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March 16, 2017 
 
 
2329059 Ontario Inc. 
363 Queen Street 
Peterborough, ON 
K9H 3J6  
 
Subject:  Hydrogeological Assessment, Proposed Rockridge Quarry, 

Municipality of Trent Lakes (Harvey) Ontario 
 Project No. 161-00461-00 

Dear Sir, 

WSP is pleased to submit this Hydrogeological Assessment Report as input to an 
aggregate license application for the proposed Rockridge Quarry, located northeast 
of Flynn’s Turn, on Highway 507, north of the village of Buckhorn, Ontario.  

The Aggregate Resources of Ontario Provincial Standards (Ministry of Natural 
Resources and Forestry, 1997) were considered in the development of the 
hydrogeological work program for this report. The Rockridge Quarry is proposed as a 
Category 4 – Class A Quarry situated above the groundwater table. As such, the 
objective of the current assessment is to establish the high groundwater table within 
the Site area, and demonstrate that quarry extraction activity will remain at least two 
(2) meters above that level for groundwater protection. It is also understood that this 
report will support the application to the Municipality for an Official Plan Amendment 
to operate a quarry at the Site.  

WSP has previously conducted hydrogeological studies and hydrogeological 
compliance monitoring reports for several of the adjacent quarries and property 
developments in the Site area, including the Stonescape and Milkhouse Quarries 
located immediately adjacent to the site, and the Pluard Quarry to the west along 
Highway 36. Existing information from these historic reports and our experience with 
development of those properties has been considered in our analysis. We trust that 
you will find this report to be relatively straightforward, and that it addresses your 
current requirements. Should you have any questions, please contact us.  
 
Yours truly, 
WSP Canada Inc. 

 
J. Stephen Ash, P.Eng., P.Geo.  
Director, Environment Ontario 
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E X E C U T I V E  S U M M A R Y  
WSP Canada Inc. (WSP) was retained by 2329059 Ontario to conduct a Hydrogeological Assessment in 
support of the development of a proposed limestone quarry on the property designated as Part of Lot 21, 
Concession 8, in the Geographic Township of Harvey, Municipality of Trent Lakes, County of Peterborough, 
Ontario (the “Site”). The Site is currently an undeveloped rural lot and comprises open and wooded areas, 
with localized ephemeral drainage and a steep easterly sloping ridge along the edge of the Mississauga 
River corridor. Two residential houses, a former administration building (Lovesick Lake Women’s 
Association), and a Bell transmission tower are currently located on the Site. Adjacent development 
includes licensed industrial extractive sites (i.e. the Stonescape and Milkhouse Quarries), and a gasoline 
station and convenience store at Flynn’s Turn opposite the Site. 

The proposed Rockridge Quarry will facilitate the extraction and removal of both dimension stone and 
select construction aggregates. This Hydrogeological Assessment Report is intended to provide information 
to support an application under the Aggregate Resources Act (A.R.A.), for a Category 4 – Class A Quarry 
Above Water. In addition, this assessment supports associated applications to local Municipality (Trent 
Lakes), pursuant to the Planning Act. 

The objective of our evaluations was to establish the high groundwater table within the Site area, and 
demonstrate that proposed quarry extraction activity will remain at least two (2) meters above that level for 
groundwater protection. In addition, this report discusses potential impacts on groundwater and surface 
water resources, and discusses monitoring, mitigation and adaptive management plans with respect to the 
groundwater conditions.   

WSP has previously conducted hydrogeological studies and hydrogeological compliance monitoring reports 
for several of the adjacent quarries and property developments in the Site area, including the Stonescape 
and Milkhouse Quarries located adjacent to the Site. Existing information from these historic reports and 
our experience with development of those sites has been considered in our analysis. 

Information contained within this Report has been utilized in the overall design of proposed Site operations 
and rehabilitation. 

It is the general conclusion of this report that quarry operations may proceed within the Site, provided that: 

1. Extraction remains a minimum of 2 metres above the groundwater table as established herein. 

2. On-going monitoring of groundwater and surface water sources is conducted, to maintain 
compliance with existing Standards.  

3. Monitoring results are interpreted by a Qualified Professional in order to facilitate proactive adaptive 
management to the observed Site conditions over time.  

Recommendations and conclusions of this report have been incorporated on the A.R.A. Site Plan to be 
submitted as part of this application. 
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1 INTRODUCTION 
1.1 BACKGROUND 
The proposed Rockridge Quarry (the “Site”) is located on the eastern side of County Road 507, northeast of 
Flynn’s Turn and approximately 6 km north-northwest of the community of Buckhorn (Figure 1). The Site is 
situated on part of Lot 21, Concession 8 in Geographic Township of Harvey, Municipality of Trent Lakes, in 
the County of Peterborough, Ontario.   
 
The Site is largely undeveloped land, containing areas of open field, low-lying shrubs and woodland. 
Topography, from west to east, is mainly flat with the exception of a defined, stepped, limestone 
escarpment situated along the east (see Figure 2). The Site currently contains two existing single-family 
rental dwellings that are owned by the Applicant, a vacant commercial/administration building, and lands 
under lease to accommodate a Bell telecommunications tower. Surrounding land-uses include: rural 
residential to the west across County Road 507, vacant land to the north, a gasoline station and 
convenience store to the west, an existing quarry (Stonescape Quarry) abutting the Site to the south, and 
the Kawartha Highlands Provincial Park (and Mississauga River valley) to the east. Milkhouse Quarry is 
located southwest of the Site, on the opposite side of Highway 36.  
 
The Quarry Applicant (2329059 Ontario Inc.) is seeking to licence lands containing high quality limestone 
and dolostone bedrock resources, comprising approximately 95.5 ha (236 acres). It is understood that the 
Applicant is proposing a Category 4, Class “A” Quarry Above Water, to be licenced under the Aggregate 
Resources Act. Approval is required to extract both dimension stone for general landscaping purposes, and 
processed select aggregates for construction use. Removal of dimension stone will be conducted by 
mechanical means, but may also employ occasional low-intensity blasting in order to loosen rock faces. 
The extraction of construction aggregates will require drilling, blasting, crushing and possibly washing of the 
crushed material to create various marketable commodities. All processes are subject to securing approvals 
and permits under Provincial regulations.   
 
This Hydrogeological Assessment Report provides background information on the physical and 
hydrogeological setting of the Site, summarizes procedures and results of groundwater investigations, 
interprets the high groundwater table across the Site area as required in the Provincial Standards for 
design, discusses groundwater and surface water interaction and protection of existing resources in the Site 
area, and includes our recommendations for design and operation within acceptable limits of environmental 
impact.  
 
It is understood that this report will be submitted as part of a comprehensive application package to review 
agencies, including: the Municipality of Trent Lakes, the County of Peterborough, and the Ministry of 
Natural Resources and Forestry (MNRF). The conclusions and recommendations derived from the 
assessment have been incorporated into the design of the proposed operational plan (i.e. Site Plan), 
included in the overall submission.
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2 REGULATORY REQUIREMENTS 
Under the Aggregate Resources Act and related Standards, it is necessary to establish the high 
groundwater table for a Category 4 quarry. A 2 m separation is required between the floor of the Category 4 
quarry and the groundwater table. This separation is provided to buffer quarry extraction and processing 
activities from the groundwater table, and to avoid dewatering of groundwater resources in and beyond the 
quarry area. The groundwater table may be established based on hydrogeological investigations that 
consider existing and published groundwater information (including previous hydrogeological and 
monitoring reports), drilling and monitoring well investigations, site inspections and test pitting, etc. 
Sufficient investigations are required to facilitate a three-dimensional interpretation of the groundwater table 
(i.e. plan and profiles), and should also consider recharge of the groundwater in the context of the 
hydrologic system, interaction with surface water, and the potential long-term effects of quarry extraction on 
drainage and the groundwater table. Monitoring is generally recommended to confirm groundwater 
conditions and their responses to quarry activity. Also, monitoring results will facilitate adaptive 
management plans and systems that react to potentially changing or unexpected conditions as the quarry is 
developed.  

