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Executive Summary 
 
The Charter for the MNR (Ontario Ministry of Natural Resources) SAROS (State of the 
Aggregate Resource in Ontario Study) project states that the study is “to consider all 
alternatives for aggregate resource management.”  As a central part of the project, MNR 
commissioned six papers to collect data and provide information about aggregates 
(primarily stone, sand and gravel) in Ontario. The SAROS Charter states that “MNR will 
involve interested stakeholders in its initiatives through the provision of opportunities to 
participate in resource management decisions, and by providing information on the state 
of our aggregate resources to the public to ensure transparency and accountability.”  
Gravel Watch Ontario (Gravel Watch) applauds these goals and feels honored to have 
participated actively in discussions as members of  the SAROS Advisory Committee and 
its Expert Panel.   

The purpose of this Gravel Watch paper is to review one of the SAROS papers, Paper 
5, referred to here as the Golder Paper. The Golder Paper was commissioned by MNR 
and prepared by Golder Associates in conjunction with MHBC Planning. 

From the SAROS Charter and from the wording in the title of the Golder Paper, 
“Aggregate Reserves in Existing Operations”, it follows that the Golder Paper is to deal 
with the aggregate materials in pits and quarries across Ontario that have been licenced 
but not yet produced.  In actual fact, the Golder paper repeatedly narrows its focus, so 
that most of the paper only considers quarries (not pits), limestone/dolostone (not other 
aggregates), the Greater Toronto Area market (not other markets such as 
Kitchener/Waterloo or Ottawa), “high quality” aggregate (not other useful grades), etc. 
After this considerable narrowing of focus, it is no longer possible to see the forest for the 
trees; i.e., the paper’s conclusions are far from their original data and the conclusions 
may be confusing or speculative. 

Gravel Watch feels that some of the data and conclusions of the Golder Paper must be 
viewed with skepticism, due to inaccessibility to the underlying data and due to extensive 
narrowing of the focus of the research.   

The Golder Paper does not present or reference figures on the rate of consumption of 
aggregates, and therefore any statements it makes about rates of depletion or about 
abundance seem speculative. 

The key underlying information (reserves in quarries) for much of the Golder Paper is 
proprietary and is inaccessible to the public.  Thus the results from the Golder Paper 
cannot be externally validated.  Consequently, it can be expected that Golder’s results or 
conclusions will be met with skepticism. The concept of inaccessible data runs against 
fundamental scientific methods, which require data access and reproducible results.  It 
also runs counter to the SAROS Charter goal of transparency. 

Nevertheless, Gravel Watch feels that MNR has taken an important step in initiating 
the SAROS project.  We urge MNR to proceed to develop the “strategic aggregate 
roadmap” for aggregates that was described and recommended by the SAROS Aggregate 
Resource Advisory Committee to the Ministry of Natural Resources. 
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1. Introduction 
 

 
This is a review of the “State of the Aggregate Resource in Ontario Study (SAROS) 

Paper 5 – Aggregate Reserves in Existing Operations” [Golder 2009], hereto referred as 
the Golder Paper.  It was commissioned by the Ontario Ministry of Natural Resources 
(MNR) and was prepared by Golder Associates in conjunction with MHBC Planning.  
The Golder Paper deals with aggregate reserves, i.e., the tonnage of aggregates 
(principally stone, sand and gravel) in licenced Ontario pits and quarries. 

 
2. Charter for SAROS 

 
MNR is responsible for the management of aggregates in Ontario. MNR launched the 

SAROS (State of the Aggregate Resource, Ontario Study) project, which began by studying 
aspects of aggregates and the aggregate industry. Six papers were commissioned to be written 
by 6 consultancies, based on terms of reference prepared by MNR [SAROS 2009].   

