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ABSTRACT

The Committee on Lake Winnipeg Datum has examined the problem
of determining the wind effect eliminated level for Lake Winnipeg.
Numerous methods had been examined and attempted. The recommended pro-
cedure involves the application of weighting factors to the recorded
levels at different hydrometric stations on the Lake, the application
of a limit on the daily fluctuation of lake levels and the application
of a lake level smoothing algorithm. This procedure has produced a good
approximation of the wind effect eliminated levels on Lake Winnipeg.

The datum at Berens River hydrometric station (Bench Mark
78M079) is recommended to represent the Lake Winnipeg Datum (LWD).

The datum at Berens River would be fixed at 223.159 metres (732.15 feet),
which is the 1960 G.S. of C. datum. All other datums of the various
hydrometric stations on the lake would be referenced to this master
datum by water level transfer. Datums on the outlet lakes which in-
cludes the Jenpeg control structure on the West Channel of the Nelson
River, and Sea River Falls on the East Channel would be referenced to

the Lake Winnipeg Datum as well.



December 13, 1982

Mr. T. E. Weber, P. Enge.;
Director,

Water Resources Branch,
Department of Natural Resources,
1577 Dublin Avenue,

Winnipeg, Manitoba,

R3E 3J5

Dear Mr. Weber:

The Ad Hoc Committee on Lake Winnipeg Datum was formed in
August, 1971. The initial terms of reference were:

"To examine the problem and make a recommendation as to the
method that should be adopted to establish the level of Iake
Winnipeg.*

In 1979 the terms of reference were expanded to include the outlet lakes
as far as the Jenpeg control structure on the West Channel of the Nelson
River and Sea River Falls on the East Channel.

The results of the Ad Hoc Committee's studies are included in
the attached report.

Yours sincerely,

Originally Signed by R.J. Bowering

R. J. Bowfing, Chairman /

Originally Signed by P.M. Abel

P. M. Abel.

Originally Signed by J.H. Wedel

Je He We@gx.v

Attachment.
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INTRODUCTION

Lake Winnipeg is a large shallow lake having an approximate
surface area of 23,698.5 square kilometres (9150 square miles) and an
average depth of less than 15 metres (50 feet). The average length and
width of the lake is estimated to be 390 kilometres (240 miles) and
64 kilometres (40 miles) respectively. The lake can be divided into
three distinet sections. The south pool, south of Black and Hecla
Islands has a surface area of approximately 2600 square kilometres
(1000 square miles). The north pool extends from the Narrows near the
mouth of the Bloodvein River to the north end of the lake and has a
surface area of approximately 19,600 square kilometres (7550 square
miles)., The lake area in between the south and north pool has a sur-
face area of approximately 1550 square kilometres (600 square miles).
The lake is shown on Figure 1.

The levels of Lake Winnipeg are regulated by controlling the
outflow at the Jenpeg control structure on the West Channel of the
Nelson River. Manitoba Hydro's licence for regulation of the lake
requires that the lake be maintained between elevations 216.7 and 217.9
metres (711.0 and 715.0 feet) insofar as is possible. For Manitoba
Hydro to effectively regulate the levels on Lake Winnipeg and for the
Water Resources Branch to accurately monitor the regulation of the lake,
an accurate indication of the current still lake level is mandatory.

On April 21, 1971, Mr., L. A. Bateman, the Assistant General
Manager of Manitoba Hydro wrote to Mr. T. E, Weber, the Director of the
Water Resources Branch of the Department of Mines and Natural Resources,
requesting verification of Manitoba Hydro's assumption that all elevations
specified in the Interim Licence for the Regulation of Lake Winnipeg are

referenced to the Water Survey of Canada hydrometric gauge at Berens



River (G.S. of C. 1960 Datum). Mr. Weber‘respondedAby suggesting that
an ad hoc committee be formed to prepare a recommendation as to the method
that should Be'adopted to establish the level of Lake Winnipeg. The:corfj
respondence leading to the formation of this ad hoc committee is included
in Appendix A.

The inaugural meeting of the committee took place on September 21,
1971. The three memebers of thevcommittee represented the Water Resources
Branch, Manitoba Hydro and Water Survey of Canada. The original members
were Mr. G. H. MacKay (Chairman) of Water Resources Branch, Mr. A. K. Mattick
of Water Survey of Canada, and Mr. P. M. Abel of Manitoba Hydro. The name
adopted by the committee was "Ad Hoc Committee on Lake Winnipeg Datum'.
The initial terms of reference for the committee were:

"To examine the problem and make a recommendation as to

the method that should be adopted to establish the level

of Lake Winnipeg."
The phrase was interpreted to mean that the committee should develop and
recommend an acceptable method for obtaining the still water level on Lake
Winnipeg at any time and further, that only Lake Winnipeg levels would be
considered.

In 1979 the terms of reference were expanded to include the out-
let lakes as far as the Jenpeg control structure on the West Channel of

the Nelson River and Sea River Falls on the East Channel.



STATION DATUMS

History

The first hydrometric station on Lake Winnipeg was established
at Winnipeg Beach (Station 05SB001l) in 1913. Station O5RD005 was esta-
blished one year later in October of the same year at Berens River on the
east side of the lake.

The datum at Winnipeg Beach was established in 1913 based on
Benéh Mark MCCCCSCIV which had been tied into the Public Works of Canada
Geodetic Leveling network in 1912, Datum changes were applied to the
station whenever Geodetic Survey of Canada (G.S. of C.) adjusted its
vertical control network datums in the vicinity of Winnipeé Beach.

The datum at Berens River was initially determined by water
level transfer from Winnipeg Beach in 1914. It was not until the summer
of 1978 that G.S. of C. completed a land survey tie to Berens River.
According to this recent survey, the current datum in use in 1978 at
Berens River which had_been determined by water level transfer was high
by 0.07 metres (0.23 feet).

Ten additional stations have been established on Lake Winnipeg
since 1953. Detailed history of the twelve stations' bench marks and
datums is given in Appendix B. One of these stations, 05SB006, is a
relocation of the original hydrometric station at Winnipeg Beach. Three
more of the stations were only operated for short periods and then dis-
continued. Presently there are eight hydrometric stations in operation
on Lake Winnipeg. Table 1 lists all of the hydrometric stations on Lake
Winnipeg. These stations are also shown on Figure 1. Location plans for

the stations on Lake Winnipeg are given in Appendix C.



Datums for ﬁhese additional stations were established where
possible by means of land survey ties. However, for the stations at

Montreal Point and Mission Point, water level transfer was initially
used to establish the datums. Water level transfers have also been used
to crosscheck the datums at the various stations around Lake Winnipeg.
Appendix D gives a comparison of the station datums between the Berens
River station and each of the other stations. Only lake levels recorded
under ice cover were included in these analyses so that wind effect on
the recorded levels would be minimized. The results of these datum com-
parisons are summarized in Table 2. None of these datum differences are

significant at the 80 percent confidence level.

G.S. of C. Vertical Control Surveys

In 1974 G.S. of C. completed a land survey tie to the north
end of Lake Winnipeg. According to the survey, the datum at Montreal
Point which had been established by water level transfer was 0.277 metres
(0.91 feet) too high. In 1978 a survey line was completed down the east
side of Lake Winnipeg between Oxford House and Pine Falls. Based on
adjustments resulting from this loop closure, G.S. of C. has now adjusted
the elevations of many of their bench marks around Lake Winnipeg. According
to these adjustments, datums in use at the Pine Dock, Matheson Island,
Montreal Point and Berens River should be lowered by 0.009 metres (0.03 feet),
0.034 metres (0.11 feet), 0.181 metres (0.59 feet), and 0.069 metres (0.23
feet) respectively.

The principle of establishing datums using water level transfer
is based on the assumption that a still water surface is flat. A lake as

large as Lake Winnipeg will never have a completely still water surface.



‘However, if comparisons are made during the winter when ice cover mini-
mizes lake level fluctuations, the averages of a large number of daily
recorded levels at two stations should be directly comparable. Referring
again to the lake level comparisons given in Appendix D, it is shown that
with the current datums at Berens River and Montreal Point, the average
levels are exactly the same. However, according to the 1978 G.S. of C.
bench mark adjustments, Montreal Point should be lowered 0.1l metres
(0.36 feet) with respect to Berens River. Appendix D shows that for

most years the highest daily water level difference under ice cover was
less than 0.091 metres (0.3 feet). Therefore, either there are errors

in the new G.S. of C. Bench mark elevations, or the assumption that a
still water surface is flat is incorrect.

