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Located less than twenty kilometres from the City of 
Winnipeg, the Rockwood Quarry District is heavily 
relied upon for the region’s aggregate needs. As 
the district thrives and grows, some quarries are 
nearing depletion and the question of post-industrial 
rehabilitation looms. Rehabilitation work is the 
start of the next cycle of life for depleted quarries. 
‘Rehabilitation’ is a broad term though. Since a single 
quarry parcel can be larger than a square kilometre, it 
is necessary to evaluate potential strategies for post-
industrial rehabilitation and how landscape architecture 
can contribute. A single quarry in the Rockwood 
district that is nearing depletion is chosen as a test 
site. Three rehabilitation  approaches are discussed 
as options for the site: natural succession, managed 
succession and a saskatoon garden. Research and 
analysis will assist each approach and will help to 
provide some answers to the rehabilitation question.
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as a potential topic. I was particularly 
interested in the region’s fluctuating 
groundwater.  
 Later I was introduced to Mr. B. D. 
Bailey, a retired manager of the Manitoba 
Aggregate Pit and Quarry Rehabilitation 
Program, Mines Branch (1991 - 2014), 
who had shown interest in my practicum 
topic. Mr. Bailey had helped to build  
the Manitoba quarry rehabilitation  
program into its current format. He also 
introduced me to the Rockwood Quarry  
Advisory Committee. 
 The committee periodically meets 
to discuss ongoing quarry operations 
as well as the district’s future. From 
my observation, rehabilitation was a 
frequent conversation and considered 
important by the committee. The district 
has completed over 3 Million dollars of 
rehabilitation work since 1991, but there 

This practicum is an exploration into 
quarry rehabilitation in Manitoba, 
particularly in the Rockwood Quarry 
Disctrict near Stonewall. It evaluates the 
parameters which affect current decision 
making for rehabilitation in Rockwood, 
and searches for new design solutions 
for future projects.  
 When this investigation began,  
an initial question considered was  
how landscape architects could  
enter the post-industrial process. This  
question remained prevelant throughout 
this practicum.  
 

Initial Work.  
This practicum began in the fall of 
2017 with my personal interests in 
land drainage and civil engineering. I 
was directed to the Rockwood Quarry 
District and its post-industrial future 

Entering the Process
has not been a systematic approach 
directed towards an end of industrial 
operations envisioned.  
 One of the quarry operators 
reached out to me eventually. The site’s 
owner, Ms. Merle Balsillie, is a local 
resident and an advocate for cooperative 
quarry operations in Rockwood. Her 
quarry also happened to be the closest 
to industrial depletion in the district. 
Her quarry therefore became the site 
of focus for this landscape architecture 
practicum. 
 

The Rockwood Quarries.  
The Rockwood quarry landscape differs 
greatly from the flat agricultural fields 
and forests common to South-central 
Manitoba. Cliffs and outcrops of exposed 
bedrock are prevelant. Vegetation 
is scarce. Blue, mineral-laden water 
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[RIGHT. Fig. 01]  
A stepped cliffwall in 

Merle’s Quarry

1.1



environmental concerns or spreading 
overburden to cover open bedrock. But 
perhaps one answer to this question 
should be thinking of rehabilitation 
as restoring a site’s future. Michela 
De Poli and Guido Incerti (2014) 
describe exhausted industrial sites 
as being a great opportunity for a 
‘recycled landscape’. They state in 
their publication, An Atlas of Recycled 
Landscapes “recycled landscapes are … 
designed to erase the fate which all too 
often springs from a forgotten past and 
a denied future” (p. 14). Rehabilitation 
could mean this.  
 Landscape architects can enter 
this process as a voice for the land. 
While considering how to rehabilitate 
exhausted quarries, it may be more 
practical to consider how they can be 
transformed, reinstated or recycled. 
This may shift our thinking to recognize 
the opportunities inherent in the post-
industrial landscape.

collects in landlocked pools, and in 
addition, the size of a quarry can be 
incredible. The photographer Edward 
Burtynsky describes quarries as an “…
organic architecture created by our 
pursuit of raw materials” (Pauli 2003, p. 
22). The Rockwood quarry landscape is 
no different.  
 While pondering the Rockwood 
quarries and their post-industrial future 
it became apparent that this land should 
not be viewed simply a product of 
economic or environmental forces. J. B. 
Jackson (1980) explains that the land is 
“profound expressions of ethnic or racial 
traits” (p. 11) and can therefore shape a 
society. Industrial sites like quarries affect 
those who work them and those who 
benefit from their prospects. They carry 
with them a history, even heritage.  
 When considering what 
rehabilitated means for these quarries 
there can be multiple answers such 
as tackling safety concerns, tackling 
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[RIGHT. Fig. 02]  
A bedrock outcrop in 

Rockwood



Quarry Rehabilitation in Manitoba
Scattered throughout the Winnipeg 
Capital Region are dozens of quarries. 
Quarries and post-industrial quarries 
can be of modest size like the Quarry 
Park in Stonewall Manitoba which is 
roughly a third of a square kilometre. Or 
they can be massive like the old lignite 
mines in Brandenburg, Germany which 
take up 7000 square kilometres. The vital 
relationship of local building materials 
and cities leaves voids in the land, and 
addressing the post-industrial concerns 
of these voids can be a challenge. 
 Rehabilitating private quarries 
can turn into a triple-layered operation 
involving the owner, the Rural 
Municipality and the public. In the 
past, regulations for quarry operations 
and rehabilitation were lacking, which 
eventually lead to discontent in the public 
realm. But as new legislation came to be 

in the late 70s, quarrying became more 
managable in Manitoba. Now, limitations 
are placed on operations that tend to be 
disruptive, and operators also have more 
incentives to rehabilitate.  
 
Manitoba’s Aggregate Pit & 
Quarry Rehabilitation Program.  
Historically in Canada, quarrying has 
raised concern in the public realm. 
In response, provincial governments 
over the decades have implemented 
environmental control acts to tackle 
disruptive activities. But the definition 
of rehabilitation has been troublesome. 
It tends to have alternate meanings 
depending on if it is from the point of 
view of an operator or a member of 
a government inspection team. For 
example, in late 1975, the Government 
of Ontario examined the local 

aggregate industry and the concerns 
of municipalities in Southern Ontario 
(Coates & Scott 1979). One of the 
conclusions drawn from the investigation 
pointed to confusion between operators 
and government over what rehabilitated 
means and looks like. The investigation 
recommended that it be defined in a 
more strict manner.  
 Manitoba underwent a review of 
its quarry operations around the same 
time. In 1979, hearings were held to 
address concerns from local residents 
over quarry operations in the Rockwood 
Quarry District. This commission was 
authorized under the Clean Environment 
Act. Residential discontent had mounted 
over the years because of noise from 
blasting, dust, heavy vehicle traffic and 
potential ground water pollution (The 
Rockwood Quarry Advisory Committee 
2012). The Rockwood quarries, however, 

were vital to Winnipeg, a city currently 
holding roughly 60% of the province’s 
residents (Statistics Canada 2016a). 
Therefore, the quarries simply could not 
go away because of local complaints. 
But local town and country residents still 
had the right to quiet and peaceful living.  
 After the hearings, quarry 
operators were required to obtain their 
licenses under the Clean Environment 
Act which imposed operational 
restrictions on quarries. This, along with 
bylaws implemented over the years 
placed limits on blasting and traffic. 
The Rural Municipality (The R.M.) also 
exerted land use controls under The 
South Interlake District Development 
Plan (The Rockwood Quarry Advisory 
Committee 2012). This required operators 
to enter into individual agreements to 
deal with site-specific concerns.  
  

1.2
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While mitigating environmental 
consequences of ongoing quarry 
operations, these regulatory controls did 
not effectively address the issue of quarry 
rehabilitation. In 1991, the Province of 
Manitoba, through provincial statute, 
introduced the Aggregate Pit and Quarry 
Rehabilitation Program which is the 
current rehabilitation program structure 
for the Rockwood quarries and for all 
aggregate pit and quarry operations 
throughout the Province. Under 
Manitoba’s Mines & Minerals Act (1992) 
the previously developed operational 
standards for quarries that were part 
of individual environmental licenses 
became province wide standards 
for all quarries through the statute’s 
implementing Regulation MR65/92 (Mr. 
B. D. Bailey, personal communication, 
14 July 2018). In addition, since 1992, 
all quarry operators in the province are 
required to contribute to a rehabilitation 
fund of $0.10 per tonne of aggregate 

mined each year (adjusted to $0.12 in 
2012). This ongoing levy ensures that 
the cost of rehabilitation is accomodated 
in the price structure of aggregate sold 
over the course of a quarry’s industrial 
operation in the Province. The monies 
set aside in this dedicated fund are then 
available to quarry property owners. 
This approach to achieving rehabilitation 
of post mining lands is unique in North 
America, if not the world.  
 The rehabilitation fund is an 
operator’s tool for the rehabilitation 
of their industrial land. The funding 
criteria established by Manitoba’s 
Mineral Resources (2017) ensures that 
rehabilitation work addresses health and 
safety risks, is environmentally stable, 
biologically productive and compatible 
with adjoining lands. An operator is 
able to draw on the fund to accomplish 
these goals. There is flexibility on how 
this money is spent, provided it meets 
the broad criteria set out by the Province 
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defining what constitutes rehabilitation 
work (Mr. B. D. Bailey, personal 
communication, 14 July 2018). 
 Funding of rehabilitation work is 
directed to the owner of the property on 
which the quarry is located. The quarry 
operator may elect to carry out the 
rehabilitation. However, if the property 
is sold as is, the new owner would then 
be eligible for funding. In either case, 
concurrently maximizing increased equity 
value in the property is a significant 
incentive for rehabilitation of the post-
mining landscape, from the owner’s 
perspective. 
 

