conducted.

• There was also a great deal of monitoring done to 
ensure no further active sources of PCB’s. 
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Wheatley Wheatley HarbourHarbour AOC AOC –– Loss of Fish and Wildlife Habitat
Simplified Food Web for Muddy Creek

Source:  Diep and Boyd 2007
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PCB Source PCB Source TrackdownTrackdown –– Dredge DisposalDredge Disposal



Wheatley Wheatley HarbourHarbour AOC AOC –– Loss of Fish and Wildlife Habitat
Sediment Sampling Locations 2004 Sediment Sampling Locations 2004 -- 20072007
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(from Stage 1 Report):

• Phosphorous concentrations exceed 0.02 mg/L.

• Phosphorous concentrations were higher than the average concentrations in 
Essex County water courses but the comparisons are between running 
waters and a wetland.

• Symptoms of cultural eutrophication were not evident in the AOC: no 
excessive algal or phytoplankton growth, monthly dissolved oxygen levels 
above the Provincial Water Quality Guideline (PWQG) approximately 90% of 
the time, decreased water clarity as a result of high suspended solids and re-
suspension of bottom sediments.

Revised Delisting Criterion:

Total phosphorus concentrations within the Wheatley Harbour AOC do not 
exceed the median of local reference conditions and no 
persistent water quality problems exist (harmful algal 
blooms, oxygen stress).

Wheatley Wheatley HarbourHarbour AOC AOC -- Eutrophication or Undesirable Algae



Where Are We

● This BUI was originally designated as impaired based on high total 
phosphorus concentrations and not due to actual signs of cultural 
eutrophication.

● Total P in the AOC remains well above the Provincial Water Quality Objective 
(PWQO), there is still no evidence of a eutrophication problem in the AOC.

● Monitoring has shown that reference wetlands – Hillman Marsh, Two Creeks, 
and Sturgeon Creek – all have Total P values that exceed the PWQO.

● Assessment of this BUI will utilize 
existing PWQMN sampling in the AOC 
and in the reference sites. 
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(from Stage 1 Report):

• Laboratory bioassays using fathead minnows and mayflies have shown that 
sediments from the AOC have a low degree of biological effects and organic 
chemical bioavailability.

• Historic loss of fish and wildlife habitat has probably affected fish and wildlife, 
but baseline data do not exist.

• Upstream non-point sources are affecting fish and wildlife habitat and thus 
may be influencing community structure; specific remedial actions within the 
AOC may not contribute to improving fish and wildlife populations without 
targeting the entire watershed.

Revised Delisting Criterion:

When there is no evidence of impacts to fish and wildlife populations in the 
AOC.
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Where Are We Now

• The revised delisting criterion focuses on impairment of fish and wildlife at the 
population level. 

• Although there has been past evidence of contaminated sediments impacting 
biota at the individual level, there is no evidence of reproductive impacts or 
population level effects in fish and benthos.

• Degradation of fish populations in the AOC will be assessed by comparing 
Wheatley Harbour to similar areas along the north shore of Lake Erie. 

• Most fish species in the AOC likely utilize a much larger home range that 
includes near shore areas of Lake Erie.  As a result, traditional fish 
population assessment statistics such as population size (abundance) will 
likely not be appropriate.  Instead statistics such as species occurrence, 
species richness, or indices of biological integrity (IBI) will likely be more 
suitable.
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• Complete final monitoring/assessments

• Complete Stage 3 Report (Fall 2008)

•Undertake public consultation

•Provide Stage 3 Report for IJC review

• Delist
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