After considerable study and discussion ﬁhe committee concluded
that some of the discrepancy can be explained by the fact that a still
water surface is not necessarily flat. Because of the rotation of the
earth, water tends to form a bulge near the earth's equator. Standard
surveying practices such as are commonly used by G.S. of C. call for an
orthometric correction of -0.072 metres (-0.24 feet) from Gimli* in the
south, to Montreal Point in the north. This correction would explain
41 percent of the datum adjustment recommended by G.S. of C.

Another source of possible error may be gravitational anomalies
around Lake Winnipeg. Other minor sources of error can be suggested, but
it is unlikely that these errors could totally explain the 0.181 metres
(0.59 feet) error suggested by the G.S. of C. for Montreal Point, or the

0.69 metres (0.23 feet) error for Berens River.

* Throughout this report references to Gimli include the station at
Winnipeg Beach (05SB001) before 1966 and the station at Gimli
(058B006) since 1966.



Lake Winnipeg Datum

Water level data for Lake Winnipeg is primarily used for mana-
ging the water resource. Although theoretical arguments can be raised

to support the contention that the south end of the lake is higher than

the north end, the lake can be best managed if the flat lake assumption
is maintained. Therefore, the committee decided that the relative datums

for the hydrometric stations around Lake Winnipeg should be determined by

water level transfer rather than by using the latest G.S. of C. datum

adjustments. These datums would be referred to as Lake Winnipeg Datum

(LWD). This datum would also be used for stations on the Upper Nelson

River between the outlet, the Jenpeg tailrace and Sea River Falls.

The hydrometric station O5RD005, Lake Winnipeg at Berens River
53 operated by Water Survey of Canada, was chosen as the location for the

master bench mark for the Lake Winnipeg Datum. The Berens River gauging

station was chosen because the bench mark would be located in bedrock

and because it is closest to the centre of the lake. The location for

the master bench mark 78M079 is shown on the Berens River location plan

in Appendix C.

The committee considered three master bench mark datum eleva-

" tions for Berens River:

1. The present Water Survey of Canada datum [G.S. of C.
1960 datum plus 0.042 metres (0.14 feet)]

; f; ' 2. The 1960 G.S. of C. datum

i l

3. The 1978 G.S. of C. datum

The present datum at Berens River results from a 1975 adjustment

of plus 0.042 metres (0.14 feet) based on water level comparisons with

Gimli. The 1960 G.S. of C. datum was the current datum at Berens River

at the time the Interim Licence for the Regulation of Lake Winnipeg was

signed. The 1978 G.S. of C. datum is the latest G.S. of C. datum based

%7 on their recently complete surveys. )




The committee agreed that the datum assumed in the Interim
Licence for the Regulation of Lake Winnipeg should be the recommended
bench mark datum. This would rule out the third option of using the
1978 G.S. of C. datum. However, at the time the licence was issued
there was a 0.042 metre (0.14 foot) discrepancy between the datums at
Gimli and Berens River, as determined by water level transfer under ice
conditions and the licence does not specify which gauge location is
referred to. If the referenced station was Gimli, then the present
Water Survey of Canada datum should be maintained. If the referenced
station was Berens River, then the datum at Berens River should be
reverted to its 1960 datum.

The committee recommends that the 1960 G.S. of C. datum be

adopted for Berens River for the following reasons:

1. All of Manitoba Hydro's designs were based on the
Berens River datum which was referenced to the 1960
G.S. of C, datum,

2, Much of the lake level data used in the Lake Winnipeg,
Churchill and Nelson Rivers Study (1975) was based on
Berens River. In particular all simulated lake levels
provided by Manitoba Hydro were based on the Berens
River datum,

3. The hesitancy on the part of the Government of Manitoba
in agreeing to Mr, L. A. Bateman's original suggestion
of using the datum at Berens River which was contained
in a letter from Mr. T. E. Weber to Mr. L. A. Bateman on
August 9, 1971 (Appendix A) was not based on any suspi-
cions regarding the datum at Berens River, but arose from
the suggestion that the lake level should be determined

by using more than one gtation.



Because the datum at Berens River was raised by 0.042 metres
(0.14 feet) in 1975 to conform with other datums around the lake, all
datums will now require a correction of minus 0.042 metres (0.14 feet)
so that they will correspond with the Berens River datum if it is rever-
ted to the proposed Lake Winnipeg Datum. However, Table 2 indicates
that both Pine Dock and Mission Point datums are notably different from
the current Berens River datum. Although these differences are not sig-
nificant beyond the 80 percent confidence level as indicated in
Appendix D, the committee decided to add these datum differences to the
general minus 0,042 metres (0.14 feet) change required by the change in
the Berens River datum. Table 3 summarizes the recommended datum changes
for the seven hydrometric stations presently operated on Lake Winnipeg.
Table 4 details the datum and bench mark data for the seven hydrometric
stations on Lake Winnipeg and for the five stations on the Upper Nelson

River,



DETERMINATION OF LAKE WINNIPEG LEVELS

The irregular geometry of the lake results in considerable
fluctuations in the recorded levels of the lake both spatially and tem-
porally. An instantaneous gauge reading does not provide an accurate
indication of the average level over the entire lake surface and could
differ from the still level by as much as three or more feet. Therefore,
a technique is required which would use the daily recorded levels and
provide an accurate estimate of the still water level on the lake.

In the past, the still water level of Lake Winnipeg was drawn
by hand using the recorded daily data at Gimli as a guide. Over the past
decade, numerous techniques have been attempted to more accurately deter-
mine the still water level of Lake Winnipeg based on daily recorded
data. These included theoretical determination of wind effects using a
computer model, application of the Lake Ontario and Lake Erie model and

the application of numerous empirical mathematical smoothing techniques,

Theoretical Determination of Wind Effects

A computer model was developed by Dr. E, J. Fee which predicted
wind effects on Green Bay of Lake Michigan with relatively good accuracy.
Dr. Fee approached the committee and asked to apply his model to Lake
Winnipeg. A summary report from Dr. Fee is given in Appendix E. The
model did not work well on Lake Winnipeg primarily because of the size
and complex geometry of the lake and because of the effects of thermal

stratification.

Application of the Lake Ontario Model

The Advisory Committee of the International St, Lawrence Board
of Control has developed a method for eliminating wind effects on Lake

Ontario. The method is a relatively simple arithmetic procedure. The
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committee attempted to apply the Lake Ontario procedure to Lake Winnipeg,
again with limited success, largely due to the insufficient number of

gauging stations.

Application of the Lake Erie Model

This model, developed by Ontario Hydro on Lake Erie, was used
because of its sophistication and because of the many similarities bet-
ween Lake Erie and Lake Winnipeg as to their size, complexity and depth.
The model cannot be applied to Lake Winnipeg due to the lack of the many

real~time meteorological stations required.

Empirical Mathematical Smoothing

Numerous mathematical smoothing techniques were attempted by
the committee, Three, five and seven day moving means were computed for
Berens River and for Gimli., The resulting levels were smoother than the
recorded data but were still unacceptable estimates of wind effect elimi-
nated levels, Also during periods of rapid changes in water level the
technique resulted in a slight delay in the response of the computed
level,

Although daily recorded levels on Lake Winnipeg often change
by more than one foot from day to day, the maximum probable change in
the still water level of the lake is limited by the maximum probable
inflows and corresponding outflows., Therefore, a limitation on the rate
of change was applied to the recorded data at Gimli in such a manner that
the change in level from day to day could not exceed a given maximum.
This technique removed the large daily fluctuations in levels, but pro-
duced a sawtoothe® line rather than a smooth line. Also a prolonged
sebup diverted the simulated line from the wind effect eliminated line,
Under certain conditions on the lake the simulated line required more

than a month Lo recover from such a diversion,
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Various methods were attempted to combine the records at
numerous stations around the lake, A straight arithmetic average of
all recorded levels gave poor results. Thiessen polygons were developed
to assign weighting factors to each of the recording stations. This
technique was an improvement over the straight averaging method because
it weighted each recorded level according to the proportion of the lake
surface it represented, However, the resulting levels were still con-
sidered unacceptable. In an attempt to determine the optimum weighting
factors, regression analysis was carried out on the data using manually
estimated wind effect eliminated levels as the dependant variable and
the various daily recorded levels as the independant variables. Also,
to provide a continuity in day to day levels, yesterday's computed
level was also included as one of the independant variables. The tech-
nique resulted in a reasonably smooth line, but when the equations were
applied to data which was not used in developing the regression equations,
the computed line often deviated from the manually drawn wind effect

eliminated line.