Addressing Public Concerns.  
At present, the operators of the 
quarries in Rockwood own the land 
they are mining and therefore have the 
inherent interest in rehabilitation. The 
public, however, can influence quarry 
rehabilitation as well. Citizens who 
neighbour quarries, or are affected by 

[RIGHT. Fig. 05]  
An aggregate 

stockpile and a slope 
on the edge of a 

Rockwood quarry 
which was built with 

the rehabilitation fund 

015  |  BEDROCK & BERRIES INTRODUCTION  |  016

their operations, or members of the 
public who are concerned by quarry 
operations, provincial controls and 
rehabilitation are part of this body. If an 
operator wishes to open a new parcel 
and begin quarrying on it, they may 
receive pressure from the public and the 
R.M. to rehabilitate any current quarry 
lands first. The R.M. may pressure quarry 
operators towards a timely end to their 
operations and a quick recovery process 
for the land. Pressure from the public and 
the R.M. could impede future quarry work 
for an operator, especially if legislation 
concerning environmental controls can 
be cited, which act as added incentives 
encouraging quarry operators to fully 
utilize the available funding. 
 
Manitoba’s Aggregate Pit and 
Rehabilitation Program is unique. 
By allowing operators to draw on a 
rehabilitation fund to address their 
quarry’s site specific needs and 

concerns, operators are incentivized 
to rehabilitate and not coerced. This 
uniqueness also makes it easier for an 
operator to control the post-industrial 
vision of their quarry which then allows 
for flexibility in the design stages. The 
program additionally strives for minimal 
impact on public livelihood without 
compromising the industry. Although 
regulations can not completely eliminate 
disruptions to the public, the creation 
of the Aggregate Pit and Quarry 
Rehabilitation Program has worked to 
minimize discontent and has created a 
constructive and cooperative atmosphere 
for rehabilitation in Manitoba.



Goals and Objectives
The goal of this practicum is to explore 
important parameters affecting 
rehabilitation of the post-mining 
landscape in the Rockwood Quarry 
District in terms of both constraints 
and opportunities. Then, based on this 
understanding, a demonstration of three 
approaches for a single quarry will be 
conducted. The three approaches will 
cover a range of maintenance strategies 
as well as cultural and aesthetic 
outcomes. The site chosen is a quarry 
that is close to the end of its industrial 
operation. Site specific concerns 
regarding bedrock, topography, drastic 
water table fluctuations, salinity, soil and 
overburden quantities will be addressed 
and applied to the design work.  
 The objectives are to develop the 
three rehabilitation approaches and then 
weigh each in terms of their positives 
and negatives. The three approaches 

will be: 1) Natural Succession: leaving 
the site alone from human touch once 
it has reached its post-industrial phase. 
This will assess if nature alone could 
be a rehabilitation method. 2) Managed 
Succession: managing the site in order 
to establish a prairie habitat and to allow 
human activity to assist in maintaining 
uncontrolled plant growth. This 
approach is overall intended to increase 
biodiversity adjacent to monocultured 
agricultural land. 3) Saskatoon Garden: a 
saskatoon u-pick destination utilizing the 
entire site. This approach is intended to 
explore the idea of creating an economic 
outcome that also has ecological gains.

1.3

[RIGHT. Fig. 06] A 
satellite image of 
the site (Google, 

DigitalGlobe 2018)
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Rockwood.

10 km
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Stonewall

Stonewall

Winnipeg

Dolomitic Limestone is a valuable mineral 
for one of the largest cities in Canada. 
In Winnipeg it is in huge demand 
due to its usefulness for all types of 
construction, particularly infrastructure. 
More importantly, it is mined locally 
which creates a huge advantage for 
the city as well as those who mine the 
stone. History will show that the nearby 
Rockwood Quarry District was and still 
is integral to Winnipeg’s current and 
future infrastructure demands. Portions 
of the 450 million year old Ordovician 
seabed are near the surface in the R.M. 

of Rockwood. In the 1800s, economic 
potential came to the area when 
surveyors discovered the near surface 
limestone by the present day Town of 
Stonewall. Today, the Rockwood Quarry 
District provides the Winnipeg Capital 
Region with roughly half of its overall 
aggregate demand. Because of the huge 
demand, the district has become large, 
taking up roughly 12 square kilometres. 

History of the District

[LEFT. Fig. 07] 
Location of the Site

2.1
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An Ancient Seabed. 
Quarrying in Rockwood began recently 
when compared to the age of the 
limestone bedrock. Four hundred fifty 
million years ago during the Ordovician 
Period, Manitoba was part of a massive 
sea. This warm sea covered much of the 
Northern hemisphere north of the tropics 
and was filled with snails, cephalopods 
and other shellfish. Late in the Ordovician 
Period the Earth faced a mass extinction 
event (approximately 445 million years to 

430 million years ago). It is unclear what 
was precisely responsible for wiping out 
initially 61% (Finnegan et al. 2012) of 
marine genera during this event. Some 
theories include a ten-second gamma-
ray burst from a distant hypernova that 
stripped the ozone layer (Melott et al. 
2003), but factors like loss of habitat due 
to glaciation or the general cooling of 
the warm sea (Finnegan et al. 2012) are 
more commonly accepted. The climate 

likely changed causing the Earth to 
cool. Sea-life declined and the seafloor 
became littered with dead shellfish. 
Pressure and time then took its effect, 
solidifying the fossilized creatures into 
what we know today as limestone, a 
sedimentary rock. Evidence of this can 
be seen with the naked eye. Scanning 
a building clad with limestone will likely 
reveal the odd fossil frozen in time. 
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[BELOW. Fig. 08] A 

brief timeline of Earth’s 
history highlighting 

the Ordovician Period.  
Note: Prehistoric 

data compiled from: 
‘Prehistoric Life’  

(BBC 2014)

7 MY  
First Humans
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ORDOVICIAN STONY MOUNTAIN FORMATION
ORDOVICIAN STONEWALL FORMATION

SILURIAN INTERLAKE GROUP
DEVONIAN ASHERN 

Winnipeg 
Stonewall

10 km

[LEFT. Fig. 11]  
A cross-section of 
the bedrock beneath 
the Winnipeg Capital 
Region. Notice 
that the layers of 
bedrock coincide with 
prehistoric periods 
in the Paleozoic Era 
(Province of  
Manitoba n.d.)

[Fig. 09]  
A limestone cliff face 
 
[RIGHT. Fig. 10] 
South-central 
Manitoba. Indicated is 
the bedrock beneath 
the surface. Each 
bedrock layer is 
named after the era in 
Earth’s history that it 
formed in  
(Betcher, Grove & 
Pupp 1995, p. 11)

Deglaciation. 
After the Ordovician mass extinction the 
Earth moved into the Silurian Period. 
Unlike the Ordovician Period, the Silurian 
Period saw boney fish and more diverse 
plant life. Like the Ordovician Period 
though, this new segment in Earth’s 
history created a new layer of sediment. 
Eventually, the Silurian layer blanketed 
the Ordovician bedrock burying it and its 
history. But as the Earth’s crust bent and 
folded over time the Ordovician limestone 

MANITOBA

PRECAMBRIAN

Precambrian

Ordovician

Ordovician

Silurian

Devonian

Devonian
Silurian

Jurassic

Cretaceous

Tertiary

Winnipeg 
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would find its way to the surface once 
again. Over millions of years the land 
and the environment would incrementally 
change. Finally, deglaciation 8000 years 
ago that occurred during the Pleistocene 
Epoch, eroded the land and left bedrock 
exposed or covered in a thin layer of 
glacial till near present-day Stonewall. 
This latest glacial episode is largely 
responsible for Manitoba’s current 
landscape (Teller 1984).

250 km0



Stonewall. 
Humans are definably industrious, and 
as such, search for ways to be masters 
of their surroundings. Local building 
materials help to make this possible 
by decreasing cost and transport time. 
As the Red River Settlements became 
more established and burgeoned, 
there became a growing need for raw 
materials. In 1878, Samuel J. “Stonewall” 
Jackson bought the land that is now 
the Town of Stonewall after visiting on a 
survey mission from Ontario (Ingles & 
Chelsberg 2008). The first quarry was 
established in 1880 within the town site 
and primarily produced quicklime, an 
ingredient in concrete and mortar. 
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[RIGHT. Fig. 12]  
The inactive kilns in 

the Stonewall  
Quarry Park 



1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

1878.  
Town of Stonewall founded.

Quarry Expansion  
 in Rockwood. 
In 1916 a new quarry opened Northeast 
of the town. This was the first quarry 
to operate in the Rockwood Quarry 
District. Winnipeg Supply and Fuel Ltd. 
owned and operated it, and by 1923 the 
same company had control over all four 
formerly family owned quarries in the 
Town of Stonewall. In 1944 Gillis Quarries 
began operations near Winnipeg Supply 

and Fuel Ltd. who then opened their 
second quarry in 1957. In 1961 Standard 
Cartage and Machine Rentals Ltd. 
opened a quarry in the southeast region 
of the district and still operate to this day 
(the site). Several years later in 1968, the 
last of the quarries located in the town 
shut down, ending nearly ninety years of 
quarrying in Stonewall.  

Stonewall 1kmN

1880

1km

1916

1km

1944

1km

1961

1km

1983

1km

2007

1984.  
Some of the former Stonewall 
Quarry lands are converted into 
an interpretive park.

[BELOW. Fig. 13]  
NOTE: Historical quarry 
footprint data compiled 

from: ‘Background 
Information’ (The 
Rockwood Quarry 

Advisory Committee 
2012, p. 2-3), and 

‘Diagram 6’ (McDonnell  
1995, p. 21)

 
 
Rockwood now provides more aggregate 
for the Winnipeg Capital Region than any 
other quarry district. In 2005 for example, 
the district provided 49% (The Rockwood 
Quarry Advisory Committee 2012) of 
aggregate used in the Winnipeg region. 
The key advantage that Rockwood has 
over its competitors is its close proximity 
to the Winnipeg city limits. It is less than 

1992. Rehabilitation Fund implemented.

STONEWALL
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1979.  
Public hearings on  

quarry operations in  
Rockwood commence.



