Draft-Peer Review Responses Proposed Nelson Quarry Extension
Section 1 Review of the Site Characterization 021-1238

Comment

Response

1. The information sources are not listed with the main report.

A reference list is attached.

2. Detailed site characterization with drilling and hydrogeological testing was
conducted on the extension property and around the perimeter of property.
However, there are little field data such as groundwater water level data and water
quality data for wells away from the immediate vicinity of the site. This limits the
reliability of the calibration of the groundwater model with respect to the
prediction of impacts beyond the immediate limits of the site.

Water level data within the local area of the site was taken from the MOE water well
database. This data has been summarised on Figure G.1 for the location of MOE
water wells within a 2 km radius of the proposed quarry extension. See Figure C.1
for the location of nearby wells; see Figures F.3 to F.5 for bedrock water levels
based on the MOE water well database; and see Table G.1 for the summary of water
levels for nearby wells. Water quality data onsite is summarised in Appendix D.
Water quality data from within and near the existing quarry has been collected by
Nelson Aggregate Co. (Nelson) in the past. Responses concerning model calibration
are provided in Section 5.

3. There is abundant surface water flow monitoring and an assessment of the flow
changes between upstream and down stream locations in the various creek
watersheds that originate at Mount Nemo. However, there is little discussion of
the change and potential loss of flow from the tributaries of Grindstone Creek (i.e.,
the west arm and east arm). This drainage system has the greatest potential for
karst development being underlain by the Amabel Formation whereas most of the
others are underlain largely by the Queenston Shale or by the Clinton and Cataract
groups.

Section 8.1 of the Main Report details the proposed surface water flow path
alterations to the Grindstone Creek Mount Nemo Tributary West Branch (west arm
and east arm). No changes to surface water discharges are proposed for the
Grindstone Creek Mount Nemo Tributary East Branch., Tables 8.1 and 8.2 tabulate
the corresponding anticipated surface water and groundwater flow changes
(increases and decreases) to all of the tributaries.

It should be noted that Section 8.1 contains some potentially confusing text for the
rehabilitation scenario (all numbers are correct however). The first paragraph on
page 19 states, “The flow regime changes in fully rehabilitated conditions will result
in a 54% reduction in average annual flow in Grindstone Creek Mount Nemo
Tributary West Branch at Cedar Springs Road...”. The third paragraph on page 19
states “The flow in the Grindstone Creek Mount Nemo Tributary West Branch at
Cedar Springs Road will not appreciably change due to the proposed extension.
However, the flow in the Grindstone Creek Mount Nemo Tributary West Branch wili
be substantially reduced due to termination of pumped discharge from the existing
quarry, which will occur regardless of the proposed extension.” The sentences are
meant to convey that the reduction at Cedar Springs Road is not due to the proposed
extension, but due to cessation of discharges from the existing quarry.

Similarly, the fourth paragraph on page |9 states “Although the flow in the
Grindstone Creek Mount Nemo Tributary West Branch at Cedar Springs Road will
not appreciably change due to the proposed extension, a significant reduction of
flow will occur in the East Arm upstream of Sideroad One due to the diversion of
flow by the extension from the East Arm to the West Arm (the West Arm upstream of
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Sideroad One will experience a corresponding increase in flow due to the
diversion).” Again, this sentence is meant 10 convey that the reduction at Cedar
Springs Road is not due to the proposed extension, but the reduction of flows in the
east arm (of the West Branch) upstream Cedar Springs Road is due to the proposed
extension.

4. The well survey provides very limited information of private wells. In particular
there is no record of water level measurements in wells or mention of any well

problems or concerns.

The purpose of the door to door water well survey conducted by Nelson was to
obtain general information about the well including well depth, pump intake depth,
use and to establish treatment. An attempt was made by Nelson Staff to collect water
level data from private wells, however these wells were not accessible. Long term
water levels have been collected from wells within and around the existing quarry
since 1987 (see Appendix G).

