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SUMMARY

The Forestry Farm Trunk Sewers trench will be excavated in the following
deposits:

(1) surficial Sand and Silt on the upland near the South Saskatchewan River,

(2) slickensided and fractured clay and silt in the Lacustrine Clay, Silt,
and Sand unit,

3) soft Ablation Silt_and till of the Battleford Formation,

4) boulder pavement at the base of the Battleford Formation,

5) dry and wet Intertill Sand between tills of the Battleford and Floral
Formations,

N N TS

hard, jointed and unjointed, silty Upper Till of the Floral Formation,
possibly in silt and sand in the upper part of the Sutherland Valley fill,
dry andwet sand in the Forestry Farm Aquifer,

unjointed Middle Till of the Floral Formation,

jointed, clayey till of Unit 3 of the Sutherland Group, and

jointed and unjointed, sandy till of Unit 2 of the Sutherland Group.
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RESPONSIBILITY

In site investigations where both geologists and geotechnical engineers are
invoived, it is understood that the geologist is responsible for defining
the geologic units and processes, whereas the geotechnical engineer is
responsible for determining the engineering properties and defining the
dimensions of the earth materials to the scale relevant to the engineering

analyses required for the intended use.

LIMITATION

The geologic logs are believed to represent the geology at the specific sites
at the time studied. Except at the borehole sites where geologic logs are
available, the geologic contacts are inferred and represent either straight
Tines to guide the eye from one log to another or models that are believed

to pest fit the information available.
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INTRODUCTION

Terms of Reference and Objective

On May 7, 1980, E.A. Christiansen Consulting Ltd. was commissioned by
P. Machibroda Engineering Ltd. to provide a geologic section along the
proposed Forestry Farm Trunk Sewers Line from the South Saskatchewan
River to the Forestry Farm. On June 10, 1980, it was decided to
extend this investigation to the vicinity of the Highway 5 overpass
east of Sutherland.

Location
The location of the geologic section along the.proposed Forestry Farm
Trunk Sewers Line, the Sutherland Valley, and information pertinent to

this valley and long.section are shown in Drawing 0047-002-01.

Previous Work

The geclogy and groundwater resources of the study-area were dealt
with regionally by Christiansen (1967a) and in greater detail by
Christiansen (1970) and Meneley (1970). Papers on collapse structures
(Christiansen, 1967b), Pleistocene stratigraphy (Christiansen, 1968a,b),

and the history of deglaciation (Christiansen, 1979) are the bases for

the discussions of these subjects.

A geologic study of the Meewasin Bridge site and the Forestry Farm
area for the City of Saskatoon through Clifton Associates Ltd. (E.A.
Christiansen Consulting Ltd., 1979, 1980) provided the framework for
the present study.
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Present Study

This study is based on information from the Saskatchewan Research
Council, Clifton Associates Ltd., P. Machibroda Engineering Ltd., and
from 7 testholes drilled, sampled, and electric logged for the purpose
of this investigation. Samples were obtainad by a Williams MF power
auger at 1 to 2 m intervals and by a Failing 1500 rotary drilling rig
(Fig. 1) at 5 - foot intervals.

Samples from 6 augerholes (Boreholes 2,3,4,8,16,20; Drawings 0047-002-01,
02) were logged by E.A. Christiansen Consulting Ltd. (Appendix 1). The
augerhole log at Borehole site 11 was provided by P. Machibroda
Engineering Ltd. and was used to more precisely define the base of the
Upper Ti1l of the Floral Formation (Drawing 0047-002-02). The remain-
der of the augerhole logs will appear in the P. Machibroda Engineering
Ltd. geotechnical report and are shown in Drawing 0047-002-01 and 02

to facilitate the comparision of the geologic and geotechnical interpret-
ations. ‘

The testhole samples were collected by the driller (Fig. 1B) and

placed in sample pans (Fig. 2A). From these pans, samples were
selected, washed, and placed in muffin tins for drying (Fig. 2B). The
oven-dried, augerhole samples (Boreholes 2,3,4,8,16,20; Drawings 0047-
002-01,02) and the testhole samples were described by E.A. Christiansen
with the aid of hydrochloric acid to test for carbonates, a Munsell
Color Chart, and a hand lens. Based on these geological descriptions
and field logs, the augerhole logs were compiled (Appendix 1), and on
the bases of geologic logs, drilier's logs, and electric logs, the test-
hole Togs were compiled (Appendix 1). Tills from 4 testholes (Boreholes
1,22,23,29; Drawings 0047-002-01,02) were submitted for total carbonate
analyses to differentiate these tills.

