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ABSTRACT

An aggregate resource inventory was conducted within the Rural Municipality of
Brokenhead. Field investigations included mapping the surficial geology and subsurface testing
of selected sand, gravel and silica-rich sand deposits. Surficial deposits are predominantly
clays and calcareous till with secondary glaciofluvial and Tittoral sand and gravel deposits.
Total reserves of sand and gravel are estimated at 11.8 million cubic metres with an annual
demand of 105 000 cubic metres. Several silica-rich sand deposits were found to outcrop near the
surface along the western portion of the municipality. The near-surface bedrock is suitable for
use as base course, fill or surfacing gravel.

INTRODUCTION

Objectives

Field mapping within the Rural Municipality of Brokenhead was initiated with the
following objectives:
1. To evaluate the distribution and quality of sand and gravel deposits as
an aid for land use planning;
To evaluate silica-rich sand;
Map the surficial geology to obtain a more detailed understanding of the
Quaternary stratigraphy; and
4. To determine the suitability of near-surface bedrock for crushed stone.

Acknowledgements

This report is primarily based on field investigations conducted by G. Conley, who
mapped the surficial geology within the Rural Municipality of Brokenhead during 1980. Sand and
gravel computer data analysis was conducted by staff of the Aggregate Resources Section. The
author is grateful to B. Bannatyne and C. Jones who collected selected bedrock samples.

Location, Access, Drainage

The Rural Municipality of Brokenhead is located approximately 48 km northeast of
Winnipeg (Fig. 1). The 1976 population of the municipaltiy was 2900 (Department of Municipal
Affairs, 1980) and major settlements in the municipality include the Town of Beausejour,
Village of Garson and the Community of Tyndall.

Access is by Provincial Trunk Highways 12 and 44, Provincial Roads 317, 316, 435, 215
and 302, and by gravelled section roads.

The municpality is characterized by a gently undulating clay plain at 243 m a.s.1.
The highest elevation is Wolverine Hill, part of the Belair Interlobate Moraine, in the north-
west at 266 m a.s. 1.

The Brokenhead River, which flows northward through the eastern part of the
municipaltiy towards Lake Winnipeg, is the most notable drainage feature. It collects surface
= 1 =
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Figure 1. Location of the Rural Municipality of Brokenhead.



water from the eastern portion of the municipality, while the western portion is drained to
the west and north-west by Devils Creek and several man-made drainage ditches.

Previous Work

Dowling (1900) described the bedrock outcrops along the east shore of Lake Winnipeg
in one of the first geological reports to include the map area. Descriptions of Timestone
building stone production for the Garson-Tyndall area are presented by Parks (1916) and Goudge
(1933, 1944). Macauley et al., (1951) described outcrops of the Winnipeg Formation. Baillie
(1952) mapped and described the Ordovician Geology of Lake Winnipeg and adjacent areas. A
summary of geology and industrial minerals within the municipality are presented by Davies
et al., (1962).

The depositional history of the Winnipeg Formation is described by Vigrass (1971).
The geology of the Garson area is described by Kent et al., (1972) and again by Bannatyne
(1975). Drift thickness, geology and bedrock topography data are on several map series; notably
by Klassen et al., (1970), Teller et al., (1976) and Little (1980).

Early Quaternary studies in Manitoba recognized the former existence of Lake Agassiz
and mapping of its associated beach ridges began (Keating 1825, Hind 1859 and Upham 1890). The
boundaries of ice-sheets and final drainage of Lake Agassiz were presented by Antevs (1931).
Lake Agassiz deposits and raised beaches were first mapped and described by Johnston (1921) for
the Winnipegosis and upper Whitemouth River areas. The study area was first mapped and the
Lake Agassiz beaches described in detail by Johnston (1934, 1946). Pleistocene gravel deposits
in the Winnipeg area were mapped by Organ (1952) with special reference to the Birds Hill
deposit, and Ringrose (1979) described the stratigraphy and process of deposition of the same
deposit. Elson (1965) mapped the extent of glacial Lake Agassiz and distribution of end
moraines in southern Manitoba.