A detailed well survey within 1 km of the site will be conducted as part of the
groundwater monitoring program in the Adaptive Management Plan (AMP). A
groundwater monitoring program is to be supplied in the Adaptive Management Plan
(AMP), Recommendations for nearby water level measurements will be included in
the AMP and future studies.

5. There is no discussion of other permitted water taking in the area notably the
golf courses and the conditions attached to these other permitted takings. The
report does not include any mention of monitoring data that may have been
collected to fulfill the conditions of the other water taking permits. The golf
courses rely on surface water supplemented by discharge from the quarry and the
report also notes that the courses have wells. The report should indicate whether
these takings are significant, and if they are significant then how these takings have
been accounted in the groundwater modeling.

The groundwater takings from the adjacent golf courses are relatively minor, since
they supply clubhouses and toilets and are not used for irrigation. It should be noted
that the report does reference information obtained from permitting of the Burlington
Bluffs subdivision (see Appendix G of Report, the references are included in these
responses). The numerical groundwater model is calibrated to existing water levels
therefore taking into account surrounding influences on the water table such as the
existing quarry.

6. There is no detailed discussion of the historical impacts of the quarry, nor is
there a discussion of ongoing monitoring and the results of the quarry operations

on groundwater levels over time.

Golder Associates should indicate whether

monitoring data indicate that existing conditions represent equilibrium conditions,
or whether groundwater levels continue to change in response to the existing

quarry operations.

The numerical groundwater model is calibrated to existing water levels therefore
taking into account surrounding influences on the water table such as the existing
quarry, golf course water takings etc. A scenario of pre-mining conditions is
provided in Appendix F (see Figure F.26). The historical effects of quarrying in the
existing quarry are provided in the existing conditions scenario 1 (see Scenario
Figure F.9, Appendix F).

The water levels have reached static conditions in the areas no longer quarried.
Water levels continue to decline along the advancing quarry face (see detailed
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response to comment 19 in section 5).

7. There is limited characterization of the groundwater quality.  The
characterization is confined to on-site monitoring locations. There is no discussion
of the significance of the exceedences of certain parameters of the Ontario
Drinking Water Standards, and the effect that these exceedences may have on any
proposed mitigation measures. The differences between the water quality from the
sumps in the quarry and the surface water quality in the nearby tributaries to
Grindstone creek are not discussed. There is no mention of the higher chlorides in
the sump water and the significance of this. Golder Associates should indicate
whether these are naturally high levels or are related to quarry operations.

A total of 23 groundwater samples were obtained from 12 monitoring wells nests.
Samples were analyzed for a broad suite of inorganic and organic parameters. The
water quality data provided is appropriate for this report, additional water quality
data will be provided in the AMP and mitigation report.

Appendix E, Section E6.0 (7" full paragraph) compares the Southcentral Sump
(SW04D) discharge water quality to the nearby tributaries to Grindstone creek.

Table E.10 provides chloride concentration for the Southcentral Sump discharge and
the nearby tributaries to Grindstone creck. The concentration of chloride in the south
central sump is 143 mg/L and the concentrations of chloride in the tributaries to
Grindstone creek ranges from 50 to 84 mg/L. The concentrations of chloride in the
groundwater from the Amabel ranges from 2 to 38 mg/L. The sump is excavated
below the quarry floor and potentially intersects the underlying shale bedrock. This
shale bedrock commonly has saline groundwater, therefore the chloride
concentrations in the Southcentral sump water may be derived from the underlying
shale.

Appendix E, Section E6.0 compares the Southcentral Sump discharge water quality
to the nearby tributaries to Grindstone creek.

Table E.10 provides chloride concentration for the Southcentral Sump discharge and
the nearby tributaries to Grindstone creek.

8. There is no discussion of the risk of contamination from the quarry operations
on the groundwater system or on the local wells. A discussion should be included
that also addresses requirements for contingency plans for dealing with spills and
containment.

