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1.0

BACKGROUND

The proposed Cavanagh Henderson II Quarry is located in the Geographic Township of Goulbourn in the
City of Ottawa, Ontario. The proposed quarry property is located in the southern half of Lot 12, Concession XI.
The proposed extraction area covers an area of approximately 42.0 ha.
Golder Associates Ltd. (Golder Associates) was retained by Thomas Cavanagh Construction Limited (Cavanagh) to
complete the necessary hydrogeological, hydrological and ecological studies to support an application under the
Aggregate Resources Act (ARA) and the Planning Act. The Level 1 and Level 2 Hydrogeological and Hydrological
Assessments were prepared by Golder Associates in a report dated June 2013, and were updated in February 2016.
The updated report is referred to hereafter as the “Hydrogeological/Hydrological Assessments Report”. Ecological
studies included an Environmental Impact Statement (June 2013), and subsequent comments and responses
between the regulatory agencies and Golder Associates.
Over the last two years, Cavanagh has been working with the Ministry of Natural Resources and Forestry (MNRF)
and other regulatory agencies to discuss and review the ARA application and to address comments through the
ARA and Planning Act processes. In the context of the Hydrogeological/Hydrological Assessments Report and
the ecological studies for the proposed Henderson II Quarry, the commenting agencies are the MNRF, Ministry of
the Environment and Climate Change (MOECC) and the Rideau Valley Conservation Authority (RVCA).
Comments provided by, and meetings with the MNRF have resulted in the development of this Monitoring, Trigger
Mechanism and Mitigation Plan, which describes the proposed groundwater, surface water and Huntley Wetland
(Wetland) monitoring programs for the Henderson II Quarry (combined with the Henderson I Quarry, as the two
will operate as one site) during the pre-development, operational, and post-operational periods (Section 3.0).
Trigger mechanisms are presented (Section 4.0) and possible mitigation methods have been proposed,
recognizing that in the future, alternative mitigation methods may be developed (Section 5.0).

1.1

Site Description

As shown on Figure 1, the property is bounded by the Wetland to the north and west, the Goulbourn Rail Trail to the
south and the existing Henderson I Quarry to the east. Extraction activities at the proposed Henderson II Quarry will
begin in the northern portion of the extraction area and will continue in a southerly and westerly direction.
It is recognized that the impact assessment presented in the Hydrogeological/Hydrological Assessments Report
for the proposed Henderson II Quarry are predictions on the effects of quarry development and rehabilitation on
the Wetland based on the best available hydrogeological data obtained from site-specific investigations conducted
on the Henderson I Quarry property and Henderson II Quarry property (Henderson Quarry properties) as well as
available data from other local quarries. Based on this impact assessment, it has been concluded by the
Golder Associates multi-disciplinary study team that the development of the proposed Henderson Quarry
properties is not expected to have a negative impact on groundwater receptors (wells) or surface water receptors
(wetlands) during the operational period and under rehabilitated conditions and it is not expected that the
implementation of mitigation measures will be required during the operational and post-operational periods.
These conclusions with respect to the potential impacts associated with the development of the proposed
Henderson II Quarry are consistent with the monitoring data collected to date at other quarries in the immediate
area (R.W. Tomlinson Limited Stittsville Quarry and Cavanagh Henderson I Quarry) as these other quarries serve
as analogues to the expected operational performance of the Henderson Quarry properties in terms of potential
effects on groundwater resources and the Wetland.
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Nevertheless, a key element of a quarry development plan involves the implementation of an appropriate
monitoring program for the purpose of demonstrating that quarry operations do not adversely impact groundwater
users or surface water features/wetlands. Such a monitoring program would allow for the determination of baseline
(background) conditions in close proximity to the Wetland which can then be used to assess potential changes
that occur as a result of progressive quarry development over time to ensure that adverse impacts to the Wetland
do not occur.
This document presents the proposed monitoring program for the Henderson Quarry properties during the
pre-development, operational and post-operational periods.

2.0

OBJECTIVES

The overall objective of this monitoring program is to ensure that the development of the Henderson Quarry
properties does not adversely impact the Wetland during the active life of the quarries.
The monitoring program will take place during the pre-development period (prior to active aggregate extraction at
the Henderson II Quarry site), during the operational period and the post-operational period.
The monitoring program includes the following components:



A groundwater level monitoring program to evaluate the impact of progressive aggregate extraction on
shallow overburden and deeper bedrock groundwater levels adjacent to the Wetland.