Legislation and policies related to quarry development within the context of water resources are 
summarized in the following sections. 

2.1 AGGREGATE RESOURCES ACT 

In the Aggregate Resources of Ontario Provincial Standards (Ministry of Natural Resources and Forestry, 
1997), Section 2.1 outlines the following requirements for the summary statement accompanying a 
Category 4 - Class “A” Quarry Above Water, among others: 

“2.1.6 identify any existing surface water on and surrounding the site and proposed water diversion, 
storage and drainage facilities on the site and points of discharge to surface waters; and 

2.1.7 determine the elevation of the established groundwater table within the site for both the 
unconsolidated surficial materials (if present) and the bedrock strata, e.g. demonstrate that the 
final depth of extraction is at least two (2) metres above the highest of the on-site groundwater 
table levels.” 

Of note, a Hydrogeological Report is not specifically listed as a requirement of a Category 4 - Class “A” 
Quarry Above Water license application.  However, in light of the requirements to establish the groundwater 
table for the design of general operations, and to prepare the Site Plan, a Level 1 Hydrogeological Study 
similar to requirements below water applications has been completed.  The Aggregate Resources of 
Ontario Provincial Standards (MNRF, 1997) defines a Level 1 Hydrogeological Study as follows:
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“Hydrogeological Level 1: Preliminary hydrogeological evaluation to determine the final extraction 
elevation relative to the established groundwater table(s) in both unconsolidated materials (if present) 
and consolidated bedrock strata, and the potential for adverse effects to groundwater and surface 
water resources and their uses (e.g. water wells, groundwater aquifers, surface watercourses and 
bodies, discharge areas, etc.).” 

 
“The technical report must be prepared by a person with appropriate training and/or experience in 
hydrogeology to include the following items: 

a) Water wells; 

b) Springs; 

c) Groundwater aquifers; 

d) Surface watercourses and bodies; 

e) Discharge to surface water; 

f) Proposed water diversion, storage and drainage facilities on site; 

g) Methodology; 

h) Description of the physical setting including local geology, hydrogeology, and surface water 
systems; 

i) Water budget;  

j) Mitigation measures including trigger mechanisms;  

k) Contingency plans;  

l) Monitoring plan; and 

m) Technical support data in the form of tables, graphs and figures, usually appended to the 
report.” 

 
Several but not all of the above items may apply to standards for Category 4 quarry applications.  
 

2.2 OFFICIAL PLAN AND ZONING 

The Rockridge Quarry Site is designated “Rural (RU)” (Official Plan of the Township of Galway, Cavendish 
and Harvey, dated April 2011), and is zoned “Rural (RU)” (Comprehensive Zoning By-law 2014-070, dated 
July 15, 2014).   

Appropriate zoning must be in place in order to licence the Rockridge Quarry holdings under the Aggregate 
Resources Act. To acquire the applicable zoning (i.e. Industrial Extractive), the Applicant will submit 
applications to the Municipality for an Official Plan Amendment, and amendments to the Zoning By-Law. 

The Official Plan includes policies for mineral aggregate extraction areas in Section 5.10. Among others, 
Policy 5.10.5 (Township Considerations and Information Requirements) requires the provision of: 
 

 “A hydrogeological report to address the potential for adverse effects of the mineral aggregate 
operation on groundwater and surface water resources and their uses.” 
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2.3 PROVINCIAL POLICY STATEMENT 

The Provincial Policy Statement (PPS) is issued under Section 3 of the Planning Act, effective April 30, 
2014.  The 2014 PPS replaces the previous version, issued March 2005.  Policies of the PPS pertaining to 
water resources, specifically Section 2.2, were incorporated into the scope of work outlined herein in 
Section 1.3.  Section 2.2 of the PPS is outlined below. 

“2.2 Water 
2.2.1 Planning authorities shall protect, improve or restore the quality and quantity of water by: 

a) using the watershed as the ecologically meaningful scale for integrated and long-term 
planning, which can be a foundation for considering cumulative impacts of development; 

b) minimizing potential negative impacts, including cross-jurisdictional and cross-watershed 
impacts; 

c) identifying water resource systems consisting of ground water features, hydrologic 
functions, natural heritage features and areas, and surface water features including 
shoreline areas, which are necessary for the ecological and hydrological integrity of the 
watershed; 

d) maintaining linkages and related functions among ground water features, hydrologic 
functions, natural heritage features and areas, and surface water features including 
shoreline areas; 

e) implementing necessary restrictions on development and site alteration to:  

1. protect all municipal drinking water supplies and designated vulnerable areas; and 

2. protect, improve or restore vulnerable surface and ground water, sensitive surface 
water features and sensitive ground water features, and their hydrologic functions; 

f) planning for efficient and sustainable use of water resources, through practices for water 
conservation and sustaining water quality; 

g) ensuring consideration of environmental lake capacity, where applicable; and 

h) ensuring storm water management practices minimize storm water volumes and 
contaminant loads, and maintain or increase the extent of vegetative and pervious 
surfaces. 

2.2.2 Development and site alteration shall be restricted in or near sensitive surface water features 
and sensitive ground water features such that these features and their related hydrologic 
functions will be protected, improved or restored. Mitigative measures and/or alternative 
development approaches may be required in order to protect, improve or restore sensitive 
surface water features, sensitive ground water features, and their hydrologic functions.” 
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3 OBJECTIVES AND METHODOLOGY 
3.1 OBJECTIVES AND SCOPE 
In the context of the above information and our understanding of the proposed extractive development plan, 
the principal objectives of this hydrogeological assessment were as follows. 
 

 To provide a detailed understanding of the Site’s physical setting, topography, geology, 
stratigraphy, and hydrogeology. 

 To delineate viable quarry extraction depths to maintain above water table operations according to 
the application Standards.  

 To introduce and discuss potential impacts of quarrying operations on groundwater and surface 
water resources in the Site area. 

 To define a monitoring program, to monitor and assess impacts, if any, on groundwater and surface 
water resources in the Site area, as the quarry is developed.  

Our Hydrogeological Work Plan involved background information review, data collection and analysis 
components, as well as report preparation including maps, sections and various illustrations.   

3.2 METHODOLOGY 
The hydrogeological assessment for the proposed Rockridge Quarry comprised several tasks, which are 
summarized as follows.  
 

 Review of published mapping and data for the Site, including topographical, physiographical, 
geological and hydrogeological mapping from government sources, as well as select aerial photos. 

 Review existing reports and studies for adjacent quarries and land development applications.  

 Site reconnaissance inspections, to map and document existing surface features on the Site 
(including drainage features), and verify off-site land use and general conditions.  

