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Introduction

During excavation of the test pit within the right of way of
the Greater Winnipeg Floodway springs began to flow from fractures
in the glacial lake deposits at the sides and base of the pit to an
extent that pumping of water from the pit was necessary to permit
continuance of excavation,

The unexpected occurrence of these springs in an area underlain
mainly by relatively impervious lake clay, suggested the possibility
that dewatering may be a pertinent factor during construction of the
Floodway and that dewatering would probably have an effecﬁ on water
levels in wells adjacent to the Floodway.

A request was made by the Director, Water Control and Conservation
Branch, Manitoba Department of Agriculture to the Director, Geological
Survey of Canada for assistance in éssessing the magnitude of the ground-
water pfoblems presented by the springs and by the occurrence of ground-
water in gravels in the Birds Hill area approximately 4 miles north of
Transcona. |

The author examined the above aréas in the field during the period
Noy._l5-17, 1961 and recommended that an inventory of water wells in the
viqinity of the Floédway be undertaken to determine, if possible, the
regional hydraulic gradient as well as to provide a record of water
levels in the adjacent areas prior to construction,

Records of piezometer readings obtained during construction of
the pit, staff gauge readings of recovery of the water level in the test
pit after pumping ceased and the recovery data from observations on
on water levels in wells near the test pit were requested by the author

in order that a preliminary assessment of the groundwater problems could



be made,

The piezometer readings and the recovery data (for the period
Nov.112, 1961 to Jan. 16, 1962) were forwarded to the author on Jan,
25, 1962, The anélysis of these data and the conclusions drawn there-
from are recorded in Part I of this report.

The results of discussions by the author with members of the
Floodway Division, Water Control and Conservation Branch in Winnipeg

from Feb, 21 to Feb, 23, 1962 are summarized in Part II of this report.

PART I
Conclusions from Analysis of Piezometer Readings

and Water Well Data

1, The piezometric surfaces (Figs: 1-4)drawn from piezometer
réadings oﬁtained from the Floodway test pit indicate the
following:

a) Water is moving upward toward the surface probably from
the limestone or from aﬁ aéuifer near the bedrock surface,
Groundwater, therefore, flowed into the test pit by upward
leakage from an artesian aquifer,

b) Zones of concentrated flow (Fig., 1) are indicated by
concentrations of flow direction arrows. These zones
probably correspond to fractures in the cemented till or
to zones of higher permeability such as sand lenses within
the till,

¢c) Piezometer plots subsequent to Aug, 12 (Figs.2-4) after
excavation to various depths indicate the>preferred zones

of flow are still active because of the increased head loss



across these zones,

30
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No data relative to the quantity of seepage into the
pit can be determined from the piezometer plota;.°

Mr., L. Gray has estimated the rate of inflow to the pit
at 50 gallons/minute., This rate corresponds to an average
seepage of 0,156 gal/min, per foot of test pit. The actual
seepage, however, was concentrated along several fracture
zZones,

A value for the transmissibility of the aquifer(limestone)
penetrated by the Workman well has been computed by the straight
line recovery method (Fig. 5) to be 3,000 gpd/ft. This value
of T may vary considerably particularly if the limestone
contains numerous solution channels,

The bedrock aquifer is probably continuous over a large
area,

The data available are not sufficient to determine the value
of the storage coefficient which is required if the Theis non-
equilibrium formula, or some modification thereof, is used to
determine the drawdown of water levels in nearby wells caused
by drainage through the Floodway.

A series of plots of recovery data (Fig. 6) from the test
pit and adjacent wells; .however, indicates the probable limit
of influence of drainage by the Floodway will not exceed a
Aistance of 6 miles from the Floodway and at 1,500 feet from
the centre line of the Floodway the probable drawdown will be

in the order of 6 feet,
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5. A series of field pump tests is recommended to determine
more accurately the hydraulic parameters of the aquifer which

will be affected by the Floodway.

Preliminary design of Field Pump Test,

A series of curves showing drawdown in wells with time at various
distances from a pumped well are shown in Fig, 7. These curves have been
computed from a transmissibility value (T) = 3,000 gpd/ft. (as determined
from the recovery data, see Fig, 5), an assigned value of the storage
coefficient (S) of lxlO"'3 and an assumed pumping rate of 100 gpm.