R.M. of 
Rockwood 
 
R.M. of 
Springfield 
 
Other R.M.s 
 
 
R.M. of 
Hanover

[LEFT. Fig. 14] 
Production Data From:  
‘Rockwood Quarry 
Secondary Plan’ (R.M. 
of Rockwood 2009,  
Fig. 2) and [Fig. 15} 
‘Rockwood Quarry 
District Technical 
Study’ (Rockwood 
Quarry Advisory 
Committee 2012, p.7)

Winnipeg 

10 kmN

R.M. of 
Springfield 

Rockwood  
Quarry District. 
19 km from the 
Perimeter Highway 

R.M. of 
Rockwood 

R.M. of Hanover

Perimeter Highway 
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[ABOVE. Fig. 16] Data 
From: ‘Rockwood 

Quarry Secondary 
Plan’ (R.M. of 

Rockwood 2009,  
Schedule C) 
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twenty kilometres from the Northwest 
corner of the perimeter highway. The 
district provides roughly half of the 
total aggregate demand for the City 
of Winnipeg and production increases 
continually. The effects of quarrying in 
Rockwood are large on the region, but 
Winnipeg’s infrastructure would not be 
the same without the Rockwood Quarry 
District. 

45
.6%

 

35.6% 

9.9% 

8.8% 
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[RIGHT. Fig. 17]  
An inactive kiln 

located just North 
of the site. This 

kiln as well as the 
three located in the 

Stonewall Quarry 
Park used to produce 

quick lime and have 
been preserved 

as monuments of 
Rockwood industrial 

heritage.
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Much of the information used for the 
historical analysis came from The R.M. 
of Rockwood Quarries Hydrogeological 
Evaluation (KGS Group 2009), The 
Rockwood Quarry Secondary Plan (R.M. 
of Rockwood 2009), and The Rockwood 
Quarry Technical Study (Rockwood 
Quarry Advisory Committee 2012). Since 
this information was published, the 

Rockwood quarries have continued to 
expand as evidenced by recent satellite 
and LiDAR data. Although the district 
is already large, roughly 12 square 
kilometres, it has the potential to double 
in size. Several existing operators have 
obtained rights to untapped regions of 
the high mineral potential area (R.M. of 
Rockwood 2009), and future expansion 

1km

2007

1km

2017

of quarrying is recognized in the 
municipal development plan. With the 
size of the current plus future quarries 
in mind it is clear that the post-industrial 
landscape of the quarry district will be 
nothing short of massive, several times 
the size of the Town of Stonewall. The 
post-industrial landscape of the district 
will be large, and at present is visible 
from space.

Rockwood  
Quarry District

Future Growth of the Site

1km
N

Current Quarry  
Footprint 

 
Untapped Holdings 

 
High Mineral 

 Potential Area 
 

The Site Stonewall

2.2

[Fig. 18] 
(Untapped Holdings 
data from: R.M. of 
Rockwood Property 
Ownership Map 2018)
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CHAPTER 3 REHABILITATION CASES
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Precedents
‘Post-industrial Rehabilitation’ is a 
generalization. Rehabilitated sites come 
in all shapes and sizes. It is therefore 
important to study local repurposed 
industrial lands with respect to the 
approaches this practicum will take. The 
following is a study of two local post-
industrial sites that now serve as revived 
public spaces. 
 

Fort Whyte Alive 
Location: Winnipeg, Manitoba 
 
Fort Whyte is named so because it was  
the site of a cold war. A stand-off in 1881 
between William Whyte of the Canadian 
Pacific Railway and Manitobans who 
opposed the CPR’s monopoly occurred 
here and the name ‘Fort Whyte’ stuck 
(Fort Whyte Alive n.d.). 
 

In 1907 the Canada Cement Company 
mined clay from the site until the flood 
of 1950 haulted industrial activity. Water 
flooded the clay pits which were then 
vacated. After this time the site was 
left to natural succession. After several 
decades the site had become an informal 
refuge for wildlife. A marshy habitat had 
developed. 
 The Wildlife Foundation of 
Manitoba took over management of the 
site, formally creating a nature preserve. 
By 1983 the site had transformed into 
a wildlife education facility. Since the 
1980s the site has expanded to include 
additional trails and a bison enclosure. 
Today, Fort Whyte is a popular destination 
for hikers and wildlife enthusiasts. It 
contains a restaurant, interpretive centre 
and a small outpost for day campers. The 
now-abandoned rail lines still exist today 
as a relic of the conflict that created the 
site’s name.

3.1
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[RIGHT. Fig. 19]  
Fort Whyte Alive, a 
former clay pit and 
current educational 
facility in Winnipeg  
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[RIGHT. Fig. 20]  
The inactive rail lines 

in Fort Whyte Alive
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[FAR RIGHT. Fig. 21]  
A bison’s rubbing 

stone in front  
of the Alloway  

Reception Centre



Stonewall Quarry Park 
Location: Stonewall, Manitoba 
 
Following the closure of the last quarry 
within the town of Stonewall, the quarry 
lands lay dormant. Then in 1983 the 
municipal government sought to fund 
their renewal. The Stonewall Quarry Park 
opened in the years following. 
 The Southern portion of the site 
is now a maintained off-leash dog park 
with gentle grass slopes. The Area 
to the North of the off-leash park has 
been left mostly untouched. A few trails 
meander around the remaining limestone 
cliffs and vegetation grown from natural 
succession. 
 The park also features a swimming 
area called Kinsmen Lake, sports fields 
and a campground. In addition, a LEED 
certified interpretive centre provides 
educational exposure of the site’s 
importance to the history of the town 
(Manitoba Historical Society 2018). 
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[RIGHT. Fig. 22]  
Stonewall Quarry Park, 

a multi-use facility 
and former quarry in 

Stonewall, MB  

Kinsmen Lake
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Interpretive 
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[LEFT. Fig. 23] A 
saskatoon shrub 
growing along a 
path in the Stonewall 
Quarry Park



[RIGHT. Fig. 24] View 
looking South from 

on top of an exposed 
bedrock ridge in the 

Stonewall Quarry Park  
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[LEFT. Fig. 25]  
The interpretive centre



Conclusion. 
Initially left to natural succession, Fort 
Whyte became a wild life preserve. 
Now it is a programmed indoor and 
outdoor destination within the City of 
Winnipeg. This demonstrates that natural 
succession can at least partially be 
used as a rehabilitation approach. The 
Stonewall Quarry Park is an example 
of what a post-industrial quarry in the 
Stonewall area could look like. It is a 
partially programmed facility that allows 
a visitor to explore the post-industrial site 
at will, or enjoy a maintained landscape 
in the off-leash dog park. The park also 
contains a modest list of additional 
attractions including sports fields and a 
campground.
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[RIGHT. Fig. 26]  
An elevated boardwalk 

in Fort Whyte 
 

[FAR RIGHT. Fig. 27]  
A limestone cliff in the 
Stonewall Quarry Park



CHAPTER 4 QUARRY DISTRICT ANALYSIS
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4.1 Character of the Landscape

The Rockwood Quarry District is a 15 
minute drive North from the City of 
Winnipeg. For much of the drive the 
surrounding landscape is a familiar 
one: flat, wide-open prairie, an endless 
sea of agricultural land and patches of 
forest here and there. The first hint of 
what is to come is the Town of Stony 
Mountain which is located on a gentle 
hill surrounded by farm land. Then, once 
you turn off of highway 7 to head West 
towards the quarry district you are met 
with a more dramatic change.  
 Immediately you encounter two 
things: a thick, matured oak forest, and 
a change in elevation. The oak forest 

surrounds you for part of this drive uphill. 
Many would not realize it, but this is also 
an indication of the bedrock below. Bur 
oak like to grow on thick, limestone soil. 
Pure oak stands are a bit of a rarity too 
according to The Manitoba Naturalists 
Society (2006). Knowing this and then 
encountering the forest’s abrupt end 
right at the edge of the site gives a new 
appreciation for what is really sacrificed 
for aggregate mining. 
 

[RIGHT. Fig. 28] 
View of Stony 

Mountain looking 
North on Highway 7

051  |  BEDROCK & BERRIES QUARRY DISTRICT ANALYSIS  |  052



[LEFT. Fig. 30] 
A predominantly bur 
oak forest in early 
spring, 1 km West of 
the site  

[RIGHT. Fig. 29]  
Road 78 N about 

200 metres West of 
Highway 7
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[LEFT. Fig. 32] 
Normal groundwater 
level and [Fig. 33] 
2008 groundwater 
level 
 
NOTE: LiDAR 
data from R.M. of 
Rockwood (2015) 
compiled in ArcGIS

[Fig. 31] LiDAR data 
of the Rockwood 

Quarry District (R.M. 
of Rockwood 2015) 

compiled in AutoCAD

The Site
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+262.0 m

+235.0 m

+262.0 m

+237.0 m

+246.0 m

Overburden

Aggregate

Contour data [RIGHT] helps to identify 
peaks (Highest: 262.0 metres above 
sea level) and areas of pooling 
(Lowest: 235.0 metres above sea level). 
Overburden can be seen as large, thick, 
rounded asymetrical bodies similar to 
what is indicated on the contour drawing. 
Aggregate piles can be seen too as small 
rounded objects. 

