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SOME ASPECTS OF ENVIRONMENTAL GEOLOGY

By 

D. F. Hewitt1

Environmental geology deals with the interrelationships 

of the geological environment and the human community. A 

certain amount of geological planning is essential in several 

spheres of human activity and this planning is the work of the 

environmental geologist. Four spheres of activity in which 

geological planning is necessary are enumerated below:

(1) Geological planning involved in the development of essential 

industrial mineral resources and the ensurance of an adequate 

supply of vital construction materials such as sand and 

gravel, stone, portland cement, gypsum, etc. to the 

community at a reasonable price.

(2) Geological planning for waste disposal sites.

(3) Geological planning for water supply and control of water 

pollution and contamination.

(4) Engineering geological studies of the geological environment 

necessary for foundations and all land uses that involve the 

nature of the unconsolidated and consolidated basement.

Frye (1967, p.2) has pointed out that man has reached a 

point in his development when he must rapidly change his 

attitude towards the Earth on which he must live - or face 

catastrophy within a few generations. We need only consider

Chief, Industrial Mineral Section, Geological Branch. 
Manuscript received by The Director, Geological Branch, 
Ontario Department of Mines, 2 Feb. 1968.
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the unplanned and heedless way we have approached the use of 

our physical environment and our mineral resources. This has 

resulted in pollution of air and water, problems of waste 

disposal, and a raw materials base which may be inadequate to 

support the population in the urbanizing areas.

MINERALS IN THE URBAN ECONOMY

The rapid growth of municipalities in the Toronto- 

Hamilton area has created a need for planned development of 

land use in the areas of urban expansion. In the best 

interests of the community, zoning regulations should take 

into account the need to assure the community of an adequate 

supply of essential mineral raw materials, particularly for 

the construction industry. It is prudent to preserve and 

ensure the utilization of those valuable mineral resources 

that may be present in areas to be zoned. The aim of the 

planner should be a multiple or sequential use of the land. 

Sand and gravel or stone resources should be exploited first 

and the land later rehabilitated for building or other 

purposes.

The sequential or multiple use of land has been carried 

out in various parts of the Toronto area. A good example is 

Smythe Park on Scarlett road where sand and gravel pits were 

flourishing in 1946 while in 1960 the area had been redeveloped



- 3 -

as a park and subdivision. Another example of sequential use 

is the development of the Christie pits on Bloor Street into 

a park. At Clarkson the gravel pits formerly operated by 

Hughs Haulage, Clarkson Sand and Gravel and Sherman Sand and 

Gravel are being used for sanitary fill, preparatory to 

development of parkland. Some parkland has already been 

developed on the site. In Scarborough, Highland Creek Sand 

and Gravel are removing a 10 foot sheet of sand and gravel 

from property which is to be developed for housing.

There are substantial acreages in the Toronto-Hamilton 

area where building development has taken place on good sand 

and gravel deposits, thus ensuring that these will never be 

developed. This is the case at Clarkson where residential 

building has taken place on the gravel bar which was worked 

farther to the west. This has also taken place on the Lake 

Iroquois beach in Scarborough; and on the Greenwood Avenue 

clay deposits in east-central Toronto. A sequential use of 

the land, first for mineral extraction, and later for building, 

would be desirable to help conserve the wasting mineral assets 

of the area.

Building construction essential to urban expansion is 

dependent on the supply of several low-cost mineral commodities 

which are used in very large tonnages annually. These include 

sand, gravel and crushed stone used for concrete aggregate, 

concrete blocks and roads; clay and shale used in the manufacture
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of brick, tile, lightweight aggregate and sewer pipe; building 

stone; portland cement; gypsum products such as plaster, lath, 

and wallboard; and lime for mortar and cement. Most of these 

essential raw materials for construction cannot be shipped 

economically for long distances, and in order to keep 

construction costs down, an economic source within easy reach 

of the urban area is desirable.

The 1966 production figures for the building material 

industries located within a radius of 60 miles from Toronto 

give some idea of the quantity and value of these commodities 

being produced in the Toronto-Hamilton area annually. These 

are given in Table 1.