All discussions of contingency plans and risk of contamination will be included in
the AMP Report. The proposed extension will not adversely impact groundwater
quality, as evident by monitoring of the existing quarry. The requirements of a spills
contingency plan will be addressed in the Adaptive Management Plan (AMP) report
which is in preparation.

9. There is a lack of characterization of off-site local groundwater quality to
address existing baseline conditions and the identification of potential existing
water quality issue/problems related to private wells and sources of contamination.

There is adequate bascline data from the onsite wells, which have not identified any
water quality issues.

In addition house water quality sampling for coliform and ecoli was conducted by
Nelson in 5 onsite and nearby wells on a monthly basis from February to October
2004 and the results indicate that all wells have at least one occurrence of coliform
or ¢ coli over that monitoring period. The occurrence of coliform or ecoli within the
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well is considered to be due to surrounding land use and not a quarry-related issue.

10. The documentation lacks a discussion of the existing groundwater and surface
water monitoring program required by the existing Permit-to-Take-Water and well
interference issues.

Well interference issues have been addressed by Nelson historically by deepening
wells or adding cisterns.

The Permit-To-Take Water (PTTW) does not contain a existing groundwater and
surface-water monitoring program, other than recording sump pump discharge
volumes, which is discussed in Appendix E, Section ES. The PTTW does not have
any site specific well-interference requirements. It does have the “template”
requiremnents to report any complaints to the District Manager, to remedy any
interference to water supplies in existence prior to the permit, and, if given written
notice by the Director of the MOE, record and report water taking quantities. It
should be noted that there have not been a large number of well interference
complaints associated with the existing quarry, and these have been addressed by
Nelson. The proposed quarry extension will require mitigation to mitigate and
protect surrounding wells and a comprehensive groundwater monitoring program
will be in place to assess any effects on wells as the quarry expands.

11. The site characterization does not address the potential for pumping to cause
the locations of groundwater divides to shift. The location and provisional nature
of the groundwater divides should be addressed.

The groundwater divide will not change on a daily basis with daily pumping at the
quarty since the quarry is maintained in a dewatered state.. This is based on
monitoring data from the existing quarry.

12. The Shoreacres Creek drainage appears to be perennial and has water
chemistry that suggests groundwater contributions. This is in contrast to the
adjacent stream channels that are intermittent and have slightly different water
chemistry. This suggests localized groundwater flow and would imply localized
groundwater impacts. The implication of these observations is that there are
preferential pathways in the bedrock. In contrast, the groundwater model assumes
more uniform flow conditions. We recommend that Golder Associates address the
observations that suggest the potential for non-uniform flow.

Two branches of Shoreacres Creek appear to be perennial, the other is intermittent.
As stated above, the water chemistry is only slightly different and can not be
conclusively related to groundwater contributions; there may be other anthropogenic,
land use or geomorphic reasons for the slightly different water chemistry.

13. The report concludes that the two small regionally significant wetlands are
surface water wetlands that are sustained by direct precipitation. On page 20 of the
report the water levels in the Amabel Formation are described as being above the
top of the rock throughout the year and rise above the base of the wetlands during
the spring melt. This suggests an upward gradient, which appears to contradict the

Although the water levels in the Amabel Formation may rise above the base of the
wetlands during the spring melt, the groundwater levels are not always as high as the
ponded surface water levels i.e., a downward hydraulic gradient. There may be
times when the water levels in the Amabel Formation may rise above the wetland
water levels, but this is not typically the case. During these atypical conditions, the
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subsequent statement that indicates that the vertical hydraulic gradient is directed
downwards to the underlying bedrock. The hydrographs in Appendix A also
indicate upward hydraulic gradients at certain times of the year such as the early
spring. These conditions suggest that the wetlands are at least seasonally subject to
groundwater discharge conditions,

low permeability of the soil underlying the wetland would cause any input to be
minor relative to the surface water inputs.

