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1.0 INTRODUCTION

In the past few years, discussions on developing a
community-focused management plan for the
Grimshaw Gravels Aquifer have been initfated. This
has led to the formation of the Grimshaw Aquifer
Management Advisory Committee (GAMAC), which
consists of local elected officials and water co-
operative representatives. The goal of this
Committee is to develop an aguifer management
plan that stresses the wise use of groundwater and
encourages practices that will protect the aquifer
from contamination. This group has recognized that
it will be less expensive to prevent any potential
problems than have to deal with them in the future.

The approximate extent of the Grimshaw Gravels
Agquifer is shown in Figure 1.
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FIGURE 1 General Location Plan

1.1 QBJECTIVE

The objective of this report is to provide GAMAC
with the ability to make "informed" decisions on
aquifer-related issues, and thereby, ensure
sustainable aquifer development.

1.2 SCOPE OF REPORT

The report is organized in a progression of
information steps, guiding the reader through the
following topics:

®  general aquifer system: includes a description
of the local geology and a general discussion
on how groundwater flow is distributed in the
aquifer. The potential impacts of
groundwater withdrawals and the sensitivity
of the aquifer to overuse and contamination
are aiso reviewed.
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® presentation of management issues:

introduces three main aquifer management
issues:

a} Municipal/lrrigation Water Supply Sites

“b) Potential Point Sources of Contamination

c} Potential Non-Point Sources of
Contamination

Severa! ideas and management techniques are
presented to enable decisions to be made on how
to best manage development on the aquifer.

® recornmended actions: presents several items
for GAMAC to consider as they proceed with
the implementation of a management plan.

® future considerations: provides a brief outline
of several future activities that could improve
the ability to manage the aquifer.

To assist the reader in understanding: the
concepts and managements techniques presented
in this report, a definition of some of the
technical terms, some illustrative maps and
instructive tables are included in the Appendices.
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2.0 THE GRIMSHAW GRAVELS
AQUIFER SYSTEM |

The Grimshaw Gravels Aquifer has an excellent
water quality and is one of the most economical
water supply sources in the Peace River region. To
protect this aquifer, one must first understand how
the aquifer relates to its surrounding environment.
A typical geological cross section through the
Grimshaw Gravels in the area is illustrated in
Figure 2.

The Grimshaw Gravels were deposited by ancestral
rivers as a continuous unit directly on underlying
bedrock units of sandstone and shale. However,
over geologic time, the continuity of the gravels was
broken by local stream channel erosion, leaving
three main gravel bodies: i) southwest lobe, ii)
central lobe, iii) northeast lobe, and numerous
smaller outlier deposits, Many of these |ater stream
channels were infilled with drift deposits and are
now present as "buried valleys” in the area. One
such buried valley is the Berwyn Channel, which
separates the southwest and central iohes. A
smaller channel also dissects the western part of the
southwest lobe {see Figure 1},

There are also several minor channels that have
eroded the Grimshaw Gravels resulting in
discontinuities in this deposit and further separating

this gravel body into smaller components. |t is
believed that stream channel erosion caused the
discontinuity between the central and northeastern
lobes. However, thers is a lack of geological data to
confirm the nature of this discontinuity. The
Shaftesbury Channel, which is a major buried valley
in the area, has downcut below the present-day level
of the Peace River valley, leaving the Grimshaw
Gravels as a high-level terrace deposit. Between the
Grimshaw Gravels and the Shafteshury Channel,
buried lower level terrace deposits are present.
These sand and gravel deposits are not as extensive
as the Grimshaw Gravels, but are significant in that
they provide some aquifer potential. The Town of
Berwyn obtains its water supply from a well
completed in these lower level terrace deposits.

Each of. the aquifer lobes has unique and
distinguishing features and, for management
purposes, can be considered as separate aquifer
units. However, the individual lobes of the
Grimshaw Gravels Aquifer, overlying surficial
aquifers, underlying sandstone aquifers, and various
buried valley and jower buried terrace depaosits all
form part of the Grimshaw Gravels Aquifer system.
Surface water bodies such as Cardinal Lake, which
are either located on or adjacent to the Grimshaw
Gravels, and springs and wetland areas, are also
considered to be part of the aquifer system.
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Figure 2 Typical Geological Cross Section (for cross section location see Figure 1)
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Although there is a general understanding of the
relationship between different parts of the system,
insufficient information is currently available to
permit anything better than an approximation of their
interaction.  Descriptive maps, illustrating the
general features of the maln aquifer lobes, are
provided in Appendix B (Figures B2 - B4}.

2.1 GROUNDWATER FLOW

How does water move through the system?

A conceptual diagram of groundwater flow through
the Grimshaw Gravels Aquifer System is provided in
Figure 3.

Rain or snowmelt which infiltrates through the
ground into the Grimshaw Gravels is the main source
of recharge to the aquifer. Local recharge into the
aquifer also occurs from surface water bodies such
as Cardinal Lake. As the water enters the ground,
it moves downward through the Grimshaw Gravels
and accumulates above the base of the aquifer to
form the water table. Groundwater is continuously
being redistributed and moves to the aquifer edges
according to the slope of the water table. The
general groundwater flow direction for the various
aquifer lobes of the Grimshaw Gravels Aquifer is
from northwest to southeast, as Hlustrated in Figure
B5. When viewing this figure, it should be
recognized that in many areas, the definition of
groundwater flow directions is hampered by
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Figure 3 Conceptual Diagram of Groundwater Flow System

the absence of accurate test hole elevation data.

As shown in Figure 3, groundwater moves toward
discharge points where it leaves the aquifer. Springs
and wetland areas, along the edges of the aquifer,
represent visible discharge points of groundwater at
the surface. Subsurface discharge occurs into
adjacent buried terrace deposits, buried valley
deposits and underlying bedrock units. Groundwater
that enters these deposits may later discharge as
springs downslope of the aquifer. Groundwater also
discharges into surface water bodies such as
Cardinal Lake. At points where the water table is
close to the surface during the growing season, a
significant amount of groundwater may be
consumed by plant transpiration. Therefore, all the
recharge water that comes into the aquifer must be
balanced by the sum of these various dischargss
from the system.

2.2 GROUNDWATER BUDGET
How is water distributed in the aquifer?

The amount of recharge water to the aquifer is
estimated to be about 10% of the annual
precipitation for the area. This recharge water is
distributed to the various parts of the aquifer
system. Any reduction in the annual recharge
amount would first be noticed by a lower water level
in wells installed in the aquifer or a reduced
groundwater discharge to springs. Water wvell
development is

PLANT

EVAPORATION . TRANSPIRATION