4.2 Industrial Topography
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[RIGHT. Fig. 34] 
A ‘generalized  

soil map’ of the  
R.M. of Rockwood  

(Land Resource Unit 
et al. 1999. p. 11)
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Soil Analysis. 
The surficial geology of the region can be 
catagorized as calcareous silt diamicton 
(Matile & Keller 2004). It is essentially 
sedimentary material that can range from 
clay to boulders. Much of the surface 
soil present in the Rockwood Quarry 
District is loam and lacustrine (glacial 
till and clay) from former Glacial Lake 
Agassiz. The site’s soil is also made up of 
calcareous materials (chalky limestone).  
 After 1991 and the creation of 
Manitoba’s Aggregate Pit and Quarry 
Rehabilitation Program, topsoil within 
Manitoba quarries and aggregate 
pits would be required to be removed 
separately from subsoil and reserved 
for rehabilitation. The start of industrial 
activity within the site predates this 

4.3

10 km0

N
2 km0

Rockwood 
Quarry 
District

The Site
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regulation for topsoil. This means that the 
site’s overburden is comprised of both 
subsoil and topsoil which creates some 
limitations for plant growth.  
 The site’s soil analysis assists 
in determining vegetation that can be 
grown on site. Plant choices will prefer 
loamy, calcareous soils. Tolerance to 
groundwater flooding and salinity will be 
considered as well.

Soil and Overburden
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The Site

Rockwood  
Quarry 
District 

[RIGHT Fig. 35] 
A drainage and 

contour map 
built in ArcGIS 

of the Rockwood 
Quarry District and 

surrounding area

The water table in the R.M. of Rockwood 
fluctuates more than other areas in 
the vacinity (Land Resource Unit et al. 
1999). According to a report written by 
KGS Group in 2009 the water table can 
fluctuate by 9 metres, and in 2008 alone 
fluctated by over 2 metres. The district 
does have access to local drainage via 
Wavey Creek but that does not prevent 
water from pooling in most quarry pits.  
 Some operators must pump water 
every day at all hours. This is due to the 
limits of some operators’ access to local 
drainage, and also due to the fact that 
many pits have penetrated deeper than 
local drainage channels. In recent years, 
the water table has posed problems for 
operators. In early 2008, the water table 
was below the average mark (roughly 
235 to 237m above sea-level (KGS 
Group 2009)). However, because of a 

rain event in June of that year the water 
table rose drastically.  
 According to KGS, quarry 
operators activated their pumps on June 
10th. By August the pumping rate was 
doubled to 6.43ML per day, but this 
had little affect on the water table. In 
early September groundwater was at an 
elevation of 240.1m and by December 
it had dropped to 238.8m. Rain events 
similar to what was recorded in June, 
2008 can happen yearly, and high water 
table years tend to occur every 3 years. 
With limestone bedrock being exported 
continuously and taking into account the 
limited amount of overburden stockpiled 
it becomes clear that portions of the 
rehabilitated quarry lands must turn into 
retention ponds or small lakes. Water 
drainage and pooling will ultimately  
be landlocked. 

The KGS report (2009) also states 
that the groundwater tends to have 
high salinity or pH (7.3 - 8.5) and total 
dissolved solid (TDS) levels (410 - 770). 
This will be important for considering 
plant life for design work.

4.4 Regional Water Outflow
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Regional Climate. 
The regional climate is similar to 
Winnipeg’s. Stonewall experiences 
sometimes extremely cold winters, 
followed by hot summers. The spring 
and summer months see the most 
precipitation with June receiving on 
average 93 mm of rain. February 
receives the least precipitation. Snow 
tends to remain on the ground from 
late November until April. Typically the 
frost free season lasts from May 21st 
to September 21st with approximately 
122 days without frost (Government of 
Canada 2018). The region’s hardiness 
zone is classified as Zone 3a. 
 

Microclimate. 
Within the site, topography and the 
open bedrock are capable of creating 
microclimatic conditions. The floor of 
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[RIGHT. Fig. 36] 
A Rockwood quarry in 

early winter 

Climate and Microclimate

the site can be 10 metres lower than 
the original ground elevation. Therefore, 
prevailing winds have less of an ability 
to cool, and damage vegetation in the 
winter months. Matured trees growing 
along the perimeter aid in sheltering the 
site as well. In addition to shelter from the 
wind, the light coloured, open bedrock 
reflects sunlight and generates heat by 
the process of convection. On a given 
day it is not unlikely for the site to have 
warmer, calmer air than outside the site. 
Plants, including saskatoons, can benefit 
from microclimate conditions similar to 
the site’s which is created by  
its topography. 
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Understanding the process of quarrying 
helps in grasping quarry topography. The 
Rockwood Quarry District mines bedrock 
from the Stony Mountain Formation which 
is additionally layered into four members: 
Williams, Gunton, Penitentiary and Gunn. 
The Rockwood Quarry operational zone 
is the Gunton and Penitentiary members 
and the base is the Gunn (KGS Group 
2009). The Gunn member is identified 
by its reddish colour that the operators 
tend to refer to as “the red”. The static 
water level in the Red River Formation 
is 4 to 6 metres below the surface and 
is 10 to 12 metres in the Gunn Member. 
This indicates that the Gunn Member 
acts as a hydraulic barrier to the Red 
River Formation (KGS Group 2009). This 
is important to note because operational 
penetration into the Gunn material 

Winnipeg 
Stonewall

10 km

may cause additional groundwater 
flooding into quarry pits. A report written 
by KGS Group (2009) warns of this 
action because of pre-existing periodic 
groundwater flooding. The Gunn material 
is considered to have limitations for 
construction use anyway due to its 
softer qualities, but despite this, some 
operators have begun mining it.  
 
 [RIGHT. Fig. 38] A 

rock outcrop in a 
Rockwood quarry.

RED RIVER FORMATION (Main Aquifer)

STONY MOUNTAIN FORMATION

STONEWALL FORMATION

Stonewall

1 km
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Penitentiary

Gunn

Rockwood 
Quarry District

[ABOVE and LEFT. 
Fig. 37] A cross-

section of the bedrock 
layers below the 

Winnipeg Capital 
Region (Province of 

Manitoba) 

The Process of Quarrying4.6
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Removal of overburden
Drilling to set up 
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The muck Crushing of the muck, 
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aggregate by size
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Topsoil and Overburden.  
Before mining can begin, quarry 
operators must remove the topsoil 
and then the overburden. In the past, 
the valuable topsoil was stockpiled 
indiscriminately with overburden, 
now operators must separate it. This 
organically rich soil layer is now reserved 
for future rehabilitation work.  
 The overburden is the layer of 
soil, clay, silt and or till that covers the 
limestone bedrock. In the eastern end 
of the district the overburden is only a 
few metres deep, but the western end 
of the district has over twenty metres 
of overburden in some places. In some 

areas to the west, boulders are even 
found (KGS Group 2009). The thickness 
of the overburden greatly influences the 
cost effectiveness of quarrying simply 
due to the cost on operators to remove 
it. Once removed the overburden is 
stockpiled. 
 Overburden that has been 
separated from topsoil will still have some 
organic content. Overburden can be 
represented as three layers, or horizons: 
A through C. Topsoil represents much 
of horizon A, which is the most organic. 
Horizon B is a transitional zone but still 
contains some organic material. When 
overbruden was stripped within the site 

 
[BELOW. Fig. 39] 
A section drawing 

displaying the process 
of quarrying in 

Rockwood (simplified) 
to help illustrate how 
the quarry landscape 

is created 
(Not to scale)

no extra measures were taken to remove 
the topsoil separately. All three horizons 
were stockpiled together meaning that 
the overburden present will have some 
organic content.  
 

Blasting.  
After the limestone is exposed 
contractors begin drilling. Explosives 
are then placed into the cored holes 
and at a scheduled time are blown in a 
controlled manner. Due to the restrictions 
set out in Manitoba Regulation 65/92, 
blasting must be limited to 130 decibels 
within 15 metres of a residence and soil 
vibrations must not exceed 12 millimetres 
per second peak particle velocity (The 
Rockwood Quarry Advisory Committee 
2012). Once blasting has been 
completed the now shattered limestone, 
or “muck”, is transported to be crushed 
down further and sorted by size. Then 
the product is shipped to various sites in 
Winnipeg and the Capital Region.

[Fig. 40} 
Muck is crushed down 

to various sizes 

Stripped topsoil 
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The analysis of the district has revealed 
existing aesthetic qualities, and has given 
additional insight into ancient history 
with regards to soil. Loamy, calcareous 
sedimentary material along with clay 
make up much of the overburden in the 
district. Due to the process of quarrying 
there can be as much as a 28 metre 
change in elevation from the lowest areas 
(235.0m) of the district to the highest 
(262.0m). Therefore, pits have developed 
microclimate conditions. This, along with 
the district’s surficial geology will play an 
important role in post-industrial plant life 
success.
 The analysis of the quarry district 
also indicates that the lowest areas of the 
site penetrate below the average water 
table depth (235.0 - 237.0 m). Due to the 
dynamics of the regional water table and 

outflow, quarry pits below the average 
water table elevation will almost always 
have standing water. In addition to this, 
following a heavy rain event, much of the 
district can become flooded as water 
becomes landlocked. The drainage 
system for the district eventually flows 
into Wavey Creek, but this does not 
accommodate lower regions of quarry 
pits. Landlocked water can remain for 
months too. The district’s water table was 
monitored in 2008 and it was noted that 
even if water in quarry pits is pumped 
continuously it recedes slowly. 

Analytical Conclusions
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[RIGHT. Fig. 41]  
The site in early Spring



CHAPTER 5 SITE ANALYSIS
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When you enter the site just about 
everything changes. The trees are 
gone, the top soil is gone and the site’s 
topography fluctuates.  
 The site is fluidic: it constantly 
changes. During certain times of the year 
the quarry is wide-open and during other 
times it has been filled with large piles of 
crushed aggregate patiently awaiting the 
next construction season.   
 Some of the white limestone cliffs 
have been sloped with overburden, but 
some have not. The ancient seabed 
is therefore exposed in some places 
glowing warmly in the sunshine. Some 
limestone has not been blasted away 
leaving unique outcrops. This is due 
to overburden being piled years 
ago adjacent to these outcrops and 
effectively making them not economically 
worth removing.  