Recommended Procedure

The recommended procedure involves a combination of some of the
preceding techniques. Weighting factors are applied to the stations
included in the analysis to provide a first estimate of the wind effect
eliminated level. Then a limitation on the change in water level is
applied to the first estimate to provide a second approximation, Tinally,
the "teeth" in the resulting sawtooth line are smoothed mathematically.

A detailed description of the procedure follows,
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Approximation I
Weights are assigned to the recorded daily levels in inverse
proportion to the standard deviations of each station's recorded levels
from the hand-drawn wind effect eliminated levels based on the individual
period of record at each station. The weighting factors are determined

using the following equations:

X (% + %- o & %-) = 1.0 (1)
1 2 i
X X X

W=y W.o=23 W, == (2)
Sl 2 82 a i Si

s
o
la]
o
>
I

a computational constant

w
n

standard deviation for station i

=2
]

weighting factor for station i

The first estimate for the wind effect eliminated level is then deter-

mined from the equation:

WL = wi (Levell) + w2 (Levelz) i v P wi (Leveli) (3)

Table 5 lists the standard deviations for each of the stations on Lake
Winnipeg.

As an example, Figure 2 shows the daily recorded levels on
Lake Winnipeg at Berens River for 1974. Using the daily recorded levels
and the standard deviations from Table 3 for Gimli, Berens River and
Mission Point, Equations 1 and 2 give weighting factors of 0,1322 metres
(0.4336 feet), 0.072 metres (0.2333 feet) and 0.0990 metres (00,3249
feet) respectively. The heavy line on Figure 2 is the first estimate
of the wind effect eliminated line computed using these weighting factors

in Equation 3.
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Approximation II
The first approximation is then refined by applying a maximum
allowable rate of change in water level of + ,0183 metres (+0.06 feet)
per day which restricts the daily change in the wind effect eliminated
level to 0.0183 metres (0.06 feet). TFigure 3 shows the resulting

estimate for the 1974 wind effect eliminated levels.

Approximation IIT

The final adjustments are made to smooth the sawtooth shape of
the second approximation of the wind effect eliminated line. At each
sawtooth, that day's level and the two preceding and two following days'
levels are averaged to provide a new level for that point. This new
level is rounded to the nearest hundredth of a foot. Normally two or
three passes of the final smoothing algorithm are required to provide a
reasonably smooth wind effect eliminated line. The final wind effect

eliminated line for 1974 is shown on Figure 4.

Historic Lake Winnipeg Levels

The preceding procedure was used in developing the historic
wind effect eliminated levels for Lake Winnipeg for the period 1915 to
1981, 1In developing these levels all available recorded data for the
seven stations currently operated on Lake Winnipeg were used. The daily
hydrographs of the historic lake levels for Lake Winnipeg are shown in

Appendix F. The corresponding data are contained in Appendix G.

Real-Time Lake Winnipeg Levels

For estimating the current wind effect eliminated level on Lake
Winnipeg real-time data is required. Presently real-time data is only
available from the WS8C stations at Berens River, Victoria Beach and Gimli.

Also, Manitoba Hydro operates a real-time station ab Sandy Beach northwest
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of Mission Point. The current day's level can be computed using the data
f rom these real-time stations by applying approximations I and II to pro-
vide a preliminary real-time esi:imate. Approximation III can only be applied

up to two days preceding the current date.
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RECOMMENDATIONS

The Ad Hoc Committee on Lake Winnipeg Datums recommends that:
The levels for all hydrometric stations on Lake Winnipeg, on the West
Channel of the Nelson River between the outlet and the Jenpeg taillrace
and on the East Channel of the Nelson River between the outlet and Sea
River Falls be referenced to a fixed datum entitled the Lake Winnipeg
Datum (LWD).
Bench mark 78M079 at Berens River be designated as the master bench
mark with its elevation fixed at 223,162 metras (732.15 feet).
The datums at Gimli, Matheson Island Landing, Montreal Point, Berens
River and Victoria Beach be adjusted by -0.042 metres (-0.14 feet);
the datum at Pine Dock be adjusted by -0.024 metres (-0.08 feet); and
the datum at Mission Point be adjusted by -0.064 metres (-0.21 feet).
These adjustments are all based on water level transfer.
The datums of the hydrometric stations on the Upper Nelson River
System at Warren Landing, Norway House, Kiskittogisu and Kiskitto
Lakes be adjusted by =0.043 metres (-0.14 feet)
The wind effect eliminated levels on Lake Winnipeg be determined by
a three step procedure as outlined in the report.

Continuous effort should be carried out to improve the method for

computing Lake Winnipeg levels 1in the future. New methods or approaches

should be adopted 1f they are proved to be superior.
Water Survey of Canada be resporsible to maintain the datum at Berens
River.

The Manitoba Water Resources Branch should prepare and maintain a file

of the wind effect eliminated Lake Winnipeg levels for the entire period

ol record.



TABLE 1

HYDROMETRIC STATIONS ON LAKE WINNIPEG

16

Station Gauge .
No. Location Gauge History
*05RD005 Lake Winnipeg at Berens 52 21 20 14-57(MC) = 58-82(RC)
River 97 00 15
**05SA005 Lake Winnipeg at 50 37 54 66 (MS)
Traverse Bay 96 19 22
*(05SA003 Lake Winnipeg at Viectoria| 50 42 30 59(MC) 60-82(RC)
Beach 96 34 .10
*%050J018 Lake Winnipeg near Sans 50 23 28 72-75(RS)
Souci : 96 48 30
*%05SB001 Lake Winnipeg at Winnipeg{ 50 30 22 13-29(MC) 30-56(RC)
Beach 96 57 55 57-59(MC) 60-66(RC)
*05SB006 Lake Winnipeg at Gimli 50 37 50 66-82(RC)
96 58 58
SE16-19-04-E1
05SD001 Lake Winnipeg at Pine 51 38 30 58-59(MC) 60-82(RC)
Dock 96 47 45
05SD002 Lake Winnipeg at Matheson{ 51 44 00 57-59(RC) 60-82(RC)
‘ Island Landing : 96 54 00
*%05SF001 Lake Winnipeg at Anama 51 59 48 60-64(RC) 65-72(MC)
Bay 98 03 26
NW12-35-05W1
055G001 Lake Winnipeg at Mission 53 11100 53-54(RS) ° 55-59(RC)
Point 60-64(RS) 65-82(RC)
O5RF001 Lake Winnipeg at Montreal| 53 37 30 69-82(RC)
Point 97 50 40
*kk Lake Winnipeg at Sandy 53 6 54 June, 1982
Beach 99 3 18

*rnaw R
)

*

Manual Gauge
Recording Gauge
Continuous Operation
Seasonal Operation
Telemetering Device Installed
Discontinue Gauge

*%% —~ Telemetering device installed and

operated by Manitoba Hydro




TABLE 2

STATION DATA COMPARISON SUMMARY
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Station Comparison with Berens River Levels
Number of Level Difference in
Number Location .
Comparisons Means (feet)
05SB006 Gimli 1896 - -0.02
05SD001 Pine Dock 1638 0.06
05SD002 Matheson Island 1434 0.02
05SG001 Mission Point 798 -0.07
O5RF001 “Montreal Point 507 0.00
05SA003 Victoria Beach 1515 -0.02




TABLE 3

RECOMMENDED DATUM CORRECTIONS

18

~Station . Datum Correction to

1960 G.S. of C. Datum

Number Location at Berens River (feet)

05SB006 Gimli -0.14

05sSD001 Pine Dock -0.08

05SD002 Matheson Island -0.14

05SG001 Mission Point -0.21

O5RF001 Montreal Point -0.14

O5RDO05 | Berens River -0.14

05SA003 Victoria Beach -0.14




NUMBER
0558006

0550001
0550002
0556001

O05RFO01

05RD00S

055A003

05u8003

05U8001

05uB007

05uB013

05U0001

LOCATION

GIMLI

PINE DOCK

MATHESON

MISSION PT. ¢

MONTREAL PT,

BEREN'S R.

VICTORIA BCH.

WARREN LNDG.

NORWAY HSE.

