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AGGREGATE RESOURCE INVENTORY
OF THE SOQUTH RIDING MOUNTAIN AREA

ABSTRACT

An aggregate resource inventory was conducted within the South Riding Mountain area
in 1981. Field investigations included mapping the surficial geology and backhoe testing of
selected deposits. Laboratory sample analysis included grain size analysis and determination
of clast lithologies. The sand and gravel deposits are located within kame moraines, outwash
plains and meltwater terrace deposits. There are 275 million cubic meters of sand and gravel
reserves within the study area, sufficient reserves for more than 25 years. High quality

deposits are not present due to the high shale content.

INTRODUCTION

The SouthARiding Mountain study area consists of Rural Municipalities of Strathclair,
Harrison, Clanwilliam, Minto and the Local Government District of Park. It is Tocated between
latitudes 50° 14' to 50° 43' north and Tongitudes 99° 41' to 100° 31' west, and south of and

adjoining Riding Mountain National Park (Fig. 1). It covers an area of 2660 square kilometres.

The pufpose of this study was to map the surficial geology and to provide detailed
aggregate resource information for each municipality. Preliminary map series 1980 SRM 1-4
(Groom, 1980) at a scale of 1:50 000 are available delineating the surface deposits. - The
Tocation and quality of aggregate resources shown on Map OF83-1 accompanying this report was

based on this preliminary map series.

PREVIOUS WORK.

Tyrrell (1890) studied the Cretaceous bedrock along the Assiniboine River and
describes bedrock outcrops near Minnedosa. .Using regional nomenclature, Kirk (1930) described
the stratigraphy-of the marine Cretaceous of Manitoba from Swan River to Turtle Mountain. A
comprehensive rebort and map was published by Wickenden (1945) on the Mesozoic stratigraphy
along the Manitoba Escarpment. The chemical and mineralogical composition of the Millwood and
Odanah Members of the Riding Mountain Formation are presented by Bannatyne (1970) to determine

the economic potential of these members. The bedrock topography and geology are shown in

-1 -
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Klassen et al. (1970) and Teller et ‘al. (1976). Cretaceous rocks and their foraminifera are
described in detail by McNeil and Caldwell (1981) who correlate the Riding Mountain Formation

3

with the Pierre Shale.

Early geological reports by Bell (1876) and Tyrrell (1892) mention some of the
glacial geology of the area. A surficial geology map and description of surficial deposits
was first présented'by Johnston (1934). The Quaternary geology and geomorphology is described
in detail by Klassen (1969, 1975, 1979) and Klassen and Elson (1972). A preliminary report on

the surficial geology and aggregate resources was previously published by Groom (1980).

PRESENT STUDY

Airphotographs at scales of 1:70 000 and 1:15 840 were used to delineate surficial
&eposits. A11 natural exposufes and road cuts were examined in the field by H. Groom. A
backhoe was used to evaluate selected surficial deposits and to sample sand and gravel deposits.
Laboratory analysis included sieving the sand and gravel samples between 0.074-101.6 mm. Sizes
greater than'2.0 mm were retained for pebble analysis. Pebble analysis included the percentage
of each lithology as we]]ras the weight percentage shale. The grain size.analysis data was run
through the Aggregate Resources Section Industrial Usage Assessment compufer program which

correlated the data to industrial specifications.

The quality of each sand and gravel deposit was estimated based on the percentage
gravel (sizes greater than 2.0 mm). "Reserve estimates were calculated by multiplying the areal
distribution of each deposit by the average depth. Reserve estimates for each quarter section

are available on computer printout through the Aggregate Resources Section.

TOPOGRAPHY

The South Riding Mountain study area lies west of the Manitoba Escarpment at the
Second Prairie Level. It can be divided into two physiographic regions. The Riding Mountain
Uplands generally lie above the 550 m contour and cover the northeastern two-thirds of the map
area. The Assiniboine River Plain lies below this contour and forms the remaining portion of

the district. The topography on the uplands is that of a hummocky stagnation moraine. Numerous



kettle lakes and sloughs dot the area and the relief is high, often exceeding 10 m. The
relief on the plain is more subdued and rarely exceeds 8 m. The topography is rolling and

Takes and sloughs are numerous.