If the pumped well only partly penetrates the aquifer then the
first observation wells should be located at a distance from the pumped
well equal to twice the thickness of the aquifer, i.e. if the aquifer is
100 feet thick the first observation wells should be placed 200 feet
from the pumped well.

Additional observation wells may be placed at greater distances
;s“4esired provided that readings could be obtained from these wells
within the duration of the test, e.g. (See Fig, 7) a well at 800 ft,
from the pumped well should show no drawdown during the first 6-7 hours
under the aquifer conditions stated, Thus a 12 hour minimum pump test
would be required to obtain useable data from this observation well,

A suggested plan for the location of observation wells relative
to the pumped well is shown in Figure 8.

The first observation wells are spaced radially about and equi-
distant from the pumped well in order to detect lateral Eoundary effects,
Two additional observation wells are shown at a distance 3 r feet east

and west of the pumped well thus placing four observation wells in the
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presumed direction of the hydraulic gradient.
The location plan as shown should provide adequate data from
a pump test to determine transmissibility, storage coefficient and any

boundary effects the aquifer may have.

Part 1T

N

1, Assessment of Water Well Inventory

a) The results of the inventory to date shoﬁ that little data
are available about the depth and construction of wells and
because of the presence of sealed pressure systems or heavy
coatings of ice at the bases of pumps many wells are not
accessible for water level readings during the winter.

b) The main purpose of the inventory will be to obtain a
record of water levels in wells adjacent to the Floodwﬁy
prior to construction., It is desirable to obtain water
level measurements in as many wells as possible, Thus re-
yisi@s”tqdwells which cannot be measured>during the winter
or at_which the owner was absent during the first visit are
strongly recommended.

The records of water level meaéurements and other pertinent
well data duly signed by the two observers are valuable infor-
mation and should be accorded the same safeguards as given to
field notebooks,

c) An attempt should be made during analysis of the inventofy
data to distinguish between wells completed in bedrock and
those completed in the overlying deposits. These data are
required in order to obtain a proper understanding of piezo-
metric surfaces related to aquifefs in bedrock and aquifers

above bedrock,
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d) Piezometric maps or cross-sections showing piezometric
surfaces drawn on the basis of the well inventory will not be
completely accurate because of‘uncertainty of well depth and
well construction, Because an approximation of well depth will
probably be used in constructing piezometric surfaces it is
suggested that elevations for points of measuring for these
wells be estimated from the topographic map and not by stadia
and level measurements, Elevations of particularly useful wells,
however, could be determined by aneroid barometer (altimeter),

2, Location of Pump Test Areas, |

Five areas along the Floodway right of way are recommended
as sites for pump tests (see Fig. 9)., These areas have been
chosen because they represent variation in geological conditions
and/or are representative of areas in which groundwater problems
may be encountered during excavation of the Floodway or con-
struction of its control structures,

~ All pump test sites are located away from the centre line
Qf_the quodway in Qrder that the wells used during the test
will not create seepage problems during excavation,

Bach of the pump test sites is located near a drainage ditch
or naﬁural drain which may be used to convey water discharged
from the pumped well away from the test site,

The areas designated for pump testing are not rigidly
defined, thus the actual location of the test wells in the
field should be made at the discretion of the supervising

engineer after consideration of existing field conditions,
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The purpbse of the pump tests is to determine the hydrologic
parameters (transmissibility and storage coefficient) of aquifers
underlying the test areas, Upon determination of these parameters
it will then be possible to predict the pumping rate necessary
to maintain water levels bélow the level of the excavation and the

- effect of the removal of water on levels in nearby wells, The
long term effect of groundwater discharge along the Floodway on
the level of water in nearby wells can also be predicted from the
parameters determinedAby the pump tests if the amount of ground-
water discharge aiong the Fioodway is known,

In order to obtain maximum benefit from the pump tests i£ is
recommended that a qualified contractor be engaged and an engineer
familiar with pump test techniques supervise the field testing,
coﬁpare the results of the tests and duly submit a report of the
test results to the Floodway Division,

A location plan of wells for a pump test in areas underlain
by lgke clays/till/bedrock is shown in Figure 8. The plan is
designed té vield maximum information from the test and to
facilitate interpretation of test results,