KISKITTOGISU

KISKITTO

CROSS LAKE

TABIE 4

DATUM AND BENCH MARK DATA SUMMARY

LAKE NINNXPEG'§IATLONS

ESTABLISHED

1960
1968
1968
1973-10-02
1960
1970-10-28

1960
1970-10-28

66-08-02
68-04-18
67-08
67-08
67-08
1978
1934
66-05-26
77-06-08

1923
1964
1964

UPPER NELSON
67-10-25
67-10-25
68-28-05

1968

68-07-20
68-07-20
68-07-20
77-09-13

67-09
67-09

67-09

71-08
71-08
71-08

1933
68-06

AGENCY

GSC
GSC
GSC
WSC
GSC
WSC

GSC
WSC

WSC
WSC

WSC
WSC
WSC
GSC
DPW
WSC
WSC

GSC
WSC
WSC

RIVER STATIONS

PROVINCE
WSC
WSC/GSC
WSC

GSC
WSC
WSC
WSC
WSC

WSC
WSC

WSC

WSC
WSC
WSC

PROVINCE
WSC

* WLT - Water Level Transfer

DATUM AND BENCH MARK DATA

SOURCE

Line 287
Line 287
Line 287
Line 287
Line 287
Line 287

Line 287
Line 287

Hydro 69
Hydro 66

Miss.Pt.
Miss.Pt.
Miss.Pt.
Line 1M78
Wpg. Bch.
Wpg. Bch.
Wpg. Bch.

Line 117
Line 117
Line 117

Line 353
Line 353
WLT*

Line 353
Line 353
Line 353
Line 353
Line 353

Line 3M75
Line 3M75
Line 3M75

Hydro

. Hydro

Hydro

Line 353
Line 353

LAST TIE
79-06-28

79-06-28
79-06-27

79-06-14

66-03
66-03

78-11
78-11
78-11
78-02
79-06
79-06
79-06

79-06
79-06
79-06

69-03-03
69-03-03
69-03-03
69-03-03
69-03-03

8
8

78

68
68
68

78
68-06

BM #

1091-C
68M007
68M008
M7301
1137-C
M7001

1144-C
M7002

MISS3
M6851

M6771
M6772
M6773
78M079
M3401
M6601
M7701

704-C
M6401
VICT3

DATUM AND BENCH MARK DATA

WAR 01
M6774
68M002
M6871

68M003
M6872
M6873
M6874
NOR 10

M6775
M6776

M6777

M7171
M7172
M7173

M3371
M6875

CURRENT

735.77
726.17
723.43
720.42
742.47
728.15

730.23
723.96

719.25
721.03

716.55
717.18
718.70
732.29
717.85
720.12°
715.18

741.09
725.93
722.60

718.41
718.63
719.07
719.09

725.95
720.80
714.51
720.76
719.33

714.38
717.18

713.18

708.00
708.14
703.64

686.33
686.43

1978

742.44
728.12

730.12

723.85

715.95

716.59
718.10

732.06

717.62
719.89
714,95

717.82
718.03
718.47
718.49

725,37
720. 22
713.93
720.18
718.75

713.79

716.59°

712.59

685.71
685.81

LWD

735.63
726.03
723.29
720.28
742.39
728.07

730.09
723.82
719.02
720.80

716.41
717.04
718.56
732.15
nm.n
719.98
715.04

740.95
725.79
722.46

718.27
718.49
718.93
718.95

725.81
720.66
4.3

1720.62
719.19

714.24
717.04

713.04

707.86
708.00
703.50



TABLE 5

LAKE WINNIPEG—STANDARD DEVIATIONS OF WATER LEVELS

Station Period of Standard
Record Deviation (feet)

Number Location (year)

05SB005 Gimli 65 0.4336
YOSSDOOI Piﬁe Dock 21 0.2565
0558D002 Matheson Island 20 0.2529
055G001 Mission Point 26 0.3249
O5RFO001 Montreal Point 10 0.2811
O5RD005 Berens River 65 0.2333
05SA003 Victoria Beach 20 0.3998

20
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8IMULATED LAKE HINNIPEG WIND EFFECT ELIMINRTED LEVELS IN FEET
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8IMULATED LAKE WINNIPES WIND EFFECT ELTHINATED LEVELS [N FEET
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APPENDIX A

Correspondence Leading to the Formation

of the Ad Hoc Committee
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MANITOBA HYDRO

BOX 815 ¢ WINNIPEG ', MANITOBA

April 21, 1971

Mr. T.E. Weber
Director
Water Resources Branch

Department of Mines and Natural Resources
693 Taylor Avenue
Winnipeg 9, Manitoba

Dear Mr. Weber: .
With reference to our Interim Licence Ato regulate Lake

Winnipeg between the elevations of 711 to 715, we assume that this

range refers to the gauge at Berens River (G.S. of C 1960 Datum).

I trust you will confirm accordingly.

Yours very truly,
Originally Signed by L.A. Bateman

L.A. B&teman, 'P.Ehg.
Assistant General Manager -

Engineering and Chief Engineer
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Environment Environnement Ow Fila No &

Illd" 0 owrate  5700/4-7
Inland Waters Branch VeBbits: 51,17
Water Survey of Canada e

ST
521 Federal Building,

Wimnipeg 1, Manitoba,
August 12, 1971.

Mr. T, E. Weber,

Director,

Water Resources Branch,

Department of Mines, Resources
and Enviroamental Management,

693 Taylor Avenue,

Winnipeg 9, Manitoba,

Dear Mr. Weber:

h

:-__I refer to your letter of August 9, 1971 proposing an ad hoc
Egroup to investigate and to resolve the problem of selecting
;xjai_'“_suitable reference datum for Lake Winnipeg.

DI agree with your proposal and have appointed Mr. A, K,
"Mattick to serve on the proposed working group.

I 2 . ‘T b |
g R

- . Yours sincerely.
Originally Signed by P.W. Strilaeff
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MANITOBA HYDRO

BOX B15%5 ¢« WINNIPEG 1. MANITOBA

September 3, 1971

Your File No, 31,17
Our File No, 2-10A1-7

Mr. T. E. Weber, P. Eng.

Director

Department of Mines and Natural Resources
Water Resources Branch

693 Taylor Avenue

Winnipeg 9, Manitoba )

Dear Mr, Weber:

Thank you for your letter dated August 9, 1971 suggesting
that an ad hoc comittee be set up to examine and recommend a method
of obtaining an acceptable level of lLake Wimmipeg for the use of the
Lake Winnipeg Management Board in regulatismg Lake Winnipeg.

I agree with your suggestion, and have asked Mr, P, M,
Abel, our Reservoir Engineer, to serve on this committee, of which
your Mr, G. H. MacKay will act ae Chairman. I note that the Manitoba
Water Commission is not to be represented on this committee, however,
both the Water Cocammisgsion and the Lake Wimmipeg Management Board
should be kept informed of the work of the committee and receive
their final report.

Yours very truly,
Originally Signed by L.A. Bateman

L. A. Bateman, P, Eng,
Assistant General Manager -
CJG/ 31 Engineering and Chief Engineer

ect Mr, C. E. Birston
Mr, R. M. Fraser
My, C. J. Goodwin



APPENDIX B

History of Hydrometric Station Bench Marks and Datums on Lake Winnipeg
and the Outlet Lakes Along the Upper Nelson River



BENCH MARK HISTORY FOR LAKE WINNIPEG AT WINNIPEG BEACH, STATION NUMBER 05SB001
This data was extracted from original level notes held in Data Control Office of Water Survey of Canada, Winnipeg.
1913-5-17 - Bankson & Allan : BM-1  No. MCCCCXC1V. Top of copper bolt in concrete base, S.E. corner of C.P.R.

Water tank by Dept. of Public Works Datum (1912) Geodetic Survey 1913
Sessional Paper No. 19 Elevation 726.45 {1923 adj.).

1914-7-7 - C.0. Allan : TBM-1 Elevation 720.88 (1923 adj.), 6" spike in poplar tree on south side of pier
approach.

1916-10-24 - C.0. Allan : TBM-2 Elevation 721.10 (1923 adj.), 4' iron pipe set in concrete, 80' south of
TBM-1.

1926-8-17 - F.S. Smith : First notice of datum change.

DATUM CHANGL - D.P.W. Datum changed by -1.01 ft. and caused a like changg to be
made at Berens River. New Datum is identified as G.S. of C. 1923 adjustment.

BM-1 - (old 727.46 = new 726.45)

Adjustments have taken place in all publications since 1913.

1930-6-17 - T.H. Burt & H.L.J. : TBM-3 Elevation 715.40 (1923 adj.), paint on rock imbedded in concrete at pumphouse
corner. :

1932-5-12 - T.H. Burt & W.G. : TBM-4 Elevation 717.84 (1923 adj.), S.W. corner of top of concrete base for pump-
house at hospital.