8 A Christiansen Consatting Lo, —



Figure 1. Test drilling program:
(A) test drilling equipment at Borehole No.l and
(B) driller examining cutting samples taken from drilling fluid.
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Figure 2. Cutting samples: (A) cutting samples 1in pan and muffin tin and (B)
cutting samples in muffin tin (see 25-cent piece for scale).
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GEOLOGY

Introduction

The bedrock and glacial deposits along the Forestry Farm Trunk Sewers
Line include the Bearpaw Formation and Empress, Sutherland, and

Saskatoon Groups.

Bearpaw Formation

The Bearpaw Formation is the bedrock below the Forestry Farm Trunk
Sewers Line and is composed of 80 m of gray, noncalcareous, marine
clay and silt which becomes sandy toward the upper part of the
Formation (Borehole 14, Appendix 1).

Empress Group

The Empress Group, which was named by Whitaker and Christiansen (1972),
is composed of 0-7 m of interbedded sand and till in the vicinity of

the South Saskatchewan River (Borehole 1, Drawing 0047-002-02). This
deposit is believed to be a bedrock valley fill.

Sutherland Group

Introduction

The Sutherland Group, which was named by Christiansen (1968a),is
composed of 3 tills: Unit 1,2, and 3. This study has established
the top of this Group as the base of exploration for future geologic

investigations along the Forestry Farm Trunk Sewers Line.
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2.5.1

2.5.
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Unit 1

Unit 1 is composed of 30 to 35 m of gray to dark gray, slightly
calcareous till. In Borehole 25, the Tower 11 m of this unit is
composed of interbedded gray, noncalcareous sand, silt and clay which
is interpreted as disturbed bedrock.

Unit 2

Unit 2 is composed of 0 to 50 m of gray, calcareous, sandy, bouldery
ti11 which is olive in color where oxidized in the upper part of the
unit. Unit 2 is missing at Borehole 25 where it has been removed by
the erosion which formed the Sutherland Valley.

Unit 3

Unit 3 is composed of 0 to 13 m of olive gray and gray, mottled,

gypsiferous,slightly calcareous, clayey till. The Unit is almost entirely

oxidized and jointed presumably because of desiccation. The oxidation
in the upper pért of Unit 2 is interpreted as oxidatjon which has
taken place downward from the original top of Unit 3 rather than
representing a separate interval of weathering.

Saskatoon Group

Introduction

The Saskatoon Group, which was named by Christiansen (1968a), includes
the Floral and Battleford Formations and the Surficial Stratified Drift.

Floral Formation
The Floral Formation,which was named by Christiansen (1968a)>includes

the Middle Till, Forestry Farm Aquifer, Sutherland Valley Fill, Upper
Til1l, and Intertill Sand.

6. . Chistiansen Gonsulting Led, —|



The Middle Till s composed of 1 m of gray, calcareous till (Borehole
23, Drawing 0047-002-02, Appendix 1). The Lower Ti11 and the Lower
Sand of the Forestry Farm Aquifer, which are present north of the
Forestry Farm (E.A. Christiansen Consulting Ltd., 1980), are not
present along the Forestry Farm Trunk Sewers Line.

The Forestry Farm Aquifer, which is the Upper Sand of the Aquifer

north of Sutherland, was encountered only in Borehole 23 (Drawing 0047-
002-02). The Aquifer is composed of 8 m of sand which grades from
.fine grained in the upper part of the unit to very coarse-grained sand
with a basal pebble zone in the lower part of the unit. This sand is
considered to be interglacial 1in origin (SkwaraWoolf, 1980).

The Sutherland Valley Fill is composed of O to 20 m of gray, calcareous
clay, silt, sand,and gravel becom%ng coarser grained with depth. The
Tower contact is distinct, whereas the upper contact is gradational

with the overlying Upper Till. The gravelly nature of the lower fill
suggests a fluvial rather than 'glacial erosion origin for the

Sutherland Valley. Fluvial valleys commonly have lag concentrates of
coarser material in their bottoms derived from the erosion of till,
whereas glacially eroded depressions commonly have till on the glacially
eroded surface. The progressive increase in particle size of the fill
with depth suggests the Sutherland Valley Fill was derived from a
retreating glacier.