14. The effects of blasting on groundwater quality have not been addressed.
Golder Associates should discuss whether blasting activities may cause an increase
in turbidity in nearby wells.

Vibration effects on local wells have been investigated in the past and were
determined to have no impact due to blasting.

15. Vibration effects of blasting on wells have also not been addressed. Most
bedrock wells are typically constructed as open holes through the bedrock
formation. This leaves the pumping equipment vulnerable to collapse or caving
into the borehole.

See response to Comment 14,

16. The feasibility of deepening wells as mitigation is dependent upon the
available drawdown within the Amabel Formation. It is suggested as an
alternative that an additional well or wells be constructed. There is no discussion
of the feasibility of this alternative under low groundwater levels within the
bedrock.

Additional wells are considered feasible based on our experience and the details will
be addressed in the AMP,

17. There is no discussion of the potential effects on groundwater quality from the
proposed recharge pond and recharge trench. Monitoring of water quality from the
sumps prior to usage in the recharge basin and recharge trench has been
recommended; however, there is no discussion of specific monitoring requirements
and actions necessary to protect the groundwater quality should adverse quality be
detected.

Potential effects on groundwater quality from the recharge pond and/or trench will
be addressed in the conceptual mitigation report (in preparation). The mitigation
design will ensure that the recharge will not impair groundwater quality. Further,
monitoring of wells on-site and offsite will be ongoing during the life of the
extension to ensure water quality is not impacted.

18. Hydrographs for wells 3 and 5 in Appendix G show longer term water level
data that suggest an average annual decline at rates of between 0.5 and 0.7 m per
year. The long-term trends suggest that equilibrium conditions have not been
reached with the existing quarry operations and will affect the feasibility of the
mitigation measures proposed. It is not clear how this transient condition has been
incorporated into the groundwater model.

We recommend that Golder Associates include a discussion of transient effects, in

Wells 3 and 5 have long tern decreasing water levels due to their location near the
mined advancing face. Therefore the decrease in water level will continue as the
quarry expands. In areas where no quarrying is taking place, the water levels will
have reached equilibrium. The groundwater flow model was carried out under the
assumption of steady static conditions, meaning that the water wells are under
equilibrium conditions after the impact of active quarrying has settled.

Blasting effects on water levels are instantaneous and would reach equilibrium
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which they distinguish between the short-term equilibration to changing conditions
in the quarry, and the long-term effects of quarry expansion. The changes
observed at Wells 3 and 5 likely reflect the response to a changing quarry rather
than short-term influences of blasting, and seasonal changes in recharge, for
example, Heather Malcolmson, Halton Region, has indicated to us that blasting
impacts are generally felt quickly and equilibrate quickly in dolostone quarries.
The changing water levels likely occur with each new blast, equilibrate and then
change again with the next blast. Ms. Malcolmson has suggested that as long as
water levels are correlated to the position of the face of the quarry at a particular
time, they will reflect a temporary equilibrivm condition at that time. We concur
with this suggestion, and we recommend that the assessment be supplemented with
a discussion of long-term changes in water levels anising from quarry development,
and how these changes have been considered in the data interpretation and
numerical modelling.

relatively rapidly. This change in water level would not be observable during long
term monitoring. The effects of blasting on groundwater levels will be considered in
the monitoring program (in preparation).

Long-term changes arising from quarry development have been incorporated by the
different scenarios of quarry extension. Each of these scenarios represent a steady
static condition, meaning no occurrence of decline in water-levels.

Long-term monitoring of water levels will establish the response of groundwater
levels to progressive quarry expansion in the Adaptive Management Plan (AMP).
This monitoring data will be used to refine the estimated groundwater level
drawdowns simulated by the groundwater modelling. Please also refer to the
detailed response to comment 19 in Section 5.