TBM-4 most probably moved in late 1937 or early 1938

1938-10-26 - T.H. Burt & W.H. Wallace : TBM-5 Elevation 717.60 (1923 adj.), nail in root of 8" elm tree, 12' west of old
auto gauge well on south side of creek facing government pier.

1938-11-2 - T.H. Burt : BM-2  Elevation 716.72 (1923 adj.), brass cap marked M.H.S., N.W. of old auto
gauge house, 35' west of flag staff, 6' from fence.

1948-9-10 - D.B. Gow : DATUM CHANGE - 1923 adj. to 1929 adj., +0.51 ft.

BM-1 - (0ld 726.45 = new 726.96)
BM-2 - (old 716.72 = new 717.23)
New datum has been used in all publications from October 1, 1947
BM-2 was destroyed in Spring 1958.

1958-6-15 - A.K. Mattick : TBM-6 Elevation 717.81 (1929 adj.), 4" nail in north side of hydro pole with
transformer.

1958-11-13 - E.A. Goshawk & D.J. Kinley . BM-3 Elevation 718.91 (1929 adj.), brass cap, 3' north of hydro pole with
transformer.

1961-9-30 - J.A. Long : First notice of Datum change from Geodetic Survey of 1960 in aqréement with the

change made at Berens River.
1964-10-30 - E.A. Goshawk : DATUM CHANGE - 1929 adj. to 1960 adj., +0.39 ft.

BM-1 - (old 726.96 = new 727.35)
BM-3 - (old 718.91 = new 719.30)

New datum is used in all publications from October 1, 1964 !

In Lake Winnipeg Datum (LWD), elevations are as follows:

BM-1 - 727.35 ft. (LWD, 1979)
BM-3 - 719.30 ft. (LWD, 1979)

‘In Summary, the datum of Lake Winnipeg at Winnipeg Beach has been changed as follows:

1913 datum to 1923 datum ........... .. -1.01 ft.
1923 datum to 1929 datum ............. +0.51 ft.
1929 datum to 1960 datum ............. +0.39 ft.
1960 datum t0 LWD «ovvv'vereennnnnenns 0.00 ft.

by Craig C. Hs
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BENCH MARK HISTORY FOR LAKE WINNIPEG AT PINE DOCK, STATION NUMBER 055D001

This data was extracted from original level notes held in Data ,Cof\trol Office of Water Survey of Canada, Winnipeg

Elevation 719.71 (1960 adj.), top of dock stringer at shore end of dock. Elevation
was found by BM-1144-C - Elev. 730.36 and BM-1137-C - Elev. 742.60 during
1960 G.S. of C. Survey. This was previously a reference point with an assumed
elevation. No record of BM-1144-C ever used after this time.

1958-5-14 - A.K. Mattick : BM-1

{\f T

: BM-1137-C Elevation 742.60 (1960 adj.), G.S. of C. iron pipe with brass cap established

1961-7-12 - J.A. Long
in 1960 on the Matheson Island Road.

: BM-2 Elevation 724.62 (1960 adj.}, 6" bolt driven into poplar tree.

Several temporary bench marks were established but were not used more than once.

Elevation 730.95 (1960 adj.), W.R.B., S.1.B.M., 15' East of balsam tree. This

¥ 1966-12-13 - B. Happychuk : BM-3
\?' is the first notice of a datum change.
1967-11-20 - J. Sawatzky &€ B. Happychuk : DATUM CHANGE - 1964 G.S. of C. Vertical Control Data.
f BM-1137-C - (old 742.60 = new 742.47) ....... -0.13ft.
: : Level Tie - BM-1137-C - 742.47 (1964 adj.} -
BM-2 - 72440 .................... -0.22 ft.
BM-3 - 730,72 .................L -0.22 f1.
Eig Adjustments have taken place in all publications from October 1, 1966

BM-3 is used as the Master B.M. and refers back to BM-2 on a number of occasions.

1970-11-12 - B. Happychuk €& Zaborniak : BM-4 Elevation 728.15 (1964 adj.), W.R.B . brass cap in concrete, 64' east of fish shed
on north side of approach to dock.

BM-4 refers back to BM-3 on a number of occasions until June 9, 1977. BM-3 has not been used since
and there is no record of it being destroyed. ’

1979-6-27 - R. Cote £ O.D.E. Larsen " : First notice of datum change.
: DATUM CHANGE - 1964 adj. to 1978 adj., -0.03 ft.

BM-1137-C - (old 742.47 = new 742 .44)
BM -4 - {old 728.15 = new 728.12) by level tie.

1979-12 Note BM-4 has been renamed to conform to national standards: BM-4 -- M7001

In Lake Winnipeg Datum (LWD), elevations are as follows:

1 BM 1137-C - 742.39 ft. (LWD, 1979)
i M7001 - 728.15ft. (LWD, 1979)
In Summary, the datum of Lake Winnipeg at Pine Dock has been changed as follows:
f BM 1137-C - 1960 datum to 1964 datum ............ -0.13 ft.
: ' 1964 datum-to 1978 datum ............-0.03 ft.

1978 datumtoLWD .................. -0.05 ft.

by Crau; thamer



BENCH MARK HISTORY FOR LAKE WINNIPEG AT VICTORIA BEACH, STATION NUMBER 055A003

This data was extracted [rom original survey noles held i Dula Control Office of Waler Survey of Canada, Winnipeg

1959-7-17 - 1 H Wedel BM 704-C Elevation 740 79, G S of C. boll in cement monument, 650 ft. northol C N R.

station, established in 1923 and used as the Master Bench Mark lor all levelling
lo present dale.

1961-5-10 - J.A_ Long & W. Badjer : BM-1 Elevalion 719.36, top of boll sel in concrele on N.W. side of pier

1961-5-11 - J.A_ Long & W Badger : BM 703-C Elevalion 720 66, G.S of C. B.M at Albert Beach, used as a geodelic level
check with BM 704-C

B_M_ 703-C was damaged in 1961 This was nolical during the level check between BM 704-C and
B.M. 703-C, and was later confirined on July 4, 1961.

1961-7-4 - | Cooper L B Brook . BM 702-C Elevation 843 10, C.S of C bolt in cement monument 1.2 miles soulh ol C N R,
statwn. This B .M. is used only on this date in a level check lo prove that
BM 703-C was damagqed .

1967-8-22 - E Engsirom & T Kabloona VICT 3 Elevation 722.26, W R B_M_ lag boll in 10 inch elin tree on south end of wharf

1970-10-13 - 1 Kerr &£ C. Bowden - First notice of datum change.

DATUM CHANGE - 1960 G 5. of C adjustment from 1962 levels, +0.30 fi

BM 70u4-C - (old 740 79 = new 741 09)
VICT-3 = lold 722 .26 = new 722 56)
Adjustments have laken place in all publications from October 1, 1966

19746 4 J H Wedel £ ) P Siokes : BM-2 Elevation 725 89 (1960 adj ), Water Survey of Canada brass cap in bedrock,

64 1. north of VICT-3

BM-2 refers back tuo VICT-3 on a number ol occasions until 1979,

1979-7-3 - O D E Larsent R Cole Level Tie - BM 704-C - 741 09 1
VICT-3 - 722.59 N
BM-2 - 725.93 .
1979-12

NOTE BM-2 renamed to conform to nalional standards: BM-2 -- M6L01

In Lake Winmipeg Datum (LWD), elevations are as follows
BM 704-C 740 95 fr. (LWD, 1979)

VICT-3 = 722 .46 . [LWD, 1979)
Meu01 - 725 .79 1t. (LWD, 1979)

In summary, the datum of Lake Winmipeg al Vicloria Beach has been changed as follows:

unknown dalum to 1960 datum . 40300
1960 datum to LWD Pk 2 0T n

by Craig © M



BENCH MARK HISTORY FOR LAKE WINNIPEG AT MATHESON ISLAND LANDING, STATION NUMBER 055D002
This data was exltracled from original level nutes held in Data Cuntrol Office of Water Survey ol Canada, Winnipeg
1960-5-25 - E.T. Daignaull &£ A K. Matlick : BM 2115 Elevation 718 26, bronze lablel in rock on Matheson Island established in

1958 by Dominion Hydrographic Survey lrom a 1958 water level ransler
using a geodetic B.M. on Black Bear Island
|
1961-6-21 - J.A Long : BM 1144-C  Elevalion 730.36 (1960 adj.). G.S. of C. brass cap on iron pipe [1960).