TABLE 1. PRODUCTION 1966, TORONTO-HAMILTON AREA

Commodity

Sand and gravel
Clay 6c shale products
Crushed stone
Portland cement
Lime
Gypsum
Building stone

Number of
Producers

86
21
23
2
3
2

10

Quantity
(Tons)

34,251,694
-

13,974,567
848,800
317,800
565,185
131,375

Value
(Dollars)

25,252,199
20,363,086
15,322,128
14,369,500
4,457,700
1,581,010

866,292

Total $82,211,915

For comparison the 1960 and 1950 production figures for 

the Toronto-Hamilton area are also given in Table 2 and Table 

3.
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TABLE 2. PRODUCTION 1960, TORONTO-HAMILTON AREA

Commodity

Sand and gravel
Clay and shale products
Crushed stone
Portland cement
Lime
Gypsum
Building stone

Number of
Producers

64
20
22
2
3
2

12

Quantity
(tons)

18,427,500
-

9,080,299
508,994
102,750
355,603
104,944

Value
(dollars)

14,781,552
16,092,792
9,707,023
7,858,159
2,024,689

871,408
820,199

Total $52,155,822

TABLE 3. PRODUCTION 1950, TORONTO-HAMILTON AREA

Commodity

Sand and gravel
Clay and shale products
Crushed stone
Portland cement
Lime
Gypsum
Building stone

Number of
Producers

30
18
15
1
3
2

17

Quantity
(Tons)

4,289,954
-

2,792,834
197,000
103,977
199,314
65,489

Value
(Dollars)

3,585,966
7,430,416
2,841,217
2,399,825
1,511,459

875,217
629,885

Total $19,273,985

An examination of the three tables given above indicates 

the remarkable increase of production of construction raw 

materials in the Toronto-Hamilton area from 1950 when the 

production was $19,273,985 to 1966 when the production was 

$82,211,915. Sand and gravel production has increased from 

30 producers in 1950 producing 4,289,954 tons valued at 

$3,585,966 to 86 producers in 1966 producing 34,251,694 tons
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valued at $25,252,199, an eight-fold increase. Crushed stone 

production has increased from 15 quarries in 1950 producing 

2,792,834 tons valued at $2,841,217, to 23 quarries in 1966 

producing 13,974,567 tons of stone valued at $15,322,128. 

Other construction materials have shown similar increases. 

The over-all increase in value of mineral production from 

$19,273,985 in 1950 to $82,211,915 in 1966 is a 4-fold 

increase.

POPULATION GROWTH AND PLANNING

During this period from 1950 to 1966 the population in 

an area within a 60-mile radius of Toronto has increased from 

2,004,000 in 1950 to about 3,700,000 in 1966, an increase of 

nearly 85 percent. Thus we see as the population nearly 

doubled, the consumption of construction materials increased 

4-fold in value. Part of this increase is due to inflation of 

prices during the period. By 1980 we can expect the population 

of the Toronto-Hamilton area to reach somewhere in the 

neighbourhood of 6,000,000 and the tonnage of construction 

material required will have increased many times. With urban 

expansion and zoning regulations restricting development of 

future resources of construction raw materials, some planning 

is now required to ensure the future development of stone 

resources on the nearby Niagara Escarpment and of sand and
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gravel resources in the Caledon and Uxbridge areas.

MINERAL PRODUCTION

Table 4 gives a listing of the leading mineral producing 

areas in Ontario and indicates that the Toronto-Hamilton area 

in 1966 stood in second place in the province after Sudbury.

TABLE 4. LEADING MINERAL PRODUCING AREAS IN ONTARIO in 1966.

Locality Value of Production

1. Sudbury $456,933,734
2. Toronto-Hamilton 82,211,915
3. Manitouwadge-Thunder Bay 57,310,758
4. Timmins-Porcupine 52,304,257
5. Steep Rock-Kenora 49,458,190
6. Blind River-Elliot Lake 47,296,884
7. Kirkland-Larder Lake 26,491,691

The Ontario production of sand and gravel, crushed stone 

and portland cement in 1950 and from 1956 to 1966 are given 

in Tables 5 to 7.
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TABLE 5. ONTARIO PRODUCTION OF SAND AND GRAVEL, 1950-1966.

Year Tonnage Value in $

1950 29,879,097 15,285,406
1956 61,436,363 34,379,015
1957 66,129,158 36,699,895
1958 67,469,064 40,055,031
1959 73,981,703 39,695,602
1960 77,660,833 43,929,708
1961 70,208,199 40,344,071
1962 76,600,813 52,365,204
1963 80,259,750 56,338,204
1964 76,917,396 54,589,444
1965 88,564,687 63,405,954
1966 94,123,982 67,245,821

TABLE 6. ONTARIO PRODUCTION OF STONE, 1950-1966

Year Tonnage Value in $

1950 5,716,059 7,843,124
1956 15,734,664 20,820,727
1957 17,390,438 22,195,815
1958 15,756,560 20,670,480
1959 17,288,796 22,053,425
1960 17,938,583 23,220,659
1961 18,361,843 23,493,092
1962 18,797,648 25,043,550
1963 20,402,614 25,073,707
1964 23,845,993 30,818,734
1965 24,659,053 32,284,988
1966 25,702,843 33,602,286
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TABLE 7. ONTARIO PRODUCTION OF PORTLAND CEMENT, 1950-1966