19. On page 24 it is noted that ‘water level monitoring and well replacement can be
undertaken during the approximately 10 year time frame for the excavation of the
first four phases of the extension quarry. During this period the need and timing for
the installation of any mitigation measures as will likely be required at thee east
perimeter of the site can be evaluated as quarrying progresses’. This provides no
assurance that menitoring will occur. The basic elements of a monitoring program
need to be established. A monitoring plan also needs to include trigger levels that
will initiate responsive actions as well as the elements of an action plan with
alternative mitigation actions to ensure that adverse impacts can be dealt with
effectively,

The hydrogeological assessment was intended to characterize existing conditions and
provide an impact assessment to provide the basis for the development of appropriate
mitigation measures and Adaptive Management Plan, including a groundwater
monitoring program. Mitigation design and monitoring will be provided in
subsequent documentation.

20. There is no discussion of the effects of the rate of extraction on the results of
the groundwater modeling and the water balance analysis.

The hydrogeological assessment did include the phased quarry development, and the
time frame required for quarry development. The groundwater modeling included
steady state simulation of the phases of quarry development. A more detailed
assessment of the water balance will be included in the surface water component of
the mitigation design.
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1. In undertaking hydrogeological studies in carbonate rocks, the presence and nature
of karst must be determined in order to fully characterize groundwater flow regimes
and accurately determine the nature and degree of impacts. As part of the
hydrogeological assessment for the proposed Nelson Aggregate quarry extension,
Golder Associates undertook limited karst studies which included an electrical
resistivity imaging (ERI) geophysical survey, targeted drilling to evaluate significant
anomalies identified in the ERI results, examination of the existing quarry walls and
floor, and examination of rock core and groundwater level data for boreholes on the
Nelson Quarry extension site. They also noted (Appendix A, page A-3) that they
“mapped” possible karst features “in the vicinity of the Nelson Quarry, and any
solution weathering features observed along the escarpment face.”

2. Due to the difficulty in ‘seeing’ karst voids below ground level, geophysical
techniques are often utilized to determine the possible presence and locations of such
features. However, no single technique is sufficient on its own due to overlapping
signals and the difficulty in determining the significance of any anomaly (size, degree
of signal differentiation). Although ERI has been utilized for karst surveys, it is
generally accepted that other techniques, such as ground penetrating radar and
microgravity surveys are better for karst investigations
(www.enviroscan.com/html/void detection. html). As such, the karst assessment
undertaken by Golder Associates for this project is strengthened by their drilling at
least three anomalies and undertaking flow profiling in the boreholes.

3. Golder Associates concluded on the basis of these investigations, “significant karst
is not present at the property boundary.” They do not define what they mean by
“significant” in this context. However, the targets that were drilled as areas of
“enhanced permeability” were very large (40 to 60 m across). Several smaller
anomalies such as found on Line 3 (west survey line, Figure A.10; Appendix A) were
not investigated. It appears that “significant” refers only to very large cave systems
that are well beyond the size of known karst features characteristic of the Amabel
Formation in the vicinity of the Niagara Escarpment. The diameter of these anomalies
are larger that the diameter of the oldest and largest features so far discovered, such as
the St. Edmunds cave system near Tobermory or the Eramosa Karst in east Hamilton
(Buck et al. 2003, Cowell and Ford 1975, 1980 and 1983, Cowell 2004a)

4. Smaller-scale karst features are known to occur in the watersheds draining the
quarry extension site and are even noted in some of the supporting documents but are

The responses to the peer review issues are combined in one response, since the
issues are interrelated.

We are in agreement with the peer reviewer’s view that the term Kkarst may be a
misnomer at this site, and that the potential source of concemn at this site is not
cave-like features. We further recognize that dolostone is subject to solution
weathering which is typical of the Amabel Formation in the Niagara Escarpment
in the area, including those mined by other quarries.