1961-8-31 - J.A Long - BM 2113 Elevation 719.57 {Dominion Hydrographic Survey - 1958), bronze tablel
in rock on Black Bear Island.

BM 2115, BM 2113, and BM 1144-C were all used in a waler level lransfer from Matheson Island to the
mainland 1n 1961, Dominion Hydrographic Survey dilfered from G .5 of C. by 0 86 (1.

Before Oct 1, 1960, all publiched material refers to Dominion Hydrographic Survey.
After Oct. 17,1960, all published material refers 10 G.5 of C

1962-7-1 - J A Long & C. Stoll BM-1 Elevation 719 39 (1960 ad) ). green painl mark “+" on boulder, 200'S E. of
pier approach.

BM-1 refers back to BM 1144-C on a number of occasions to present date
1967-6-6 - J Sawaliky . First rotice of datum change.
1968-3-19 - P Hescoll &£ B. Happychuk . DATUM CHANGE - 1964 G 5 of C. Verlical Control Dala, -0 13 N1

BM 1144-C - (old 730 36 = new 730.23)
BM 1 - {old 719.39 = new 719.27) by level Lie

Adjustments take place in all publications from Oct 1, 1966

1970-11-16 - J Sawalzky & B Happychuk BM 1143-C  Elevation 731 46 (1960 adj ), G S of C. brass cap with iron pipe, 0.2miles
south of BM 1144-C

BM-2 Elevation 723 .90 (1964 adj ), W R B brass cap in concrele near warehouse
150" miles from lake shore. Eslablished during a level Lie using BM 1144-C
as the Master B.M During the same level lie, BM-1 elevation found lo be
719 30

BM-2 refers back 1o BM-) and BM 1144-C on a number of occasions lo present dale.

1971-10-26 - B Happychuk & Madder - Level tie - BM 1144-C - 730.23 t,
BM-) - 11936 11,
BM-2 - 723,97 .,

BM-2 refers back to BM+-1 on a number of occasions, but elevations of BM-1 are nol constant.

1973-10-24 - B. Happychuk & H. Yea Level tie - BM 1144-C - 730,23
BM-2 = 723.95
1976-5-12 - J. Sawalzky & | Mclaurin . Level liee - BM -2 - 723.95
BM -1 - 719.4y
1977-6-9 - G Kramer & H. Yea . Level tie = BM 1144-C - 730 23
BM-2 - 723.96
1978-11-1 - J Sawatzky & R Cole Level lie - BM 114-C - 730.23
BM-1 - 719.36
BM-2 - 723,96

The proposed Lake Winnipeg Datum will change the elevations as foliows

1979-12 NOTE  BM-2 renamed to conform o national standards. BM-2 -- M7002

In Lake Winnipeg Datum (LWD)
BM V144-C - 730 09 1 (LWD, 1979)

BM -1 - 119.22 It (LWD, 1979)
M7002 = 723.8B2 1t (LWD, 1979)

In summary, the dalum of Lake Winnipeg at Matheson Island has been changed as follows

1960 datum to 1964 datum . -0 13 n
1964 datum o 1978 datum vow o 1978 datum was nol used
1964 datum to LWD . EEDEY 0N

by Craig € Handkam



BENCH MARK HISTORY FOR LAKE WINNIPEG AT GIMLI, STATION NUMBER 055B006
This dala was extracled from original level notes held in Dats Contrul Office of Water Survey of Canada, Winnipey
1966-8-16 - J. Sawalsky £ B Happychuk C TBM-Y Elevation 721 46 (1960 adj ), Yag strew with W R. B washer in power pole,
N.W_ of B C. Packers, originaled from Maniloba Hydro Survey

1966-11-17 - J. Sawalsky & B. Happychuk . BM-1 Elevalion 722.76 (1966 adj ), W.R.B , S.1.B.M., 150' south of governmen|
pier, 6' soulh of power pole.

1968-7-25 - J Sawalsky & B. Happychuk = Firsl nolice of datum change.
. DATUM CHANGE - 1960 adj. lo 1968 adj., -0.09 It
BM-1 1 (old 722 76 = new 722.67)
New datum was used in all publications from Oct. 1, 1967.
BM-1091-C Elevation 735 77 (V C D 1964), Iran pipe wilh brass cap on Hwy  ¥8.
1968-11-13 - J_ Sawalsky & B. Happychuk BM-2 Elevation 721.24 (1968 adj ), 4" nail in power pole near government pier .

BM-2 refers back lu BM-1 on a number of occasions until 1973
BM-1 was destroyed in Spring 1973

1973-7-27 - B Happychuk £ J. McKenzie : Level tie - BM-2 - Elevalion 721 24 fi.
BM-68-M- 008 Elevalion 723.49, G S of C. tablel in east concrele foundation
of Bank of Montreal Bldg., established in 1968
1973 10-2 - B Happychuk &£ H Yea . BM-1 Elevation 720 49 (1968 adj ), Hydro-type 8 M 75' South of B C. Packers
BM-3 refers back to BM-2 on a number of occasions until 1979

1979-6-28 - R Cote £ 0 D.E Larsen . First notice of dalum change

. DATUM CHANGE - G.5 of C. July 1970 There have been 3 revisions since 1968; the
first two of which have been unaccounted fur

BM 68-M-007 - Elevation 726 17 (1970 adj.). G 5. of C. (1960) lablel in
wesl concrele foundation of R.C M P. Bldg . and used as
as the Masler B M
BM 68-M-008 - Revised Elevation 723.43
BM-2 and BM-3 adjusted by level Lie

BM-2 - (old 721.24 = new 721 19)
BM-3 - (old 720 49 = new 720 42)

The proposed Lake Winnipeg Master Datum will result in the following changes
1979-12 NOTE. BM-3 renamed to conform lo national standards. BM-3 -- M7101
In Lake Winnipeg Datum (LWD), elevalions are as follows
BM 2 - 721.05 (LWD, 1979)

M7301 - 720 28 (LWD, 1979)

In summary . the datum of Lake Winnipeg al Gimli has been changed as follows

1960 datum to 1968 datum , . . ., ... , .-0.09 1t
1968 datom o Y970 datum . Smenid s 0061
1970 datum to 1979 datum . R 0

by Craig C. Handkamer



BENCH MARK HISTORY FOR LAKE WINNIPEGC NEAR SANS SOUCI, STATION NUMBER 050J018

The dala was exlracled from original level noles held in Dala Control Office of Waler Survey of Canada, Winnipeg

This stalion was in operalion between 1972 and 1975.
1972-11-15 - J H Wedel & C. Bowden - BM Elevation 718 04, on lop of 12" pile on extreme S W. corner of dock. Elevation
\aken from winier water level transier from Gimli during winter ol 1971-72
by Maniloba Water Resources branch. The B.M. used al Gimli is unknown.
I
In Lake Winnipeg Datum (LWD), elevatian is as (ollows:
B.M. - 718 ou . [LWD, 1979)

Since the Gimlh B M., used for the water level transler s unkown, the datum used for s station
Is assumed lo be G.5.C , 1960 adj.

by Craig € Handkamer



BENCH MARK HISTORY FOR LAKE WINNIPEG AT ANAMA BAY, STATION NUMBER 055F001

This data was extracted from original level noles held in Data Conlrol Office of Waler Survey of Canada, Winnipeg

1960-8-10 - J.H. Wedel - TBM-)
1961-3-23 - J.A. Long : TBM-2
1962-1-3 - J A Long : TBM-3
1963-8-20 - J.A. Long £ G, Johnson : TBM-u

Top of small 2" stump, originally sel al 100 00 ft. (assumed) in the vicinity
ol a sand ridge, approximalely 2 miles north of the Dauphin River outlet
This assumed dalum was used as the basis for all future bench marks until
the slation was discontinued in 1973 I

Elevation 100 72 (fram TBM-1), iron red set in ground near TBM-1,

Elevalion 105.57, top of 12" spike in blazed poplar tree near middle of pier
al Dauphin River fish halchery, approximately 2 miles south of TBM-2. This

elevation was established by a water level transfer using TBM-1 and
TBM-2

Elevation 108_93 (from TBM-3), tup of anchor bull in cement, 35.5 1. north of
lish hatchery.

TBM-1 and TBM-2 were not used afller June 4, 1964,

1965-6-15 - P. Hescuoll : TBM-5

Elevation 105 61 (from TBM-4), W R.B . head of a {" lag boll in poplar Iree.