A pumping rate of 50-80 gpm, based on the estimated pumping
rate from the test pit and a preliminary knowledge of the probable

yield of the aduifer, is suggested,

Items to be included in a contract for a pump test, suggested by
Mr. L, V. Brandon, Geological Survey of Canada, are included as an
appendix to this report in order to assist the Floodway Division in

dréwing up their contract for pump tests.,
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Area I - Intake structure site

Details of the geology of the site can be obtained from
logs of borings which.have been made for foundation inveétigations.
The area is one of groundwater discharge to Red River thus ground-
water flow will probably‘be encountered during excavation of the
structure foundation and uplift pressures will probably occur on
the completed structure,

Desién of a pump test for this area should be made in con-
sultation with engineers responsible for the design of the

structure thus no pump test design is suggested here,

Area II - 5.26,35, T,IO, Rge. 4 E,

A pump test location is suggested approximately 2 1/2 miles
north of the Floodway test pit in order to limit the recharge
effect of water in thé test pit on pump test results,

Area IT is representative of those parts of the Floodway
underlain.by lake clay, non cemented till, hard pan and bedrock,
On the basis of existing information the main aquifer in this
area is within fractured limestone bedrock. The bedrock aquifer
is probably in the order of 100 feet thick.,

A 6" diameter well cased to bedrock and penetrating 20 feet
into bedrock pumped for 2/ hours at a rate of 50-80 gpm surrounded
by observation wells as shown in Figure 8 in which r = 200 ft,
should be entirely satisfactory for a pump test in this location.

One of the observation wells at a distance greater than r
from the pumped well should be completed in noncemented till in
order to determine the effect of lowering the piezometric surface

of the bedrock aquifer on wells completed above bedrock,
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Area IITI. Birds Hill, 5.33, T.1l1l, R. LE.

Before a design of a pump test is made for this area it would

be desirable to have information on the followings

1) The extent of gravel in the Floodway area and elevations
of water levels in these gravels, These data should be shown
on a large scale plan and cross-sections of the aréa°

2) The direction of groundwater movement in the area. It is
possible that upward leakage of water from bedrock into the
gravel occurs in addition to water table conditions imposed
by local topography and geolqu‘°

3) The depth to bedrock beneath the gravels would be helpful
in determining the possible effects of upward leakage.

A pump test could be done in the gravel area before the above
datg are known but the interpretation of the test results would be
more valuable with the background of geologic and hydrologic data,

N Well§wfor pump testing in this area will probably require
screens, thus the specifications for well construction for aquifers
in limestone are not applicable here,

Recommendations for a pump test in the Birds Hill area will be

made upon receipt of the data listed above,

Area IV. North of Birds Hill,

Bore hole data from Area IV indicates the geology to be
similar to that for Area II, thus groﬁndwater problems will

probably be related to aquifers in bedrock._
' ]

A pump test similar to that for Area T is therefore recom-
e T e

ST

mended for Area IV,

Area V, Outlet Structure Site

The outlet structure is to be founded on bedrock thus pump
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testing of the bedrock aquifer in this area, as in Area I
should be done after consultation with the design engineers,
3. Permanent Observation Wells in Vicinity of Floodway.

Figure 9 shows the location of 23 permanent observation
wells boﬁh along the limits of the Floodway right of way and,
in some places,beyond the limits of ‘the right of way.

Two inch diameter wells 20 feet into bedrock and cased to
bedrock are recommended for these observation wells,

The locations as shown on Figure 9 will provide adequate
data on the long term fluctuation of water levels adjacent to
-the Floodway and the effect of the Floodway on water levels,
The precise location of these wells in the field can be made
by the Floodway Division geologist after examination of the
proposed sites in the field,

It would be desirable to install these wells prior to
construction and to make weekly readings on these wells from
the time they are installed, during construction and for at
least one year after construction. At the end of this period
it will then be possible to delete some of the wells and to
reduce the frequency of readings of others,

Hydrographs obtained from the observation wells along with
thevpump test data should be sufficient to calculate drawdown
of water levels at any'diétance from the Floodway at any time.

Consideration could be given to the installation of observation
wells in areas beyond the Floodway, other than those shown on
Figure 9, in which no water well data are available from the

inventory or in which local concern about the effect of the
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Floodway 1s expressed.

The Groundwater Section, Geological Survey of Canada would
be interested to receive copies of records from the observation
wells to augment their program of observation wells throughout
Canada.