MNR’s Charter for SAROS states that “The original ‘Aggregate Resources of Southern 
Ontario — A State of the Resource Study’, completed in 1992, focused on six regions in 
southern Ontario. In an effort to consider all alternatives for aggregate resource 
management, the new study will gather information and data from all regions of Ontario.”  
Gravel Watch Ontario (Gravel Watch) applauds MNR’s initiative, and believes that 
knowledge and data from all Regions of Ontario, such as that to be collected by SAROS, is 
an essential underpinning for wise decisions regarding aggregates.  The charter specifies the 
primary purpose of SAROS is to: 

• Gain a better understanding of aggregate resources by gathering the most up to 
date information and current science on the demand; availability; transportation; 
recycling; rehabilitation; economic and social value of aggregates to the province 
of Ontario 

• Utilize the new information to develop potential solutions to address pressures on 
the resource, which could include:  

– A Provincial Aggregate Resource Strategy; 
– An Aggregate Resource Conservation Strategy;  

The SAROS Charter states that, “MNR will involve interested stakeholders in its 
initiatives through the provision of opportunities to participate in resource management 
decisions, and by providing information on the state of our aggregate resources to the 
public to ensure transparency and accountability.”  Gravel Watch applauds this goal and 
feels honored to have participated actively in the SAROS Advisory Committee and its 
Experts Panel. The review that you are now reading is a part of Gravel Watch’s ongoing 
involvement in the process of reviewing SAROS materials, as per the Charter’s 
Objectives to “involve a broad range of stakeholders and partners in the information 
gathering and review process.”   

It should be expected that collected SAROS information such as that in the Golder 
Paper will be used toward policy making including, for example, the revision of 
Ontario’s Provincial Policy Statement (PPS) as well as in decision making such as 
municipal zoning and OMB proceedings.  Because of this important potential usage of 
the Golder Paper, Gravel Watch feels it is important that the paper be reviewed. 
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3. Related Material 
 

There are a number of documents that are relevant to the SAROS project, including 
the following: 

 MNR’s website describing SAROS 
http://www.mnr.gov.on.ca/en/Business/Aggregates/2ColumnSubPage/286708.html    

 The six SAROS reports: 
o Paper 1: Aggregate Consumption and Demand  
o Paper 2: Future Aggregate Availability and Alternatives Analysis 
o Paper 3: The Value of Aggregates  
o Paper 4: Reuse and Recycling  
o Paper 5: Aggregate Reserves in Existing Operations  
o Paper 6: Rehabilitation  

 MNR’s Consolidated Report summarizing the six reports 
 NEC Report on SAROS. Niagara Escarpment Commission 
 Halton Report on SAROS 
 Gravel Watch Ontario Critique of SAROS Consolidated Report 
 Markvart’s Sustainability-Based Review of SAROS 

 
4. Terms of Reference and Tendering 
 

According to the Charter for SAROS, MNR was responsible for developing the 
Terms of Reference for the six SAROS papers, for coordinating the Request for Proposal 
procedure, as well as developing and administering contracts with consultancies and 
administrating the corresponding contracts.  MNR developed a set of Requests for 
Proposals for the development and writing of the six SAROS papers.  Each paper had a 
maximum value of agreement, with $250,000 for Paper 5.  Golder Associates in 
conjunction with MHBC Planning were chosen to develop and write Paper 5 (called here 
the Golder Paper). 

 
5. Narrowing Focus 
 

The Golder Paper makes a sequence of assumptions or qualifications that increasingly 
narrow its focus as described below. 
 The title of the Golder Paper with its phrase “Aggregate Reserves in Existing 

Operations” implies that aggregate operations throughout Ontario will be 
considered.  The SAROS Charter states that “information and data will be 
collected from all regions of Ontario.”  However, the actual research and 
information gathering of the Golder Paper was limited to the “central portion of 
Ontario” which was defined as CPCA (Canadian Portland Cement Association) 
Areas 2, 3, 4 and part of 5 (see maps in Figures 1-4 at the end of the Golder Paper 
in 
http://www.mnr.gov.on.ca/stdprodconsume/groups/lr/@mnr/@aggregates/docum
ents/document/stdprod_067738.pdf ).   