BEDROCK GEOLOGY

The upper bedrock in the study area consists of shales of the Upper Cretaceous Riding
Mountain Formation (Pierre Shale of McNeil and Caldwell, 1981). Overburden depth varies from
bedrock exposures along Minnedosa River to depths of 182 m (Teller et al., 1976) southeast of
Erickson. The bedrock consists primarily of the Odanah Member, a hard siliceous shale. South
of Minnedosa (Little Saskatchewan) River and adjacent to Highway 10, the bedrock is bentonitic
shale of the Millwood Member. The economic potential of each member is discussed by Bannatyne

(1970).

SURFICIAL GEOLOGY-

The surficial géology is shown in Figure 2. The oldest recognized ti1l in the area
is the Minnedosa Ti11 named by Klassen (1966). This til1l is yellow brown to'grey brown, compact,
jointed and manganese stained along the joints. It was not seen in outcrop at the surface but

was identified in several road cuts where it underlies younger till.

There are two surface tills in the study area: the Lennard Till on the plain and the
~Zelena on the uplands. Litho]ogi§a11y and physic;]]y they are very similar. They are loose,
structureless, slightly clayey, yellow brown to grey brown in colour and contain shale, -
Precambrian and carbonate pebbles in the coarse fraction. Klassen (1979) differentiates the
tills on the basis of the carbonate content of the matrix; the Lennard contains 14 to 19 per

cent carbonate while the Zelena contains between 26 and 36 per cent.

The knolls and ridges of the plain are composed entirely of till but on the uplands

the hummocks occasionally comprise till underlying stratified silt, sand or sand and gravel.

Two large kame moraines are found on the uplands. One is 8 km Tong and trends north-
ward along the western edge of Bottle Lake (Fig. 3). The other extends west from the first
kame moraine for 13 km to the Minnedosa River. These features are up to 25 km high and consist

primarily of coarse sand and shaley pebble gravel.

-4 -
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Figure 3. Airphoto stereopair (A21808-36, 37, 1:70 000) showing sand and gravel kame
moraine complex (1) of deposit 22011. Also shown is deposit 22007A and
Bottle Lake (2).



Two’roughly triangular glaciofluvial outwash plains cover a large portion of the
upland area. One lies northwest of the Minne&osa River below Heron Creek and the other lies
east of the Minnedosa River between Clear Lake and Proven Lake. The surface of these outwash
plains is hummocky with relief up to 10 m although'locally they are gently rolling. The
northern plain consists largely of course, sha]éy gravel in the west and grades into sand and
silt to the east along the Minnedosa River (Fig. 4). The eastern outwash plain also consists
of coarse shaley grave]lat its northern extent near Clear Lake and grades into sand and silt
towards the south. The material within the hummocks is often faulted indicating the outwash
was laid down over ice which later melted away producing the faulting and the rolling
topography. A third outwash plain, east of Otter Lake, is much smaller in areal extent and its
surface is flatter than the plains to the west. It is comprised oﬁ 3 to 5 m of shale rich

pebble gravel.

The Minnedosa River and Rolling River Valleys are spillways that carried meltwater
from the area during the last deglaciation. Their terraces, particularly along the Minnedosa
River, are often comprised of thick accumu]atiéns of sand and gravel (Fig. 5). The deposits

are usually very shaley but occasionally the shale content is as little as 15 per cent.

A series of meltwater channels much smaller than the spillways are located on the
ti11 plain near Strathclair. Two exposures in the channels indicate that they are floored by

shallow deposits of shaley fine pebble gravel (Fig. 6).

Deposits of glaciolacustrine clays occur in a large area around Proven Lake and in a
much sma]]er.area near Erickson. In both of these areas the terrain is flat. They consist of
yellow silt grading into yellow siTty c1ay'that is jointed and manganese stained and overlies

a grey, lacustrine clay.

Drainage is not yet well established and with the exception of deposits on the
spillway floors, there is 1ittle alluvium in the area. Organic deposits, on the other hand,
are very common. fhere are large swamps around Proven and Bottle Lakes and along the banks of
the creeks. Most of the small kettle lakes and sloughs are fringed with hay meadows or swamp

deposits consisting of muck and peat.



Figure 4. Airphoto stereopair (A18630-74, 75 at 1:15 840) of deposit 22006 showing
outwash plain (1), gravel pits (2) and gravel ridges (3).