 Review of existing groundwater information, including water levels for on-site and off-site wells, and 
annual compliance monitoring reports for the adjacent Stonescape Quarry.  

 Borehole investigations on the Site, including rock coring and installation of new groundwater 
monitoring wells. 

 Measurements of groundwater levels in on-site monitoring wells and accessible off-site monitoring 
wells, and domestic wells near the Site. 

 Elevation surveying to determine geodetic elevations.  

 Analysis and report preparation including interpretations of the bedrock stratigraphic formations and 
the groundwater table within the bedrock, and preparation of summary plans and cross sections.   

 
In addition, preliminary aggregate quality testing, limited to geological inspections of core samples, was 
authorized by the Applicant as part of the study. These results were used to comment on the quality and of 
the bedrock resource, with the intention to licence it as a viable commercial supply.  



6 
 

Hydrogeological Assessment, Rock Ridge Quarry WSP 
2329059 Ontario Inc. 161-00461-00 
 FEBRUARY 2017 

4 BACKGROUND SUMMARY 
4.1 ADJACENT QUARRY INVESTIGATIONS 
WSP, in its former entities (Site Investigation Services and Jagger Hims Limited) and under the direction of 
the author of this current report, previously prepared Hydrogeological Investigation reports for three nearby 
quarry developments. These reports include:  

 Hydrogeological Assessment of Pluard Quarry, Part of East ½ Lot 22, Concession 2, Township of 
Galway-Cavendish and Harvey (Harvey Ward), County of Peterborough  prepared by Site 
Investigation Services - Division of Jagger Hims Limited, in April 2004.  
 

 Hydrogeologic Investigation Report, Proposed Quarry Operation (Proposed Stonescape I Quarry), 
Part of Lots 19 and 20, Concession 8, Township of Galway-Cavendish and Harvey (Harvey Ward), 
County of Peterborough, prepared by Site Investigation Services - Division of Jagger Hims Limited, 
in November 2004. 
 

 Stage II Hydrogeologic Investigation, Proposed Stonescape Quarry II, Part of Lot 20, Concession 8, 
Township of Galway-Cavendish and Harvey (Harvey Ward), County of Peterborough, prepared by 
Jagger Hims Limited in March 2008.  

Each of the above noted reports contributed to the eventual licencing of three associated quarries in relative 
proximity to the Site (Appendix C). This work has afforded WSP the opportunity to gain a comprehensive 
understanding of existing rock formations, and groundwater and surface water features in the vicinity of 
Flynn’s Turn. 
 
In addition, comprehensive groundwater and surface water monitoring has been has been conducted by 
WSP since the subsequent approval of each of the above-noted quarry sites. WSP continues to provide on-
going monitoring services on an annual basis. WSP also provides monitoring services at the Stonescape 
Quarry, as part of an annual compliance monitoring for a Permit to Take Water (OWRA Section 34). 

4.2 PUBLISHED INFORMATION  
The following technical resources were reviewed to obtain geological and stratigraphical background 
information for the Site: 
 

 Aggregate Resources Inventory Paper No. 132 for Harvey Township (Ontario Geological Survey 
1995); 

 Limestone Industries of Ontario – Volume III (Ministry of Natural Resources 1989);  

 Tentative Correlation of the Lower Paleozoic (C.A. Rogers, in draft, 1989); 

 Approved Site Plan for Stonescape 1 Quarry, A.R.A. licence #127479 (Appendix E); 

 Approved Site Plan for Milkhouse Quarry, A.R.A. Licence #624849 (Appendix F). 

 
These sources describe bedrock formations below the Site, and provide information on historic aggregate 
testing and general performance. Site plans for the adjacent quarries facilitate correlations of bedrock units 
and the groundwater flow system at the Site.  
 
In addition, a draft copy of the 1:2000 scale Site Plan indicating existing features, topography and proposed 
extractive activities of the proposed quarry, as prepared by Harrington McAvan Limited Landscape 
Architects of Markham, was provided by the Applicant. WSP obtained a digital version of the Site Plan for 
review purposes (Appendix D). 
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4.3 HISTORIC GROUNDWATER MONITORING 
 
Since licensing of the existing Stonescape Quarry adjacent to (south of) the Site in 2007, WSP (formerly 
Genivar) has been conducting on-going monitoring of eighteen (18) monitoring wells and selected domestic 
wells located in the immediate Site area. Existing domestic wells located on the Rockridge Site are included 
in these programs and results are documented in Appendix A.  A monitoring well location map is included 
as Figure A-1 in Appendix A, and hydrographs are included as Figures A-2 and A-3. Historic monitoring 
data have been considered in the conceptualization of the groundwater flow system.  

5 PHYSICAL SETTING 
Based on the available background information, and WSP observations during reconnaissance visits, this 
section summarizes Site topography access, the physiographical and geological setting, and an overview of 
existing drainage features.  

5.1 TOPOGRAPHY AND SITE ACCESS 
Overall, the Site is located among a group of existing quarries in the area known as Flynn’s Turn. The Site 
location is shown on Figure 1, and Appendix C includes a general area map of Site in relation to the nearby 
Stonescape and Milkhouse quarries.  
 
Site conditions and rock formations within the Rockridge Quarry property closely resemble those found 
within the Stonescape site. WSP has used previous knowledge of both sites to assist in examining the 
current Rockridge application proposal. 
 
The general topography in the Site area is shown on Figure 2. Across the western and central parts of the 
Site the ground is relatively flat, with surface elevations ranging from approximately 300 metres above sea 
level (mASL) to 305 mASL. The highest ground elevations on the Site generally occur within the central 
region. Bedrock is locally exposed across the Site, or has a thin cover of topsoil or drift that supports 
various grasses, immature shrubs and trees.  
 
The eastern part of the Site contains a forested area (see Appendix B Photo 1), which has been partially 
logged. A relatively steep rock slope is present in this area, which descends from elevation 295 mASL at 
the top of the ridge, towards a number of wetland features that range from elevation 271 to 267 mASL, and 
finally to the Mississauga River east of the Site, which has a reported water elevation of approximately 254 
mASL. The bedrock ridge and valley slope is stepped and the bedrock is exposed in several locations.   
 
Access to the Site is currently available from Peterborough County Road 507, using a number of approved 
entrance locations associated with existing residential and former administrative buildings. A partially 
drivable access trail leads from the northern section of the Site, eastward to the rock ridge, and then 
proceeds down along the stepped slope to the valley area, and then beyond the property into dense bush. 
The trail is indicated on the Site Plan included in Appendix D. 

5.2 PHYSIOGRAPHICAL AND GEOLOGICAL SETTING 
The subject Site is located on the boundary of the Georgian Bay Fringe and Dummer Moraines 
Physiographic Regions (as defined by Chapman and Putnam 1984). These regions are physically 
characterized by shallow soil deposits and bare rock knobs and ridges (see Figures 3 and 4).  
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Bedrock lithologies within the Site area are indicated on the generalized geologic map of Harvey Township 
included as Figure 5. The Site is located in an outlier of Paleozoic rocks (limestone, dolostone and shale) 
surrounded by Precambrian metavolcanic rocks and banded gneisses. Deposits in the Site area include the 
Bobcaygeon Formation (lower member) and the underlying Gull River Formation. The Shadow Lake 
Formation, which includes sandstone and conglomerate deposits, underlies the Gull River Formation and 
rests unconformably on Precambrian basement rocks. Stratigraphic cross sections are discussed later in 
this report, in Section 7.  
 