A surface water level monitoring program to determine the current conditions of the Wetland and ongoing
surface water monitoring to assess potential impacts to the Wetland features.



A wetland monitoring program to evaluate the impact of quarry development on the vegetation in the
Wetland.



A determination of trigger levels that could initiate mitigation or contingency action based on monitoring
results to maintain the function of the Wetland.

3.0

PROPOSED MONITORING PROGRAMS

The taking and off-site discharge of quarry sump water (i.e., surface water and groundwater inflow) from the
Henderson Quarry properties will not be permitted without amending the existing Permit to Take Water (PTTW)
and Environmental Compliance Approval (ECA; Industrial Sewage Works) for the Henderson I Quarry subsequent
to issuance of the license under the ARA. As part of the PTTW and ECA approval processes, groundwater,
surface water and ecological monitoring programs will be developed to measure and evaluate the actual effects
on water resources associated with long term quarry development at the Henderson Quarry properties, and to
allow a comparison between the actual effects measured during the monitoring program with those predicted as
part of the impact assessment.
Where appropriate, comments received from the regulatory agencies (as part of the ARA licensing application)
that relate to the monitoring of the groundwater and surface water would be considered in the context of preparing
the PTTW and ECA applications for submission and review by the MOECC and other appropriate regulatory
agencies. To date, comments have been received from the MOECC, MNRF and RVCA that have led to the
development of some key components of the proposed monitoring program (as discussed below).
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During the operational period, it is expected that annual performance reports (prepared by a Professional
Geoscientist or a Professional Engineer with relevant training and experience) will be a requirement of a PTTW
and ECA issued in the future for the Henderson Quarry properties; these annual reports would be submitted to
the regulatory agencies (including MOECC and MNRF) for review and comment. These monitoring data coupled
with the interpretation of the data in the annual reports would ensure that quarry operations are undertaken in a
manner that does not negatively impact surface water or groundwater receptors in the area of the site.
Annual reports will continue to be submitted to the MNRF for review and comment during the post-operational
period until the quarry excavation is flooded back or the monitoring program demonstrates that there is no potential
for a negative impact on the Wetland during the post-operational period.
The data collected through the monitoring program would also serve as the basis for assessing the need for the
development and implementation of mitigation measures, should they be required in the future.
Cavanagh has been a willing participant in the Voluntary Monitoring Program (VMP) for more than a decade and
it is Cavanagh’s intention to continue participation in the program and for the Henderson Quarry properties to be
included in the area-wide VMP. The VMP has been jointly conducted by three quarry operators for a period of
over 10 years. The VMP involves the monitoring of groundwater levels in a network of groundwater monitoring
wells over a relatively large geographic area in the northern part of the Geographic Township of Goulbourn.
The VMP was originally developed in consultation with the quarry operators, MOECC, MNRF, and the Northwest
Goulbourn Community Association.

3.1

Proposed Groundwater Level Monitoring Program

Monitoring of groundwater levels has been taking place on the Henderson Quarry properties at some locations
since 2005 and, as a result, there is a substantial existing database associated with pre-development conditions.
This existing monitoring program was enhanced in 2014 with the construction of additional boreholes with
monitoring wells on the southern end of the Henderson II Quarry property and in the area between the proposed
extraction area and the Wetland, as described in the Hydrogeological/Hydrological Assessments Report.
Based on the operation plan for the proposed Henderson II Quarry, extraction operations will commence along the
east/northeast boundary and move south and west over time. Given the long time frame associated with the full
development of the proposed Henderson II Quarry, data collection over the life of the quarry would allow for more
data to be added to the comprehensive groundwater monitoring database which would include the characterization
of the background/pre-development conditions for groundwater elevations along the western side of the quarry which
can be used to assess potential effects of quarry development as the excavation progressively approaches the
Wetland.
The following sections describe the groundwater monitoring locations and frequency that are anticipated to be
implemented at the Henderson Quarry properties.
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3.1.1



Groundwater Monitoring Locations

Existing bedrock groundwater monitors (refer to Figure 1 for locations):