 Aggregate operations in Ontario may be authorized by either “permits” for wayside or 
Crown Land or “licences.” However, the Golder Paper considered only licences. 
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 The paper considers quarries but not pits.   However, pits produce over half of the 
output of aggregates in Ontario, so this omission is particularly significant.   

 The paper considers only those quarries that have a licenced area of at least 20 
hectares. 

 There are many kinds of aggregate of importance in Ontario.  However, the paper 
only considers one kind, namely limestone/dolostone.   

 The Golder Paper is narrowed from all regions of Ontario to only “potential market 
demand areas.”  However, the paper only considers one demand area, namely the 
Greater Toronto Area (GTA) which is taken to be CPCA Area 4 and excludes 
other growth areas such as Ottawa or Kitchener/Waterloo. 

 In modeling “close to market”, the Golder Paper begins by considering Areas 2, 3, 4 
and part of 5 as the supply for the GTA market.  However, there are quarries in 
Area 1 (see Figure 4) that likely supply GTA with aggregates.   

 A further narrowing by the paper considers only those quarries which are within 75 
km of the Vaughan Corporate City Centre (VCCC), without justifying this 
distance.  This model, which only considers quarries within 75 km of VCCC, has 
the anomaly that it rules out quarries that are not close to Vaughan but are close to 
other parts of Area 4 (GTA).  For example, quarries just north and east of Barrie 
are close to parts of GTA but not close to Vaughan. 

 The Golder Paper’s scope is narrowed to consider “high quality” stone, a term which 
is only defined as “required for use in concrete or asphalt.”  This leaves this term 
open to considerable interpretation; for example, so called “low quality” 
aggregates as defined in the  paper are well suited for particular applications.  Of 
the 97 quarries considered, 67 did not have detailed analysis of the quality of their 
aggregates, so a subjective classification was done based on existing geographical 
surveys of their area.   

 Finally, the Golder Paper reduces its estimates of aggregates of interest by a third.  
The paper gives the explanation that “about two thirds of the total high quality 
reserves is achievable for production of concrete/asphalt grade stone and 
manufactured sand.”  This factor of one third is not further justified and as such 
seems arbitrary. 

After all this narrowing of scope, Gravel Watch suggests that it is no longer possible 
to see the forest for the trees, i.e., the resulting numbers are far from their source and 
conclusions based on them may be confusing or speculative. 
 
6. No Figures for Consumption 

 
The Golder Paper does not estimate the rate of consumption of aggregates, i.e., the 

amount of aggregates needed or consumed each year, for example by GTA. It does not 
quote any such consumption rates.  Without these rates, it is difficult or speculative to 
predict abundance or scarcity of aggregates.    

It is reasonable to conclude that the GTA consumes more aggregates than it produces, 
because of its high population density and because much of its land is covered with 
buildings and thus cannot be mined for aggregates.   It follows that for GTA it is not 
reasonable to use its production figures as an approximation to its consumption figures.  
Lacking a reasonable estimate for GTA consumption, Gravel Watch believes that the 
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Golder Paper is not in a position to accurately predict scarcity or abundance of aggregates 
for GTA. 

 
7. Providing Context 

 
The Golder Paper contains a section “2.4 Aggregate Production versus Replacement 

in the GTA” (their pg 10). The Paper states that the section will “provide context” about 
the “seriousness of depletion of reserves.”  

The section contains two charts, reproduced here and labeled Figure 1 and Figure 2. 
Consider Figure 1.  It is accompanied by no data, so it cannot be reasonably 

validated.  The small print on the lower left says “estimates by MHBC”, but the nature of 
the estimates is not given. 

Figure 1 needs verification in that the right bar is labeled as 206 million.  However, 
the height of the bar indicates that it is about 110 million.  Since the corresponding data is 
not given, it is difficult for the reader to correct the error. 