The objectives of more recent Quaternary studies in southeastern Manitoba have been
to identify Tithostratigraphic units and to deduce a sequence of depositional events.
McPherson ( 1970) studied the Pleistocene geology of the Beausejour area recording two ice
advances across the map area, one from the northeast and a second advance from the northwest.
Wyder (1971) recorded a minimum of four glacial advances and retreats in south central
Manitoba. Teller and Fenton (1980) recorded two ice advances and two readvances across south-
eastern Manitoba.

Present Study

Surficial deposits were mapped using air photographs at scales of 1:50 000 and
1:15 840. Field investigations included the examination of natural exposures and road cuts. A
backhoe was used to evaluate selected deposits.

Sand and gravel deposits were sampled either from existing pit faces or by backhoe.
Size fractions greater than 8 cm were normally not included with the sample. Each sample was
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was sieved and the grain size distribution between 101.6 to 0.074 mm recorded. Grain sizes
less than 0.74 mm were recorded as combined silt and clay. Geochemical analysis was performed
on selected sand samples to determine the silica content. Engineering tests were performed on

selected bedrock samples to determine the suitability of the bedrock for crushed stone.

Bedrock Geology

The bedrock within the Rural Municipality of Brokenhead consists of rock of
Precambrian and Ordovician age (Fig. 2). The Precambrian bedrock, mainly granites and granite
gneisses of the Superior Province of the Canadian Shield, outcrop in the northeast portion of

the municipality.

The Winnipeg Formation of Ordovician age is composed of interbedded shale and sand-
stone with the sandstone unit composed of poorly consolidated well-rounded and frosted
quartzose sand (Davies et al., 1962). Several small outcrops of the Ordovician Red River
Formation are located north of Tyndall. The Red River Formation consists of mottled dolomitic
limestone of the Dog Head Member, dolomite to dolomitic limestone of the Cat Head Member, and
dolomitic limestone of the Selkirk Member (Bannatyne and Jones, 1979). The Red River
Formation outcrops near Garson where the bedrock is mined as Tyndall stone (Fig. 3) a mottled

doTomitic Timestone used as building stone.

Figure 3. Ordovician Timestone bedrock exposed at Garson quarry, NW 3-13-6 E.P.M.



In the western portion of the municipality, the Red River Formation lies close to the
surface. Bedrock within 3 m of the surface is shown in Figure 4.
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Quaternary History

The earliest recognized ice advance within the municipality was from the northeast
approximately 24 000 years B.P. (Teller and Fenton, 1980). The retreat of northeastern ice to
the position of the Belair Moraine was contemporaneous with an ice advance from the northwest.
The Belair Interlobate Moraine was formed during a major standstill of these two ice lobes
(Nielsen and Matile, 1982). The northeast ice lobe retreated and stablized east of the
municipality forming the Milner Ridge End Moraine. Continued expansion of northwestern ice
advanced over both moraines and deposited the calcareous Libau Drift described by McPherson
(1970). The retreat of northwestern ice was concurrent with the development of Lake Agassiz.

The entire municipality was covered by deep water Take sediment consisting of silt
and clay. Fluctuations of the lake Tevel were controlled by the opening and closing of eastern
drainage outlets. A minor readvance of ice and subsequent retreat caused the level of Lake
Agassiz again to rise. As the ice retreated from the area Lake Agassiz regressed forming a
series of shoreline deposits around many of the higher land areas. By 11 000 years B.P., the
last ice advance was gone from southern Manitoba (Teller and Fenton, 1980).

Surficial Geology

The surficial geology is shown on Map OF82-5 accompanying this report. *Precambrian
granite bedrock underlies the eastern portion of the municipality and minor outcrops are located
in the northeastern portionof the municipality. Ordovician limestone bedrock outcrops near
the surface at Garson and is exposed in the quarries at Garson.

The oldest known Quaternary unit within the municipality is thought to be a glacio-
fluvial silica-rich sand deposit located in a topographically high area approximately 6 km
west of Dencross, specifically 9-15-7 E.P.M. The silica-rich sand forms the floor and Tower
5 to 6 metres of an 8 metre deep pit (Fig. 5). This fine grained, well sorted, bedded sand has
a paleocurrent direction ranging from 110° to 180°. Folds and faults in the bedded sands
suggest deposition in a glaciofluvial ice-contact environment.