As indicated in the hydrogeological report, there is a zone of solution enhanced
penetrative weathering in the upper bedrock that extends to a depth of
approximately 3 m. This zone was identified in the hydrogeological study,
based on logging of the rock core and visual inspection of the quarry walls
where it forms a distinct horizon around the perimeter of the quarry. This upper
weathered zone is well recognized by the quarry operators and is referred to as
‘cap rock’. The hydraulic conductivity of this zone was assessed on the basis of
packer testing and by response tests of wells installed in the shallow bedrock.
The groundwater levels in these zones were also assessed on the basis of water
level measurements in the monitoring wells. Hence, the zone of solution
enhanced weathering was thoroughly investigated as part of the hydrogeological
field program.

The hydrogeological modelling incorporates this upper weathered zone and as
such this zone was included in the hydrogeological assessment. It should be
further recognized that the existing quarry excavation provides an opportunity
for assessment of geological and hydrogeological conditions. Visual inspection
of the quarry walls has not indicated significant zones of groundwater inflow
into the quarry and, for example, the quarry walls are typically dry in the
summer months and large inflows from karstic channels have not been observed.
These observations are consistent with historical conditions in the quarry based
on discussions with the quarry operators,

The hydraulic investigation to the quarry was assessed through the use of surface
geophysics coupled with borehole drilling and hydraulic testing as set out in the
hydrogeological report. The hydraulic connection of the quarry to surrounding
features was assessed, including recharge/discharge areas. It should be
recognized that the bedrock in the site area including the Grindstone Creek
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not evaluated as ‘karst’ with regard to surface water and groundwater issues. For
example, the main hydrogeological report prepared by Golder Associates refers to
bedrock springs at the base of the Niagara Escarpment, which they note, “contributes to
stream flow beneath the Escarpment” (last paragraph, page 7)

5. A sinking stream forming the headwater of Willoughby Creek in the Level Il
Natural Environment Technical Report is described in Stantec (2004). The stream is
fed in part by pump discharge from the existing quarry and flows northwest. Stantec
estimates the flow, north of Colling Road, at about 100L/sec. where it *“...infiltrates
into the soil leaving little remnant surface flow” (page 17). They also observed two
large springs discharging lower down into Willoughby Creek adjacent to Cedar Springs
Road. They do not refer to these features as ‘karst’; however, this is clearly a karst
situation with a sinking stream on the Amabel Formation likely discharging to springs
lower in the formation.

6. Further evidence of a significant karst presence in these watersheds was observed
and mapped by the current reviewer (Cowell 2004b). As part of a study of the Lake
Medad meltwater channel, two large springs were mapped along the eastern valley wall
of the channel. One of these lies at the base of the escarpment directly west of the end
of No. 2 Sideroad; the other drains directly into Lake Medad below the golf course.
These are large springs observed by Cowell (2004b) to be flowing more than 15 Li/sec
and indicate that at least part of the groundwater flow west and south west of the
quarry is being directed via karst routes.

7. Similar evidence suggests that the springs reported by Golder Associates to be
feeding the headwaters of Appleby, Shoreacres and Tuck creeks are karstic. This
would indicate that at least some proportion of groundwater flow within the Amabel
aquifer follows preferred bedrock routes rather than an evenly distributed network of
“interconnected fractures, joints, and bedding plane partings...” as assumed in the
Hydrogeology and Water Resources Assessment (see page 7, for example).

8. In the Level II Natural Environment Technical Report, Stantec note “The ANSIs
found in the Study Area [Mount Nemo and Lake Medad ANSIs] nearest the subject
lands are not directly linked to the subject lands and are not within the predicted zone
of hydrogeological influence.” Clearly, if karst systems currently propagate
groundwater from the area of the proposed quarry groundwater capture zone to these
ANSIs, the karst must be incorporated in mitigation design. To do so, the karst should

Tributary area, is overlain by clayey Halton Till deposits, and as such the
bedrock 1s not in direct hydraulic connection with surrounding surface water
courses.

We are aware of the conditions of the ‘sinking stream® at Willoughby Creek
north of the existing quarry which were recognized noted during the
hydrogeological assessment. The comments concerning this intermittent stream
are consistent with an interpretation of it draining into the weathered caprock
above the water table since the intermittent stream drains into the shallow
weathered bedrock during rainfall events in an area where the water table has
been depressed by the core of influence of the existing quarry.