Golder’s text in the section describes the bar chart by referring to a “2.5 to 1 
consumption to replacement ratio.” Note their use of the term “consumption.”  The 
Golder text is questionable, because consumption figures are not provided in the Golder 
Paper, and are not collected by sources such as TOARC.  The title of the section and the 
label in the graph suggests that in fact “production” rather than “consumption” is being 
displayed. It appears that the Golder Paper has incorrectly equated production with 
consumption.   

Such confusion or errors could detract from the credibility of presented results.     
 

 
Figure 1.  From Golder Paper, GTA Aggregate Production vs. Replacement 
 
 

Consider Figure 2. Referring to this figure, the Golder Paper states, “more than two 
thirds of the licenced reserves supplying the GTA are more than 35 years old, with 
reserves having become depleted rapidly.”  The bar chart displays the ages of licences.  
Its vertical axis displays “No. of Class ‘A’ Licences.”  It does not display the “reserves” 
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(tonnage), so it is speculative to make conclusions about reserves based on this chart.  
What is most striking about the chart is the large number of licences that were granted in 
1971-75 (see leftmost bar).   This may be due to a newly imposed requirement to licence 
pits/quarries at the time.  The large number of old licences may also be due to the lack of 
incentive for operators to surrender licences.  Without more data, the significance of this 
chart is not clear.  Based on this chart, the Golder Paper seems to make a speculative 
conclusion (that reserves have become “depleted rapidly”). 

 
 

Figure 2.  From Golder Paper, age of GTA licences. 

ather than “providing context” these two charts from the Golder Paper are confusing 
and

rom the 

 or consumption.  This same section on “providing context” in the 
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?   
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R
 non-conclusive.  Even if they were clarified, they apply to all aggregates for GTA, 

not just to quarries nor to limestone/dolostone nor to high quality crushed stone.  
Therefore they would not in any direct way be comparable to most of the results f
Golder Paper. 

Production
der Paper states that “The aggregate demand and resulting consumption in the G

has remained relatively consistent over the years, averaging approximately 14 tonnes pe
person per year.”  This statement is surprising to us (Gravel Watch) for two reasons.   

First, we know of no statistics on the demand or the consumption of aggregates in t
A over the years, and Golder references no such statistics.  Is the Golder Paper 

confusing production for consumption, which are not the same, especially for GTA
Second, the only statistics that we can find recording the production of aggregates 
r the years in Ontario are those released by TOARC. These statistics have been 

plotted in a 2008 MNR presentation authored by Brian Messerschmidt in slide number 5, 
shown here in our Figure 3 [Messerschmidt 2008].  This slide shows production of 
aggregates in Ontario varying from 197 million tonnes in 1989 down to 128 million
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tonnes in 1992 then up to 177 million tonnes in 2006 with various oscillations in 
between.  In our opinion, this is not “relatively consistent”.  To conclude, the “con
that the Golder Paper provides about consumption rates for GTA seems questionable. 

 

text” 

 

igure 3. Ontario’s aggregate production trends (1988-2006). Vertical axis is million 
nnes (labels run from 125 to 200) produced per year in Ontario.   Labels on horizontal 

 

 
F
to
axis run from 1987 to 2007.  From Messerschmidt slide 5 in 
http://www.ogra.org/lib/db2file.asp?fileid=20266  Source data is from TOARC statistics,
e.g., Table 1 in 

 
http://www.toarc.com/pdf/Stats_2005.pdf  

 
 
 
 
8. Inaccessible Data 

 gathering data about aggregate reserves is that in Ontario such 
gures are considered to be proprietary to the pit and quarry operators.  If these figures 

wer ds 

ollected data was to remain inaccessible and private.  It 
wou

e 
ct to external scientific review.  The kind of research that 

is b

 
A basic problem to

fi
e publicly available, they could be analyzed by groups such as NGOs to predict tren

or to propose policy change. 
To overcome this problem, MNR and Golder/MHBC gathered proprietary data from 

quarries on the basis that the c
ld be available to the Golder/MHBC consultancies but not to the public (and not to 