- Figure 5. Airphoto stereopair (A18626-123, 124, 1:15 840) showing terrace sand and gravel
deposit 22021. Also shown are Minnedosa (Little Saskatchewan) River floodplain (1),
terraces (2) and gravel pits (3).



Figure 6. Airphoto (A21748-31, 1:70 000) showing meltwater channels near Strathclair (1)
and Salt Lake (2). Arrows indicate direction of flow.
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Figure 7. Terrace deposit 22021 along the Minnedosa Spillway, 5 km south of Elphinstone.
Shovel is 0.97 m high.

Figure 8. Cobble gravel of terrace deposit 22015 along the Minnedosa Spillway, 2 km north
of Elphinstone. Shovel is 0.97 m high.
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AGGREGATE RESOURCES

Aggregate resources within the study area are the result of the melting of stagnant
ice on the Riding Mountain Upland. Meltwater flowed south from the Upland through a series of
channels and spillways into Lake Souris, and at a later stage into Lake Agassiz. Two prominent
spillways, the Minnedosa and Rolling Rivers deposited sand and gravel as river terraces
(Figures 7 and 8). Esker-kame complexes and outwash plains (Fig. 9) were also deposited as the
stagnant ice melted.

The distribution of sand and gravel deposits are shown on Map OF83-1 accompanying
this report. Pebble Tithologies and a summary of grain size analysis of each sample is shown
on Table 1, Appendix I. Generalized material content, estimated quality, and reserves are

shown on Table 2, Appendix I.

Figure 9. Faulted sand in outwash plain deposit 22006, 1.5 km south of Crawford Park.
Scale is 1 cm = 0.19 m.
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Quality of Sand and Gravel

A total of 76 deposits have been identified within the study area. The generalized
quality of each deposit was estimated based on field observations, the percentage gravel (sizes
greater than 2.0 mm), and potential industrial uses. Laboratory analyses were performed on

85 samples.

The type of industrial uses for which the sample is suited is related to the grain
size distribution. Although processing methods can modify the sediment to accommodate a
variety of potential uses, the industrial uses are based on the natural (unprocessed)
characteristics of the deposit. A computer program developed by the Aggregate Resources
Section of the Mineral Resources Division correlates specification requirements. (grain size
distribution) of 48 different industrial uses with the grain size distribution data derived .
from laboratory testing of each sample. The computed results include individual ratings
(suitable, marginal, or not suftab1e) for each correlation, and a positive or negative
indication of whether écreening is required; whether it is necessary to reﬁove silt or clay
from the deposit; whether crushable material is available on site; or whether it is'necessary

to add fines to meet the specifications for a part{cular use.

Size fractions greater than 8 cm were normally not included within the deposit sample.
Size fractions greater than 15 cm are recorded in the fie]d'and referred to as crushable material.
Due to the complexity of sampling the coarse size fr;ctions (cobbles and boulders) this size
fraction was not included with the grain size distribution and is reflected in the absence of

suitabilities for the coarse aggregate specifications.

The grain size distributions and industrial assessment for each sample are presented

in Appendix II.
Reserves of Sand and Gravel

Total estimated reserves within the study area are 275 115 400 cubic metres.
Reserves for each municipality are shown as Table 1, and total feserves by quality are shown as
Table 2. There are no high quality reserves within the study area, although there are 127.4
million cubic metres of medium to high quality sand and gravel. The largest reserves are
located within the L.G.D. of Park with an estimated 192.9 million cubic metres or 70 per cent

of available reserves.

-13 -



Municipality
L.G.D. Park

TABLE 1

Estimated Reserves of Sand and Gravel
by Municipality

Reserves
(cubic meters)

192 900 000

R.M. Clanwilliam
R.M. Harrison
R.M. Strathclair

14 400 000
31 900 000
12 600 000

R.M. Minto

Quality
High
Medium-High
Medium
Low-Medium
Low
Unknown

23 300 000
TOTAL 275 100.000

TABLE 2

Estimated Reserves of Sand and Gravel
by Quality

TOTAL

TABLE 3

Estimated Annual Demand for Sand and Gravel

by Municipality
(cubic metres)

Municipal
Dept. Highways
Contractors
TOTAL

Cumulative Total

LGD : R.M. R.M.
Park © Clanwitliam Harrison
500 15 000
3 600 13 000
4 100 28 000

111 100 cubic metres
-14 -

Per Cent

70.1
5.2
11.5
4.5
8.4

99.7

Reserves

{cubic meters)