When you leave the site and head West 
again you once again find yourself 
amongst various stands of oak trees. The 
land becomes flat again and mainly used 
for agriculture. The Rockwood Quarry 
District ends up being an interruption in 
the landscape.  

[RIGHT. Fig. 42] 
The site in late spring 

 
[BELOW. Fig. 43] 

Location of the site

Manitoba

1000 km5000

N
Winnipeg

Rockwood 
Quarry District

Stonewall
1kmN

200m
N

The Site

Character of the Site5.1
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Predominately 
Bur Oak Forest 

 
Trees growing 

on overburden 
 

Grasses and 
herbaceous 

perennials 
 

Agricultural 
field

The site is flanked to the East by 
predominatly bur oak (Quercus 
macrocarpa) forest. Some poplar (Genus 
Populus) stands grow in this these forest 
patches as well. Within the site bur oaks 
become somewhat scarce though still 
have some representation. To the South 
of the site are argicultural fields.  
 Despite the fact that the quarry 
is still in its operational phase, natural 
succession has begun and continues to  
progress. Trees have been growing on 
overburden stockpiles for decades now 
and some have reached maturity. Most 
trees growing within the site are poplars, 
but some are Manitoba Maple (Acer 
negundo). Grasses and herbaceous 
perennials grow on the overburden 
slopes and the stockpiles. 

Vegetation
[RIGHT. Fig. 44] 
Vegetation map  

of the site (Satellite 
image from: Google, 

DigitalGlobe 2018)

5.2



Stockpiled 
Overburden 

 
Pits below 

average water 
table depth 

 
Slope 

 
Limestone  

cliff wall

[RIGHT. Fig. 45]  
Topographic  

map of the site 
(Satellite image from: 
Google, DigitalGlobe 

2018)
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PIT 1
PIT 2

PIT4

PIT 5

PIT 6

PIT 3

Topography and Drainage5.3

The site topography is unique compared 
to the region. As explained previously, 
due to the process of quarrying, large 
dips and hills have formed. Exposed 
cliff walls and ridges can be found 
throughout the site, as well as water 
filled depressions. Industrial activity 
has left the exposed bedrock floor bare 
of vegetation. The site’s topography 
resembles a rocky terrain found outside 
of the prairie landscape. 
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PILE 5
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[ABOVE. Fig. 46] 
LiDAR data of the site 

(R.M. of  
Rockwood 2015)
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Sections A-A to E-E demonstrate the 
uneven topography of the site as well as 
the average and 2008 water table levels.  
 As discussed earlier, water 
within the site is landlocked. The water 
table is prone to major fluctuations and 
based on the KGS report (2009) as 
well as satellite images from Google’s 
DigitalGlobe (2018) the site experiences 
high ground water every 3 to 5 years. 
This will complicate conceptual planning 
for the site but also creates opportunity. 
Fluctuating groundwater makes for a 
fluctuating landscape. This will mean the 
site will alter from season to season and 
year to year.

SITE ANALYSIS  |  078



FIG. 47, AVERAGE GROUNDWATER LEVEL (~237.0m) FIG. 48, HIGH GROUNDWATER LEVEL (~242.0m)
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Groundwater in 
the region can rise 
drastically, like after 
a major rain event, 

and receed slowly. In 
2008, for example, 

the groundwater took 
3 months to receed 

by 1.3 m after a major 
rain event in June of  

that year.

Much of the site 
gently slopes from 
the Northeast to 
Southwest, likely 

following the Stony 
Mountain formation 

which slopes in 
a similar manner 

beneath the ground. 
Pits 2, 4 and 5 are 
below the average 

water table elevation 
and will almost always 
have some standing 
water. During high 
groundwater years 

much of the southern 
half of the site will 

flood.

PIT 1 PIT 2 PIT 3

PIT 4

PIT 5

237.5m

235.5m
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Using the LiDAR data the overburden on 
site can be quantified. The overburden 
on site is comprised of lower soil layers 
as well as topsoil. After the stockpiles 
were identified, the volume of each pile 
was calculated in AutoCAD.    
 For the sake of interest, the 
estimated volume was then calculated 
into an area with a 0.5 metre depth. 
This is graphically represented on the 
LiDAR image to the right. If need be the 
overburden can be spread out to this 
depth over most of the site. Performing 
this exercise gives a good sense of 
how much overburden could be used 
although the use of all of the overburden 
is most likely unnecessary. 

[ABOVE. Fig. 50] 
Overburden piled 10 

metres high in  
the distance
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[RIGHT. Fig. 49]  
A map of the site 

indicating the 
location and volume 
of overburden piles 

(Satellite image  
from: Google,  

DigitalGlobe 2018)

Overburden5.4



[RIGHT. Fig. 51]  
A satellite image of 

the site in 2011, a 
high groundwater year 
(Google, DigitalGlobe 

2018)
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The site has many aesthetic qualities 
which can be observed even by satellite 
imagery. The pale open bedrock creates 
contrast with the brown and green 
overburden piles. During spring and 
summer this contrast can be felt even 
more as the trees present produce 
leaves. In winter the contrast is diluted 
by snow. But even on a cold day it is 
tough not to feel warm when sunlight is 
absorbed by the white limestone cliffs 
found throughout the site. During high 
groundwater years, the site’s colour 
palette becomes enhanced by blue, 
mineral-laden water. 

Aggregates, Textures,  
Colours and Light

5.5



The site’s industrial topography has 
created a landscape that differs from 
the surrounding area. Limestone cliffs 
offer a glimpse of the Ordovician seabed 
to an observer. Overburden stockpiled 
has created mounds that are sometimes 
10 metres higher than the quarry floor. 
Several pits that penetrate below the 
average water table elevation create 
ponds. Existing vegetation acts as a 
demonstration of natural succession 
within the site. Matured trees can be 
found growing in overburden. Grasses 
and other herbaceous perennials grow 
on overburden too.

As with the analysis of the quarry district, 
the most unpredictable component 
contributing to the site analysis is the 
water table. It can rise high enough 
to submerge a third of the site as 
was observed in 2011 by satellite. 
Landlocked water cannot feasibly be 
drained out of the site over land. The 
groundwater has high salinity as well, 
which is an important aspect with respect 
to post-industrial plant life.    

Analytical Conclusions
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[RIGHT. Fig. 52]  
Inactive quarry in 

Stony Mountain



CHAPTER 6 THREE APPROACHES
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A 
B 
C

Mosses and Lichens 
(Button Lichen)

Mineral Soil

Herbaceous Plant Life 
(Big and little bluestem, 
asters, wheatgrasses)

Horizon A0

Percolation 
and deposition 

of material

Parent Material (limestone) Water Table

[BELOW. Fig. 53] 
An illustration 
depicting soil 

formation over time on 
calcareous bedrock

Natural Succession6.1

The natural succession approach relies 
on nature as a rehabilitation method. 
Natural succession is the process in 
which nature incrementally changes 
species structures over time. This 
process has already begun within the 
site. It can be indicated by the vegetation 
growing in overburden and even the 
bare limestone bedrock. The goal of this 
approach is to speculate how natural 
succession will affect the site over time 
and what benefits may emerge. 
 

Soil and Time. 
Soil will play a key role in succession. Soil 
in the site exists as the mixed topsoil and 
inorganic layers that used to lie above 
the pre-industrial bedrock. Some existing 
soil would be washed down from rain or 
snow melt or blown in by wind, but some 
would be created over time from the 
bedrock itself.  

Understanding how soil forms on 
calcareous bedrock will assist in 
theorizing how natural succession may 
progress within the site. Soil is made up 
of layers, or horizons that together form 
a soil profile. The horizons are listed 
starting from A at the surface to C or 
sometimes D if the bedrock differs from 
the parent material. 
 Plants and animals are mainly 
responsible for the addition of organic 
matter (Andrews 1973. p. 37). For this 
reason, soils can change drastically from 
region to region. But on bare calcareous 
bedrock, like in the site, lichens and 
mosses are usually the first plants to 
establish (Andrews 1973. p. 38). They 
secrete chemicals in order to extract 
nutrients from the parent rock. These 
chemicals weather the rock and cause it 
to crumble. This crumbled rock is known 
as mineral soil.  
 

As the lichens and mosses die their 
organic matter builds up the humus 
content of the new soil. Concurrent to 
this the parent rock continues to be 
weathered and therefore continues to 
crumble. Wind and rain contribute to 
the build up of organic material too. 
Eventually the new soil is thick enough 
to support root anchorage. Herbaceous 
plants like ferns and grasses begin 
to grow and die adding their organic 
material to the mix. At this point 
microorganisms increase in number. 

Horizon A0 is the upper-most layer of 
horizon A. It consists of undecomposed 
and decomposing organic materials. 
Within the site, due to high water table 
elevation, the development of an A0  layer 
may be slow due to a lack of oxygen. If 
a high water table persists it may create 
bog conditions in some areas. Factors 
like temperature and the type of organic 
material being built up (such as  
pine needles) can also slow the 
development of A0. 
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As water percolates through soil it carries 
with it soluble decomposition products 
(Andrews 1973. p. 40). Materials from 
Horizon A are then leached downward 
and deposited. Eventually Horizon B 
is established through this process of 
percolation and deposition. Horizon C 
remains as the parent material. 
 