NGOs such as Gravel Watch). 
The result is that the bulk of the data collected in the Golder Paper is hidden from th

public and thus cannot be subje
ased on hidden data is in basic disagreement with the tenants of good science, which  

require that data should be accessible and computations/results should be reproducible.   
As Wikipedia puts it in their article on scientific method, a “basic expectation is to 

document, archive and share all data and methodology so they are available for careful 
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Figure 4.  CPCA areas in southern Ontario. CPCA Area 4 is GTA (Greater Toronto 
Area).  CPCA Area 1 is the south and west of CPCA Areas 2 and 3.  This is from Figure 
 in the Golder Paper,  

tiny by other scientists, thereby allowing other researchers the opportunity to verify
results by attempting to reproduce them. This practice, called full disclosure, also allows
statistical measures of the reliability of these data to be established.” 

Without this access to data, the public is expected to assume that the research was 
done without making any errors and without any bias in interpreting t

researchers.  It is unlikely that Golder/MHBC workers, being human, are immune t
making errors.  The first sentence of the Golder Paper Executive Summary says that 
mineral aggregate “is one of the most vital commodities to the economy of Ontario,” 
without mention of the cost, disturbance or damage of mining, transporting or using 
aggregates.  This suggests that Golder and MHBC may have an industrial bias. 

The inaccessibility of the main data for the Golder Paper means that its results wi
inevitably be viewed with some skepticism.   

The province has paid a substantial amount for this paper, perhaps $250,000, and as
result, has received data that cannot be externa
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9. Validating Data for Area 4 (GTA) 

 this section Gravel Watch attempts to validate Golder’s research on Area 4 (GTA) 
section is that we (Gravel Watch) believes that 

there are inconsistencies in Golder’s numbers.  In particular, we believe that the Golder 
Pap

 

low. 

tario, including their classification as to quarries or pits, and their 
lice d in 

 of 
h 

estone/dolostone (see Figure 6).   The following offers a comparison 
of t

 

 4 purple (or dark red) dots and one blue 
dot

hile 
 

 is 

  

 
In

in some detail. A quick summary of the 

er should have considered certain limestone/dolostone quarries which they appear to 
have omitted. 

In order to follow this detailed analysis, it is recommended that the reader refer to the
Figure 2 map in  the Golder Paper (SAROS Paper 5). Part of that map is reproduced in 
our Figure 5 be

ALPS. Gravel Watch has obtained a copy of non-confidential data from MNR’s 
Aggregate Licencing and Permitting System (ALPS) database.  This lists all licenced 
aggregate sites in On

nced area (hectares).  From this it was determined which set of quarries are locate
GTA (taken to be MNR’s Aurora district, which is CPCA Area 4). Determining which
these licences produce limestone/dolostone is not self-evident but becomes possible wit
the support of the publicly available ARIP (Aggregate Resource Inventory Program)’s 
geological reports.  

Using this information (notably the ARIP reports for GTA)., it can be  concluded that 
there are 12 quarries in GTA.  Correlating ARIP and ALPS data reveals that 8 of these 
quarries produce lim

hese findings to those of the Golder Paper. 
Five dots. Maps are provided near the end of the Golder paper (see Golder Figure 2

or Figure 5 below). These maps indicate that the Golder research found 5 limestone 
quarries shown in Area 4 of the Golder map, as