 TW-1
 TW-4B, TW-4C, TW-4D
 BH08-11A, BH08-11B, BH08-11C, BH08-11D
 BH08-12A, BH08-12B, BH08-12C, BH08-12D
 BH09-13A, BH09-13B, BH09-13C, BH09-13D
 TW14-1
 MW14-1A, MW14-1B, MW14-1C, MW14-1D
 TW14-2, MW14-2



Existing overburden monitors (refer to Figure 1 for locations):

 BH09-13 (piezo)
 O14-1A, O14-1B
 O14-2
 O14-3



New overburden monitors to be installed within the 50-metre setback from the Wetland:

 Location ‘A’ on Figure 1
 Location ‘B’ on Figure 1
3.1.2

Groundwater Monitoring Frequency

Pre-development and Operational periods:



Monthly manual measurement and review of groundwater elevations at all monitors.



Continuous measurement of groundwater elevations using a datalogger in BH09-13D.

Post-operational period:



Continuous measurement of groundwater elevations using a datalogger in BH09-13D until measurements
indicate that monthly manual measurements are sufficient to record the trends in groundwater elevations.



Monthly manual measurement and review of groundwater elevations at all monitors until the quarry
excavation is flooded back or the monitoring program demonstrates that there is no potential for a negative
impact on the Wetland during the post-operational period.
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3.2

Proposed Surface Water Monitoring Program

For the existing Henderson I Quarry, a comprehensive surface water monitoring program has been ongoing at the
site and surrounding area for over a decade. The Henderson I Quarry became operational (i.e., water was pumped
from the quarry excavation) on March 28, 2008, but discharge from the settling pond to the Wetland did not occur
until August 2008. The objectives of the surface water monitoring program for the Henderson Quarry properties
will be to measure and evaluate the actual effects on water resources associated with long term quarry
development, and to allow a comparison between the actual effects measured during the monitoring program with
those predicted as part of the impact assessment presented as part of the ARA, PTTW and ECA application
processes.
The following sections describe the surface water monitoring locations and frequency that are anticipated to be
implemented at the Henderson Quarry properties.

3.2.1



Surface Water Monitoring Locations

Existing surface water level monitoring locations (refer to Figure 1 for locations):

 SW-1
 SW-2
 SG-1



New surface water level monitoring locations to be established (refer to Figure 1 for locations):

 Location ‘C’
 Location ‘D’



Existing surface water quality monitoring locations (refer to Figure 1 for locations):

 SW-1
 SW-2
 O-1
3.2.2

Surface Water Monitoring Frequency

Pre-development and Operational periods:



Monthly manual measurement and review of water levels at all surface water level monitoring locations
(during ice-free conditions).




Continuous measurement of water levels at all surface water level monitoring locations (during ice-free conditions);



Monthly estimation of flows (e.g., floating chip method) at surface water level monitoring stations SW-1 and
SW-2 (during ice-free conditions).



Monthly sampling of surface water for a broad range of analytical parameters at all surface water quality
monitoring locations.

Monthly observations pertaining to beaver activity at all surface water level monitoring locations
(during ice-free conditions).
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Post-operational period:



Continuous measurement of water levels using a datalogger at all surface water level monitoring locations
(during ice-free conditions) until measurements indicate that monthly manual measurements are sufficient to
record the trends in surface water elevations; and,



Monthly manual measurement and review of water levels at all surface water level monitoring locations
(during ice-free conditions) until the quarry excavation is flooded back or the monitoring program demonstrates
that there is no potential for a negative impact on the Wetland during the post-operational period.

3.3

Proposed Wetland Monitoring Program

The Wetland monitoring program will consist of plant community plots along established transects. This method
has been successfully implemented in previous wetland and vegetation monitoring initiatives conducted by
Golder Associates.

3.3.1

Wetland Monitoring Locations

Monitoring will be conducted within the Wetland area located to the west of the limit of extraction (refer to Figure 2).
The exact location of the monitoring plots will depend upon conditions encountered in the field at the time the plots are
established.
Any subsequent changes to monitoring locations will be reported in the various monitoring reports.