The Upper Till is composed of 0 to 23 m of gray, calcareous, silty till,
the upper part of which is oxidized and jointed with iron oxide

coatings on the surfaces of the joints. The fact that the Tower contact
is gradational with the underlying silt-fill in the Sutherland Valley
suggests part of this fill was eroded by the glacier and incorporated
into the Upper TilT.

The Intertill Sand is composed of 0 to 1 m of sand which lies in an

intertill position between Floral and Battleford Formations. The




sand occurs in Boreholes 8 and 16 (Appendix 1) but is too thin to be

shown in Borehole 8 (Drawing 0047-002-02). Because of the intertill

nature of this thin sand, it has the potential of being widespread in
the Forestry Farm area but probably in a discontinuous pattern.

2.5.3 Battleford Formation

The Battleford Formation is composed of 0 to 6 m of gray, calcareous,
sandy, soft, unjointed, and unstained til1l. The upper part is
oxidized to a light-brownish gray and grayish brown color. The lower
contact is marked by a boulder pavement whose boulders were flattened
and striated by glacial erosion (Fig. 3).

2.6 Surficial Stratified Drift

2.6.1 Introduction

The Surficial Stratified Drift includes the -Ablation Silt;
Lacustrine Clay, Silt, and Sand ; and the Sand and Silt units.

2.6.2 Ablation Silt

The Ablation Silt occurs at the base of the Surficial Stratified Drift
directly on the Battleford Formation. It is composed of 0 to 1 m of
1ight-brownish gray, strongly calcareous, soft, Taminated, jointed
silt. The gradational nature of this unit with the underlying soft
sandy till of the Battleford Formation and its distinct contact with
the overlying Lacustrine Clay suggests this silt is ablation material
produced by the melting glacier rather than being brought into glacial
Lake Saskatchewan by the North and South Saskatchewan Rivers (Fig. 4).
Because the Ablation Silt is not mappable at the scale used in

Drawing 0047-002-02, it has been included in the Lacustrine Clay, Silt,
and Sand unit. The Ablation Silt, however, is shown in Appendix 1
(Boreholes 16,20,23,29,30).

6. A, Christiansen Gonsaling Lod, —|



Figure 3. Boulder pavement between Floral and Battleford Formations north of
Tisdale, Saskatchewan. This pavement was exhumed by water erosion
in a ditch along Highway 35. MNotice flat-topped, striated in-situ
boulders formed by glacial deposition and erosion.
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Figure 4. Phase 6 of the history of deglaciation of southern Saskatchewan and
adjacent areas about 12,000 years ago. From Christiansen (1979).
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2.6.3 Lacustrine Clay, Silt, and Sand

_The Lacustrine Clay, Silt, and Sand is composed of 0 to 10 m of gray,
grayish brown, and olive gray, calcareous, locally gypsiferous, inter-
bedded, clay, silt, and very fine-to fine-grained sand. Boreholes
22,24,27,29 (Drawing 0047-002-02) show a lower silt and clay layer, a
middle silt and sand layer, and an upper silt and clay layer. These
deposits were laid down in glacial Lake Saskatchewan by the North and
South Saskatchewan Rivers. (Fig. 4).

As the lake level fell during the retreat of the glacier, the shoreline
of Lake Saskatchewan moved northward and coarser-grained sands and
silts were laid down on the previously deposited finer-grained clays
and silts by the process of regressive offlap (Christiansen, 1979).

As the glacier re-advanced to the position shown in Figure 4, the
shoreline moved southward and silts and clay were laid down on the
previously deposited sands and silts by the process of transgressive
onlap.

As the glacial ice melted, the Ablation Silt; Lacustrine clay, silt,
and sand; and ablation till of the Battleford Formation were let down
on the lodgement till of this Formation or on the Floral Formation.
During this collapse,the Lacustrine Clay, Silt, and Sand unit was
slickensided and fractured (Fig. 5).

2.6.4 Sand and Silt

The Sand and Silt unit is composed of O to 7 m of light-brownish gray
and grayish brown, calcareous, sand and silt with pebble Tlayers
(Boreholes 1,2,3,4,8; Drawing 0047-002-02; Appendix 1). These sediments
are interpreted as deltaic deposits laid down on previously cut

terraces along the South Saskatchewan River when the glacier re-advanced
to the position shown in Figure 4. Locally, very fine-grained silty

6 A Chnistiwnson Comsalting Fed, — |



Figure 5. Deformed lacustrine silt and clay. (A) Slickensided and (B) fractured
lacustrine silt and clay in a sewer trench near the stockyards in
Saskatoon formed by collapse when the underlying stagnant, glacial
ice melted.
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sand is part of the Sand and Silt unit. This massive, silty sand is of
wind-blown origin (Christiansen, 1970) and is believed to be the
origin of the surface sand at Borehole 1.