.  (One of the purple dots overlaps much of the blue dot.)  According to the map’s 
legend, purple dots represent aggregate properties of sizes greater than 60 hectares, w
blue are 20 – 60 hectares. The Golder table indicates 4 not 5 sites for Area 4 (for example
see table on page 26 of the Golder paper).    In order to resolve this contradiction, the 
reader is referred to Part 3.1 on pg 12 of the Golder Paper stating, “five licenced quarries 
in Area 4 (one quarry has two Licences combined on one Site Plan, and is considered a 
single operation).” Their reference to 2 licences being considered to be a single quarry
confusing. Further on, in Part 4.2 on page 23, the Golder Paper states: “where extensions 
to existing quarries were found to be less than 20 hectares, evaluations were completed.”
These statements can lead to the conclusion that the Golder Paper in essence combined 
two adjacent Nelson quarries, one of  the size of 16.2 hectares and 202.1 hectares 
respectively (see Figures 5 and 6 below).  If the Golder Paper’s data concealed in their 
Appendix A was accessible, one could better understand the contradiction between the 
Golder map and tables. 
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5499 and 5657, which are Nelson quarries.   This map is part of Golder’s Figure 2.  The 
red rings around some dots indicate “Site Verification Visit”. 

ining two of the licences ), 
whereas the MNR ALPS data indicates 8 limestone/dolostone quarries in this same 
CPCA region (Area 4).  Correlating with the ARIP reports, the locations of these 8 
quarries were determined and compared with the 5 dots indicating quarry locations in the 

 

 
Figure 5.  Area 4 (GTA) with its 5 dots (4 purple and one blue).  The blue dot is partially 
hidden by a purple dot.  These two dots are marked on the map by Golder as quarries 

 
 
Five quarries or eight quarries?   It was surprising that the Golder Paper maps 

indicate 5 limestone/dolostone quarries in Area 4 (before comb
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Golder Paper’s maps. One could deduce that the 5 dots in the Golder Paper likely 
correlate with the first five of the 8 ALPS quarries (see lines1-5 in our Figure 6). 
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  ID Name used here Client Type type tonnage (ha) 
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(Decommissioned)
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a) (Canad A Quarry 90,700 33.6

8 3187 Bowmanviille 
 

nt A 
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Ceme Quarry 4,500,000 225.1

Total             464.7

        
Grand 
total     1372.95

 
Figure 6.  S s one/d uar s in Area ) b PS
a IP

ur  lists t  8 quarries in Are  according  the ALP  and ARIP ata.  It se
lear that one of the purple dots from the Golder map must be the Acton quarry (listed as 

rlapping Golder dots (one purple and one blue) would be the two Nelson 
quarries (#3 and #4).  The fifth Golder dot could be the Dufferin Extension quarry, but 
con

at 

s to be an error as it would change the numbers in Golder’s 
tables for licenced and extractable areas. 

pread heet of limest olostone q rie  4 (GTA ased on AL  
nd AR . 

 
Fig e 6 he a 4  to S  d ems 

c
#1 in Figure 6), and another one must be Dufferin (#2 in Figure 6).  It also seems likely 
that two ove

ceivably it might be the Halton quarry as both of these are essentially adjacent to the 
Dufferin quarry.  

There is a further concern regarding quarries #6, #7 and #8 (Halton, ID# 5493, 
Mississauga  ID# 6609, and Bowmanville ID# 3187).  Since the Golder Paper states th
they have considered all limestone/dolostone quarries, this contradicts the ALPS data 
which indicates that there are (at least 3) more quarries. From Gravel Watch’s point of 
view, such an omission seem

 12



The Golder Paper’s omission of the St Mary’s Bowmanville quarry seems quite
surprising.  Should it not have been included as it also quarries limestone/dolostone?  
While St Marys may use most of its limestone to make cement on site, it also likely to 
produce crushed limestone/dolostone as a supplement for cement and asphalt. Adding S
Marys Bowmanville production to Golder’s tables would alter the values of their 
numbers considerably. 
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erves if they are between 14 and 55 million tonnes, and otherwise 

“scarce”.  By this model, three quarters of the 4 quarries in GTA (as counted in Golder’s 
ate reserves (see Golder Figure 4).  This sort of model 

seems not to capture the relevant concept of “abundance”.   Intuitively, it is desirable to 
esta le 

n 
 

 

t 
 and abundance, and such 

statements about depletion appear not well founded.  The actual figures in the Golder 