L. Recommendation for geophysical work along Floodway right of way.

Tt would be desirable to obtain a profile of the bedrock
surface along the centre line of the Floodway bgcause it is
felt the areas in which groundwater problems will probably be
encountered are a function of the proximity of the base of the
Floodway to bedrock,

The present bore holes to bedrock along the Floodway centre
line are too widely spaced to permit drawing an accurate centre
line cross-section., It is suggested therefore that seismic
equipment be used to extend the bore hole data.

The Geophysics Section, Geological Survey of Canada are willing
to undertake this work during the coming field season by using
their FS-2 hammer seismic instrument, The field work would bé
done during the period July 15 - Aug. 31, 1962 and a report of
the results of the work submitted to the Floodway Division by
Dec. 31, 1962, All costs for this work would be under-written
by the Geological Survey, thus the Geophysics Section would
retain the right to use these data a£ their discretion,

The Geophysics Section will require the following data in
order to facilitate their work:

a) One copy of the Floodway right of way plan (scale 1" = 3,000 ft.)

showing the location and elevation of Floodway bench marks.,
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b) Two blank copies of the plan of the Floodway right of way,

c) A centre line cross=section of the Floodwav showing location
and logs of bore holes both to bedrock and above bedrock, The
location of these bore holes could also be shown on the right of
way plan showing location of bench marks,

5. General Data

The author discussed with Mrf E,B. Owen,.<who was seconded
from the Geological Survey by the St. Lawrence Seaway Authority)
the policy adopted by the Seaway Authority with respect to water
wells disturbed by Seaway construction. No accurate records of
well levels in the area were obtained by the Seaway Authority
prior to construction, thus the Seaway Authority endeavoured to
settle all claims for damage to wells by dewatering as promptly
as possible to prevent organized protesﬁs by well owners. In
some instances, particularly during construction, settlements
consisted of installing 200 gallon tanks on the owners' property
egd_making dai}y deliverv of water to these tanks, In other cases
wells were eithef deepened or new ones drilled. In most cases
where claims did arise the construction of the Seaway (dewatering
of canal excavations) was within 1/, mile of the wells affected
and the large quantities of water pumped during the dewatering
phase were very likely responsible for the drawdown of the water
levels, When pumping ceased, however, recovery of water levels
in the wells was accompanied by a decrease in chemical quality
of the water, possibly the result of deeper water of low chemical
quality being drawn into the wells, The quantities of water

pumped which produced this effect were in the order of 22 million
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gallons per day in some excavations which are greatgr by a
factor of at least 200 times the anticipated pumping rates for
excavations along most of the Floodway,

Mr, Owen is not aware of any written policy practiced 5y the
Seaway Authority with respect to damage to water wells.

If seepages are encountered during construction of the Floodway
these may affect the stability of Floodway slopes., It is suggzsted
that consideration be given to the planting éf a phreatophytic
forage crop such as‘alfalfa along the Floodway to reduce seepages
and to serve as an additional source of feed for the numerous
feed-lots in the Winnipeg area. The most suitable cover crop for
the Floodway can, no doubt, re recommended by either the Pro-

vincial or Federal Department of Agriculture,
Appendix A,

Items to be included in a contract for a pump test as suggested by
V. Brandon, Geological Survey of Canada are as follows:

Item Basis for Payment

1, Mobilization of drill rig lump sum

2, Drilling test well for pumping
including 6" casing to bedrock per foot of drilling

3. Drilling observation wells 2"
diam. cased to bedrock per foot of drilling

L. Installation and withdrawal
of pump used for test lump sum

5. Pumping test well and making
observations in all other wells
including four hours of recovery
measurements per hour

6. Chemical analysis of water from :
pump test lump sum

7. . Professional'report of test results fee



),
1\

A" 23]

'l 45 vd . BRI U A I
- - ENRREE —-Hid 5
- Y
- hA%lhk< H &

N

‘ T 2
o ‘ —fm -] ~-f=1- R EE \ S
ot itk T T ‘ K
1 i L I ¢
LA T | Al ‘ !
o= lifins
) i 1 -] }
v A V. il
I “prgaf LR - eaed £
;
: . ettt X P2 b e g I N
| r ukala i3 vl N
LAY

KXY
N
v

IV

V)

[l )

1~y
Avn
X
"2

.