GEOLOGIC PROCESSES

Introduction

Collapse caused by the dissolution of salt and the melting of glacial
ice, glacial and fluvial erosion, and regressive offlap and trans-
gressive onlap are the main processes that have been operative during
and since deposition of the bedrock and glacial deposits along the
Forestry Farm Trunk Sewers Line. Collapse caused by the dissolution
of salt and glacial and fluvial erosion will be discussed in more
detail, whereas the other two processes are discussed in sufficient
detail under the heading "Lacustrine Clay, Silt, and Sand".

Collapse Caused by Dissolution of Salt

According to Christiansen (1967b), the bedrock along the Forestry
Farm Trunk Sewers Line has collapsed more than 100 m as a result of
the dissolution of Devonian salt. Recent, unpublished information
suggests the last collpase may have taken place in the Forestry Farm
area immediately before or during the deposition of Unit 1 of the
Sutherland Group which is restricted to the collapsed area.

Although the bedrock in the vicinity of Saskatoon has collapsed more
than 100 m, disturbed sediments were not encountered. Test drilling
during the last 10 years in collapsed areas of Saskatchewan has revealed
few if any disturbed sediments. It is concluded, theréfore,that
collapse has had Tittle effect on the sediments of the Forestry Farm
area. Because the Forestry Farm Trunk Sewers Line overlies an area

of Tittle or no Devonian salt, future collapses are much less likely

6 A Bhristianson Consabting Lod, |
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here than in adjacent areas which are underlain by more than 100 m of
salt.

Glacial Erosion

Glaciers erode, transport, and deposit earth materials. Missing beds
attest to glacial erosion, and tills record deposition of glacial
material. Glacial erosion occurs near the margin of glaciers where
bedrock and glacial deposits are eroded from the ice-thrust depressions
and are carried upward in the glacier along diverging flowlines (Fig. 6).
Christiansen and Whitaker showed the depression east of Tyner,
Saskatchewan .(Fig. 7) is and ice-thrust depression formed by glacial
erosion.

Glacial erosion is used to explain the origin of the upward facing
concave surfaces which form the lower contact of till units in several
localities along the Forestry Farm Trunk Sewers Line (Drawing 0047-
002-02). The missing beds in the Sutherland Valley Fill and the
gradational contact between this Fill and the overlying Upper Till

of the Floral Formation between Boreholes 11 and 22 (Drawing 0047-002-02)
also attest to glacial erosion prior to deposition of the Upper Till.
Examination of Drawing 0047-002-02 shows glacial erosion was most

active in the Sutherland Valley Fill where the lacustrine sediments

were less resistive to erosion than the surrounding tills.

Fluvial Erosion

Between the deposition of the Forestry Farm Aquifer and the Upper

Til1l of the Floral Formation, the Sutherland Valley was eroded through
the Forestry Farm Aquifer, the Middle Ti1l of the Floral Formation, and
Unit 3 of the Sutherland Group into Unit 2 of this Group (Drawing 0047-
002-02). The bottom of this valley is about 10 m lower in elavation
than the South Saskatchewan Valley. The pattern of the Sutherland
Valley (Drawing 0047-002-01) and the gravelly deposits on the valley

6 A Ehristiamson Gonsating L
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Figure 6, Schematic diagram showing the process of glacial erosion. From
Christiansen and Whitaker (19756).
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floor, which are similar to stony deposits on the floor of the South
Saskatchewan River Valley, suggest the Sutherland Valley is a valley
formed by fluvial erosion rather than an ice-thrust depression formed
by glacial erosion.

During deglaciation, the South Saskatchewan River Valley and its terraces
were formed. The valley was cut through the Saskatoon Group of
sediments and Unit 3 into Unit 2 of the Sutherland Group (Drawing
0047-002-02) .

GEQLOGIC HISTORY
Introduction

The geologic history between Boreholes 1 and 23, Long Section AA'
(Drawing 0047-002-02) is shown in 6 phases, in which the history is
depicted in sketches (Fig. 8) based on this long section. The
purpose of this history is to give a chronological explanation of the
observations presented in the previous chaptersand to check the
stratigraphic interpretations shown in Long Section AA'.