Concern about areas.  One further concern is that the cumulative licenced quarr
area (hectares) reported by Golder for Area 4 of 908.7 hectares (see Golder Report, Pa
4.1, pg 22) does not correspond to the cumulative licenced quarry area from ALPS for t
same region, namely, 1372.95 hectares (see bottom line of  our Figure 6).  One could 
conclude that the Golder Paper only considered the first four quarries in Figure 6 (
ID#5492; Dufferin, ID#

ulative area for these 4 quarries is 908.25 ha, marginally less than that reported by 
the Golder paper, a discrepancy which could be explained by the fact that the site plans 
were sometimes found by Golder not to be exact.  If our surmisal is accurate about the 
identity of the quarries included in the Golder Paper, then one could conclude that  the
Golder Paper  omitted the Dufferin Extension (ID# 608621) which, like the St Marys 
Bowmanville quarry, would likely have significant reserves, as well as the Halton
(ID#5493) and Mississauga (ID#6609) quarries, which may have more modest reserves. 
This would seriously alter the data analyzed in the Golder paper. 

Accessible data.  The fact that our analysis did not reproduce Golder’s figures 
regarding quarries in Area 4 is worrisome.  Of course,  this work would not have been 
necessary if the data were accessible.  Without this accessibility, there is likely to be 
skepticism about whether the Golder Paper’s calculations and tabulation of aggrega
reserves are accurate. 

 
Abundance and Scarcity 
 
The Golder Paper defines and then estimates “abundance” of quarries (see their 

Figure 4).  It defines a quarry as having “abundant” reserves if these exceed 55 million
tonnes, “moderate” res

tables) have abundant or moder

blish if we have enough aggregates to serve our needs for now and for a reasonab
span of time into the future.  Unfortunately, the Golder Paper does not have an estimatio
of the need or rate of consumption for aggregates for Area 4 (GTA).  Picking a seemingly
arbitrary number such as 55 million tonnes and using it to define abundance seems 
unsatisfying and not a good basis for future planning. 

Page 27 of the Golder Paper states, “It could be concluded that, without new licenced
reserves being added, a large number of the quarries in each of these areas will reach 
depletion within the next couple of decades, depending on the annual rate of extraction at 
each of the sites.”  The alarmist tone of this statement is not based on rates of 
consumption (Golder presents no consumption figures). Without these rates, it is no
possible to make reasonable predictions about scarcity
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Pap

per 
 is limited to only quarries (not pits), only 

quarries of at least 20 hectares in size, only limestone/dolostone, only one market 
in 75 kilometers of Vaughan Corporate City 

entre, only “high quality” stone, etc.  The paper takes such a narrow focus, that it is 
diff o see 

tific 

 to 

that MNR has taken an important step in creating the SAROS 
pro ates.   

Adv serve as 

 

tario 
 Operations,” 

ommissioned by the Ontario Ministry of Natural Resources, Report Number 09-
4, December 17,2010, 

http://www.mnr.gov.on.ca/en/Business/Aggregates/2ColumnSubPage/286708.html

er refer only to limestone/dolostone quarries, whereas over half of the tonnage of 
aggregates comes from pits not quarries, again suggesting that the Golder Paper 
predictions about scarcity are speculative.  

 
11. Conclusions and recommendations 
 

The SAROS Charter and the Golder Paper’s title suggest that the paper covers 
“Aggregate Reserves in Existing Operations” in all regions of Ontario.  The Charter 
indicates SAROS is to study pits and quarries across the province.  In fact, the pa
extensively narrows its focus as follows.  It

(Greater Toronto Area), only quarries with
C

icult to extrapolate how its results apply across the province.  That is, it is hard t
the forest for the trees. 

