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D.1 Introduction and Background 

This Appendix describes the Ecological Enhancement, Mitigation and Monitoring Program 
component of the Adaptive Management Plan (AMP), also known as the Category 2 AMP 
components. The interrelationships between this Enhancement and Mitigation Monitoring 
Program for the natural heritage features and functions and other components of the AMP are 
described in the main AMP text.  The interrelationships between the enhancement measures 
and the other components of the AMP are illustrated on Figure D-1. 

D.1.1 BACKGROUND 

The Ecological Enhancement, Mitigation and Monitoring Program is a component of the 
Adaptive Management Plan (AMP) for the Walker Aggregates Inc. proposed Duntroon Quarry 
Licence Expansion. 

The Ecological Enhancement, Mitigation and Monitoring Program is designed to monitor the 
progress of the ecological enhancements that are proposed to mitigate removal and re-
establishment of portions of a woodland and a former cow watering pond (the relocated Millar 
Cow Pond). 

D.1.2 PREVIOUS TECHNICAL STUDIES 

Previous technical study findings and agency input have resulted in a final proposed quarry 
footprint that includes removal of approximately 37.2 ha of a large woodland and a small pond 
formerly used to water cattle.  The woodland includes approximately 133.6 ha of forest on 
Walker owned land, but is part of a much larger contiguous “Mega-Woodland” that includes 
many thousands of hectares along the Niagara Escarpment and associated landforms.  The 
final proposed expansion footprint, based on field studies and agency comments is shown on 
Figure D-2.  

Woodlands 

A total of 133.6 ha of forest is present on lands owned by Walker Aggregates Inc., of which 
37.2 ha are within the proposed extraction area.  The enhancement plan proposes to plant 
52.2 ha of forest on lands owned by Walker, resulting in a net increase of 15 ha of forest cover 
in the local landscape. The locations of the proposed forest enhancement are shown on 
Figure D-2. 
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Millar Cow Pond 

The Millar Cow Pond is a dug farm pond that was constructed for livestock use.  It is located in 
the proposed expansion area.  Following consultation and field reconnaissance with the 
Nottawasaga Valley Conservation Authority (NVCA), an evaluation of the pond’s ecological 
function and attributes was conducted.  Given the constructed nature of the pond, and its high 
level of disturbance, it was determined that it was technically feasible from an ecological 
perspective to relocate the pond function.  As part of an integrated resource management 
approach for the site, Walker proposes to remove the pond and create a similar pond with 
enhanced ecological functions in an area situated a short distance to the northeast.  The 
proposed relocation site is illustrated on Figure D-3. 

Butternut 

A total of 23 butternut trees that were assessed as retainable in 2009 were located inside the 
proposed quarry extraction area.  These trees are included in a separate quarry phase and will 
only be removed if the assessment changes from retainable or if a permit is issued under the 
Endangered Species Act.  If a permit under the ESA is issued, it will include detailed 
compensation and monitoring requirements.  Any required monitoring will be controlled and 
conducted under the terms of the permit and will not be a formal part of the Quarry AMP.  The 
actual monitoring activities, however, may for the sake of efficiency be integrated with the 
monitoring activity under the AMP, so long as permit requirements are met. 

D.1.3 PURPOSE AND SCOPE OF ENHANCEMENT AND MITIGATION MONITORING 
PLAN 

The purpose of the Ecological Enhancement, Mitigation and Monitoring Plan is to track the 
ecological development of the proposed forest and pond enhancements and to compare the 
ecological characteristics to established targets for ecological form and function.  If the 
monitored conditions differ from the target conditions modifications to the enhancement plans 
will be implemented. 

The Terrestrial Mitigation Restoration and Enhancement plan involves the replacement of forest 
cover removed in the extraction area through restoration of natural forest cover on lands that 
are currently under agricultural production in the adjacent landscape.  In keeping with the 
principles of species and habitat recovery strategies being developed in Ontario, the goal of the 
plan is not merely to replace the features but to achieve a net gain in the ecological functions of 
the forested landscape. Net gain will be achieved by: 

 Increasing the total area of woodland cover in the landscape; 
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 Improving associated landscape functions such as vegetative linkages and interior forest 
areas;  

 Improving forest ecological characteristics such as species diversity and age class 
distribution;  

 Incorporating specific wildlife habitat features such as snag trees, nesting structures and 
hibernacula; and 

 Introducing a management perspective and land ownership pattern focused on establishing 
and maintaining a wide range of ecological services from the forest, including public access. 
This management approach will replace the current approach which is based on a private 
property perspective and focused on maximizing economic returns from the forest and 
minimizing public access. 
 