The dominant surficial sediment is Lake Agassiz silts and clays. These deposits are
frequently Taminated, consisting of dolomite, feldspar, quartz and clay minerals (McPherson,
1970). The terrain is moderately Tevel with occasional iceberg scours (Fig. 6). The sediments
are up to 20 m deep in the western portion of the municipality and 5 m in the eastern portion.
Stratigraphically the silts and clays overlie till (Fig. 7a and 7b).

A beige, sandy calcareous till is present at or near the surface throughout the
municipality. This till was deposited by the northwestern ice advance and is tentatively
correlated with the Libau til1l (McPherson, 1970). A very hard, compact, grey, clayey till with
few clasts has been observed underlying an olive-beige sandy till in several backhoe test pits.
The Tower till is correlated with the Belair till as described by McPherson (1970).



Figure 5. Glaciofluvial bedded outwash silica-rich sand at N% of 9-15-7 E.P.M.
Survey pole divided into 1 foot units.



Figure 6. Airphoto (A25230-24, 1:15 840) illustrating lacustrine clay plain with
iceberg scours.
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Sand and gravel deposits consist of glaciofluvial silica-rich sand, glaciofluvial
carbonate-rich sand and gravel almost exclusively in the form of eskers, and glaciolacustrine

beach ridges (Fig. 8).

Figure 8. Airphoto (A25229-15, 1:15 840) illustrating sand and gravel deposits (1) beach
ridge, (2) glaciofluvial sand, and (3) silica-rich sand.

Six eskers are associated with the upper till unit and all exhibit a west to east
orientation and an easterly paleocurrent direction. The eskers are highly variable in
composition, often ranging from a medium coarse sand and gravel to fine sand, and occasionally,
Taminated silts, over a distance of less than a kilometre. The eskers are usually overlain by
till varying in thickness from a few centimetres to several metres, although a cover of

. 12 =



glaciolacustrine clays was observed at several Tocations (deposits 3923 and 3919). Only three
eskers contained economic gravel, deposits 3923 and 3913 (Fig. 9) which are presently mined
and near depletion, and deposit 3934 which is now depleted. The remaining eskers consist of
sand, pebbly sand (deposit 3918) and clay and sand overlying gravel at a depth of 4 m (deposit
3919).

Figure 9. Glaciofluvial deposit 3913 (NE 13-14-7 E.P.M.) mined to depletion and rehabilitated.
The pit was mined below the water table and is currently stocked with fish.

Other aggregate deposits associated with the upper till sheet are the numerous
beaches marking still-stands of receding Lake Agassiz. Most beaches consist of sand or pebbly
sand with the exception of the most northerly beaches at elevations of approximately 236 m
(deposits 3900 and 3903). However, these beach deposits are near depletion. In the south, a
Targe 4 m thick beach (deposit 3932) consisting of medium quality sandy fine pebble gravel lies
adjacent to the hamlet of Cloverleaf. Generally, most beaches tend to be less than 2 m thick
and Tess than 100 m wide. Glaciofluvial deposit 3926 near Bunker Hi1l (NW 24-12-8E) consists
of sand and gravel containing several beds of well sorted granules in clast support. Cross-
bedding indicates a paleocurrent direction of 1550. Numerous Targe boulders are also present.

Recent deposits include seasonally submerged organic deposits in low-lying areas,
and alluvial deposits along the Brokenhead River. The alluvium consists of silt and clay with

minor organic deposits.

= 13 -



SAND AND GRAVEL RESOURCES

Quality of Sand and Gravel

A total of 34 sand and gravel deposits have been identified within the municipality.
The generalized quality of each deposit is estimated based on field observations, the percent-
age gravel (sizes greater than 2.0 mm), estimated reserves, and potential industrial uses.
Laboratory analysis was performed on 25 samples and included sieving the sample between 0.074
and 101.6 mm sizes. Sizes Tess than 0.074 mm were recorded as the combined silt-clay fraction.
Sizes greater than 150 mm were not sampled but recorded in the field as crushable material.

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 suitable) for each correlation, and a positive or negative indication of whether
screening is required; whether it is necessary to remove 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 particular 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 field and referred to as crushable
material. Due to the complexity of sampling the coarse size fractions (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 use assessment for each sample are
presented in Appendix I.

Reserves of Sand and Gravel

Each identified sand and gravel deposit is plotted on the map accompanying this
report. The depth of each deposit was estimated based on topographic relief, generalized
stratigraphy, site inspections and backhoe testing. The area distribution of each deposit was
determined by planimetering using 1:50 000 scale maps. Reserve estimates were calculated by
multiplying the deposit areal distribution by the average deposit depth.