127 400 000
38 700 000
83 400 000
19 500 000

6 100 000

275 100 000

R.M.
Strathclair

14 000
38 800

52 800

R.M.
Minto
300

700

1 000



Demand for Aggregate

The estimation of the demand for sand and gravel was derived from consideration of:
1. Manitoba Department of Highways and Transportation upgrading and improvements,

Requirements of each municipality, and

N

3. Construction requirements of private contractors and aggregate suppliers.

The demand for sand and gravel by municipality is shown on Table 3. Annual demand
is estimated at 111 100 cubic metres, with the highest demand within the R.M. of Strathclair.
The Manitoba Department of Highways and Transportation utilizes an estimated 63 500 cubic metres

annually, or 59 per cent of all sand and gravel consumed.

CONCLUSIONS

The South Riding Mountain area has an abundance of sand and gravel resources located
within the kame mokaines} outwash plains and heltwater channel terraces. Although there is an
abundance of sand and gravel there are no high quality deposits as the shale contéﬁt is
generally between 20 and 50 per cent. A comparison of supply and demand shows there are

sufficient reserves of sand and'graveI for more than 25 years. .

-15 -
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. TABLE 1
PEBBLE LITHOLOGY AND GRAIN SIZE ANALYSES

26.1

o LITHOLOGY - - = = = = = = = = = - =
Shale

Precambrian Carbonate Shale Weight Gravel Sand Silt/Clay

Deposit Exposure Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent
22000 59 16.4 60.6 22.1 10.6 44.9 53.6 1.5
22001 13 28.4 58.6 11.6 6.3 66.6 25.2 8.2
12 9.0 33.9 57.1 40.1 77.5 19.1 3.4
73 33.2 60.0 4.9 3.5 73.8 24.4 1.8
74 22.5 50.9 19.7 17.0 33.4 65.4 1.2
49 18.8 32.6 46.4 38.9 53.7 44.3 2.0
50 44.5 49,7 4.7 0.1 68.9 29.7 1.4
51 35.4 51.7 4.8 10.1 65.8 31.3 2.9
52 36.9 46.4 13.7 10.3 70.3 26.8 2.9
. - 54 27.5 38.0 29.0 9.8 25.6 73.4 1.0
22002 69 37.7 - 49,2 12.0 9.9 36.4 62.6 1.0
22004 Bl14 14.4 42,5 43.2 33.8 43.9 50.9 5.2
22005 96 31.6 62.1 6.3 3.8 61.8 36.1 2.1
22006 3 15.3 31.7 51.8 50.2 38.9 60.0 1.0
: 4 20.4 27.7 51.8 39.1 22.5 76.4 1.1
14 14.4 29.7 55.9 32.8 73.5 24.8 1.7
80 21.9 54,7 16.9 47.0 49.7 49.9 0.4
81 27.3 58.4 15.2 11.3 62.1 37.4 0.5
146 38.4 60.3 - 10.0 63.7 34.2 2.1
22007A 2 14.9 21.4 60.5 81.2 41.4 56.7 1.9
68 24.1 61.8 13.2 10.7 68.8 29.5 1.7
98 30.9 47.1 21.6 22.9 22.6 75.5 1.9
220078 6 16.2 29.9 53.9 27.6 52.4 47.3 0.3
8 '30.6 36.4 32.2 12.0 54.2 44,1 1.7
67 22,2 50.0 26.8 24.0 62.6 34.6 2.8
22008 79 52.6 14.1 7.8 36.2 60.7 3.1