5.3 CLIMATE DATA 
Data from the Trent University Climate Station was requested to assess general precipitation trends and 
related effects on groundwater levels at the Site. A summary of monitoring records from 2012 is provided in 
Table H-1 of Appendix H, and indicates total annual precipitation of 738 mm.  
 
Climate normals for a 30 year period, including mean temperature and precipitation factors, are presented 
in Table H-2 of Appendix H. Based on a Thorthwaite water budget analysis using inferred heat indices and 
evapo-transpiration factors for the local area, the Rockridge Quarry has an estimated annual precipitation 
surplus of about 280 mm. Deficit conditions occur in the months of June, July and August. For the overall 
surplus condition, water from precipitation is expected to available for groundwater recharge. Above water 
quarries are intended to maintain this capability, and potential quarry impacts to the groundwater table are 
further discussed in Section 7. 

5.4 ONSITE DRAINAGE FEATURES 
Generally the Site is situated on the west side of the Mississauga River and its associated valley area. The 
river has a controlled water level at approximate elevation 254 mASL, and flows south into Buckhorn Lake, 
which is on the Trent-Severn Waterway system. Based on  personnel communications with Trent-Severn 
Waterway staff, flow in Mississauga River north of Buckhorn Lake is in the order of 80,000 L/min. Trent-
Severn Waterway tries to maintain a minimum 72,000 L/minute outflow through the upstream dam at 
Mississauga Lake. 
 
The topography of the western, central and most of the eastern portion of the Rockridge Quarry holdings is 
relatively flat, with variations in elevation ranging from about 305 to 300 mASL. The eastern part of the Site 
contains more dramatic changes in elevation, due the presence of the defined escarpment noted previously 
(Appendix B, Photo 2). It is inferred that much of the surface water runoff from the Site eventually flows 
towards the Mississauga River Valley system, with the exception of localized drainage associated with low-
lying areas to the south and north of the Site. 
 
Within the central-westerly portion of the Site, a narrow ephemeral drainage course crosses the bedrock 
surface (see Appendix B, Photos 3, 4, 5, and 6). Seasonal runoff follows an unconfined channel through 
partially wooded areas southward. This drainage feature has been identified by Vegetation Mapping 
completed by the Applicant’s consultant. Water also collects, temporarily, in an area where topsoil has 
presumably been removed during site grading operations for the existing Bell telecommunications tower on 
the Site. Topsoil berms partially confine surface water into a shallow pool in this area. Based on our field 
inspections, this water may totally evaporate during dry seasons. When water is present, it may overtop 
partially vegetated areas and flow along exposed bedrock in a southeasterly direction. Within the Site, this 
surface runoff often enters rock crevasses and fractures and presumably discharges down-gradient or 
recharges groundwater. 
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A second small ephemeral drainage course traverses the northwestern corner of the property, northwest of 
the existing residential structure. A shallow depression in an open field collects surface runoff from a 
relatively small and localized catchment area. Water is conducted by the topography off-site to the County 
Road 507 Right-of-Way, and either flows southwesterly in the roadside ditch or, in the case of higher 
seasonal volumes, passes through an 18-inch diameter culvert beneath the roadway into the northern ditch 
(Appendix B, Photos 7 and 8). 
 
Small depressions within the woodland areas onsite are typical of many hardwood forests. These include 
areas between trees or groups of trees. These depressions are isolated and generally only contain water 
after snowmelt or from precipitation. As part of the proposed rehabilitation, undulations in final topography 
will be created and it is envisioned that similar isolated depressions will be created. 
 
Patchy depressions and marshy areas are present in undeveloped lands north of the Site and appear to be 
associated with permanent marsh lands close to the east escarpment. Surface water may contribute to the 
observed higher or perched groundwater conditions in the northwesterly part of the Site, as further 
discussed in Section 7. 
 
The above forms the main inventory of surface water features on the Site. Some seasonal and localized 
ponding of precipitation may temporarily occur in other low-lying depressions on the bedrock surface, but 
are not considered significant in this Application.  
 

5.5 ADJACENT EXTRACTIVE ACTIVITY 
The Stonescape Quarry abuts and is located south of the Site (see Appendix C). It is currently licenced 
under the Aggregate Resources Act as a Class A Category 4 – Above Water Quarry. Similar to the 
proposed Rockridge Quarry, the Stonescape operation is approved to extract both dimension stone and 
construction aggregates. It is currently operated by Stonescape Ontario Inc. (Owner) and CBM Aggregates 
(Tenant), and has been active since 2004.  
 
The operations of Stonescape Ontario Inc. include the removal of dimension stone by largely mechanical 
means and manufacturing of various specialized landscape products. Construction aggregates are 
extracted by CBM Aggregates Inc., and include removal of limestone rock by drilling, blasting, crushing, 
screening and washing of various quantities and sizes of aggregate.  
 
The Stonescape Quarry has a licensed area of 173.84 ha. The approved Site Plan indicates that the quarry 
is licensed for staged extraction above the water table, to a maximum base elevation of 270 mASL. The 
quarry sump, which is used to remove accumulated precipitation, is currently based at approximately 285 
mASL. The bedrock units currently being extracted in the quarry are consistent with the subsurface profile 
encountered in the Stonescape drilling programs prior to licencing. Owing to similarities between the 
Stonescape and Rockridge quarry sites, similar above-groundwater extraction depths are anticipated.  
 
To support the washing of construction aggregates, CBM (tenant) has acquired MOECC approvals for 
water taking and discharge under the Ontario Water Resources Act. CBM has a Permit to Take Water for 
water taking at a rate exceeding 50,000 L/day. Monitoring programs conducted under the permit conditions 
have not detected significant impacts on the groundwater table, and no measureable effects from the 
washing operations have been detected beyond the Stonescape property, to date.  
 
The Milkhouse Quarry, located southwest of the Site, is licenced under the Aggregate Resources Act to 
Stonescape Ontario Inc. This site is approved for dimension stone quarrying, using limited blasting and 
largely mechanical operations. The Milkhouse Quarry comprises approximately 60.2 ha and is presently 
inactive. The current quarry approval restricts the average depth of extraction of dimension stone to 
approximately 7 m depth, which is designed to be a minimum of 2 m above the groundwater table.
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6 DRILLING INVESTIGATIONS  
To advance the understanding of the hydrogeological conditions at the Rockridge Quarry, in the context of 
the previous work and background information, two (2) new groundwater monitoring wells were installed at 
the Site in 2016. The wells were designated as RRMW-1 (Borehole No. BH15-1) and RRMW-2, and are 
located as shown on Figure 7.  
 
RRMW-1 (BH15-1) was drilled and core sampled on February 27, 2016 using a track-mounted rig. 
Continuous coring techniques were used to extract NQ-size (48 mm diameter) core samples of the bedrock 
in 1.5 m long “runs”. The borehole was terminated at a depth of 28.7 metres below ground surface (mbgs), 
at approximate elevation 273.1 mASL. Rock quality and core recovery indices were recorded during drilling, 
and core runs were logged and photographed. 
 
On completion of drilling, a monitoring well comprising a 39 mm diameter No. 10 slotted screen and riser 
pipe was installed at RRMW-1. The annulus between the well screen and the borehole was backfilled with 
clean sand to a depth of 6 m below the ground surface. Bentonite grout was subsequently added to provide 
an annular space seal to grade, and prevent the entry of surface water. The monitoring well was secured in 
a lockable protective casing. As such the installation meets O. Reg. 903 standards; the drilling contractor 
has prepared and submitted the well log/tag number to MOECC (see Appendix G).  
 