The material content, generalized quality and estimated reserves of sand and gravel
are shown in Table 1. Total reserves within the municipality are estimated at 11.8 million
cubic metres. Reserves by quality are summarized in Table 2.

= {4 =
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TABLE 1

Sand and Gravel Resources in the R.M. of Brokenhead

Generalized Generalized Reserves
Deposit # Material Content Quality (cu. m) Land Use Ownership Comments
3900 Pebbly granules High 404 000 Extraction Crown Management; Economic gravel only
Some private; at fringes
Municipality
3901 Gravel Medium 46 800 Agricultural Private Possible extension of
Deposit 3900
3902 Gravel Medium 251 300 Agricultural Private; Manage- Possible extension of
ment Deposit 3900
3903 Pebbly sand Low 289 200 Temporary use Crown
3904 Pebbly sand Low 906 400 Wildlife Crown; Up to 1.5 m coarse
Management Management material over silica-
rich sand at north end
of deposit
3905 Pebble gravel High 54 500 Temporary use Crown
3906 Pebbly sand Medium 199 000 Forest Private
3907 Sandy fine Medium 186 400 Agricultural Private
pebble gravel
3908 Coarse pebble Medium-High 46 100 Easement Private
gravel
3909 Sandy cobbly Medium 95 100 Forest Private
pebble gravel
3910 Gravel Medium 237 000 Extraction Private; Municipal Municipal pit
3911 Gravel Medium 49 500 Forest Private
3912 Gravel Medium 121 500 Forest Private Possible extension of

Deposit 3910



TABLE 1 (continued)

Generalized Generalized Reserves
Deposit # Material Content Quality (cu. m) Land Use Ownership Comments
3913 Coarse pebble gravel High 326 800 Extraction Private
3914 Coarse pebble gravel Medium 257 300 Temporary Private
3915 Sand Low 268 500 Agricultural Private
3916 Sandy fine pebble Medium 588 400 Pasture Private
gravel
3917 Coarse Pebble gravel Medium 93 000 Highway Private
3918 Pebbly sand Low 56 000 Agriculture Private
3919 Sandy Pebble gravel Medium 241 500 Agriculture Private Up to 4 m clay and
sand over gravel
3920 Sandy coarse pebble Medium-Low 68 400 Highway Private
gravel
3921 Sandy fine pebble Medium-Low 405 900 Temporary Private 70% depleted-possi-
gravel ble silica-rich sands
at depth
3922 Sand Low 170 000 Agricultural Private No sample taken
3923 Sandy pebbie Medium 313 200 Extraction Private 70% depleted
gravel
3924 Sandy fine pebble Medium-Low 66 000 Temporary Private 90% depleted (in
gravel Beausejour)
3925 Sand with Low 1 898 000 Agriculture Private
occasional pebbles
3926 Cobbly coarse Medium 643 200 Temporary Private Municipal dump nearby
pebble sand
3927 Sandy pebbie Medium 10 000 Temporary Private 90% depleted

gravel



_L'[.-

TABLE 1 (continued)

Generalized Generalized Reserves
Deposit # Material Content Quality (cu. m) Land Use Ownership Comments
3928 Coarse pebbly sand Medium 412 000 Highway Private
3929 Pebbly sand Low 152 000 Dump , Private; Municipal
unauthorized
3930 Sand Low 625 000 Agricultural Private
3931 Bouldery sand Low 891 300 Agricultural Private Boulders available
for crushing

3932 Sandy fine pebble Medium 1 119 000 Rail easement Private

gravel
3933 Sand Low 312 000 Agricultural Private No sample taken
3834 Cobbly Coarse Medium-High 8 500 Concrete Private Depleted above water

pebble gravel plant table

Total Reserves 11 812 800



TABLE 2

Estimated Reserves of Sand and Gravel
within the R.M. of Brokenhead

Quality Reserves (Cubic Metres)
Low 5 568 400
Medium-Low 540 300
Medium 4 864 200
Medium-High 54 600
High 785 300

TOTAL 11 812 800

Demand for Sand and Gravel

Estimation of the demand for sand and gravel was derived from consideration of:
i) Requirements of the Rural Municipality of Brokenhead;
| Requirements for the Town of Beausejour;

)
iii) Department of Highways upgrading and improvements; and
jv)

Requirements of local construction companies.