Calcareous Habitats. 
Depending on drainage conditions, 
several habitats may take root. Bog 
conditions may form in areas subject to 
groundwater flooding. Decay in bogs 
is slow and soil tends to be acidic. 
However, the regional groundwater 
has high salinity. There is a possibility 
that calcareous fen wetlands may form 
over time. This wetland type is rare 
(Foster, Hamel & Reimer 2003) but is 
plausible in a calcareous quarry. Duval 
and Waddington (2011) indicate that a 
varying water table, like within the site, 

can influence biodiversity positively 
in calcareous fens due to fluctuating 
growing conditions.  
 Flora in regional calcareous 
fens can include but are not limited to: 
dragon’s mouth (Arethusa bulbosa), 
ram’s head lady slipper (Cypripedium 
arietinum), oblong-leaved sundew 
(Drosera anglica), bog goldenrod 
(Solidago uliginosa) and horned 
bladderwort (Utricularia cornuta). Foster 
et al in 2003 identified fifteen rare or 
uncommon flora species alone that grow 
in regional calcareous fens.  
 Post-industrial limestone quarries 
have potential to act as alternative 
habitats for calcareous fens (Polášková 
et al. 2017). Quarry ponds containing 
high salinity could support a diverse 
mix of macroinvertebrate aquatic fauna 
(Polášková et al. 2017). At mid elevations 
(~242.0 - 245.0m) grassy meadows may 
also form. Grassy meadows will support 

[RIGHT. Fig. 54] 
A poplar growing in 

bedrock in an inactive 
Stony Mountain quarry
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insect fauna like beetles, and ants which 
play a crucial role in tall grass prairie 
ecological sustainability (Nemec 2014). 
Dozens of bird species may nest in the 
tall grass meadows including but not 
limited to sharp-tailed grouse, sandhill 
crane and le conte’s sparrow.  
 Saline soil may form in areas 
where evaporation exceeds precipitation, 
likely in upper elevations of the site. 
Vegetation in saline soil is sparse due 
to high salt content (Andrews 1973). 
However, a number of forages can 
thrive including but not limited to: tall 
wheatgrass (Thinopyrum ponticum), 
beardless wild-rye (Leymus  
triticoides) and slender wheatgrass  
(Elymus trachycaulus) (Province of  
Manitoba 2017a). 
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[RIGHT. Fig. 55]  
An inactive limestone 

quarry in Stony 
Mountain, Manitoba. 
Noticeable evidence 

of natural succession 
can be observed now. 
The quarry’s industrial 
activity totally ceased 

in 1993.

Pioneer Species. 
Poplars (Genus Populus) are expected 
to grow on their own and in abundance. 
They are a pioneer species, (Farrar 1995. 
p. 336) among the first to recolonize 
after a clearing and have been found 
thriving on flat, un-rehabilitated bedrock 
in Rockwood Quarries.  
 Poplars and herbaceous 
perennials like big and little bluestem, 
asters and wheatgrasses may grow in the 
initial decades. Lichens such as Button 
Lichen (Buellia elegans) particularly like 
to grow in dry calcareous areas and 
would have a high probability of growing 
in the site. Eventually, as the calcareous 
soil thickens, microbial activity increases 
and horizons become established, 
other species will take root. Eventually 
when soil is matured and thick, bur oak 
(Quercus macrocarpa) will populate. 



Year: 0 20 40 60 80 100 120 140 160 180 200 220 240
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Speculative Process of  
Natural Succession.

[YEAR 0] Bare calcareous bedrock [YEAR 3-5] Grasses grow on the newly formed mineral soil

[YEAR 30-50] Poplars grow in stands. Wind, rain and snow 
melt have brought in additional soil.

[RIGHT. Fig. 56]  
A theorized timeline 

for natural succession 
in a limestone quarry, 

based on the soil 
research.  

 
This prediction 

represents a lower 
region of the site. 
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[YEAR 1] Mosses and particularly lichens grow on the 
limestone bedrock and begin to weather it

[YEAR 150-200] If soil conditions are favourable, bur oak stands 
colonize. Calcareous fen habitats may have some presence.

[YEAR 50-75] Tree stands are thicker and more forest-like



[RIGHT Fig. 57] 
A rendered map of 

the potential natural 
succession within the 

site at the  
150 year mark 
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would not be apparent to residents. The 
process is also very slow. It will take 
half a lifetime for natural succession 
within the site to have any resemblance 
of maturity. Soil accumulation could be 
slow, although the lowest regions of the 
site remain landlocked to drainage and 
would likely see faster accumulation. This 
approach, in theory, will spur abundant 
biodiversity and possibly establish 
habitats that are rare and endangered. 
If public patience could be attained it 
would suit the needs of the landscape 
and would require no human assistance. 

Conclusion. 
Allowing the site to be rehabilitated by 
nature has the advantage of being the 
most minimal. Minimal amounts of fuel 
are consumed for this approach, keeping 
the environmental impact low. The lower 
areas of the site will likely be transformed 
into meadow lands, or possibly 
calcareous fens. Bur oak and poplars 
would grow throughout. This approach 
allows the land that has been mined for 
decades, to have a “breather”.    
 Leaving the site to natural 
succession would likely not be received 
well by local residents. It would have 
an appearance like absolutely nothing 
has been accomplished. This scenario 
cannot avoid criticism towards the 
fact that the site has virtually been 
abandoned- which is premeditated but 
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The managed succession approach 
involves the creation of a tallgrass 
prairie habitat that has been established 
and later maintained by humans. 
Tallgrass prairie is a critical endangered 
ecosystem in North America (Koper, 
Mozel & Henderson 2009) and its 
restoration is considered critical for 
conserving native pollinators (Harmon-
Threatt & Hendrix 2014). This approach 
is therefore intended to increase 
biodiversity in the area and meanwhile 
assist in the population growth of two 
endangered native plants that have 
growing attributes applicable to quarry 
conditions and overburden present. This 
approach is also intended to reestablish 
the bur oak population in the quarry 
district which has been subject to clear 
cutting over decades of quarrying. 
Existing trees and perennials growing on 
overburden would not be disturbed. 

Based on the site analysis, some 
overburden will be spread out and 
seeded with native grasses and 
perennials. Species of interest will 
be adaptive to the soil present and 
also have at least some tolerance to 
groundwater flooding.  
  The Western Silvery Aster  
(Symphyotrichum sericeum) is 
considered endagered by the Province 
of Manitoba and the Government of 
Canada mainly due to loss of habitat. 
The wildflower used to be found as 
close by as Stony Mountain. According 
to the Government of Canada (2017) 
the population was found growing near 
limestone outcrops. Many things have 
contributed to the aster’s decline, like 
infrastructure and agricultural expansion, 
but mining and quarrying, which is 
considered to be of “high impact” 
(Government of Canada 2017. p. 8) 

1000 km5000N

Stonewall
Winnipeg

[RIGHT. FIg. 59] 
Current range of 

the Western Silvery 
Aster (Government 

of Canada 2014. 
p. 4) and Riddell’s 

Goldenrod in North 
America (Government 
of Canada 2017. p. 3)

[ABOVE. Fig. 58] 
Hand drawn sketch 

of the western silvery 
aster including  

its flower

“may have been a contributing factor 
in the extripation of the Stony Mountain 
population” (p. 12). Re-introducing it into 
the post-industrial landscape therefore 
seems fitting.  
 The wildflower is a distinctive 
herbaceous perennial that produces 
daisy-like violet to pink flowers that 
attract pollinators. It can be found in bur 
oak or trembling aspen forest openings 

Managed Succession6.2
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often on sandy / gravelly calcareous soil 
and prefers undisturbed grasslands. 
The western silvery aster is sometimes 
found within disturbed sites too. They 
have been recorded growing along side 
rail lines and in gravel pits (Province of 
Manitoba 2017).  
 Another compatible endagered 
species is the Riddell’s Goldenrod 
(Solidago riddellii), another pollinator 
attracting plant. This herbaceous 
perennial prefers moist to wet calcium-
rich soil (Province of Manitoba 2014). 
Due to periodic groundwater flooding 
and the calcium-rich overburden present  
the Riddell’s Goldenrod could survive in 
lower areas of the site. According to the 
Province of Manitoba, the Western Silvery 
Aster (2017b) and Riddell’s Goldenrod 
(2014) are both effective at attracting 
bees, wasps, flies and other insects such 

as moths and butterflies. 

 Slender Wheatgrass (Elymus 
trachycalulus) is a native grass that 

Fig. 61  
Slender Wheatgrass

is excellent for quarry rehabilitation. 
Slender Wheatgrass can survive in 
virtually all Rockwood Quarry conditions. 
Its salinity tolerance is high, its flood 
tolerance is high and its drought 
tolerance is high. Slender Wheatgrass, 
however, likes to grow with companion 
crops- other native grasses. (Native Plant 
Solutions n.d.). Compatible companion 
crops could be Blue Grama Grass 
(Bouteloua gracilis), Western Wheatgrass 
(Pascopyrum smithii), Needle and 
Thread (Stipa comata), Green Needle 
Grass (Nassella viridula), Northern 
Wheatgrass (Elymus lanceolatus) and 
Purple Prairie Clover (Petalostemon 
purpureum) (Native Plant Solutions n.d.).  
 

The Design. 
Under the managed succession 
approach, the lower portion of the site 
will be covered with a 0.5 metre thick 
bed of overburden taken from pile 5 and 
6 which have the least amount of existing 
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N
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[RIGHT Fig. 60] 
A plan breaking 

down the managed 
succession approach
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matured trees. Resilient native grasses 
and perennials will be grown together 
to establish a tall grass prairie habitat. 
Attracting pollinators is considered 
important for the success and stability 
for a prairie ecosystem (Harmon-Threatt 
& Hendrix 2014) so floral diversity with 
emphasis on benefiting wildlife will be 
key. Floral diversity increases the number 
of pollinators attracted to an area, 
something that monocultured agricultural 
land lacks. In addition to insects, like 
butterflies, moths and bees, prairie flora 
will attract birds like game birds and 
song birds (Harmon-Threatt & Hendrix 
2014). These birds will rely on insect 
pollinators as their food. Some will  
dwell in this habitat for mating and 
nesting purposes. 
 During high water years and 
drought years alike the selected native 
plants will endure the fluctuating 
conditions in the lower portion of the 
site preventing uncontrolled vegetation 

125 m0

N
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growth. Some overburden will be left 
in rounded mounds with the upper 
half left high enough to be above high 
groundwater elevations. This will allow 
less water tolerant species to continue to 
thrive. Every five years a controlled burn 
will be conducted to eliminate potential 
pests and restore nutrients to the soil. 
 The periphery of the site becomes  
a planted bur oak (Quercus macrocarpa) 
forest. Overburden has already been 
placed here and it will be used to 
create an extension of the existing oak 
forest. The upper portion of the site 
is maintained by allowing mountain 
bike and motor bike enthusiasts to use 
the area for recreation. This will keep 
uncontrolled vegetation minimal and 
allows for some human activity.
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[RIGHT. Fig. 62]  
A rendered plan of  

the managed  
succession approach 
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Conclusion. 
The managed succession approach is a 
designed rehabilitation strategy, differing 
from the natural succession approach. 
This approach is intended to make 
the site biologically productive in an 
excellerated timeframe by establishing a 
tallgrass habitat and then maintaining it. 
A diverse selection of native perennials, 
including two endagered species, are 
used to attract pollinators which in turn 
will increase their presence and benefit 
the local agricultural land. Attracting 
pollinators also contributes to building 
a more diverse tallgrass prairie habitat 
because they help to attract fauna  
like birds.   