Monitoring well RRMW-2 was drilled on October 24, 2016 by Burgess Well Drilling of Omemee, Ontario. 
This well was drilled to a depth of 27.4 mbgs (to elevation 271.1 mASL) using conventional air-rotary 
methods. The well was not core sampled, but a log was generated by the well driller recording various 
material properties, including: colour, lithology, fractures, water found depth, etc. The well was completed 
using a 159 mm diameter carbon steel well casing extending to a depth of 6 mbgs with the remaining depth 
comprising an uncased open hole in bedrock. The casing annulus was sealed with bentonite hole-plug. The 
driller submitted the well log to MOECC and the well was tagged as A175718 in the database system (see 
Appendix G)  

7 HYDROGEOLOGY 
This section describes geological profiles at the investigated monitoring well locations and presents the 
conceptual hydrogeological model (cross sections and interpreted flow system) of the Rockridge Quarry.   

7.1 GEOLOGIC PROFILE AT RRMW-1 
The borehole log for monitoring well RRMW-1 is included in Appendix G, and describes the following 
geologic intervals:    

 Lower Bobcaygeon Formation: surface el. 301.8 mASL to el. 293.9 mASL 

 Gull River Formation: el. 293.9 to 279.7 mASL 

 Shadow Lake Formation: below el. 279.7 mASL 

The Bobcaygeon Formation comprises massive to thinly bedded fine crystalline limestone with shale 
partings. Based on coring information, Rock Quality Designation (RQD) values in the Bobcaygeon unit 
ranged from approximately 60 to over 90 percent, indicating Fair to Excellent quality. Rock Quality 
Designation is defined as the sum of the rock core pieces longer than 10 cm expressed as a percentage of 
a given total length drilled, usually a core run. Core samples were noted as being medium hard, broken to 
blocky, and weathering appeared to be slight.  
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The Gull River formation comprises grey to greenish, lithographic texture (with “birds eye” and styolites) 
dolostone and dolomitic limestone. The rock is laminated to massive, broken to blocky, generally hard and 
relatively fresh. RQD was over 80 percent as indicated on the borehole log.  Green marker horizons 
comprising relatively soft argillaceous material were documented as follows in the log: Upper Green Marker 
from 290.2 to 289.3 mASL; Lower Green Marker at approximate elevation 281 mASL.  
 
It is noted that both the Bobcaygeon and Gull River Formation materials are used extensively in the Ontario 
aggregates industry to produce asphalt and concrete stone, granular base courses for roads and highways 
and construction aggregates. Localized zones within the Formations, such as softer shale and clay rich 
material, may have more limited use.   
 
The Shadow Lake Formation comprises mainly weathered grey-green to reddish interbedded 
conglomerate, sandstone and shale material. It is documented in the literature that the Shadow Lake 
Formation has very limited value as an aggregate resource. However, the colour, texture and relative 
durability render the material as a source of decorative and landscaping stone, and it is locally extracted for 
these purposes (e.g. Stonescape Quarry).  
 
Although not penetrated at RRMW-1, Precambrian metamorphic bedrock exists below the Shadow Lake 
Formation in the Site area. While this unit has been considered as a potential aggregate resource in 
Canadian Shield areas north of the Site, it is generally not pursued owing to the economic advantages of 
the overlying Paleozoic formations. 
 

7.2 GEOLOGIC PROFILE AT RRMW-2 
 
The rock at RRMW-2 was not core sampled, however, rock features, including colour, lithology, fractures, 
etc. were noted by the well driller. A copy of the well log (MOECC Tag No.: A195718) is included in 
Appendix G, and indicates the following profile:  

• Grey Limestone: surface (298.0 mASL) to 278.2 mASL 
• Red “granite” (presumed Shadow Lake Formation): 278.2 to 271.2 mASL  
• Black granite (presumed Precambrian): 271.2 mASL to bottom of well (270.6 mASL)  

Fractures were reported at the following approximate depths: 6 to 7.3 mbgs; 10.4 to 11 mbgs; and 13.4 
mbgs.  
 

7.3 INTERPRETED STRATIGRAPHY 
Based on the drilling information, and background data from the adjacent sites and published reports, WSP 
has prepared three cross-sections indicating the subsurface stratigraphy at the Rockridge Quarry: these are 
designated as Sections A-A’, B-B’ and C-C’ in Figures 8 through 10 of this report.  
 
The cross-sections show that the Site is underlain by Paleozoic limestone and dolomitic limestone of the 
Bobcaygeon and Gull River Formations to a depth of approximately 20 m below ground surface, underlain 
by Shadow Lake Formation (approximately 6 m thick), and subsequently Precambrian metamorphosed 
bedrock material. Unit depths and thickness are consistent with the findings at the Stonescape and 
Milkhouse Quarries, and with the expected bedrock lithologies discussed in published background sources.  
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7.4 INTERPRETED GROUNDWATER FLOW SYSTEM 
 
Groundwater levels for monitoring wells and domestic wells on the Rockridge Quarry are summarized in 
Table A-1 of Appendix A. Groundwater information, including tabulated results and hydrographs for offsite 
compliance monitoring reports (Stonescape and Milkhouse Quarries), are provided in Appendix A. 
 
Based on this information, WSP has interpreted the groundwater flow system at the Site, and including the 
surrounding areas, as shown on Figure 7. The highest or latest water levels taken in 2016 were used in the 
analysis. Groundwater levels are subject to slight changes with seasonal weather events, which may affect 
the interpretation slightly. Fluctuations are generally relative in the overall system except possibly where 
perched conditions exist. Adaptive management plans, as discussed later in this report, may be used to 
adjust operations to groundwater conditions and maintain compliance with the Aggregate Standards and 
A.R.A requirements for the proposed quarry.  
 
In summary, the results indicate that there is a groundwater drainage divide on the Site, with a local high 
situated in the northwesterly area. Overall, groundwater flow is directed towards either Mississauga River 
along the east end of the Site, or toward a wetland approximately 700 m west of the site. Groundwater 
elevations (in 2016) ranged from 292.4 mASL in RR MW1 in the north part of the Site, to about 285 mASL 
in other areas. East of the eastern ridge area, the groundwater elevation drops rapidly as a reflection of the 
local topography and drainage conditions.  
 
Groundwater investigations at monitoring well RR MW2 near the eastern ridge (see Figure 7) indicate a 
perched groundwater condition within the shallow fractured rock. After initial the drilling, water levels in this 
well slowly rose to approximately 286 mASL, over several weeks. WSP subsequently pumped out the well 
several times, and conducted down-hole photography to observe fractures and slow seepage from fractures 
below the well casing, at approximately 6 m to 8 m below ground surface. Fractured rock intervals were 
also observed at approximate depths of: 10.4 to 11 m, 19 m, 23 m and 27 m, with the rest of the rock 
column appearing relatively solid. Based on water recovery measurements taken on March 7, 2017, after 
the well was pumped down to elevation 271 mASL, the water inflow rate was less than 1 L/min. For 
perspective, this is considered to be a low flow condition that would not meet minimum yield requirements 
for a domestic well even with secondary storage.   
 