¢ ) . A €

Y
i g
red

L)
]

o

) PN

10,

SNOISIAITO OL X 83TD3AD €

Cowisa Midavm

14-6G6¢€

0D ¥A6S83 ¥ 1IA4INIAN

OIWHLIHEVODOT-INIS




HE I TTT T T A FEEEE NN O T TTTT
B _ T Tl RE IEEEN EREEN PR E ~
= P IIAZ A (LA 1P rEen (£
L _ ! } ,bbﬁ;.t_ s NI
[ : } i thidiile pllitlt tiiihad i
t i i I i [
m ; | i N
[ I ;
f : T
i i ]
il i{! [HBETHE H
i) THIH! i [
i i [ [ T P !
i FHIENE N HAH RN
i 11! HEE | i
| L : SRR i
] | ! i i
1 ! ] ! lids i
i i ! I it ] i
T R E IR g : T
" K ! i ,_
A ] | i
HIE 1 | :
R it i
. 4 5 71 i i
i T i i L
! i nE
B !
T S ZE T Y=gt
] !
I
i
i
i

Lo’
.\
ol | oot 1l
L i R e i
I & e
1 " ..ul\.p.\\,[
il e el e B i (5% P
P e s i p—t . L
= B e ] i i { P i
Tt o |
A 3 ey oo 0% A i |
=] -t i L
= g ! i
i | |
3
i
1
R
il
m " _
] i |
T I ] !
I il i IRH B !
22 s/ ; ! U a4 i !
it L : ) i (x5t 1 i il
i . 7 | o yre M
j ] i i
- _ ey |
! Pl !
o -] ~ pi-] D -+ m N

10

SNQISIAIQ OL X S3TIDAD €
RN L] *0D ¥ASSI W VId4naAN Wavx
1 L-6S€E DINHLIYVYDOTIN3S




L 0
/) AT
. AN e
=74
]
i
]
|
i
i
B
i
4
I
| !
]
|
|
=
_
]
!
I !
oy
; M
o m
T |
T
P! : _
i | i
1 ! i
| i H) i
| [ i i . H
i [ IR i i | bl !
T [ A f I il THInn fi ]
A W~ w wn - o ~N
S W~ w wn -t e o~ v

. SNOISIAIQ OL X SIN1JAD &
CYSTA NI IOYR O UISSI B T1I44N3INA Wﬁux
12-6S€E DINHLIBYDC™ 'W3S




'y d
J
N 0
N\ N
i N
1 . . 1
Bh) K 0 N
WW - N Qn.ﬁ h
Z W o\ _ . ! ” N
( N0 ; !
N RIR: ¢ t AL 3
: - N
, Y L
B , .
L i | N
-+ - N
h h J/ CH
&
L _ AN
3 ™ X -8 N\
q 1 D y ,r Ic M
—I.I D[i' “ ’ 1||— i 'Y
A R N - \
N |
_ ) d

i
1
73 2>
!
IS
|
|

AN
|
7
7o

45

-1
7
ois

i
!
1
i
V]
CZdh

2 e
r

7y

v

[ ¥ S °D Nt QILNIEd
» BLLESNHDIVYSEYH 'QOOMHON ‘"DNI 'ANYHWOD X008 X3a0d

’SNOISIAIO 00} A8 GZ "SAVM H108 HDNI ¥3d S8NOISIAIA Ol ‘H-Si18 ‘ON




MADEINY. S &,

359-14L

10X 10 TO THE CM,
KEUFFEL & ESSER CO.