We are not convinced by the peer reviewers comments that “evidence suggests
that the springs reported by Golder Associates to be feeding the headwaters of
Appleby, Shoreacres, and Tuck Creeks are karstic” are warranted since
information was not provided in the comment to support this assertion. We
recognize that there are solution cavities at the site and show a photograph with
these labelled in the report (Appendix B, Plate 2). We note that the cavities are
dry (i.e., do not convey large quantities of groundwater).

We are not able to comment on whether the particular spring in the Medad
Valley discussed in the peer review comments, is karst related with the
information provided. We have observed a number of springs in the Escarpment
area and many appear to discharging from weathered bedding partings. The
focus of the investigation was not on assessing whether the springs along the
Escarpment face were karstic, but rather, the determining whether there were
any karstic features extending offsite from the proposed extension that should be
reconsidered in the development of mitigation measures or a groundwater
monitoring program.

The report did not restrict the word ‘significant’ karst to large cave systems. By
‘significant’ we mean that there were not large scale voids that could be detected
by the geophysical surveying or borehole camera logging, and that the hydraulic
conductivity tests from the wells instrumented in boreholes completed in the
ERI anomalies were comparable to the surrounding rock mass. Instead, the
results of the field investigations indicate a weathered bedrock layer overlying
lower hydraulic conductivity bedrock. This word was used in a hydrogeological
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be fully investigated, characterized and documented. Only once the nature of the karst
is understood can mitigation methods be properly designed. The current mitigation
proposal of infiltrating quarry capture waters into the bedrock may be ineffectual if not
accounting for the karst,

9. Photos in Appendix B Plate 2 show large solution cavities in the wall of quarry.
This is good evidence of the localized presence of karst features. The area of the
Grindstone Creek tributaries that drain southward from the expansion area is underlain
in an area geologically suited for karst potential and there is little discussion of this

context to indicate that there were no major zones of groundwater inflow
observed along the quarry face. The largest geophysical anomalies were drilled
and tested and found to be consistent with a zone of enhanced permeability
created by penetrative weathering in the upper approximate 3 m zone of
weathered bedrock, consistent with observations of the face of the existing
quarry. We therefore concluded that the assessment did not indicate the
presence of significant karst.

We note that the existing quarry affords an excellent opportunity for observation
of the geological conditions at the site, since it serves as a large ‘test
excavation’. The quarty has a perimeter of more than 5,000 m and, with an
average depth of approximately 20m, and as such represents a 100,000 m” area
of exposure of the Amabel Formation. Further, this exposure is relatively fresh
in comparison with the face of the Niagara Escarpment and surrounding valley.
It is considered to be important to carefully observe the quarry faces in the
quarry in order to provide the basis for a reliable assessment of the potential
presence of karst at the site.

We respectively disagree that there was insufficient work done to assess the
potential presence of karstic conditions at the site. The geophysical surveying
involved more than 2 km of ERI around the perimeter of site to assess whether
karstic features could extend laterally off-site. This surveying was coupled with
direct observation of the quarry walls. The surveying was followed by drilling
and hydraulic testing of anomalies identified by the surveying.

We disagree with the statement made by the reviewers that the geophysical
methods GPR and microgravity are generally accepted to be better for karst
investigations than ERI. The reference they provide to support this statement is
based on their review of Enviroscan Inc.’s web site. In this web site, Enviroscan
provides their opinion of the general applicability of geophysical methods to
various applications. For ERI, their web site indicates that ERI is generally
recommended for sinkhole hazard determination, and fault/fracture detection and
ERI is recommended in certain conditions for void detection. This suggest to us
that the ERI method is suitable for karst detection.

Golder Associates has had considerable success in the use of all three of these
methods in karst and void detection investigations in Canada, the US, the UK
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