Based on our investigations, RR MW2 is connected to shallow perched groundwater, possibly sustained by 
intermittent surface drainage and recharge associated with locally irregular surface topography. 
Modifications to water table contours were required in this area to interpret a flow system that is consistent 
with other groundwater observations on and beyond the Site, and in consideration of the local changes in 
gradient proximal to the adjacent ridge.      
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8 RECOMMENDATIONS 
8.1 QUARRY FLOOR DESIGN 
Similar to approvals obtained for the Stonescape Quarry, the proposed Rockridge Quarry application is for 
an above water operation, extracting both dimension stone and construction aggregate materials. Provincial 
Standards for a Category 4 Quarry require that the base of extraction be situated at least 2 m above the 
established high groundwater table as noted. This separation distance provides for protection of the 
bedrock aquifer and potential fluctuations in the local groundwater levels. In establishing the high 
groundwater table for the entire Site, it is important to consider possible seasonal fluctuations and, where 
necessary, account for local irregularities in water levels attributed to measurements within variable 
fractured rock (e.g. perched groundwater).  
 
Water level monitoring shall be conducted during quarry development to verify that the proposed base level 
for the quarry is suitably conservative. Monitoring shall also assess potential effects on the groundwater 
system from off-site activities and development. Final extraction depths can be modified, if necessary, 
based on these monitoring results. An adaptive management plan is discussed in Section 8.3 below. If 
necessary, additional monitoring wells can be installed during quarry development to further assess 
groundwater response to extraction.   
 
Based on the information in this report, it is recommended that the design level for the proposed quarry 
floor be situated at least 2 m above the latest groundwater contours as shown on Figure 7. In the steeper 
eastern slope area, where quarrying is limited to the mechanical excavation of landscaping stone, WSP 
expects it will be feasible to extract to a depth of approximately 15 m below the existing surface grades and 
still maintain the required water table separation from the quarry base.  
 
The Site has varying amounts of overburden and exposed rock surfaces, and extraction activities are not 
expected to have adverse impacts on natural infiltration and groundwater recharge. This is supported by the 
absence of significant or measurable groundwater impacts related to the Stonescape operations, as 
documented in several years of available monitoring data. The existing water surplus condition for the 
Rockridge Site, as summarized in Section 5.3, is similar to the Stonescape site and recharge to the 
groundwater table should not be compromised by the proposed licensed activity. Since no unauthorized 
groundwater pumping is permitted, and groundwater flows in an easterly direction towards the Mississauga 
River and away from the existing limited adjacent development, significant interference with groundwater 
resources and domestic water uses in the Site area is not expected. Further, any drainage of minor perched 
lenses of groundwater in the shallow rock will not have an effect on private wells, which are established at 
considerable separation distances from these areas and much deeper in the Formation.  
 
WSP does not expect adverse effects on existing surface water resources as a result of proposed quarry 
activities. The ephemeral drainage in the central-west part of the Site can be re-routed in the design to 
maintain seasonal flows towards the adjacent Stonescape Quarry, and eventually continuing to highway 
ditch areas and down-gradient surface watercourses. Since proposed extraction will initially occur in the 
southeastern part of the Rockridge Site, the ephemeral drainage area can be maintained in its current state 
for many years before grading modifications are required. It is noted that the Site and ephemeral drainage 
area are outside the jurisdiction of Provincial Conservation Authorities, Thus, re-routing of onsite surface 
drainage can be addressed directly on the Site Plan for MNRF approval. 
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Impacts on the Mississauga River, located well to the east of the Site, as a result of the proposed above 
water table operations are not anticipated. Relative to current conditions, groundwater recharge will 
probably remain constant or increase slightly within the proposed quarry area, because of possible surficial 
fracturing effects and grade modifications at the floor level. The estimated Site contribution to the base flow 
of the Mississauga River, as a result of infiltration, is less than 1 percent of the total 72,000 L/minute 
regulated minimum flow through the watercourse. Consequently, temperature and other potential effects on 
the River from proposed quarry operations are unlikely to be measurable.  
 

8.2 GROUNDWATER MONITORING PROGRAM 
Previous assessments for nearby quarries include requirements for monitoring. Currently WSP monitors a 
number of wells on adjacent properties and established quarries. 
 
For the proposed Rockridge Quarry, WSP recommends a similar monitoring program be conducted, 
including the following tasks:  
 

 Monitoring of water levels in all onsite and offsite monitoring wells and domestic wells, including 
wells at the Stonescape and Milkhouse Quarries, at a minimum frequency of four times per year 
(i.e. Quarterly).  

 Complete a baseline door-to-door survey of adjacent domestic wells prior to the start of extraction 
to obtain information on well use and construction details (as noted earlier, information for most 
local wells is already known). 

 Prepare and submit an annual monitoring report documenting and discussing all findings, including 
recommendations to adjust the monitoring program if required. The report shall be prepared, signed 
and sealed by a qualified Hydrogeologist and submitted to MNRF for review.  

 

8.3 ADAPTIVE MANAGEMENT   

To provide approval authorities with even greater confidence that proposed maximum extraction elevations 
remain at least 2 m from the groundwater table, it is recommended that an adaptive management approach 
be taken. 

Based on the results of the groundwater monitoring program described, fluctuations in groundwater levels 
and the overall flow system should be assessed annually to determine if modifications to the quarry 
extraction design are warranted.  

According to the Design Standards, WSP anticipates that groundwater levels in the eastern rock ridge will 
translate westerly, as surficial material is mechanically removed, and the slope topography is slowly altered. 
The effects on the overall groundwater flow system from this process are not expected to be large, as is the 
case at the Stonescape Quarry, and flow direction and gradients should be reasonably well maintained. If 
excessive drainage from the ridge rock formations is encountered, it should be reported to WSP 
immediately so we may suggest possible design modifications or additional monitoring well installations.  

In addition, presently there are three (3) viable monitoring wells on the Rockridge Site (RRMW-1, RRMW-2 
and RRDW1). At this time, and for the design and initial development of the quarry, these are sufficient. As 
extraction progresses within Phase 1, additional installations may be required in the southern part of the 
Site to obtain additional data for adaptive management as the quarry is developed further into Phase 2. 
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To implement the above components, the following site plan note is recommended: 

 “Should the annual groundwater monitoring program, or Site conditions, reveal changes to surface 
or groundwater conditions which may warrant an adjustment in the depth of extractive operations, a 
qualified Hydrogeologist shall be retained to ascertain if design adjustments to the Site Plan are 
required in order to ensure a minimum 2 m separation from the groundwater table”. 

8.4 COMPLAINT MANAGEMENT PLAN 
To provide a mechanism to address potential groundwater-related complaints, should any occur as quarry 
development proceeds, it is recommended that that a Complaint Management Plan be developed, and 
implemented, in the event of water shortages, or complaints, by adjacent landowners. Upon consultation 
with the Ministry of Environment and Climate Change (MOECC), the Plan should include the following 
components: 

 Investigation of the complaint by a Qualified Hydrogeologist; 

 If necessary, provision of temporary water supplies while the investigation is underway; 

 If necessary, provision of remedies if complaints are validated by scientific evidence of a 
connection to quarry activity, with such remedies to include immediate suspension of impactful 
quarry activities linked to the problem and/or compensation for a replacement water supply of 
suitable performance.  