This approach also allows activity. 
The northern upper regions of the site 
are maintained by allowing off-road 
enthusiasts onto the site. As bikes 
and other vehicles use the space, 
uncontrolled plant growth is maintained. 
 The limitation of managed 
succession is in its name. Upkeep is 
required to manage the site. The prairie 
grass habitat would need nurturing for 
several years before it reaches a level of 
sustainability. Then, every three to five 
years the prairie grasses would require 
a controlled burn, though some may find 
this to be an interesting spectacle. 
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The third approach is a designed 
saskatoon garden. Saskatoons are an 
excellent plant for the Rockwood quarry 
landscape. They can be grown in a 
variety of different ways and their berries 
used for a variety of consumer goods. 
The site’s topography, microclimate, soil 
and access to water make it particularly 
ideal for a saskatoon garden as well. 
Saskatoons as well as native plant cover 
crops will attract insects and wildlife 
adding to the site’s ecological diversity. 
Also, the marketability of saskatoons 
in the region is in the site’s favor which 
means it is both an economical and 
ecologically viable solution.  
 

Soil. 
Soil demands for saskatoons are 
consistent with the site’s soil analysis. 
Loam drains well and warms quickly 
in springtime, which are qualities 

Saskatoon Garden6.3

saskatoons prefer. Saskatoons also 
prefer higher pH values, and are also not 
reliant on irrigation (Spencer et al. 2013. 
p. 33).  
 

Topography and Microclimate. 
Site selection is of utmost importance 
(Spencer et al. 2013. p. 25). Topography 
plays a key role in successful saskatoon 
cultivation. Nearby slopes and ridges 
shelter saskatoons and assist in creating 
a favourable microclimate. A plateau 
flanked by an East or Northeast slope 
makes an ideal site, but flankage 
from slopes facing other directions is 
acceptable too. Situating an orchard 
directly on an East or Northeast facing 
slope decreases the likeliness of damage 
from sunscald, frost damage, heat and 
drought stress and provides calmer 
conditions for pollinators (Spencer et al. 
2013). 

Suitable slopes 
for sasktoon 

orchards 250 m1250N
Suitable flat areas 

for saskatoon 
orchards

Suitable flat areas 
with high water 
table concerns
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Fig. 63  
Site analysis for 
suitable saskatoon 
crop locations 
(Satellite image  
from: R.M. of  
Rockwood 2013)
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Marketability. 
Saskatoon berries are very marketable 
for the Rockwood Quarry District. 
According to the Agricultural branch 
of the Government of Manitoba (2017) 
saskatoon fruit demand exceeds supply. 
The quarry district is also situated close 
to a major highway (Highway 7) and 
Stonewall, a major centre which has a 
population of 4800 (Statistics Canada 
2016b), two requirements indicated 
by Spencer et al. (2013) for saskatoon 
U-Pick farms. Also, in addition to their 
desirable taste, they carry several 
nutritional factors which include high 
fiber, protein and antioxidants levels 
(Saskatoon Berry Institute 2018).  
 Saskatoons have a few other 
interesting attributes that contribute 
to their marketability. Historically, 
saskatoons can be appreciated because 
they were an important food source for 
indigenous peoples and settlers. Their 
name is reportedly an anglicization of the 

Cree word misâskwatômina (mis-sack-
qua-too-mina) which means “the fruit of 
the tree of many branches” (Saskatoon 
Berry Institute 2018). Saskatoons also 
have very showy flowers. In early spring 
their white flowers sprout before the 
leaves. This would give an additional 
draw to an orchard for those seeking a 
leisurely spring afternoon stroll. 
 Saskatoons have many uses. 
Commonly they are used in pies, jams 
and other pastries but are also found in 

sauces, salad dressings, trail mix and 
even cider, wine and some liquors.  
 

Cultivars. 
Thiessen (Amelanchier alnifolia 
‘Thiessen’) The Thiessen cultivar is ideal 
for a u-pick. It produces a very high yield 
with uneven ripening. Its mature height is 
5 metres and spread is 6 metres. It also 
has low suckering.  
 
Northline (Amelanchier alnifolia 
‘Northline’)  The Northline also produces 
a high yeild. This cultivar produces 
earlier than most others and therefore 
could be used as an early season crop. 
Its mature height is 4 metres and spread 
is 6 metres. 
 
Honeywood (Amelanchier alnifolia 
‘Honeywood’) The Honeywood produces 
later than most cultivars which potentially 
allows it to avoid frost damage. It has 
uneven ripening and low suckering. Its 

mature height is 5 metres and 4 metre 
spread. Due to its low suckering and 
narrower spread it would be placed well 
in tight rows. 

 
Martin (Amelanchier alnifolia ‘Martin’) 
The Martin has uniform ripening making 
it more ideal for mechanized harvesting. 
Its mature height is 3 metres and spread 
is 4 metres. 
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[RIGHT. Fig. 64]  
Image of a saskatoon 
shrub in bloom in the 

Stonewall Quarry Park 

[BELOW. Fig. 65]  
Sketch of a Thiessen 
Saskatoon bush, 
as well as its twig 
structure, leaves  
and fruit
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[BELOW. Fig. 67]  
Eastern White Cedar 

[RIGHT. Fig. 66] 
A Cedar Bog  
during Winter 

Insect Control. 
There are a number of insects that pose 
threats to saskatoon production. The 
Prairie Shoot Borer and the Hawthorn 
Lacebug are common, for example 
(Spencer et al. 2013). There are several 
practices which help control pests, such 
as pruning infected fruit or leaves and 
weeding, but one of the most common 
cultural practices is keeping crops away 
from native saskatoon stands (Spencer et 
al. 2013).  Other practices, such as using 
pesticides are also common but the 
former mentioned appears to be the most 
widespread when dealing with insect 
pests. 
 

Eastern White Cedar. 
The Eastern White Cedar (Thuja 
occidentalis) is well suited for the quarry 
landscape. In addition to liking sandy 
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loamy soil, the Eastern White Cedar is 
highly water tolerant. It would be well 
suited for bog conditions that will likely 
develop in the southern regions of the 
site. But purhaps its most useful quality 
for quarry rehabilitation is the fact that 
it likes to grow in thin soil on top of flat 
limestone bedrock. This means that the 
amount of overburden needed to plant 
new trees would be minimal  
(Farrar 1995. p. 26).
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CHAPTER 7 SASKATOON GARDEN DESIGN

113  |  BEDROCK & BERRIES



N

Goose 
Pond

Gunn  
Pond

Gunton 
Pond

Stony  
Mountain  
Pond

The  
Hidden 
Pond

1. Main Entrance 
 
2. Merle’s Garage 
 
3. Handicapped   
Parking 
 
4. Main Parking 
 
5. Look-out 
 
6. Existing Grove 
 
7. Existing Grassland 
 
8. Cliffwall 
 
9. Eastern White 
Cedars 

1.

2.

3.

4.

115 |  BEDROCK & BERRIES
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7.1 Overall Plan
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[RIGHT. Fig. 69]  
Sheep’s fescue 

(Festuca ovina) is a 
drought tolerant, non-

spreading native grass 
species useful as a 

cover crop  
(Spencer et al. 2013) 
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Total Overburden Relocated (minimum):  
308 300 m 

 
Total Overburden Used: 
36% of stockpiled 
35 000 m   from existing slopes 

In the saskatoon garden approach, as 
much of the site as possible is utilized 
for creating saskatoon crop rows. This 
includes regions of the site that are prone 
to flooding. The initial step is relocating 
overburden. 
 
Overburden is relocated from stockpiles 
and placed in various areas in a number 
of different techniques. This Cut / Fill 
plan is produced to demonstrate that 
an achievable balance can be made 
for the saskatoon garden design. This 
demonstrates that its construction  
has feasibility.    

Overburden 
Cut 

 
Overburden 

Filled 
 

Existing 
vegetation to 

be kept

7.2 Preparing the Ground
3

3

250 m1250 N
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235.5m

240.5m

247.5m
250.0m

252.5m
242.5m

250.0m

237.5m

235.5m

[RIGHT. Fig. 70] 
Existing site 

topography (LiDAR 
Data from: R.M. of 
Rockwood 2015)

Overburden bed

Overburden bed
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[RIGHT. Fig. 71] 
Ground  

Preparation Plan



ELEVATED ROWS

MECHANIZED HARVESTSTANDARD U-PICK

SLOPED ROWS
10 m0

6 m

0.5 m

Saskatoon  
(Martin Cultivar)

0.5 m

3.5 m
Saskatoon  
(Honeywood Cultivar)

High Water Line
4 : 1

2 %

2 m

Original slope

Saskatoon  
(Thiessen Cultivar)

4 : 1

Saskatoon  
(Northline Cultivar)

5 m0

High Water Line

N
121  |  BEDROCK & BERRIES

7.3 Planting the Berries
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Existing Tree
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[RIGHT. Fig. 72] 
Plan indicating  

crop arrangements
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The circulation concept for the site 
is meant to be as free and open as 
possible. Users are not given set 
instructions on how they should 
experience the site. The open bedrock is 
smooth, slopes gently and can support 
the load of a vehicle for parking. Some 
consideration, however, had to be given 
to mechanized harvest vehicle access, 
and access to Merle’s Garage- the 
facility for processing and purchasing 
saskatoon based goods.