3.3.2

Wetland Monitoring Method

Four transects and twelve community plots will be established within the Wetland to the west of the limit of
extraction. The four transects will be oriented east to west and will be perpendicular to the limit of extraction (refer to
Figure 2). The transects will extend from the edge of the Wetland boundary (or slightly west) and will project
100 metres into the Wetland in an attempt to cover as many wetland communities as possible along the length of
each transect. Each transect will be approximately 100 metres in length, and 2 metres in width, divided into
10 metre sections. Where possible, the start and end-point of each transect will be recorded using a hand-held
GPS unit, and marked in the field using rebar. Along the transects, within each 10 metre section, all vascular
plants identified will be noted, and absolute cover will be estimated.
Three 10 x 10 metre plant community plots will be placed along each transect one at each end and one in the
centre, however, their location may vary to obtain a representative sample of the plant communities in the Wetland.
The four corners of each plant community plot will be marked in the field using rebar to ensure they can be
accurately located during each monitoring event. The GPS location of each plot will also be recorded.
Once established, the location of the 10 x 10 metre plots will remain the same over time. All vascular plants
identified in each plot will be noted, with absolute cover and relative cover density tabulated. Cover density for
standing water and bare substrate, as well as any habitat features (e.g., downed woody debris) will also be noted.
Photographs will be taken in each of the fixed plots and these photographs will be used to compare conditions
from one year to the next.
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3.3.3

Wetland Monitoring Frequency

Wetland community monitoring will occur on a yearly basis in July or early August to capture the core of the
growing season. Monitoring will be implemented prior to the start of extractive operations on the Henderson II
Quarry property. The first three years will act as the baseline conditions for the Wetland monitoring as the
extraction area will be of minimal size and thus the monitoring data collected will likely still represent
baseline conditions.
It is anticipated that during the baseline data collection period, the response of the vegetation to environmental
change will not be immediate or dramatic. For that reason, although regular and recurrent, the periods between
vegetation sampling events will become longer (less than once a year), unless significant change occurs between
sampling events. Significant change is considered to be greater than 10 percent change in composition, or a
20 percent change in the cover values of the dominant species.
During the operational life of the Henderson II Quarry, the following sampling frequency is proposed (one sampling
event in each specified year): year zero; year one; year two (baseline conditions); year four; year six and year ten.
After year ten, the initial frequency of monitoring events would be every five years. If significant change is observed
between sampling events, the need for additional sampling (i.e., between scheduled events) will be determined in
consultation with MNRF.

3.4

Reporting

Following baseline monitoring (after three years of monitoring), a Baseline Monitoring Report will be prepared
where measures of Wetland integrity and predicted Wetland responses will be developed as a rationale for the
monitoring program. Specific questions/recommendations regarding the measures of Wetland integrity will be
determined based on the results of the baseline surveys, but examples could include changes in species richness,
abundance, and/or percent cover of alien invasive vs native and/or tolerant vs intolerant taxa. In addition, specific
water levels for the trigger mechanisms will be established (Section 4.0).
Data obtained from the groundwater, surface water, and vegetation monitoring programs will be analyzed on an
ongoing basis to assess potential effects of environmental change and/or quarry development. Annual reports that
assess impacts (including surface water level trends in relation to trigger levels), recommend adjustments to
operations or implementation of mitigation measures, and refine monitoring requirements will be completed as
required by the site-specific ECA and PTTW and submitted the MOECC on an annual basis (or as required)
for review.
In the annual reports, Wetland monitoring data will be analysed following standard procedures for plant community
plots, including statistics where relevant, and presented in tabular form. Results will be used to assess the
long-term changes in the composition and structure of the wetland plant community, if any. Data will be presented
to show changes in richness and absolute cover of the plant community over time. The data presented will include
information on all vascular plant taxa, vegetative layers, in combination with climatic data, surface water and
groundwater elevation data. Correlations between the changes in composition and/or structure of the Wetland
vegetation and the changes identified in the surface water and groundwater elevations would be sought.
The reports will also be submitted to MNRF on an annual basis as a requirement of the compliance assessment
report required under the ARA.
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Reporting on the Wetland monitoring program will be included in the annual reports for years when Wetland
monitoring is completed (i.e., Wetland monitoring data is not proposed to be collected during year three, five, seven,
eight, nine, etc.).
Each annual report will describe the status of quarry development in terms of the size of the active extraction area.
The ultimate need for mitigation measures and the timing for implementation of mitigation measures would be based
on the data obtained from the groundwater, surface water, and Wetland monitoring programs (see Sections 3.1, 3.2
and 3.3, respectively).