The R.M. of Brokenhead utilizes a total of 30 000 cubic metres of sand and gravel
annually. Of this, 18 000 cubic metres is mined outside the municipality, primarily from
Seddons Corner, while an estimated 12 000 cubic metres is mined within the municipality. The
Town of Beausejour purchases an estimated 10 000 cubic metres annually from private construction
companies, of which an estimated 2 000 cubic metres is mined within the municipality.

The Department of Highways and Transportation is responsible for the maintenance
of approximately 60 miles of provincial roads within the municipality. It is estimated
that the Department of Highways and Transportation will utilize an estimated 78 000 cubic
metres mined within the municipality. Private construction companies consume an estimated
13 000 cubic metres annually.

The estimated demand for sand and gravel within the municipality is shown in Table 3.
TABLE 3

Estimated Annual Demand for Sand and Gravel
within the R.M. of Brokenhead

User Demand (Cubic Metres)
R.M. of Brokenhead 12 000
Town of Beausejour 2 000
Department of Highways 78 000
Construction Companies 13 000

TOTAL 105 000

= 18 =



Supply and Demand for Sand and Gravel

A comparison of supply and demand of sand and gravel shows there are an estimated
11.8 million cubic metres of naturally occurring sand and gravel of various qualities, with
an annual demand of 105 000 cubic metres. Although the demand is sufficient to meet the
requirements of the municipality for several years, the extraction of sand and gravel will
be dependent upon the economics of mining the Tow quality reserves. Of the estimated 11.8
million cubic metres of reserves only 785 300 cubic metres are high quality and at current
rates of extraction, the high quality reserves would be consumed within seven years.

Silica-Rich Sand

Two silica-rich sand deposits are currently being mined within the municipality.
One operation is within the town limits of Beausejour (Fig. 10) and the second is the Mars
Hi1l area (Deposit 3904). The primary uses of the silica-rich sands are in the production
of portland cement and, in the past, for sand-Time brick and glass. The Beausejour deposit
contains 76-89 per cent 5102.

Several silica-rich sand deposits were observed in backhoe test pits (Fig. 11).
Silica-rich sand underlies 1ittoral sand at sample location 8, and underlies the till at
sample locations 1 and 5. The geochemical analysis of the silica-rich sand sampled from back-
hoe test pits are shown in Table 4. The lateral and horizontal distribution of these secondary
sites have not been confirmed as more detailed research is required to accurately delineate
the geological boundaries.

NEAR-SURFACE BEDROCK

Near-surface Timestone bedrock was evaluated for potential uses as crushed stone, an
alternate source of sand and gravel. Two bedrock samples from the Selkirk Member of the
Ordovician Red River Formation were tested. The samples were obtained from the mottled
doTomitic Timestone beds from Gillis quarries in Garson.

Tests selected were based in specifications from the American Society for Testing
and Materials (A.S.T.M.), the Canadian Standards Association (C.S.A.), and from data supplied
by Provincial contractors and engineering firms. Specific tests included;

(1) Los Angeles abrasion which is a measure of the abrasive resistance

of the bedrock.

(2) Sodium sulphate soundness which is designed to measure a sample's

resistance to disintegration.

(3) Absorption which is a measure of the increase in weight of a porous

solid body resulting from penetration of a Tiquid into the rock's permeable
pores.

The Aggregate Resources Section has developed Table 5 which summarizes some of the
engineering specifications for various end uses of crushed stone. Included within the table

= 5 =



Figure 10. Silica-rich sand quarried from glaciofluvial deposit at Beausejour
(NE 35-12-7 E.P.M.).