Phase 1

During Phase 1 (Fig. 8), a valley was cut into the Bearpaw Formation
(A) and filled with interbedded sands and til11 of the Empress Group
(B). Tnis was followed by deposition of Units 1,2, and 3 of the
Sutherland Group (C,D,E.) which were deposited either during different
glaciations or during major retreats and re-advances of the same
glacier as suggested by the major difference in lithology of these
three tills.

Between the deposition of Unit 3 (E) of the Sutherland Group and the
Middle Ti11 (F) of the Floral Formation, Unit 3 and the Upper part
of Unit 2 of the Sutherland Group (E,D) were subjected to weathering

& A Bhristiamson Gonsatiing Lod, |
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Phase 1. Deposition of Empress Group (B); Units 1,2, and 3 of the Sutherland

Group (C,D,E); and the Middle Till and Forestry Farm Aquifer of the
Floral Formation (F,G).
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Phase 2. Fluvial erosion of the Sutherland Valley.

R

Phase 3. Deposition of the Sutherland Valley Fill (H).

(A) Bearpaw Formation; (B) Empress Group; (C) Unit 1, (D) Unit 2, (E) Unit 2,

Sutherland Group; (F) Middie Till, (G) Forestry Farm Agquifer, (H) Sutherland
vValley Fill, Floral Formation.

Figure 8. Geologic history of the Forestry Farm Trunk Sewers Line.

continued cn next page
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c
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Phase 4. Glacial erosion of the Sutherland Valley Fill (H) and deposition
of the Upper Till (I) and Intertill Sand (toc thin to be shown)

of the Floral Formation.

Phase 5. Glacial erosion of the Upper Till (I) of the Floral Formation
and deposition of the Battleford Formation (J), Ablation Silt
(too thin to be shown), and Lacustrine Clay, Silt,and Sand (K).
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Phase 6. Fluvial erosion of the South Saskatchewan River Valley and
deposition of Sand and Silt unit on valley terraces (too
thin to be shown).

(A) Bearpaw Formation; (B) Empress Group; (C) Unit 1, (D) Unit 2, (E)
Uvnit 3, Sutherland Group; (F) Middle Till, (G) Forestry Farm Aquirer,
(H) Sutherland valley Fill, (I) Upper Till, Floral Formation; (J)Battle-
ford Formation; (X) Lacustrine Clay, Siit, and Sand.

& o Ehrislianien %%mmu@@y Sor .



4.3

4.4

- 20 -

during which the tills were jointed and oxidized. This weathering
interval came to a close during the first of three glaciations during
which the Floral Formation was deposited. The Lower Till of the
Floral Formation was either not deposited along Long Section AA'
(Drawing 0047-002-02) or was removed by glacial erosion prior to
deposition of the Middle Til1l (F) of the Floral Formation. During
the retreat of the glacier that deposited the Middle Till, sand and
gravel (G) was deposited which was reworked during the interval
between its deposition and the overlying Upper Ti1l (I) of the Floral
Formation to form a fossiliferous (SkwaraWoolf, 1980), recumbent
folded (Hendry and Stauffer, 1975), interglacial deposit known as the
Forestry Farm Aquifer {G).

Phase 2

During Phase 2 (Fig. 8), the Sutherland Valley was fluvially eroded
through the Forestry Farm Aquifer and the Middle Ti1l of the Floral
Formation (G,F) and through Unit 3 into Unit 2 of the Sutherland
Group (E,D). The gravel and very coarse-grained sand on the valley
floor was left behind as a lag deposit derived from the erosion of
sand and gravel (G) and till (F,E,D).

Phase 3

During Phase 3 (Fig. 8), the Sutherland Valley was filled with clay,
silt, and sand (H) which becomes finer grained upward. This decrease
in grain size and the black streaks in the silts (organic matter?)
suggest the fill was initiated during the retreat of the glacier that
deposited the Middle Ti1l and continued into the interglacial
interval between the depositon of the Middle and Upper Tills of the
Floral Formation (F,I).
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Phase 4

During Phase 4 (Fig. 8), the Sutherland Valley Fill (H) was eroded
by the glacier that subsequently deposited the Upper Till (I) of
The Floral Formation.

During the retreat of the glacier that deposited the Upper Till (I),
the Intertill Sand was laid down. During the interval between the
deposition of this sand and the Battleford Formation, the sand and
upper part of the Upper Till were subjected to weathering, and the
i1l was oxidized and jointed.

Phase 5

During Phase 5 (Fig. 8), the Battleford Formation (J), Ablation Silt,
and Lacustrine Clay, Silt,and Sand unit (K) were deposited.