4.0

TRIGGER MECHANISM

The intention of trigger levels is to limit the potential for adverse impacts to the Wetland as extraction proceeds
west towards the Wetland area by assessing potential issues early, before they negatively impact the Wetland.
The trigger locations and levels as well as the monitoring program (Section 3.0) should remain in place during
both the operational and post-operational periods of quarry development until the quarry excavation is flooded
back or the monitoring program demonstrates that there is no potential for a negative impact on the Wetland during
the post-operational period.

4.1

Trigger Locations

Based on a review of the existing available surface water monitoring network locations, and the water level data
collected to date, the locations provided in the following table were selected as trigger locations:
Table 1: Trigger Locations
Approximate Proximity to
Mapped Wetland Boundary

Location

Monitoring Zone

SG-1

Surface water

55 metres inside Wetland boundary

SW-1

Surface water

35 metres inside Wetland boundary

Location ’C’

Surface Water

Inside Wetland boundary in an area of ponded water

Location ‘D’

Surface Water

Inside Wetland boundary in an area of ponded water

The above trigger locations are shown on Figure 1.

4.2

Proposed Trigger Levels

Two trigger levels are proposed for each location. The Alert Trigger functions as an early method of detection for
potential adverse effects from quarry dewatering on the Wetland. The Alert Trigger will be established as the
average minimum seasonal level from the on-site data obtained to date and as part of the baseline monitoring
period. The Action Trigger begins a process of increased monitoring and possible mitigation measures in order
to prevent negative impacts to the Wetland. The Action Trigger will be established as the minimum historic
seasonal level from the on-site data obtained to date and as part of the baseline monitoring period. The values
for the surface water trigger levels will be established in the Baseline Monitoring Report once three years of
additional data has been collected.
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4.2.1

Alert Trigger Level

If the water level at any of the trigger locations drops below the Alert Trigger level, the regulatory agency(ies)
would be notified within one week following the discovery of the occurrence and a review of the available water
level data and local precipitation data would be initiated to confirm if the low water level is the result of site
operations, or a wide-spread low-water condition unrelated to site operations. In addition, to assist in assessing
the cause of the observed lower water level at the trigger location(s), a groundwater level review of the data for all
monitoring wells included in the monitoring program would be used to interpret the current extent of the
groundwater level drawdown cone associated with the dewatering of the existing on-site quarry.
The results of the groundwater/surface water level assessment and precipitation review would be communicated
to the agency(ies) within one month following the discovery of the occurrence. The brief report would describe
the results of the data review and would include any recommendations for adjustments to operations or
implementation of mitigation measures, if required.
If the results of the water level assessment indicate that the drop in water level at the trigger location is the result
of a wide-spread seasonal low-water condition, and a review of the on-site groundwater data confirms the
drawdown cone has not reached this location, no immediate action is required, and ongoing monitoring would
continue to follow the program. In this situation, the water level data would be considered as part of baseline
conditions, and the associated Alert Trigger level could be adjusted accordingly with approval from the agency(ies)
and reported in the annual monitoring report.
If the decline in water levels has been attributed to quarry operations and water levels have not recovered to above
the Alert Trigger level within eight weeks of the occurrence, a meeting will be scheduled with the agency(ies) to
discuss potential implementation of mitigation measures.
If the water level at the trigger location continues to decline to the ‘Action Trigger’ level, then additional actions will
be required. Figure 3 provides a summary of the process to be followed for an Alert Trigger.
Any exceedances of the Trigger Levels will also be included in the annual reports for the site.

4.2.2

Action Trigger Level

If the water level at any of the trigger locations drops below the Action Trigger level, the regulatory agency(ies)
would be notified within one week following the discovery of the occurrence. If a new occurrence, a review of the
available water level data and local precipitation data would be initiated to confirm if the low water level is the result
of site operations, or a wide-spread low-water condition unrelated to site operations. In addition, to assist in
assessing the cause of the observed lower water level at the trigger location(s), a groundwater level review of the
data for all monitoring wells included in the monitoring program would be used to interpret the current extent of
the groundwater level drawdown cone associated with the dewatering of the existing on-site quarry.
The results of the groundwater/surface water level assessment and precipitation review would be communicated
to the agency(ies) within one month following the discovery of the occurrence. The brief report would describe
the results of the data review and would include any recommendations for adjustments to operations or
implementation of mitigation measures if required.
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It should be noted that if a review of available on-site groundwater level data indicates that the groundwater level
drawdown cone has not reached the trigger location that is below the Action Trigger level, no further action is
required, and the trigger levels would be adjusted accordingly with approval from the agency(ies) and reported in
the annual monitoring report.
If it is determined that the decrease in water level to below the Action Trigger level is due to on-site quarry
operations, the following actions will be initiated:



Meet with the regulatory agency(ies) to discuss implementation of proposed mitigation measures and to
establish timelines for assessing the recovery of water levels, and the need for increased or additional
Wetland, groundwater or surface water monitoring. The magnitude and duration of the low water conditions,
as well as the need for monitoring effectiveness of the mitigation measures being implemented, should be
determined.



If necessary, develop strategy for adjustments to quarry operations or mitigation measures based on the
results of the groundwater, surface water and Wetland monitoring programs. Adjustments to operations and
mitigation options would be developed in conjunction with MNRF staff.



Implement any recommended mitigation measures or changes to operations.

Figure 4 provides a summary of the process to be followed for an Action Trigger.
It is expected that a period of approximately 6 months would be required prior to final implementation of mitigation
measures. This 6 month period would allow for consultation with regulatory agencies and potential approval
requirements associated with the implementation of preferred mitigation measures.
The mitigation systems would be designed and field tested prior to their full-scale implementation. While it is likely
that the final configuration of mitigation measures will evolve during this testing period, their design objective is
fixed – to ensure that the wetland will continue to function. If this objective cannot be met in a technically and
economically viable manner, then consideration will be given to modifications to the operational plan, including the
relocation of extraction activities to shallower rock lifts or to areas more distant from the wetland. Cessation of
dewatering activities will remain as an option throughout the operational period.

5.0

CONCEPTUAL MITIGATION MEASURES

The conclusions of the Hydrogeological/Hydrological Assessments Report are that the development of the
proposed Henderson Quarry properties will not have a negative impact on surface water features and that the
implementation of mitigation measures will not be required. However, if the results of the PTTW/ECA monitoring
program(s) indicate that mitigation measures are required to protect the Wetland, then these measures could be
developed and implemented during the operational and post-operational stages of the quarry.
Groundwater, surface water and Wetland monitoring programs will be conducted for many years on the site as
the quarry excavation approaches the Wetland boundary. This will allow for the documentation of existing baseline
conditions (during the initial stages of the monitoring period), progressive changes (should they occur) in the local
ecological conditions and water levels in, and adjacent to, the Wetland as the quarry extraction activities advance
towards the Wetland over an extended period of time. Should the assessment of the measured progressive
changes suggest that these changes are as a result of the operation of the Henderson Quarry properties and that
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these progressive changes have the potential (if not mitigated) to adversely impact the Wetland feature, then there
would be adequate time for the development and implementation of mitigation measures.
The purpose of this section is to describe, in a conceptual fashion, mitigation measures that could be considered
in the future in the event that the results of the site-specific groundwater, surface water and Wetland monitoring
programs suggest that the ongoing operation and/or rehabilitation of the Henderson Quarry properties is having,
or is likely to have, a negative impact on the Wetland based on the long term trends observed in the site-specific
monitoring data.

5.1

Operational Period

During the operational period, quarry sump water consisting of groundwater and surface water will be discharged
diffusely to the Wetland. At the same time, the groundwater level drawdown cone within the overburden and
shallow bedrock zone will propagate beneath the Wetland. As such, during the operational period, the following
two potential impacts could occur to the Wetland which may need to be mitigated:
1)

Higher than predicted groundwater levels in the Wetland that have the potential to negatively impact
the Wetland.

2)

Lower than predicted groundwater levels in the Wetland that have the potential to negatively impact the
Wetland.