TBM-3 was damaged and was removed June 15, 1965

TBM-U is used as lhe Master Bench Mark from 1966 unlil the discontinuation ol the slation in 1973,
and il relers lo TBM-5 on a number of occasions during this period

No G.5 of C surveys were ever run in the Anama Bay area, therefore, a Lake Winnipeg Datum cannot be established



BENCH MARK HISTORY FOR LAKE WINNIPEG AT MISSION POINT, STATION NUMBER 055G001

This data was extracied from original level noles held in Data Control Office of Water Survey of Canada, Winnipeg

1961-1-23 - W Kroll £ W M. Badger : BM-1 Elevalion 720.36 [(G.S of C. 1928 ad) }, horizontal nail blazed in spruce
lree.
1966-8-2 - J. Millar & Wasylkoski : First notice of dalum change

: DATUM CHANGE - 1928 adj. to 1960 adj., -0.52 1.
BM-1 - (old 720 .36 = new 719.84)
Adjusiments have taken pface in all publications lrom Oclober 1, 1955’
: BM-2 Elevation 719.22 (1960 adj] ), 6* spike in spruce tree.
BM-2 is used as the Masler Bench Mark unlil January, 1972.

From level ties laken in 1968 and 1969, there appears to be a 0.03 It difference between BM-2 and

BAL-1.
1971-1-7 - J Millar &€ R. Rousson : DATUM CHANGE - G.S. of C. revision #2, 10 0 03 (|
BM-2 - (old 719.22 = new 719.25)
1972-1-5 - J__.Millar &£ R. Rousson s BM-y Elevation 721.03 (#2 adj |, top of anchor boll in light tower  This B M

was eslablished by Iniand Waters Branch and levelled inby G 5 ol C
It appears in G.S_ of C publications BM 2 is nol lied into BM-4 until
1977.

The Bench Marks used lor all published waler elevalions between 1972 and 1977 are

BM-4 . . _.... . January 1972 - June 1972
BM-2 .. . . ....June 1972 - January 1973
BNl yosivass . January 1873 - May 1973
BM-3 -....; May 1973 - January 1974
BM-4 .. ... January 197U - May 1974
BM-2 . . ... May 1974 - July 1977
1977-9-7 - R. Rousson ¢ Level lie - BM-2 ~ 719.25 11

BM-4 ~ 711,03 It

BM-2 is used as the Master Bench Mark 1o present date.

1978-12-11 - R. Rousson : BM-5 Elevation 720 67 (from BM-4), fag boll in 10" spruce tree, 31°W N W. of
BM-2.
BM-2 - 719.20 1. (by level lie.)

1979-10-17 - W Kroll Level tie - BM-2 - 719.251,

BM-4 - 721.07 I
BM-5 - 720.70 fi.

The proposed Lake Winnipeg datum will cause the following changes

1979-12 NOTE: B.M.'s renamed to conform lo national standards, BM-27 -- M1553, BM-4 -- M685), BM-5 ~- M1S505

In Lake Winnipeg Datum (LWD), elevations are as follows.
MISS3 - 719 02 It (LWD, 1979)

MBBSY - 720.80ft. (LWD, 1979)
MISS05 - 72047 ft. (LWD, 1979)

In summary . the datum of Lake Winnipeg at Mission Point has been thanged as follows

1928 dalum to 1960 datum . . =052 Iy
1960 datum to 6.5 .C . revistan

1969, 82 datum . .. . 003 1y
G.S C. revision, ¥2, 1969 datum

to LWD A ’ : . -0.23 ft

by, J Way
Craig C. Handkaii.x



BENCH MARX HISTORY FOR LAKE WINNIPEG AT BEREN'S RIVER, STATION HUMBER 05R0D00S

This data was extracted from original level notes held in Data Contro) Office of Water Survey of Canaas, Hinnipeg,

1913-10-01 - A. Pirie and C. Allen : BM-1  Hole drilled in rock, originally set at 100.00 ft.(assumed), in the vicinity
of the ludson's Bay Co. post. The assumed datum was used for 1911 end 1914,
In the sumner of 1914 & computed water level trdnsfer was, nade by Stwart §.
Scovil, Ass't. Chief Eng., Manitoba Hydrographic Survey, from Winnipeg Beach.
The datwi was known as Dept. of Public Works Datum, 1912,

1915-09-10 - Gainsford © BM-1  Elevation 721.04 (0OPW,1912), by waterlevel transfer from Winnipeg Beach.

1922-08-30 - J.T. Rose ¢ BM-1  Elevation 721.04 (DP,1912), hole in rock, 150 feet west of ).0.Co. dock,
on the edge of a small horizontal fracture.

1928-10-0)1 - T.h. Burl o DATUM CHANGE- Forwer DPW datum changed by -1.01 feet in conforwance with change made

al Hinnipeg Beach. The new datum is identified as GSC, 1923 adjustrent.
(0)d, 721.04 = new, 720.03)

1938-07-27 - W&.1. Hallace ¢ Level Tie - BM-1 - 720.03 ft.
J.L. Foreman BM - 716.95 fr. (1923 adj.), establisned in 1934,

1938-09-13 - W.H. Wallace :Forestry BM 0 Gauge - 712.92 ft. (1923 adj.)
BM-1 , hole in roch, continued to be used as master until 1947.
1944-03-09- 0.0. Storsater : First notice of datum change, the original motes are overmritten with rew values.
DATUM CHANGE- 1923 adj. to 1929 adj. - +0.5] feet.

BM-1 - (01d,720.03 = new,720.54)
J.L. Forenan - (01d,716.95 = new,717.46)

1963-05-30 - J.it. Hedel CTEM-3 Elev. 719.55 (1929 adj.) . 3D feet south of new doth, red paint mark over
snall hole in rock.
1966-05-26 - J.M. Wedel & E.R. Engstram : BM-4  Elev. 719.59 (1929 adj.), brass cap, marked WRB, 4 inches from former TBM-3
: BM-5  Eley. 723.39 (1929 adj.), brass cap, marked WRB, 20 fr. uphil) from BM-4
1967-01-19 - J.H. Wedel & E.R. Engstrom 2 DATUM CHANGE- 1929 adj. to 1960 ad). - +0.39 feet, to conform Lo change al Winnipeg
Beach.
BM-4 - (01d,719.59 = new,719.98)
1970-05-19 - J. Kerr & E.J, Fast : TBM (RP) top of anchor bolt near BM-4.
BM-5: DESTROYED. During road construction at Beren's River in the sumer of 1970, the bench mark was buried
under earth and grave) fi)) when 3 ramp was built to offload heavy equipment from barges.
1976-06-15 - D. Anderson & G. Kramer : DATUM CHANGE- 1960 adj. to 1976 adj. This change was recommended to GSC by the IWD

member, A.K. Matlick, of the Ad loc Lake Winnipeg Datum Connitiee,
It was applied to WSC data beginning January 01, 1975,

BM-4 - (0)d,719.98 = new,720.12) 1976 adj.

)977-06-06 - 0.D.E. Larsen & B.Mappychuk : BERNS 5 - brass cap, approx. 100 feet S.W. from Forestry duch, set in bedrock near
water's edge, elev. 715.18 (1976 adj.). Later, this ON becane known as BM-5.

1979-11-23 In 1978, the BSC ran a branch line fron Bloodvein to Beren's River, Line ¢ IM78, and recommended & new datum
which has not been implemented. They also established a new GSC bench mark, a brass cap #7BM073, on bedrock
37.B metres K. of the K.W. corner of the WSC gauge shelter and 21.9 metres N.E. from the Forestry property
gate.

BM-5 - (0ld, 715.18 = new, 714.95) 1978 ad).
78M079 - (old, 732.25 = nen, 732.06) 1978 a4j.

The propbsed Lake Winnipeg Datum Master Bench Mark has been designated as 78MD79 and the elevation will revert
back to the 1960 adj. datum for the purpose of recording water levels.

In Lake Winnipeg Datum (LWD), elevations are as follows:
BM-4 - 719.98 fr. (LwD, 1979)
84-5 - 715.04 fe. (LkD, 197%)
784079 - 732,15 fr, (LWD, 1979)
Note that the LWD i3 only 0.09 fi. higher than the 1978 datum recommended by the G5C.