Year Tonnage Value in $

1950 930,000 10,953,896
1956 1,447,000 21,455,019
1957 2,184,000 33,516,000
1958 2,400,158 35,195,552
1959 2,386,334 31,731,767
1960 2,007,044 30,699,800
1961 2,226,923 35,671,569
1962 2,510,783 38,704,090
1963 2,552,665 39,551,719
1964 3,043,771 46,804,126
1965 3,145,873 50,055,554
1966 3,242,591 52,680,630

These figures indicate the large increase in consumption 

of construction materials since 1950. This has necessitated 

the development of millions of tons of new reserves, and more 

distant sources must be tapped.

The average cost of crushed stone at the quarry in 1966 

was $1.28 per ton. The average cost of a ton of sand and 

gravel at1 the pit in Ontario in 1966 was 71c* This includes 

low cost commodities such as sand fill and pit run gravel 

which may run as low as 40 to 50^ per ton. The average cost 

of washed concrete gravel in the Pickering-Stouffville area 

in 1967 was about $1.70 per ton, with the cost of washed 

concrete sand being from $1.25 to $1.45 per ton, at the pit.
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TRANSPORTATION COSTS

The values shown in the accompanying tables are based on 

the prices of these materials at the pit, quarry or plant. 

Their cost on any job-site in Toronto is increased by the 

charges for trucking or freight from the source. Trucking 

charges from the quarries on the Niagara Escarpment west of 

Toronto near Milton and Nelson vary according to the length 

of truck haul. Stone hauled from the Milton area to highway 

27 would have a trucking rate of $1.10 to $1.15 per ton, 

while stone hauled as far east as Yonge Street would cost 

$1.65 per ton for haulage, plus about $1.20 - $1.30 per ton 

for the stone at the quarry, totalling $2.85 - $2.95 per ton 

delivered. The haulage cost represents about 60 percent of 

the delivered cost of the stone, while the cost of the stone 

at the quarry represents about 40 percent. For this reason 

the annual bill for haulage of sand, gravel and stone into 

the Toronto area in 1966 would probably represent in the 

neighbourhood of $50,000,000.

Sand, gravel and stone are shipped to the Toronto market 

from Hagersville, Acton, Paris, Durham, Brighton, Marmora, and 

Uhthoff by rail for freight charges of from 8?c to over $1.50 

per ton depending on the point of origin, size of consignment 

and destination. Where the destination is a stone depot there 

is an additional cost for handling the stone, stockpiling, and
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loading trucks for local delivery. Again the haulage and 

delivery costs probably amount to at least 60 percent of the 

delivered cost of the stone or sand.

Zoning restrictions which drive sand and gravel or stone 

producers 10 miles farther from their Toronto market cost the 

Toronto consumer an additional 5 cents per ton mile or 50 cents 

per ton for truck haulage. Where large tonnages are involved, 

this increase can be important. To endeavour to keep building 

costs down it is in the public interest to develop any nearby 

sources of construction aggregates.

The fact that transportation is a large factor in the 

cost of construction,raw materials needed within municipalities 

should be borne in mind when municipal officials are considering 

the best interests of the community in regard to restriction 

of development of mineral raw materials in areas where they 

may be present.

UTILIZATION OF MINERAL RESOURCES

Deposits of sand, gravel, stone, clay and shale are 

available in certain restricted areas in the Toronto-Hamilton 

area. These materials are by no means easy to find, and, in 

many cases, are not of widespread occurrence. Because good 

quality gravel, for example, is difficult to find near Toronto, 

it is necessary to transport concrete gravel from points as
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far distant as Paris on the west and Brighton on the east. 

Aggregates are now shipped into Toronto from points as far 

distant as 110 miles by rail freight.

Mineral raw materials are a depleting asset. Because 

they are present in fixed localities they must be exploited 

where they exist. Careful advanced planning can result in 

the wise use of land and the conservation and optimum 

utilization of mineral resources that may be present in an 

area. After deposits of sand, gravel, stone or clay are 

worked out, the land can be rehabilitated and put to other 

uses. However, failure to provide for the future utilization 

of a mineral deposit that may be present in an area may result 

in the deposit being submerged by urban expansion, and lost 

to the community.

In earlier years, as urban expansion encroached on 

mineral producing land, other deposits of sand, gravel, clay, 

shale and stone could be found within easy reach of the city. 

Deposits were adequate for the population needs of the times. 

This is no longer true. It is becoming increasingly difficult 

to find deposits of these minerals, since the readily 

available deposits have become depleted or are completely 

built-over.