l

G

- T e — - T T Y meny T " T IBnaREE o ims T 1T TSI T
1 = Hr Sy a1 Fary - " T T 8w e * et it T+ T H L1 + + + + *- = + 44
+ t = : : T T T T T > T ) rmw; n T T T T yoe) T "
T } % Y i n smars : s wmas T T : T " + * t T +
= : ~X N : = ; *
t = i - - - = - -
t 1% potpvanas e . ) : n : s T T T + + :
£ — ek \ ! i i : T s s t 4
1 e i =3 T i t
L\ 4 , ¥ —y + T T ,
F NG : T i T e oAy T . 7 - T + =
N 2y = " ry mx i : T ; 1 : v
\ I ra s T + + T " + n + oy
T o N : pan T f oy
Nk T * t T t =
T : r\Jein, =7 - + -t T -
t T T T s t T T
X ™ R ey ~
e < —: ? T
: 3 s n = = n T : T T
v B ta— o t i o + i’ L T
2w Y ot : T T
\ B\ = v : T >
s X 2y ) B o : 8 T + +
v (i R I T T T T
r + o ¥ AN T :
' 4% o 13 : |
1~ g X, Ay I ~ : a +
o LT - f i T + L r >
% : e : = e
, e T 1 n ; : + T T + : T
n 3 = + T T
t : T - T + ! :
i ne. o n : p T
ot T : —
Y. . s :
>t t . T -
LG * o3 =
T - v T ra g
Nt N\ + + + ¥
3 - + i fit T
v Cws L+ w0 ~-
: CE o Wil ¥
— cn ~ o Pt 3
= - 8
T T iC, T e | v i e
1 T : L4 L Y
. o e
T : g > o wwa v " 3
'y ) : . = r— -y
7 N - - . B -
- s : : 2 Gy
roch ix i NN  f
X3 s hil mn : T X :
tn T N1 a T a
rw: o : T :
I~ — P — ;
S . , +
¥ T —1r
& : 9.
A + - = = i P i
TR o - 1Y
= { : | SHA N i
By I T o e :
b than, ¢ SR - T
: : Yy N " o ST . n
£ + N : N . ;
o v 3.1 ) 3 e A Saa e ¢ : T
- » o > et
s, 3 t ¥ oy 53 n o
o - i - + LIRS WERES B,
T N o y 3 N R : i
; - N 18 | LA > -
: ¥ %
n v " % - rn 1 . ™y Rar. w s
- > Y T h — TR on. § X ?
1A rw Ta \ N - IR T g T : T
—¥3 1% . T i T B —- R §
. t a4 Ch e 4 a : X AJ n
- T e T AT N . T
N ™ S Y T N = : -
—) Y + : ; R Y A= : Fo
r, o N mmy— 1740 .\ § ” A re
T - - N o a0 > T =
L 18 n 2 Y : T s .~y
T R . A TV vy f - N1
: s i T : Py o h >3 + LI Ot Mour
x v N o d Y
T X o Vs X T %
3 < T T At - . van
: NN i T~ e . : .y :
> i, ¥ — Py i : n 3 ‘ r
: o i amuee 4 e ' 3 o
. Y r g . n @ e n N
™ o Y s ¥ 3 xn e 1 .4 r I\ 3 o
I VI =R 3 3 N
— ) { B 211 Yl L A\ T & " % T P o V% i 3 e &
- T BN o 0 4§ N T b AL e Iy
X! o 5 N et o - - s > - A\ - 3
X t c y' o k. s o { a : 3 N NG
5 FERRmALN § S R {3 ﬁulf o ‘ . . - % - .S
y & ATy i T, | ; a4 £ 4 o~ " r3 N ~) :
= ) = AT e ey NN o N B
X A ).y A IR e | ) 4 NG IFEB L VIS § e 5 2 ¥ | Vi 3
N s B 5 - / NS S 3 - \: ¥
~n Iy N = o T )
1N viiad oo N Y ¥ TR oy 1} 2" 1 b wa L3 |\ 33 O . =
- pai H01 % an : L 23 o= 12 % X N X . + e > N X ¥ e
B a0y ¥ A a s b % MM T % Yy} Ty
N\ S ¥ Y T Ty 839 H T EI I\ 1T : I LY §
T T R L% Sl e | 4 v DA LT » e + ¥ + e i -t
" T = : A : | i L hamas i = o e s
T P, T F A : X S A .Y Hi O R\ " P v =
o3 T : A bt} a— 1 Lo s - oty v
T = T 7T T T e ¥ - -+
T i ot | o T - % | g T vy {IMEEA T
rommm of | Y | rama. & : 4 yars - r s 5 F0h.J A <& v -
T = wm h o § % T T " " " | T N Z x
% : o8 —% P - b i A4 > - 4 2
T n =3 r - e | » w8 Bas r i wn 1 s wawn ¢ 'y m s
i X = s ru) 1/ o & ol 14 : = N . . &
B o) A\ B s 3 a L s *
) . § . . v " § nw oy e =
.y " T = g Y x
X + + n N N4 v z :
L W) p r H "
X - - 7
x ? :
T T = - — T T
N b T : t n o oo 3 i
T 03 o P t i =+
i Rt = T —+ *
o o 8 > T ; .
2 1 - : T -t - TR
= e
N vy e
T : s CER L WS Haes { n
: ) W R :
" ST - LW § AN 3 r :
1V . d T +
+ T : | Iv— it T
: : o
T x P
T i+ : + +
: : N—F :
1 + N :
N
T . T ﬁ - N
ho e — ]
: 3
: B ol §. Wy T
; 1 3 m; + T
o 3 T T o
8 S, R h 3
n =
it + T
T : : o " e Tt
+ = T + - _ T
T : r
+ 1m5 na: T
" n + " e a
L - ) T "
+ it r :
* H L
- T a T T T
i T + T
1 T " + T
+ T : ;
. : L L +
i T T T T : :
+ t T + T o i
i :
- T T t * T 1
+ T + 4t + Y
: T T T : T
- = - s
= s T . T !
g . 1 " T
: T + "
+ t + :
....... i . I i
H : + + : +
n = 5 T ; 5 t
- + + N > " 3
: : . L T - : : -
: = . z ym: - > - T T T T r
1 : n e t n : + T T =y ” T T ' +
t . e : : : T T + > Fis : - T it o S0 s + i 7 n + :
— L = Tt + . 2 e . T i " m es y 1 ; T T e
o L - il L t : roa o s i’ " s - L " " e s