8.5 SPILLS MANAGEMENT PLAN 

To provide for overall effective management of extractive operations, it is recommended that the 
Operational Notes contained within the Site Plan include provision for a Spills Management Plan at the 
quarry, to provide direction to protect the Site and groundwater table from hazardous or designated 
substances.  

As no chemical or fuel storage is planned at the Site, possible hazards will be limited to minor fuel and oil 
leaks and spills from trucks and/or hydraulic equipment.  

The following operational note is recommended to be placed on the quarry Site Plan: 

 “Prior to extractive operations, the licensee shall provide to the Ministry of Natural Resources and 
Forestry a completed Spills Management Plan. The plan shall include, as a minimum, a spills 
response plan, and a provision to immediately report any spill to the MOECC Spills Action Center”. 

9 CONCLUSION 
WSP has completed a Hydrogeological Investigation of a proposed Category 4 Quarry on Part of Lots 19 
and 20, Concession 8, Township of Galway-Cavendish and Harvey (Harvey Ward), County of 
Peterborough, Ontario. Details and interpretations were prepared based on information from published data 
and historic reports on adjacent quarry operations, and on additional drilling and groundwater monitoring 
data obtained in 2016. 
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The following are conclusions of this Report. 
 

 Since the proposed quarry will be an above water table operation, with a minimum separation of 2 
m between the base of the quarry and the established high groundwater table, measurable impacts 
on existing groundwater resources in the Site area are considered unlikely.  

 
 Surface water resources in the Site area include two ephemeral drainage ditches, located at the 

northwest corner of the Site and traversing through the central-western part of the property. The 
northwest drainage ditch will be unaffected by the proposed operation, as it has been included 
within the setback area, and will not be disturbed by quarry activities. The central-western ditch is 
proposed to be relocated to the west, and then conducted south to its present outlet area at the 
southern section of the property. This planned re-routing of the ephemeral drainage course will 
maintain current runoff levels to road ditch areas and the down-gradient holdings.  

 
 Seasonal groundwater fluctuations at the Site are expected to be consistent with historic trends 

(Appendix A) and generally within a 1 m or 2 m range. The Applicant will commit to a groundwater 
monitoring program to confirm these trends at the Site and, if necessary, adapt the quarry floor 
design to the observed conditions. If necessary, additional monitoring wells can be installed to 
assess the effects of quarry development, as staged extraction occurs.  

 
The following recommendations are provided, based on the findings of this Report. 
 

 Based on requirements for a Category 4 Quarry, the design base grade for the proposed quarry 
should be set at least 2 m above groundwater contours shown on Figure 7. 

 
 It is recommended that the water monitoring program discussed in Section 8.2 be implemented. 

Monitoring results shall be used to modify the quarry floor to elevation, if necessary, to maintain the 
2 m required separation from the highest groundwater table. 

 
 It is recommended that the various recommendations outlined in sections pertaining to Adaptive 

Management, Complaint Management Plan and the Spills Management Plan be incorporated into 
Operational Notes of the Site Plan. 

10 CLOSURE 
We trust this report meets the requirements of 2329059 Ontario Inc. Should you have any questions please 
do not hesitate in contacting the undersigned 

 
Prepared by:      
WSP Canada Inc. 
        

      
 
Bernie Fuhrmann    J. Stephen Ash, P. Eng., P.Geo. 
Project Lead     Director – Environment  
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SITE AND CORE SAMPLE PHOTOGRAPHS 
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Photograph  1: Partial View of Eastern Escarpment 

Photograph  2: General View of Forested Interior 



 

Project No. 161-00461-00 

 

 
 

 

 

 

 
 

 

Photograph 3:View of Spring 2016 Ephemeral Drainage at North-Central Part of Site 

Photograph  4:  View of Spring 2016 Ephemeral Drainage on South Side of Forest Access Road 



 

Project No. 161-00461-00 

 
 

  

 

 

 
 

 

Photograph 5:View of Part of Ephemeral Drainage Collection Area, Created by Past Grading of 

Overburden 

Photograph  6:  View of Ephemeral Drainage Flowing from Collection Area to the South Toward 

Proposed License Boundary 



 

Project No. 161-00461-00 

 
 

 

 

 

 
 

 

Photograph 7: View of Drainage Swale at Northeast Corner of Site 

Photograph  8: View of Culvert Under County Road 507 from Drainage Swale 



 

Project No. 161-00461-00 

 
 

 

 

 

 
 

 
 

Photograph 9: Photo of Part of Cored Limestone Sampled from BH15-1 (RRMW#1) 

Photograph  10:  Photo of Part of Cored Limestone Sampled from BH15-1 (RRMW#1) 
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FLYNN’S TURN QUARRIES GROUP SKETCH 





 
 

 

Appendix D  

ROCKRIDGE SITE PLAN (PROPOSED) 
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STONESCAPE SITE PLAN (APPROVED) 
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MILKHOUSE SITE PLAN (APPROVED) 
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Appendix G  

 
BOREHOLE EXPLANATION FORMS, BOREHOLE LOGS AND WELL 
RECORDS 









TOPSOIL:
BROWN SILTY SAND, ROOTLETS, MOIST

LIMESTONE BEDROCK:
BOBCAYGEON FORMATION, LIMESTONE, LIGHT
GREY-BUFF FRESH, GREY-BROWN WEATHERED,
MICRITIC, MASSIVE BEDDING, MEDIUM HARD,
BROKEN, SLIGHT WEATHERING ON FRACTURE
SURFACES, FAIR TO EXCELLENT RQD

- BROKEN TO BLOCKY, FRESH

- BLOCKY TO BROKEN

LIMESTONE BEDROCK:
GULL-RIVER FORMATION, LIMESTONE, LIGHT
GREY, LITHOGRAPHIC, MASSIVE BEDDING,
MEDIUM HARD, BLOCKY TO BROKEN, FRESH,
GOOD TO EXCELLENT RQD

- ANASTOMOSING AND WISPY
1-4mm THICK STYLOLITES
(PRESSURE SOLUTION SEAMS)
ALIGNED 90 DEGREES TO THE
CORE AXIS, 0.05 m
FREQUENCY.
- FRACTURING ALONG
STYLOLITES, 0.3 m
FREQUENCY.

- FRACTURING ALONG
STYLOLITES, 0.3 m
FREQUENCY.

- JOINTS ALLIGNED 45
DEGREES TO THE CORE AXIS
AT 2.8 m AND 3.4 m

- mm TO cm SCALE SPARRY
CALCITE NODULES PRESENT
TO A DEPTH OF 11.3 m
- FRACURING ALONG
STYLOLITES, 0.15 - 0.3 m
FREQUENCY

- FRACURING ALONG 1-10mm
THICK STYOLITES, 0.15 - 0.3 m
FREQUENCY

BLOCKY FROM 6.7 m TO 7.5 m

BROKEN FROM 7.5 m TO 8.21 m

- CONTACT WITH LIGHT GREY
LIMESTONE AT 7.95 m

- DECREASE IN STYOLITES, 1
mm IN THICKNESS
BLOCKY FROM 8.21 m TO 9.3 m

BROKEN FROM 9.3 m TO 9.75 m

- FRACTURING ALONG
STYLOLITES, 0.15 - 0.3 m

0.4

7.9

301.3

293.9

SS1

RC1

RC2

RC3

RC4

RC5

RC6

50

96

96

100

100

98

100

61

66

95

89

92

97

10 20 30

Intact (MaX) Cu

CONE
PENETRATION

E
LE

V
 (

m
A

S
L)

D
E

P
T

H
 (

m
)

PROJECT NO.:   161-00461-00

P

30STRATIGRAPHIC DESCRIPTION

S
T

R
A

T
IG

R
A

P
H

Y

PROJECT NAME:     ROCKRIDGE QUARRY

SHEAR STRENGTH

"N" VALUE

 40 60

MONITOR
DETAILS

80   20

CLIENT:   2329059 ONTARIO INC.