Figure l shows the sand and gravel producers of the 

Toronto-Hamilton area. The principal areas of sand and gravel 

production are Maple, Stouffville, Uxbridge, Pickering township,
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Brampton, Caledon, Milton, Guelph, Waterloo, Paris, Brantford 

and Fonthill.

Figure 2 shows the bedrock formations of the Toronto- 

Hamilton area and the industrial mineral producers from 

bedrock in the area. These include stone quarries, clay and 

shale pits, building stone quarries, portland cement plants, 

gypsum mines and lime plants and quarries.

The principal source of crushed stone for the Toronto 

area is the Niagara escarpment in the Dundas-Milton-Acton 

area.

INDUSTRIAL MINERAL RESOURCE SHEETS

In response to requests for further more detailed 

information on the industrial mineral resources of the Toronto 

-Hamilton area, the Geological Branch of the Ontario Department 

of Mines has begun the preparation of a series of 1: 50,000 

industrial mineral resource sheets covering the Toronto- 

Hamilton area. These sheets indicate the presence and 

disposition of bedrock outcrops of shale, sandstone, limestone 

and dolomite and give data on the physical properties of these 

materials as required for commercial development. The maps 

also give the surficial geology, showing disposition of clay, 

till, moraine, sand and gravel. These maps will enable the 

municipalities to pinpoint potential areas of mineral
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development and will assist in zoning these areas for 

commercial extractive industries. Mapping has been completed 

on two of these areas: The Markham-Newmarket area, and the 

Brampton area.

The Markham-Newmarket area contains the Iroquois beach 

sand and gravel deposits of Pickering township and the 

extensive sand and gravel deposits of the Oak Ridges kame 

moraine in Whitchurch and Uxbridge townships.

In the Brampton area the section east of Streetsville 

and Brampton is largely underlain by the Meaford-Dundas Shale. 

The Dundas Shale is quarried for the manufacture of brick and 

tile by Domtar Construction Materials Limited at Cooksville, 

and Booth Brick Limited and the Ontario Reformatory in 

Etobicoke. This shale is also used for production of light 

weight aggregate at Cooksville.

The area west of Brampton and Streetsville to the base 

of the Niagara escarpment is underlain by Queenston Shale 

which is quarried for the manufacture of brick by F.B. McFarren 

Limited and Canada Brick Limited at Streetsville, by Brampton 

Brick Limited at Brampton, and by Milton Brick Limited at 

Milton.

The Niagara Escarpment extends up the west side of the 

Brampton map sheet from Milton to Cheltenham. The lower 

portion of the escarpment is composed of rocks of the Cataract 

and Clinton Groups. The most important commercial formation
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in these groups is the Whirlpool Sandstone, an important 

building stone unit quarried at Milton, Limehouse, Glen 

Williams and Terra Cotta. The caprock of the Niagara 

escarpment on this map sheet is the Amabel Dolomite which is 

quarried as an aggregate by Milton Quarries Limited, Halton 

Crushed Stone Limited and the Dufferin quarry of Associated 

Quarries and Construction Limited.

There are a large number of sand and gravel pits in 

operation in the Brampton area the main ones being at 

Clarkson, Campbellville, Limehouse, Glen Williams, Brampton, 

Huttonville, Malton and Hanlan.

The Brampton and Markham-Newmarket sheets are not yet 

published but are available for examination by the public on 

open file at the Resident Geologist's Office for Southern 

Ontario in Toronto.

In addition to this work the Geological Branch has 

commenced a study of potential quarry sites on the Niagara 

escarpment from Niagara Falls to the Bruce Peninsula.

REFUSE DISPOSAL SITES1

Another aspect of environmental geology is to assist in 

the selection of refuse disposal sites. Metro Toronto produces

 ^-Hughes, G.M., Selection of Refuse Disposal Sites in 
Northeastern Illinois, Illinois State Geological Survey, 
Environmental Geology Notes No. 17, 1967.
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approximately 4,500 tons of refuse a day which must be disposed 

of by incineration or land fill. Near-surface disposal by 

landfill requires some examination of the surficial deposits 

in the neighbourhood, and the underlying bedrock. Depending 

on the nature of the contaminants in the landfill, the 

leachate from the fill may percolate out and contaminate 

local ground water aquifers. The conditions under which 

contaminants are produced and mobilized are not fully 

understood. Some natural purification of the leachate may 

take place by ion exchange in the neighbouring clays. 

Favourable disposal sites include those having a 

relatively impermeable base of clay or till. In some cases 

disposal sites may be lined with compacted clay to decrease 

the speed of percolation of leachates. Dry conditions are 

also favourable and disposal sites above the water table are 

desirable.
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