The last glacier, which deposited the Battleford Formation, advanced
across the study-site about 20,000 years ago (Christiansen, 1968b)

and was retreating from the site about 12,000 years ago (Christiansen,
1979). During this advance the Intertill Sand and Upper Til11 (I)

of the Floral Formation were eroded, and the boulder pavement was

laid down discontinuously over the area. During the retreat, the

soft, sandy till of the Battleford Formation and the Ablation Silt

were released from the ice where they came in contact with the Lacustrine
Clay, Silt, and Sand (K) deposited in Lake Saskatchewan which inund-
ated the glacier.

Phase 6
When the shoreline of Lake Saskatchewan receded north of the

study-site, the South Saskatchewan River eroded the terraces
southeast of the river. As the shoreline receded
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northward through the study-site, the middle silt and sand unit was
deposited on the lower silt and clay layer by the process of regress-
ive offlap. When the glacier re-advanced to the position shown in
Figure 4, the shoreline transgressed southward through the study-site,
and the upper silt and clay was deposited on the middle silt and sand
unit by the process of transgressive onlap. It was during this re-
advance that the river terraces were covered with deltaic deposits

of the Sand and Silt unit.

As the glacier retreated and Lake Saskatchewan fell, the South
Saskatchewan River continued to downcut until it reached its present
level about 10,000 years ago (Christiansen, 1979, p. 931). As the
river downcut, it eroded into the Sutherland Valley (Drawing 0047-002-
01) and Towered the groundwater head in the valley fill. The meander
of the river at its confluence with the Sutherland Valley (Drawing
0047-002-07) may have been caused, at least in part, by the softer
fill in the Sutherland Valley. After the terraces were eroded, wind-
blown silts were deposited on the study-site.

GEOTECHNICAL CONSIDERATIONS

Introduction

This chapter is restricted to geotechnical considerations from a
geological viewpoint only and are presented as suggestions for the
consideration of the geotechnical engineer who is responsible for
applying the geologic framework in solving the geotechnical probiems.

Boulder Pavement

A boulder pavement (Fig. 3) occurs discontinuously between the Floral
and Battleford Formations andwas encountered in numerous testholes
drilled in the Forestry Farm area.
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Jointing

Open desiccation joints occur in the oxidized parts of the Sutherland
Group and the Upper Till of the Floral Formation and extend a few
metres into the underlying unoxidized tills. Joints were not observed
in the oxidized Battleford Formation but are common in the Ablation
Silt and clays and silts of the Lacustrine Clay, Silt,and Sand unit.

Consolidation

Tills of the Sutherland Group and Floral Formation were consolidated
by glaciers, whereas the Battleford Formation and Surficial Stratified
Drift were not. The Battleford Formation and Ablation Silt were

released from the glacier as it melted and the Lacustrine Clay, Silt,

and Sand and the Sand and Si1t units were deposited in Lake Saskatchewan
and by the South Saskatchewan River respectively; consequently, the
unconsolidated nature of these deposits.

Fractures

In Borehole 20 (Drawing 0047-002-02, Appendix 1) fractured till with
heavy light-olive brown iron oxidized coating on the blocks occurs
between 9.6 and 11.2 m.  This fracturing, which has caused this
blocky structure, is thought to have formed by repeated desiccation
as the groundwater table fluctuated in this zone.

Collapse Structures

Although the bedrock has collapsed more than 100 m in the Forestry
Farm area (Christiansen, 1967b) as a result of the removal of Devonian
salt, there.is no evidence the sediments that will-be excavated from
the Forestry Farm Sewers Trench were disturbed by this process.

6 A Chuistiomson Gonsadling Lo, |
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During the collapse of the Lacustrine Clay, Silt, and Sand as the
glacier melted, these sediments were slickensided and fractured
(Fig. 5). Because of these structures, earth material may sTump
from the walls into the bottom of the trench.

Groundwater

Groundwater occurs in the sands and gravels at the base of the
Sutherland Valley Fill, in the Forestry Farm Aquifer, and in the
Intertill Sand (Drawing 0047-002-02). Although the aquifer in the
Sutherland Valley Fi1l may not be penetrated by the proposed trench,
the groundwater head may be high enough to cause problems. Because
these aquifers are all intertill in origin, they can be expected to

be extensive and to produce considerable amounts of water. Piezometers
have been installed in these aquifers by P. Machibroda Engineering Ltd.
who will deal with the geotechnical considerations of these aquifers
in-their consulting report.
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