The findings of the impact assessment in the Hydrogeological/Hydrological Assessments Report suggest that
there will be a minimal increase in average annual flow volume in the receiving drainage features (Wetland). It is
Golder Associates’ position that these predicted changes are minimal and would not adversely impact the Wetland.
However, if the results of the multi-disciplinary monitoring program indicate that an increase in the amount of water
entering the Wetland as a result of quarry dewatering is potentially detrimental to the Wetland, one possible
contingency measure that could be implemented to mitigate the effect is to divert a portion of the sump discharge
water away from the Wetland. This could be accomplished by diverting a portion of the quarry sump water to the
east (i.e., east of Jinkinson Road), towards the North Goulbourn Provincially Significant Wetland Complex.
Approval for discharge to the east would be required from the MOECC as an amendment to the ECA for the site.
Conversely, as the active quarry face approaches the Wetland, significant water-bearing zones in the shallow
bedrock on the active face of the quarry near the Wetland could potentially be recognised. If monitoring results
indicate that quarry dewatering is causing the groundwater level drawdown cone to underdrain the Wetland such
that it could cause adverse impacts to the adjacent Wetland, these localized flow zones could be grouted
(or another suitable technology used) to reduce the amount of groundwater flow entering the quarry excavation.
Reducing groundwater inflow from the shallow bedrock adjacent to the Wetland to the quarry excavation would be
expected to limit under-drainage of the Wetland. In addition, a reduction in the volume of groundwater entering
the quarry excavation would be beneficial to the quarry operator, since cost savings would be realized through
reduced pump running times.
Ultimately, if quarry dewatering and discharge is negatively impacting the Wetland, and mitigation measures are
not effective, dewatering operations will cease at the site.
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5.2

Post-Operational Period

During the quarry filling stage, flow from the Henderson Quarry properties to the Wetland will be decreased
because of the interception of surface water and groundwater inflows by the quarry excavation (i.e., quarry
dewatering will cease). At the same time, the groundwater level drawdown cone within the shallow bedrock zone
will have propagated beneath the Wetland (and not yet recovered to pre-development conditions). As such, during
the quarry filling stage, the following potential impact could occur to the Wetland which may need to be mitigated:
1) Lower than predicted groundwater levels in the Wetland that have the potential to negatively impact the Wetland.
The findings of the impact assessment suggest that there will be a minimal decrease in average annual flow
volume in the receiving drainage features (Wetland). It is Golder Associates’ position that these predicted changes
are minimal and would not adversely impact the Wetland. However, if the result of the multi-disciplinary monitoring
program indicates that a decrease in the amount of water entering the Wetland as a result of the cessation of
quarry dewatering is potentially detrimental to the Wetland, one possible contingency measure that could be
implemented to mitigate the effect is the use of low-flow pumping of accumulated water (in the quarry excavation)
into the Wetland. The use of this conceptual mitigation measure would increase the amount of time required for
precipitation and groundwater inflow to flood the quarry excavation back to an equilibrium level.
If significant water-bearing zones in the shallow bedrock on the active face of the quarry near the Wetland are
observed during the quarry filling stage, consideration could be given to grouting these enhanced flow zones to
reduce the amount of groundwater flow entering the quarry excavation (if they had not previously been grouted
during the operational period and it was deemed beneficial to do so).

6.0

LIMITATIONS AND USE OF REPORT

This report was prepared for the exclusive use of Thomas Cavanagh Construction Limited. The report, which
specifically includes all tables, figures and appendices, is based on data and information collected by
Golder Associates Ltd. and is based solely on the conditions of the property at the time of the work. Any use which
a third party makes of this report, or any reliance on, or decisions to be made based of it, are the responsibilities
of such third parties. Golder Associates Ltd. accepts no responsibility for damages, if any, suffered by any third
party as a result of decisions made or actions taken based on this report.
Golder Associates Ltd. has relied in good faith on all information provided and does not accept responsibility for
any deficiency, misstatements or inaccuracies contained in the reports as a result of omissions, misinterpretation
or fraudulent acts of the persons contacted or errors or omissions in the reviewed documentation.
The assessment of environmental conditions and possible hazards at this site has been made using the results of
physical measurements from a number of locations. The site conditions between testing locations have been inferred
based on conditions observed at the testing locations. Actual conditions may deviate from the inferred values.
The services performed as described in this report were conducted in a manner consistent with that level of care and
skill normally exercised by other members of the engineering and science professions currently practicing under
similar conditions, subject to the time limits and financial and physical constraints applicable to the services.
The findings and conclusions of this report are valid only as of the date of this report. If new information is
discovered in future work, Golder Associates Ltd. should be requested to re-evaluate the conclusions of this report,
and to provide amendments as required.
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