Precambrian Carbonate Shale Elggz;ﬁt : Gravel .Sand Silt/Clay

Deposit Exposure Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent
22009 10 26.6 S 64.1 9.4 4.0 52.0 43.9 4.1
11 34.8 © 55.5 7.1 5.1 59.3 28.8 11.9
22011 90 8.8 10.4 80.8 88.7 9.5 89.1 1.4
109 32.9 53.8 10.6 4.4 65.9 32.2 1.9
22012 144 - - - - 57.1 40.1 2.8
22014 143 31.5 52.3 10.0 5.2 56.1 42.4 1.5
22015 140 20.8 - 25.9 53.3 33.3 ' 45.3 53.3 1.4
22017 B18 36.6 52.9 8.7 3.9 36.4 61.6 2.0
22018 60 32.3 57.3 7.7 6.7 14.8 82.0 3.2
22019 93 24.8 68.1 0.5 3.8 33.7 62.2 4,1
22020 . 139 34.3 59.8 1.4 - 52.9 44.5 2.6
22021 122 7.9 13.9 77.0 44.1 42.7 56.1 1.2
123 41.5 51.1 4.0 0.6 45.9 52.9 1.2
22022 20 38.3 57.1 3.0 1.8 39.4 57.6 3.0
22023 21 32.7 55.3 9.0 6.5 30.3 67.6 2.1
22024 23 : 32.8 47.5 18.9 21.1 40.4 58.4 1.2
22025 46 3.1 53.6 8.2 12.0 ’ 67.1 28.1 2.8
22027 32 27.5 38.5 33.0 29.5 16.0 72.9 1.1
22028 36 32.2 37.9 29.1 23.2  55.4 43.5 1.1
22029 25 51.3 38.9 8.5 1.3 58.2 40.4 1.4
22030 29 41.5 . 44.9 13.6 13.0 47.3 51.5 1.2
22031 63 38.1 44.7 13.2 . 25.4 43.9 54.0 2.1
22033 115 26.7 52.9 5.5 6.5 47.4 50.7 1.9
22034 117 33.0 48.2 17.0 8.5 52.4 43.9 3.7
22036 110 11.7 10.6 76.7 73.8 46.5 45.0 8.5
22037 41 . 25.7 28.1 46.1 47.3 58.9 36.1 5.0
42 25.5 35.5 36.9 21.7 59.5 39.5 1.0
9 34.3 31.9 17.8 24.4 74.1 1.5

44 32.



- . e m e m e = e e e e o=

Precambrian Carbonate Shale 32?;& Gravel Sand Silt/Clay

Deposit Exposure Per Cent Per Cent "Per Cent Per Cent Per Cent Per Cent Per Cent
22039 215 26.5 59.3 9.7 - 69.1 26.3 4.6
22040 170 22.6 53.1 19.8 6.0 54.0 " 42.3 3.7
22042 149 13.9 15.5 70.6 71.5 24.7 73.5 1.8
22043 1]1 35.9 63.2 0.5 - 61.1 - 36.7 2.2
22044 151 22.7 44.0 33.3 29.4 32.4 66.3 1.3
154 32.4 57.6 10.1 - 50.4 47.7 1.9
22045 188 26.3 59.0 10.4 3:3° 70.6 27.1 2.3
22048 200 35.6 49.5 7.9 1.6 59.5 33.7 6.8
22049 157 30.1 54.1 15.3 5.1 48.1 49.9 2.0
22050 B2 38.1 59.8 1.6 0.3 59.7 32.8 7.5
22051 194 36.8 57.9 3.2 - 73.3 24.5 2.2
22052 16 29.8 60.4 9.3 1.5 55.8 42.2 2.0

22053A - 192 31.9- 66.3 0.6 - 55.3 40.1 4.6
22054 18 31.4 58.8 6.7 8.0 72.7 24.7 2.6
22055 17 24.9 58.0 14.8 10.0 68.2 28.9 2.7
22057A 19 27.2 62.3 7.6 12.8 29.3 66.0 4.7
206 25.4 52.5 21.3 11.0 54.4 43.0 2.6
220578 205 29.4 62.3 6.7 5.3 50.7 48.1 1.2
22062 185 13.3 46.1 40.6 28.2 58.1 38.2 3.7
- 22067 309 22.2 29.3 46.7 17.0 62.7 34.7 2.6
22068 319 - - - 55.7 42.2 2.1
22069 298 - - - 59.3 38.2 2.5
22070 296 - - - 71.1 26.0 2.9
22072 257 - - - 72.4 21.0 6.6



Precambrian Carbonate. Shale . fl?ﬂ;:t Gravel Sand Sitt/Clay

Deposit Exposure Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent
21080 RL2 - : - - - 24.7 73.8 1.5
BH32 30.6 ' 40.5 28.9 21.2 54.6 40.0 5.4
BH31 32.9 47.6 16.3 24.6 63.1 33.1 3.8
293 81.8 12.4 5.8
BH29 25.2 26.5 47.1 28.7 32.5 66.3 1.2
21081 262 - - - - 79.3 14.9 5.8