Pre&zomermic Levers i~ TEsr £ xcavmrron .

GREMTER WiInnINPEG FlLooOwmy

77w of Section Lirme

Workmrar hiel/
(RO4’ £ of Sectrors /r1rr&)
Origrnel CGrownd Swrfoce 780
\ SRTURATING SRS/ ] . ——]
75 ——— *K f [y %s
s — | a T %eé
76é T7etke 3 P5(7652)  S——— 770’
(76645 e 7% ~ St H
32(76¢°5)
: (766) »7) % (%63 4)a74 (Fd)gg 4| (7
(7%55) = (#55) 55 5 z2Tom ]
(766) 25 = (®é)sg
0(7“) 2.5‘ I /
! 7oo’
| 75 FFezometer Ao-
5 " Dote: Rug r2, 196/ Scale 17 = %0’ (%33)  Fsometer heaoing (Fect. 5.4
{ N
; _ Flow Lrrectrom -
f i AR 660’
(&Vorkza&; A/e;/ 5 74w oF Section Lirme
RO4’ £ s orr/ e = ’
Teeer — & / Origrne/ (Frownd Swrfoce 780
SRTURRYING RS S —_—
7éz 758 " —H | e || £xcovotion | I~ - 762
766 ] 758 /
44 (764
\xs—d,, ‘ / 7é6
7605}y { 45 (76041) 790’
(7‘/’5}/!6 ‘ ’
2(%47) | (7587, ch. 565 (7585) a3 | (763°5)
d 27 762:5)
3 (765°6) (764 TR S S ol 765-2) 4) b (766°2)
0 (765 6) ‘—_’}J / l \
- oo’
2
; .
5 Dote: Hug-20,/96/ Scole 77 = #0’
/-7;: = ceo’
Workrmiarn bh/es/ 74 w. of Section Lirre
(Ro4’ £. of sectrors [irn&) . 780/
Origrnel/ CGrownd Swurfoce
— \ SRV CRATING BRS/IY_ ——r]
74q
b 758
—'—"_“'-"‘“——z-—z/_______o/ Excavariorn )
, =z T QoA S S 44 (763
7é6 (7652) 23 \
| 766 740’
‘ (747);5
(7%3) 2o eB L (e (7¢3) 274
758
{ id (X&) 55
/ / ‘ l 700/
L] ]
. J
: 007‘3' ng?‘-.f: /2¢/ ,Sq,q/‘ 77 = g0’
i G
. 7 — 660"
!
|
Workmiar bel/ 74w of Section Lire {}
(RO’ £ of sectrors [rrre) i . 780
: ©Origine! (Frownd Surfoce
TN\ __ServRAYING Sasi —]
7é5 P (7)) ,7&5
(7%5) 35 .
N —— _Le‘vz/ ~ - /
| ————p2fl || fxcovetion L7 7eo
65 4 6 (7!3_::2 ka6 ¢
3
278 (7515) (75;)5;/\%5)}
7oo’
. :
5 Dote: 067‘--5', /79&/ Scale 77 = %0’
A e 660°