The objective of the monitoring program for this component of the AMP is to properly implement 
mitigation measures (e.g. appropriate number and species of trees are planted) and manage 
the resulting features in adaptation with changing conditions and trends (e.g. replanting for dead 
trees, controlling pest damage, controlling/allowing public access, etc.). 

Forest Restoration and Woodland Enhancement  

The objectives of the woodlot enhancement can be summarized as follows: 

 Establish a healthier woodlot with enhanced species diversity, understory and wildlife 
habitat; 

 Create and strengthen forest linkages to enhance existing landscape functions including the 
Niagara Escarpment linkages; 

 Provide a long-term net natural heritage gain. 
 

Millar Cow Pond 

The objectives of the Millar Cow Pond relocation and enhancement can be summarized as 
follows: 

 Mimic the hydrology of the existing Millar pond, ensuring occasional drying to control fish 
introduction; 

 Create wetland type suitable for amphibians; 

 Create a naturalized pond perimeter consisting of native species; 

 Control introduction and establishment of invasive species; and 
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 Provide a long-term functional natural heritage feature. 
 

Monitoring of the two enhancement plans is proposed to provide a quantitative measure of the 
success of the plans over time, and to offer a mechanism for recognizing when additional efforts 
(i.e. adaptive management) should be initiated to ensure that the established restoration targets 
are achieved.  The monitoring will be discontinued when the enhancement areas have met the 
established targets and are functioning as self-sustaining components of the local landscape. 
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D.2 Methods 

D.2.1 FOREST RESTORATION MONITORING 

This monitoring is designed to track over time the degree to which the proposed forest 
restoration plan is replacing and enhancing the ecological function of the forest to be removed. 
As part of the monitoring program Report Cards will be prepared summarizing progress on the 
following criteria, or functional indicators: 

 Survival rate of trees; 

 Canopy closure (%); 

 Basal area; 

 Canopy heights (m); 

 Presence of tolerant hardwood understory; 

 Presence of coarse woody debris; and 

 Presence of snag trees. 
 

The following table identifies the purpose of the monitoring indicator used in the program, the 
method of measurement and the measurement target and the frequency of the monitoring 
activity. 

Table D-1: Forest Restoration Monitoring Program 

Feature Purpose Method/Target Frequency 

Survival rate of trees Reflects the vigour and 
heath of forest nursery 
stock replantings and the 
progress of forest 
succession. 

Numeric counts of tree 
survival.  
Target 80% survival 

Annually after every 
planting cycle and for 2 
years following final 
planting, then every 5 
years to surrender of 
licence. 

Canopy closure (%) Reflects forest micro-
climate, structural habitat 
diversity, water 
regulation, wildlife cover, 
aesthetics etc. 

Qualitative observation 
of % closure 
supplemented with aerial 
photo interpretation. 
Target 95%. 

Every 5 years.  
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Table D-1: Forest Restoration Monitoring Program 

Feature Purpose Method/Target Frequency 

Basal area Reflects primary 
production, biomass and 
carbon sequestration 
forest maturity, nutrient 
cycling, fuel, food and 
fiber production 

Standard forest sampling 
methods (sub samples 
fdor dbh and or prism 
sweeps). 
Target 15 m2 basal 
area/ha. 

Every 5 years. 

Canopy height Reflects structural 
habitat diversity, 
aesthetics, local climate 
etc. 

Stand and overall 
species height 
measurements in metres
Target 10 m. 

Annually after every 
planting cycle, then 
every 5 years. 

Presence of tolerant 
hardwood understory 

Reflects habitat diversity, 
water regulation etc. 

Qualitative observation. 
Lower canopy 
composition and % 
cover. 

Every 5 years. 