RL24 - - - - 58.3 40.3 1.4



SAND AND GRAVEL RESOURCES WITHIN THE SOUTH RIDING MOUNTAIN AREA

TABLE 2

Estimated
: Gravel
. Generalized Content Reserves
" Deposit # Material Content (Quality) {cu.m) Ownership Comments
- 22000 sandy fine pebble gravel M-H 8 010 000 P active pit
22001 sandy fine pebble gravel M-H 54 484 100 » C. 6 pits, 2 active
22002 sandy fine pebble gravel L-M 698 100 P. pit revegetated
22003 - - 105 500 P, C. similar to deposit 22002
22004 sandy fine pebble gravel L-M 1 683 600 P, C. shaley gravel, inactive
“pit
22005 sandy fine pebble gravel M 1 467 500 P, C. revegetated pit
22006 _ sandy fine-cobbly coarse L-M 20 050 100 P, C. 4 active pits
22007A sandy fine pebble gravel M-H, L-M 43 835 700 P, C, M. several active pits
220078 sand, sandy coarse L-M-H 4 640 600 P, C, M. several active pits
pebble
22007C - - 1 322 000 P. similar to 220078
22008 sand, sandy coarse M 131 100 P. pit revegetated
peBble gravel
22009 sandy pebble gravel M-H 5 116 700 P, C. pit revegetated
22010 coarse pebble gravel, M 7 613 300 P, I.R. variable terrace deposit
cobbles
22011 sand to sandy pebble L, L-M 24 625 400 P, C. active pit
' gravel
22012 sandy fine pebble gravel M-H 45 000 - P. pit revegetated
22013 sandy fine pebble gravel L-M 90 000 P.



Estimated

Gravel
Generalized Content Reserves :
Deposit # Material Content (Quality) {cu m) ‘Ownership Comments
22014 sandy pebble gravel M 308 800 I.R. active pit
some cobbles »
22015 sandy fine pebble gravel M 667 800 I.R. garbage dump
22017 sandy fine pebble gravel M 143 000 P. pit revegetated
22018 sand, some pebble gravel L 4 953 100 P, C. near depletion
22019 sandy fine pebble gravel M 327 000 P.
22020 sandy pebble gravel M 279 000 P. nuisance grounds
22021 sandy fine pebble gravel M-H 6 025 500 P, C active pit
22022 sandy fine pebble gravel M-H 73 100 P. pit revegetated
22023 pebbly sand L-M 62 700 P. pit revegetated
22024 sandy fine pebble gravel M 141 800 P.
22025 coarse pebble gravel, M-H 35 900 -P.
cobbles
| 22026 sandy fine pebble gravel M 266 600 P.
22027 sandy fine pebble gravel L-M 3 297 000 P.
22028 sandy pebble gravel M-H 8 010 000 P. active pit
22029 sandy pebble gravel M-H 4 862 600 P, C.
22030 sandy coarse pebble M 4 502 600 P, C, active pit
gravel
22031 sandy pebble gravel M 50 000 P. rehabilitated pit
22032 sand L 9 000 P.
22033 sandy fine pebble gravel M 990 300 ' P. shallow deposit
22034 sandy fine pebble gravel M, M-H 980 900 P, C. pit revegetated



- €T =

Estimated

Gravel

Generalized Content Reserves
Deposit # Material Content (Quality)’ (cum) Ownership Comments
22035 - - 858 300 -P, C.
22036 sandy pebble gravei M 162 100 P. active pif
22037 sandy fine pebble gravel L-M, M-H 151 600 P. active pit
22038 sandy fine pebble gravel M-H 278 000 P.
22039 sandy fine pebble gravel M-H 44 600 P, C
22040 sandy pebble gravel M-H 974 800 P. active pit
22041 sandy fine pebble gravel L-M 717 500 P, C 1.0 m gravel over sand
22042 sandy fine pebble gravel L-M 3 193 900 P, C |
22043 sandy fine pebble gravel M-H 539 500 P.
22044 sandy fine pebble gravel M 327 200 P, C active pit
22045 pebbly gravel M-H 366 100 P, C pit revegetated
22046 - - 201 000 P. terrace deposit
22047 - - 690 000 P, C terrace deposit
22048 fine pebble gravel M 187 500 P, C
22049 sandy fine pebble gravel M 976 300 P. active pit
22050 sandy fine pebble gravel M-H 556 300 P.
22051 sandy fine pebble gravel M-H 332 700 P. shallow revegetated pit
22052 sandy fine pebble gravel M-H 260 400 P. active pit
2205§A sandy pebble gravel M-H 158 000 P, C
220538 | - - 270 000 P. similar to 23053A
22054 sandy pebble gravel M-H 708 200 P. pit revegetated
22055 pebble gravel M-H 72 300 P. pit revegetated
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Estimated

