Winnipeg Carbonate Aquifer
Water Elevations

By Frank Render, P.Eng



BACKGROUND

The main aquifer under Winnipeg occurs in the upper
fifty feet of the thick limestone rock sequence that
underlies the City and the surrounding area. The
permeability of the aquifer varies dramatically from place
to place. The water levels in various parts of the city have
fluctuated with the various groundwater usage and
precipitation variations. In central Winnipeg, where there
nas been some concern expressed about increased
oressures in the aquifer; the well water levels have risen
some 10 feet In the last 3 decades mainly due to decreases
In private well pumping in various parts of the city. Of
this rise it Is estimated that 3 feet during the last few years
IS due to Increased recharge.




BACKGROUND

Upward aquifer pressures in the central city area have
Increased by some 4 pounds per square inch. Fortunately
for construction problems the permeability of the aquifer
In this area Is at some of the lowest values anywhere in
the City. Thus most construction groundwater problems
are easily manageable. A phenomena that is notable from
the viewpoint of construction is that aquifer water levels
In the city tend to peak during spring flood periods and
are lowest during the summer heavy pumpage intervals.
In the City center area the average variation is 9 feet; with
a maximum change of 14 feet. Rational for these
fluctuation with an overview of regional groundwater
flow balance will be discussed at this meeting.



Forward

Review geology and hydrogeology

Show piezometric variations in the
carbonate aquifer in the Winnipeg area

[llustrate the effects of interaction with the
rivers and the Red River Floodway on
niezometric levels

Discuss the effects on construction and river
nank stability of piezometric increases that
nave occurred over the last 25 years.
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Carbonate Aquifer Potentiometric Surface

Winnipeg Area
August 1, 2008

maana a0 g s saa4100

WA

BxIm

BmIm

CET ]

2 Provincial Obssrvation Wiel
] - [ aronste Aoguifer)
- Licensad non-consum ptive groundweter user
a  Licensed consumptive grouncinater uzer - ‘.39 =i d
o Mon-licensed consumptive orouncweter user
Groundwater Elevation Contour (in asl l"
PN (n =< e
o .
S ks
e 1 ]
] = I
v Lrlobh ) Reaaaq LiF DL a1maq L oL DD ) v
Kilometres 0 25 5 n 15 A0 Kilometres

UTh NADS3, Zone 14

GRIwatr Masadem e b 15 oo
Juee 2007




AVA H3d SNOT1VD 40 SNOITTIN
o o (o) (o <t od o

1990 |2000 2040

BUIUOIJIPUOD MY
» sduing 1eaH

1980

uu| poomyaaig

Recharged

POOMISaM
g Mied juelrc)

PNINOILIONOD dIV

in

1960 1970

1940 1950

AVIHLSNANI

1920 1930

paisjdwon
}onpanby

1910

Badiuuip jo Ao

1900

1880

g Estimated Consumptive Use

------ Estimated Total Rate

PUMPING RATES




GO50H011 RED R FLOODWAY 061 16 R C MISSION
GROUND LEVEL ELEVATION 231 346 METRES (759 .01 FEET)

2265

225

[+
[
=

(M)

]
[
[N ]

2
[
2

[+
[
=

2
[
jan

]
=
[ie]

)
—
P ——

]
=
el

Average Daily Groundwater Level -

[

—

-]
|

216

1970 1980 1920 2000 2010
Frepared by Manitoba YWater Stewardship 21 Oct 2010



227

226

(M]
[+ [0 [+
[~ [ [0
A = [

[~
[~
[

Average Daily Groundwater Level -
] [+ [~
—= [+ ]
oo L —

[0
—
e

]
—_—
—

216

G050J021 WINNIPEG MO-1 1 ST JOHN

GROUND LEVEL ELEVATION 234 053 METRES (767.89 FEET)

PM; T

i -
Ea TN

]/ | 1

1970

1980 1990 2000
Frepared by Manitoba VWater Stewardship 21 Oct 2010

2010



NE—= | N—=INNW—=IN—=| NE—] N—

g 8
R _
_

—BIRDS HILL |
L 760 > [ T R e, 2 |
E . g ,’, | \-___,_____“‘ “‘.,\ r |
> 740 nfF—=——="= \\ 7 e "u 5 ‘
D |FLOODWAY BOTTOM x |
- 720 \ |
2 |
g 700 |
ﬂ }
> 680 .
g 660 |
640 EXPLANATION 0 3 6
e UPPER CARBONATE AQUIFER o —
620 ORIGINAL PIEZOMETRIC SURFACE SCALE IN MILES

® SPRING,I00GALS. PER MINUTE
A BEDROCK SURFACE DETERMINED BY TEST DRILLING

s b d AE A AP B BEA O ASTTCAYTIARLI A AL O O AATRIAIANY AR IY™P M B> H










230

2249

(M)

]
b
L]

227

226

]
(]
n

Average Daily Groundwater Level -

224

GO50H010 RED R FLOODWAY 055 NW34-10-04E
GROUND LEVEL ELEVATION 233 773 METRES (766 97 FEET)

Ll

=
g:—

JV '"'m'"“v T LS

1970 1930 1990 2000 2010
Frepared by Manitoba Water Stewardship 15 MNov 2010



Carbonate Aquifer Potentiometric Surface

Winnipeg Area
Angust 15,1970

a20mo w2emn E22000 R 44000

i ' ' ] ”f" 1
0 ///

/

/ /ﬁ / /.
ﬁz =k
‘/ 4 & '_f_:f ) / A

\
ﬁ

GSMI005
L

Contour Interval 1 Metre

L, ® Provincial Chservation VWells

2000 a28000 32000 L1000 B0
Kilometres 05 2 3 4 Klometres
[ = .
UTM MADSS, Zone 14 W itol h
GRudWaE rMamagmerts: oo

Movem be L2010 Moat Bacrmorsbihip




B20000

Carbonate Aquifer Potentiometric Surface
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Carbonate Aquifer Potentiometric Surface Difference

Winnipeg Area
Between Spring 1970 to Spring 2009
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CONCLUSIONS

Since late 1980’s 1 to 7 metre piezometric
Increases have occurred in the central City caused
by the stoppage of 2.5 mgd of pumping and wet
weather

Due to low transmissivity this is not a major
problem under the core area of the city

The Increased piezometric pressure IS negative
from the viewpoint of river bank stability

Even with continued wet weather only small
further increases In piezometric pressure are
anticipated.



Author’s Bilography:

Mr. Frank Render, B.Sc.(Geo) and M.Sc.
(Hydrogeology), P. Eng. is a geological engineer.
He worked on the Red River Floodway Project
during 1962-68. During the period 1996 to 2004
he was Manager of the Manitoba Government’s
Groundwater Section. One of his major studies
during his work career was the study of Carbonate
aquifer that underlies Winnipeg and most of the
Manitoba section of the Red River basin. Since
retirement he has maintained continued interest in
groundwater aquifers in Manitoba.