Presence of coarse 
woody debris 

Reflects soil building, 
habitat diversity, nutrient 
cycling etc. 

Qualitative observation. Every 5 years. 

Presence of snag trees Reflects habitat diversity, 
nutrient cycling etc. 

Qualitative observation. Every 5 years. 

 

D.2.2 MILLAR COW POND RELOCATION MONITORING 

The Millar Cow Pond relocation monitoring will involve flora (vegetation) and fauna (amphibian) 
monitoring.  

The vegetation monitoring will involve determining the survival of nursery stock plantings near 
the pond edge (including both trees and shrubs).  Near shore monitoring will include qualitative 
descriptions of the density and vigour of submergent and emergent vegetation in the pond.  
Plant survival reflects the vigour and health of the nursery stock plantings and the progress of 
pond rehabilitation.  The monitoring assessment will be based on numeric counts with a survival 
goal of 80%.  The vegetation monitoring will be completed annually for two (2) years following 
the final relocation of the Millar Pond, and every five (5) years thereafter for two cycles, or until 
self-sustaining natural vegetation and hydrology is established. 

Fauna monitoring will consist of Anuran call counts as follows: 

 Three (3) times a year in spring  as per marsh monitoring protocol (CWS, 2005) each 
monitoring year as follows: 

 Monitoring for two (2) years post pond relocation; and 
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 Monitoring at regular five (5) year interval thereafter for two cycles, or until active anuran 
breeding is established. 
 

D.2.3 MONITORING LOCATIONS 

Monitoring of the forest restoration is proposed to occur throughout the replanting area with a 
number of key areas selected as representative locations for more detailed health assessment. 
Locations will be selected in consultation with the agencies. 

The relocated Millar Cow Pond will be sampled using two longitudinal transects. 
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D.3 Reporting and Adaptive Management Planning 

D.3.1 REPORTING 

During the planting and establishment phases of the enhancement projects annual reports will 
be prepared documenting the survival rate of planted vegetation.  This monitoring will continue 
for two (2) years after the final plantings.  Once the enhancement areas are established 
(anticipated to occur with the first 3-5 years of the quarry license being granted) the monitoring 
and reporting frequency will decrease to every five (5) years. 

The annual reports will document site preparation and the survival rates of plantings. The Five 
Year Reports will document the progress of the restoration efforts toward the established goals.  
These reports will describe the scope of the monitoring program and the results of the 
monitoring program, as well as any adjustments that may have been made to increase the 
success of the programs (e.g. use of fertilizer, frequency of water, pest control, and invasive 
species management).  The reports will also include recommendations for monitoring for the 
subsequent years (i.e. frequency will be reduced as woodland area matures and becomes self-
sufficient and healthy).  Finally, the reports will provide recommendations to ensure that the 
restoration targets are met.  This may include adaptive efforts such as complementary tree 
planting, invasive species control, creation of additional habitat structures, etc. 

The reports will be submitted to the MNR and Conservation Authorities for review and guidance 
on the continued management of the enhancement plans.  The reports will be part of the 
intrgrated AMP reporting and will be publicly available and subject to discussion at annual 
Operations Improvement Workshops.  The monitoring reports will track the successes and 
challenges encountered in the restoration of forest functions and will result in knowledge to 
improve long-term resource management in Ontario. 

D.3.2 ADAPTIVE MANAGEMENT PLANNING 

The restoration programs will be adapted in response to the monitoring program and the 
recommendations provided in the reporting documents, with actions that support the creation 
and strengthening of forest linkages and enhance existing landscape functions including 
Niagara Escarpment linkages.  For example, if survival rate is less than 80%, the following 
action will be taken: 

 Replace those that died; 

 Modify planting treatments; 

 Substitute species; 
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 Modify management practices (pest control, fertilization), etc. 
 

Other actions that may be taken to improve habitat enhancements, should the initial placements 
of woody debris and construction of habitat features be found to be inadequate, include: adding 
habitat logs and shrub piles, bird breeding boxes, and raptor scanning perches. 
Recommendations with respect to the control of invasive species would also be included as a 
potential action item to support the success of the woodland and pond enhancement programs. 
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