GROUND ELEVATION:   301.8 mASL (Approximate)

20

L

DATE COMPLETED:    Feb 27, 2016

SUPERVISOR:   IAA

10

UTM CO-ORDINATES

UTM Zone:   NAD: 
Easting: 
Northing: 

REMARKS

REVIEWER:   JSA

BOREHOLE TYPE:   48 mm NQ CORE

Remoulded Cu

BOREHOLE NO. BH15-1

WATER
CONTENT %

W W

SAMPLE

301.80.00.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

PAGE 1 of 3

MONITOR
DETAILS

T
Y

P
E

N
 V

A
LU

E

%
 W

A
T

E
R

%
 R

E
C

O
V

E
R

Y

R
Q

D
 (%

)

W
S

P
 G

E
O

LO
G

IC
 (

M
E

T
R

IC
) 

W
IT

H
 M

A
S

L 
 R

O
C

K
R

ID
G

E
_D

R
A

F
T

_L
O

G
S

.G
P

J 
 W

S
P

_E
N

V
_V

1.
G

D
T

  
12

/8
/1

6



11.6 to 12.5 m : UPPER GREEN MARKER
INTERBEDDED LIMESTONE AND ARGILLACEOUS
LIMESTONE, LIGHT GREY TO GREEN-GREY,
THINLY LAMINATED TO MASSIVE, MEDIUM HARD,
BLOCKY TO BROKEN, FRESH

DOLOSTONE BEDROCK:
GULL RIVER FORMATION, INTERBEDDED
DOLOSTONE AND ARGILLACEOUS DOLOSTONE,
GREY TO GREY-GREEN, THINLY LAMINATED TO
MEDIUM BEDDED, VERY BROKEN TO BLOCKY
(BROKEN OVERALL), MEDIUM HARD, FRESH,
EXCELLENT TO GOOD RQD

- THINLY LAMINATED TO MASSIVE, BROKEN TO
BLOCKY

- LIGHT GREY-BUFF FRESH

FREQUENCY

- FRACTURING ALONG
STYLOLITES, 0.15 - 0.3 m
FREQUENCY WITHIN
LIMESTONE BEDS.
- THINLY LAMINATED TO THINLY
BEDDED IMPURE LIMESTONE
FROM 11.6 TO 12.45 m,
GREEN-GREY FRESH
- BEDS ALLIGNED 90 DEGREES
TO THE CORE AXIS OVER
ENTIRE HOLE LENGTH

- FRACTURING ALONG
STYLOTITIC LAMINATION AND
BEDDING MARGINS, 0.35 m
FREQUENCY.

- WHITE, SOFT,
NON-CALCAREOUS
CRYSTALLINE LAYER FROM
13.87 TO 13.9 m

- EXACT LOCATION OF
LIMESTONE - DOLOSTONE
CONTACT OBSCURED BY
IMPURE / ARGILLACEOUS
INTERBEDS.

- MILLIMETER-SCALE VUGS
PRESENT VARIABLY WITHIN
DOLOSTONE BEDS.
- LAMINATIONS EXCLUSIVE TO
ARGILLACEOUS DOLOSTONE.
- FRACTURING ALONG
LAMINATIONS/ BEDS 0.25 m
FREQUENCY

- SUB-mm THICK STYLOLITES
CONTROL FRACTURING, 0.15 -
0.25 m FREQUENCY

- FRACTURING ALONG
STYLOLITES, 0.2 m
FREQUENCY.

14.4 287.4

RC7

RC8

RC9

RC10

RC11

RC12

RC13

100

100

100

100

99

97

100

95

83

100

85

92

88

87

10 20 30

Intact (MaX) Cu

CONE
PENETRATION

E
LE

V
 (

m
A

S
L)

D
E

P
T

H
 (

m
)

PROJECT NO.:   161-00461-00

P

30STRATIGRAPHIC DESCRIPTION

S
T

R
A

T
IG

R
A

P
H

Y

PROJECT NAME:     ROCKRIDGE QUARRY

SHEAR STRENGTH

"N" VALUE

 40 60

MONITOR
DETAILS

80   20

CLIENT:   2329059 ONTARIO INC.

GROUND ELEVATION:   301.8 mASL (Approximate)

20

L

DATE COMPLETED:    Feb 27, 2016

SUPERVISOR:   IAA

10

UTM CO-ORDINATES

UTM Zone:   NAD: 
Easting: 
Northing: 

REMARKS

REVIEWER:   JSA

BOREHOLE TYPE:   48 mm NQ CORE

Remoulded Cu

BOREHOLE NO. BH15-1

WATER
CONTENT %

W W

SAMPLE

0.010.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

PAGE 2 of 3

MONITOR
DETAILS

T
Y

P
E

N
 V

A
LU

E

%
 W

A
T

E
R

%
 R

E
C

O
V

E
R

Y

R
Q

D
 (%

)

W
S

P
 G

E
O

LO
G

IC
 (

M
E

T
R

IC
) 

W
IT

H
 M

A
S

L 
 R

O
C

K
R

ID
G

E
_D

R
A

F
T

_L
O

G
S

.G
P

J 
 W

S
P

_E
N

V
_V

1.
G

D
T

  
12

/8
/1

6



- MEDIUM BEDDED WITH INTERBED LAMINATIONS

20.8 to 21.1 m : LOWER GREEN MARKER

TERRIGENOUS CLASTICS:
SHADOW LAKE FORMATION, SANDSTONE,
MAROON TO GREY-GREEN, THIN TO MEDIUM
BEDDED, MEDIUM HARD, MASSIVE, FRESH, GOOD
TO EXCELLENT RQD

- INTERBEDDED PARA-CONGLOMERATE AND
MINOR DOLOSTONE

- SEDIMENTARY PARA BRECCIO-CONGLOMERATE,
MAROON, MASSIVE BEDDING

BOREHOLE TERMINATED AT 28.7 m BELOW
GROUND SURFACE IN TERRIGENOUS CLASTICS.

- NO STYLOLITES PRESENT
- FRACTURING ALONG
LAMINATIONS/ BEDS, 0.10-0.25
m FREQUENCY

- GRADATIONAL CONTACT INTO
INTERBEDDED SANDSTONE AT
22.6 m
- SILTY BEDS, LAMINATIONS
AND GRADED BEDS PRESENT

- CONTACT AT 24.5 m BETWEEN
DOLOSTONE AND
ORTHO-CONGLOMERATE

- POORLY CONSOLIDATED

SUB-ROUND TO SUB-ANGULAR
1 mm TO 80 mm GRANITIC
CLASTS (10mm AVERAGE)
SUPPORTED BY A SANDSTONE
MATRIX.

- GREEN GOUGE (0.10 m) AT
26.4 m, SEPERATING TWO
CONGLOMERATES

- DECREASING CLAST
CONTENT OVER FINAL 0.4 m
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