Merle’s 
Garage

Existing Road

MECHANIZED HARVEST

Bare Bedrock
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7.4 Circulation
Parking
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Handicapped 
Parking

250 m1250

[RIGHT. Fig. 73] 
Circulation Plan
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[RIGHT. Fig. 74] 
Merle’s Garage 
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saskatoon crops 
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[LEFT. Fig. 75] 
General layout of 

Merle’s Garage  

Merle’s Garage is a shop for saskatoon 
consumer goods (jams, pies, salad 
dressing, etc.) and also a place to drink 
saskatoon based beverages (cider, wine, 
etc.). It is located in the same place as 
the existing quarry garage and shop. It is 
placed here to pay tribute to the industrial 
heritage of the site. The orientation of 
the two buildings, as well as the rows 
of eastern white cedar is Northeast - 
Southwest. This is representative of the 
Pleistocene deglaciation 8000 years 
ago. Scaring on open bedrock heavily 
suggests that deglaciation progressed to 
the Northeast. Almost perfectly straight 
lines oriented Northeast - Southwest can 
be found on untouched bedrock (Teller 
1984). Likewise, glacial deposits are 
perpendicular to this. 
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of surface 
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Saskatoon rows can be oriented north-
south for maximized sun exposure, or 
east-west for better air drainage which 
can reduce frost damage (Spencer et 
al. 2013). But water drainage within the 
site is a factor as well. In order to not 
obstruct existing drainage within the site, 
rows have been laid out accordingly. 
Water that enters the site is landlocked, 
therefore ensuring that saskatoon rows 
are above high water table levels is more  
of a priority.
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7.6 Water and Drainage

High Water Line
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250 m1250

Limestone Bedrock

Overburden

[RIGHT. Fig. 76] 
Drainage plan



Flood Risk Modelling. 
Using knowledge of the fluctuating water 
table, a simulation of a high water year 
can be created for the site [Fig. 77]. 
This image shows the site during a year 
similar to what was observed in 2011 
(Google, DigitalGlobe 2018). 

250 m1250N
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The saskatoon garden provides a higher 
level of human activity. Almost the entire 
site is converted into a combination of 
a saskatoon u-pick and crop space for 
mechanized harvest. This turns the site 
into a local destination that promotes 
a high demand low supply hardy fruit 
bearing shrub. It promotes leisurely 
physical activity and fits well with the site 
topography and overburden present. A 
saskatoon garden also has considerable 
marketability for the region and could 
be a realistic economic option for an 
operator seeking a financial return for 
their post-industrial quarry.  
 The saskatoon garden also 
has an ecologically positive outcome. 
Saskatoons are adaptable to the quarry 
landscape due to topographic, climatic, 
soil and water conditions. They can be 
managed using cultural practices that do 

not rely on pesticides or irrigation. Using 
native plants, including sheep’s fescue, 
as cover crops will bring tall grass prairie 
characteristics to the site as well. 
 Like with the managed succession 
approach, the saskatoon garden requires 
nurturing and upkeep. Saskatoons 
require time and effort to establish crops, 
and to keep pests away through cultural 
practises. Although they do not require 
irrigation in ideal conditions, during 
drought years irrigating may be needed, 
but the site has convenient access to 
groundwater.  
 A monocultured crop can be 
risky. If saskatoons produce dismally, 
perhaps due to frost or drought in a 
particular year, it could be financially and 
ecologically devastating. This presents 
another limitation.

7.7 Discussion

[RIGHT. Fig. 78]  
Fort Whyte Alive  

in June
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harbour diverse calcareous habitats 
like fens which are also endangered. 
Initially, this approach may be less ideal 
from a public point-of-view that views 
rehabilitation as a designed outcome, 
but could surpass scrutiny as seen in the 
inactive Stony Mountain quarry. This may 
require some public education. 
 Managed succession has 
attractive qualities because it re-
establishes a tallgrass prairie habitat and 
promotes its revival. It is a rehabilitation 
approach aimed at ecological stability 
that positively affects local agricultural 
lands. Although human assisted 
nurturing is needed, this approach’s 
outcome has a better chance of fulfilling 
public satisfaction and produces results 
quickly when compared to the natural 
succession approach.  
 A major short-fall of this approach 
is it requires continuous maintenance as 

As discussed throughout this practicum, 
rehabilitation is a broad term. The three 
approaches for rehabilitation of the 
site are meant to address a range of 
questions. As a result, varying levels of 
human intervention and activity were 
implemented for each approach. The 
following will discuss the benefits and 
potential setbacks of each scenario. 
 From a minimalist’s point of 
view, natural succession is ideal. The 
environmental impact accumulated by 
human rehabilitation efforts is low or 
non-existent. But the public tends to 
not share the minimalist view. This can 
be observed historically in 1979 with 
the public hearings held in Manitoba 
over quarry operations. But, untouched 
post-industrial quarries, like the closed 
quarries in Stony Mountain do not 
necessarily create unsightly views. 
They also have the potential to one day 

Comparative Evaluation well as funding with no revenue return, 
something that an operator, or the R.M. 
may not be willing to provide. 
 The saskatoon garden theoretically 
will generate revenue based on its 
marketability in the region. This revenue 
can then cycle back into the garden 
to fund maintenance. The saskatoon 
garden approach can be attractive to an 
operator seeking a new viable business 
for their property after quarrying has 
ceased. It also has positive ecological 
aspects due to saskatoons having 
hardy qualities and being adaptive 
to specific quarry conditions. This 
approach also utilizes native prairie 
plants as cover crops, promoting prairie 
habitat. When compared to the natural 
succession approach, the saskatoon 
garden would require a much greater 
level of landscape construction. The 
environmental impact is larger but not 
excessive considering only 36% of 
overburden stockpiled on site is needed.   

8.1

135  |  BEDROCK & BERRIES

[RIGHT. Fig. 79]  
An inactive quarry 
in Stony Mountain, 

Manitoba left to  
natural succession  

and open to  
human activity
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The saskatoon garden approach is 
arguably the best option of the three for 
the site. It offers an immediate result to 
the public, and an economic return for 
the owner of the property. An economic 
return also can contribute to the site’s 
maintenance and upkeep. The approach 
also carries with it ecological benefits 
contributing to the creation of prairie 
habitats and diversity.



Conclusion8.2
landscape, located within the City of 
Winnipeg. It is also an outcome of what 
a site can become if left alone to nature 
for some time, similar to the natural 
succession approach. 
 It is important to note too that 
aggregate pit and quarry post-industrial 
design in Manitoba is able to draw on 
the rehabilitation levy. The levy plays a 
significant role in rehabilitation efforts by 
giving operators an incentive to address 
rehabilitation related concerns laid out by 
the Mines and Minerals Act.  
 If one approach of the three 
could be applied throughout the entire 
Rockwood Quarry District it would likely 
be the natural succession approach. 
To explain, if one approach were to be 
used throughout the district then it would 
cover over 12 square kilometres. The 
district is simply too large to be wholly 
converted to the saskatoon garden 
approach. Managed succession’s 
largest shortfall is it requires funding. The 

Quarrying is a key component to the
growth of civilization. Raw materials
provide a means for construction and the
creation of new designed environments.
Quarrying in the R.M. of Rockwood has
been ongoing nearly since the creation
of the Town of Stonewall and has literally
built the community. Materials mined from
Rockwood have likewise helped to build
one of Canada’s largest cities and its
capital region.
 Rehabilitation addresses the 
next life cycle for post-industrial land. In 
Manitoba, post-industrial rehabilitation 
has created some interesting sites like 
the Stonewall Quarry Park and Fort 
Whyte Alive. Several decades after the
opening of the Stonewall Quarry Park
the former quarry still has frequent 
users. Evidence of this is apparent when 
considering the presence of the relatively
new interpretive centre. Fort Whyte Alive
is also a popular repurposed industrial 

natural succession approach requires 
no funding to establish or maintain.  
 The three approaches chosen for 
the site’s rehabilitation are a speculative 
demonstration of post-industrial 
landscape design. Each approach 
addressed universal questions like 
how biodiversity can be restored, and 
specific questions like how much work 
and energy is needed before a site can 
be deemed rehabilitated. Although the 
design outcomes were often a direct 
reaction to the specific site conditions 
and analysis, the design of any post-
industrial site should always consider 
environmental aspects, ecological 
aspects and economic aspects. These 
should be the initial as well as ongoing 
considerations of post-industrial design 
work. Addressing these considerations, 
along with administrating the use of the 
rehabilitation levy is perhaps what most 
strongly identifies the role of a landscape 
architect in this process.  
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When considering what quarry 
rehabilitation can be, there are multiple 
answers. Each site is unique and a 
designed solution could follow a wide 
range of possibilities. It is a complicated 
task managing the fates of post-
industrial sites like quarries. The search 
for solutions is challenging and can be 
intertwined with politics. A landscape 
architect considering the fate of a 
post-industrial quarry should perhaps 
consider first the way quarrying itself 
is thought of. Canadian photographer 
Edward Burtynsky says, “We’ve never 
stopped taking things from nature. What 
is different today is the scale. Current 
society is searching for a way to come 
to terms with that taking from the earth” 
(Pauli 2003. p. 24). Considering this 
statement, how we can properly respect 
the land that has been mined should 
be the initial thoughts when planning a 
quarry’s post-industrial future.
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[Fig. 80]  
The site in late spring 
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