Gravel
Generalized Content Reserves

Deposit # Material Content (Quality) {cu m) Ownership Comments
22056 sandy fine pebble gravel L-M 110 000 P. 1 depleted pit
22057A sandy pebble gravel L-M, M 7 364 200 large active pit
220578 sandy pebble gravel M 810 900 P.
22058 - - 767 600 P, C. terrace deposit
22059 - - 415 000 P. terrace deposit
22060 - - 225 400 P. terrace deposit
22061 - - 95 200 P. terrace deposit, 1 inactive
22062 sandy pebble gravel M-H 72 000 P. pit revegetated
22063 sandy pebble gravel M, M-H 10 100 000 . P, C, M active pits
22064 sandy fine pebble gravel M 383 500 P. )
22065 medium pebble gravel- - 2 405 500 P. terrace deposit
22067 sandy coarse pebble M-L 1 024 200 P. 1980 source for Hwy 10

gravel : improvements
22068 sandy fine pebble gravel M-H 248 400 P.
22069 coarse pebble gravel M-L 341 000 P. active pit
22070 cobbly coarse pebble M-H 1 176 000 - P. active pit

gravel : .
22071 sandy fine pebble gravel M-L 1 638 300 P. garbage dump; active pits,

town of Minnedosa

22072 cobbly fine pebble M-L 62 500 P.

gravel
21078 - - 27 000



—Lz-

Estimated

‘Codes

P. - Private

C. . - Crown

M. = Municipal

I.R, - Indian Reserve
H - High .

M-H - Medium to High
M- Medium

L-M - Low-Medium

L - Low

Gravel
Generalized Content Reserves )
Deposit #, Material Content (Quality) (cu m) Ownership Comments
21080 fine pebble gravel, some L-M 10 482 400 P. Stop status in vicinity of
cobbles ‘active pit - along
PR 564; some areas very
thigh shale
021081 : sandy coarse pebble M-L - M-H. 5 385 200 P. material variable, high
gravel shale, active pit
21082 sandy coarse pebble M 415 400 P.
, gravel . '
Total Reserves 275 115 400



APPENDIX 11

GRAIN SIZE DISTRIBUTION AND
INDUSTRIAL USAGE ASSESSMENT

Sample Identification 022000 02022WO07NWHGO59A
Deposit Number 22000
Legal Description NW4 of 7 - Tp. 20 R. 22 West
Sample Number HG59A
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OVERALL SAMPLE RATING
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OVERALL SAMPLE RATINS
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757.00 ° Z LOSS 3.35
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WEIGHT BEFORE
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(SCALE 1 - 9)

OVERALL SAMPLE RATING
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OVERALL SAMPLE RATING
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OVERALL SAMPLE RATING
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OVERALL SAMPLE RATING
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OVERALL SAMPLE RATING
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OVERALL SAMPLE RATING
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SAMPLE IDENTIFICATION 021080 01617WO2SWBH-29A
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AVAILABILITY OF CRUSHABLE MATERIAL ON SITE
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AFTER 1463.90 Z LOSS 2.29

1498.20

N BH 31
- WEIGHT BEFORE

NONE

\
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PERCENT
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OVERALL SAMPLE RATING



AFTER 820.90 Z LOSS 6.7¢

880.20

NEIGHT BEFORE

N BH 32
NONE
HASHED SAMPLE -

SAMPLE IOENTIFICATION 021080 01517W26SWBH-32A
2908.40 6MS.
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(SCALE 1- 9)

OVERALL SAMPLE RATING



AFTER 1097.30 Z LOSS 2.21

1122.10

NEIGHT BEFORE
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NASHED SAMPLE -
PASSING
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