The essential data that the Golder Paper uses for its analysis is proprietary to 
aggregate operations (to the quarry operators).  The data is inaccessible to the public, 
with the result that the Golder Paper’s results cannot be externally validated. Scien
principles, such as reproducible results, do not apply because the data is inaccessible.  
Therefore, any conclusions the Golder Paper makes based on this data can be expected
be met with skepticism. 

Gravel Watch feels 
ject, with its six papers, to collect data toward wise planning regarding aggreg
We recommend that MNR should in the future maximize transparency and 

accountability, as per the SAROS Charter.  For example, data from papers such as the 
Golder Paper should be publicly accessible.  More generally, as transparency and 
accountability increase, we expect that the industry will be viewed with increasing trust 
and understanding. 

We recommend that MNR should proceed to develop the strategic aggregate 
roadmap that was described and recommended by the SAROS Aggregate Resource 

isory Committee to the Ministry of Natural Resources.   This roadmap may 
the basis for a Provincial Aggregate Resource Strategy and an Aggregate Resource 
Conservation Strategy, as proposed by the SAROS Charter. 
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ssary of Terms 
pted from TOARC’s Mineral Aggregates in Ontario

 
 
Glo
Ada , Statistical Update, 2009 

Agg ggregate. Includes sand, gravel, limestone, dolostone, crushed 

LPS.  The Aggregate Licence and Permit System (ALPS) is an automated data base 
that facilitates the management of mineral aggregate production and related 

ndividual licences, aggregate permits and wayside permits across the 

uilding Dimension.  A slab or block of rock, flagstone if foliated and dimension stone 
l 

 Shale is 

inerals. 

sources Act. 
 of 

Cru r stone mechanically crushed to specified sizes and grading. 

Gr ore 
r 

 

he 

Lic er the Aggregate Resources Act 

Lic

Pit. ater from which unconsolidated aggregate is being or has been 

Qu and under water from which consolidated rock is or has been 
excavated and the site has not been rehabilitated. 

 
regate or mineral a
stone, rock other than metallic ores, and other prescribed material. 

A

information, for i
province. 

B
if massive, generally rectangular, and cut to specified measurements for ornamenta
surfacing in buildings or other construction applications. 

Clay/Shale.  Clay is a fine-grained, natural, earthy material composed primarily of 
hydrous aluminum silicates. It is plastic when moist and hardens when dried.
fine-grained sedimentary laminated rock predominantly composed of clay grade and 
other fine m

Class A Licence.  A licence under the Aggregate Resources Act to allow excavation of 
more than 20,000 tonnes of aggregate annually from a pit or quarry within parts of 
Ontario that have been designated under the Aggregate Re

Class B Licence.  A licence under the Aggregate Resources Act to allow excavation
20,000 tonnes or less of aggregate annually from a pit or quarry within parts of 
Ontario that have been designated under the Aggregate Resources Act. 
shed Stone.  Rock o

Disturbed Area.  An area within a site that has been, or is being excavated to operate a 
pit or quarry, and has not been rehabilitated. 

avel.  Small stones and pebbles or a mixture of sand and small stones. M
specifically, fragments of rock worn by the action of air and water, larger and coarse
than sand. MTO specifications define gravel as unconsolidated granular material
greater than 4.75mm. 

Inactive Licence.  A licence that has been revoked or surrendered prior to the end of t
calendar year. 
ence.  A licence for a pit or quarry issued und
allowing for the extraction of aggregate in designated areas. 
enced Area.  A specific area for which a licence has been issued for the extraction of 
mineral aggregates under the Aggregate Resources Act. 
  Land or land under w
excavated, and has not been rehabilitated. 
arry.  Land or l
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re-
 adjacent land. 

 size from .075 mm to 4.75 

 

Rehabilitation.  To treat the land from which aggregate has been excavated to a p
excavation condition or use, or to a condition compatible with

Sand.  Any hard granular rock material finer than gravel and coarser than dust. MTO 
specifications define sand as granular material ranging in
mm. 