- 20 -



Glenfields

. Ladywood |
e
@6
o7 Cromwell )

Tyndall @8

(&7 Y
Garson NaD14
@s—=L]
Beuusejm:r\f'\
d?
&
Cloverleaf
o
KILOMETRES 5 0 5 10 15 20 KILOMETRES
| M) () OO O | L 1 1
( I | I I 1 | I - |
MILES 5 0 5 10 15 MILES
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TABLE 4

Geochemical Analysis of Silica-Rich Sand
(oxide weight per cent)

Sample 1 2 3 4 5 6 7 8
510, 87.10 90.25 87.45 82.75 90.25 84.75 86.70 88.20
A1203 4.94 5.07 4.67 6.38 3.23 3.75 3.38 3.97
Fe,04 0.45 0.20 0.43 0.71 0.40 0.23 0.23 0.49
Fe0 0.27 0.15 0.23 0.37 0.16 0.18 0.14 0.26
Ca0 2.30 0.78 2.38 3.33 2.17 4,18 3.99 2.40
Mg0 0.27 0.10 0.27 0.57 0.21 0.67 0.57 0.33
Na,0 1.40 1.44 1.28 1.75 0.76 0.95 0.90 0.97
KZO 0.91 1.00 0.83 1.22 0. 71 0.74 0.65 0.87
Ti0, 0.07 0.04 0.07 0.11 0.06 0.04 0.04 0.10
P,0g 0.04 0.04 0.04 0.07 0.05 0.04 0.03 0.06
Mn0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
NiO

Cr203

H,0 0.30 0.28 0.27 0.41 0.40 0.27 0.24 0.37
S

co, 1.24 0.12 1.38 2,12 1.41 3.55 2.95 1.51

TOTAL 99.30 99.48 99.31 99.80 99.82 99.36 99.83 99.54
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TABLE 5

Maximum Value Engineering Test Requirements
of Aggregate Derived from Crushed Bedrock

BASE COURSE TRAFFIC TYPE BITUMINOUS CONCRETE TERRAZO
TEST CLASS A CLASS B A CLASS A FINE COARSE BALLAST AGGREGATE
Los Angeles 50
Abrasion 60 35 35 40(1) 40 25
% Loss ; 35
Sodium Sulphate
Soundness 12 16 12 10 6
% Loss
Absorption - % 1-2 1-2 0.5-1.0
Shale - % 15 5 : 15
2.3
to
3.l

Fineness Modules

than 35 per cent when aggregate is used in concrete paving or for other concrete

(1) The abrasion loss shall not be greater
surface subjected to significant wear.



is the percentage shale which is the allowable percentage deleterious material, and the fineness
modules which is an empirical factor of coarsness or fineness of aggregate relating the amount
of water and cement that must be used in producing a workable mixture of concrete.

Sample 16 was obtained from Beds A-D and sample 17 from Beds E-I of the Selkirk
Member (Wallace and Greer, 1927). Results of the engineering tests are shown on Table 6. A
comparison of Table 5 and 6 shows the bedrock to be suitable for Type B base course, fill or
surfacing gravel. Due to high soundness loss and absorption both samples would be marginal for
use in concrete. The samples would not be considered for use as ballast.

TABLE 6

Bedrock Engineering Specifications

Test Sample
16 17

Los Angeles Abrasion 51.1% 48.4%
Bulk Specific Gravity 2.38 2.42
Bulk Specific Gravity 2.49 2.51
(Saturated Surface Dry Basis)
Apparent Specific Gravity 2.64 2.65
Absorption 4.0% 3.5%
Porosity 9.6% 8.5%
Soundness Loss
11/2" to 3/4" 8.0% 3.5%
3/4" to 1/2" 10.4% 12.2%
1/2" to 3/8" 18.6% 21.3%

CONCLUSIONS

There are 34 identified sand and gravel deposits within the Rural Municipality of
Brokenhead. Total reserves are estimated at 11.8 million cubic metres of which 785 300 cubic
metres are high quality. There are sufficient reserves of medium and high quality sand and
gravel to supply the requirements within the municipality in excess of 25 years. Near-surface
bedrock may be considered as an alternate source of sand and gravel for base course, fill or
surfacing gravel. Near-surface silica-rich sands have been observed to trend north from
Beausejour to Mars Hill. Further investigation would be required to delineate the extent of
these deposits.
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APPENDIX I

GRAIN SIZE DISTRIBUTION AND
INDUSTRIAL USAGE ASSESSMENT
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SPLITTING FACTOR
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(SCALE 1 - 9)
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- WEIGHT BEFORE 644.80  AFTER 631.50 Z LOSS 2.06
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Z LOSS 2.76

AFTER 714.60
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= WEIGHT BEFORE
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AVAILABILITY OF CRUSHABLE MATERIAL ON SITE
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