In sutmary, the datum of Lake Winnipeg at Beren's River has been changed as follows:

1913 datum o 1915 datum ---- +621.04 ft.
1915 datun to 1923 datum ---- - 1.01 fe.
1923 datum to 1929 datun ---- ¢ 051 1t
1829 datum to 1960 datum ----- + 0.39 fu.
1960 datum to 1976 datum <=4-- + DA Ft

0 5
1976 datum Lo 1978 datwn ----- - 0.23 fr.
1978 datum Lo LHD — esees v 0



BENCH MARK HISTORY FOR KISKITTO LAKE NEAR HORWAY HOUSE, STATION NUMBER 05UB013

This dala was extracted from original level noles held 1n Dala Control Office of Water Survey of Canada, Winnipeg
and its subolfice, Thompson.

1971-07-31

1971-08-18

1971-12-17

1972-08-09

1979-07-19

1979-12

. Kerr and D. Boone BM-1  Top of tie-down boll inside sheller on right side facing door,

originally sel at 100,00 1. (assumed datum)
Kerr and D. Boone : BM-2  Elev. 100.14 (from BM-1) Brass cap 10 fl. northwesl of sheiter
BM-3 Elev 95 &4 (f[rom BM- 1) Brass cap 30 ft. infront of shelier

Elevations for BM-1, BM-2, and BM-3 were supplied by Maniloba Hydro in Fall 1971 and refer lo
1968 datum.

Kerr, V. 5. and D.5 . BM-3  Elev. 703 64 ft. (Maniloba Hydro, 1968 datum)
BM-3 is used as lhe Master Bench Mark from 1971 lo present
Wedel and Bawden . BM-2  Elev. 708 14 ft. (Maniloba Hydro, 1968 dalum)

BM-2 used only lhis date, May 22, 1973, July 5, 1977, and February 20, 1979.

W Antonyshyn and P. Allan . BM-3  Elev. 214.469 meters (703 64 fL.)

NOTE. Bench Mark Nomenclalure changed in 1979 to conform to National Standards

BM-1 —— MTIT)
BM-2 ——3 M7172
BM-1 — M7173



BENCH MARK HISTORY FOR KISKITTOGISU LAKE NEAR NORWAY HOUSE, STATION RUMBER 05UBG07
This data was exlracled from original level noles held in Dala Control Office of Waler Survey ol Canada, Winnipeg

and its subolfice, Thompson.

1967-10-06 - A Hanson and J.H. Wedel . BM-1 Brass cap 30 ft. west of gauge on easl side of small island, 1.6 miles

south of Melchainais Rapids originally set al 100 00 [t.
BM-2 Elev. 102.80 (from BM-1} Brass cap on island 106 fi. south ol gauge
. BM-3  Elev. 98 80 (from BM-2) Brass cap on island 70 L. northeas! ol gauge.

In 1968, G.S. of C conducled a survey, lying in BM-1, BM-2, and BM 3 wilth ils own I‘lne. The
new elevations for these are first used in 1970.

1970-06-24 - J H. Wedel and J. Kerr : BM-12 Elev. 71718 (G.S. of C., 1968 datum)
1970-12-13 - J H. Wedel and D Boone BM-1 Elev. 714 .38 (G.S. of C._ 1968 datum)
1971-04-07 - J Kerr and D. Boone . BM-3 Elev. 71318 (G.5 of C , 1968 datum)

BM-1 was nol used alter December 1971.

BM-2 and BM-3 were used individually al various occassions and never Led intu each olher since 1967.

1972-05-11 - W. Antlonyshyn and P. Allan . BM-2 is used as lhe Masler Bench Mark from this dale lo present,

1979-07-18 - W Antonyshyn and P. Allan BM-2 Elev. 218.596 melers (717 18 It )
1979-12 NOTE Bench Mark Numenclalure changed in 1979 to conform lo Nalional Slandards
BM-1 —> M6775

BM-2 —— MEI76
BM-3 — 3 M6I77



BENCH MARK HISTORY FOR NELSON RIVER NEAR WARREN LANDING, STATION NUMBER 05UB002

This data was extracted from original level notes held in Data Control Office of Water Survey of Canada, Winnipeg
and its suboffice, Thompson.

1958-01 - J. Verner and T. Bedard : BM-1  Elev. 720.60 (G.S. of C. 1928 adj. datum) 1* @ steel pin set in ground

6 ft. east of tree with 3 cross-bars, 230 ft. north of fish shed at_
Canadian Fish Producers Ltd.

: BM-2  Elev. 719.31 (1928 adj.) 4-inch nail in most northerly of 3 poplars
in line infront of fisherman's bunkhouse at Canadian Fish Producers Ltd.

BM-2 was used as the Master Bench Mark until 1966.

1966-10-04 - J. Sawatzky and E. Engstrom : BM-3  Elev. 720.64 (1928 adj.) Lag bolt in poplar near recorder shelter.
(Established from BM-2)
1968-05-25 - J.H. Wedel and E. Engstrom : first notice of datum change.

DATUM CHANGE - 1928 adj. to 1960 adj., +0.39 ft.
BM-3 (oid 720.64 = new 721.03)
: BM-4  Elev. 715.47 (1960 adj.) Brass cap. —— > description
1969-05-31 - E. Fast and P.A. : BM-6 Elev. 716.68 (1960 adj.) Brass cap. — __» description

BM-6 was not used after 1970.

DATUM CHANGE: 1960 adj. to 1968 adj. (GSC)

Station discontinued.



BENCH MARK HISTORY FOR LAKE WINNIPEG AT MONTREAL POINT, STATION NUMBER 05RF001

This data was extracted from original level notes held in Data Control Office of Water Survey of Canada, Winnipeg
and its suboffice, Thompson.

1967-07 - E.J. Fast and N. Burgess : Est. BM-1, BM-2, BM-3
BM-1  Brass cap in bedrock near water on point infront of fish shed
300 ft. N.W. of ice house, originally set at 100.00 ft. (assumed datum}

1969-12-10 - J. Kenning and D. Hanson : BM-3  Elev. 102.15 ft. (from BM-1) Brass cap in bedrock 20 ft. north of

BM-2.
DATUM CHANGE - G.S. of C. local levels, first order, run from Cross L.
through to Montreal Point Line 353, in Jan., Feb., 1968.
These levels tied into Mission Point by W.L. Transfer by
Wedel and Mattick (W.S.C.) and approved datum by
GC.S. of C. Ottawa.
BM-1 (old 100.00 = new 716.55) 1968 adj.
1970-12-13 - J. Kerr and D. Boone : BM-3 Elev. 718.70 (G.S. of C. 1968 adj.)

1970-05-06 - J. Kerr and J.H. Wedel : BM-2 Elev. 718.18 (G.S. of C. 1968) Brass cap in bedrock
30 ft. north of BM-1.

BM-1, BM-2, and BM-3 are used periodically but are never tied into each other.

1975-07-22 - DBC and CAB : BM-4  Elev. 722.30 (1968 adj.) Lag bolt in poplar 120 ft.
from BM-3 (originated from BM-3)

BM-4 is never used again.

1979-07-18 - W. Antonyshyn and P. Allan : BM-3  Elev. 219.060 meters (718.70 ft.)
1979-09-27 - A. Smart and DBC : BM-1  Elev. 218.404 meters (716,'55 ft.)
1979-12 NOTE: Bench Mark Nomenclatures changed December 1979 to conform to National Standards.

BM-1 ———3 M6771
BM-2 ——3p M6772
BM-3 ———3 M6773

1980-08-08 - D. Curtis and KB : M6772 Elev. 218.596 meters (717.18 ft.)



BENCH MARK HISTORY FOR CROSS LAKE AT CROSS LAKE, STATION NUMBER 05UD001

This data was extracted from original level notes held in Data Control Office of Water Survey of Canada, Winnipeg
and its sub-office, Thompson.

1910-05-01 - J.T. Rose . BM Point on rock 75 ft. into bay from H.B.Co. dock, originally set at 111.42 ft.

1920-05-27 - J.T. Rose and T. Moore : TBM-1 Elevation 109.46 ft. Top of vertical rock face on southeast end of
Intake Bay by W.L. Transfer from H.B.Co. post.

1928-03-02 - F.S. Smith : TBM-1 Elev. 676.62 (G.S. of C.) - used until 1931.

1955-06-25 - A.K. Mattick : CROSS-1 Elev. 685.94 (Provincial Water Resource Branch) Brass plug in
rock 100 ft. north of west dock.

1963-05-29 - J.H. Wedel and P. Hescott : CROSS-2 Elev. 683.21 Red painted bolt head in rock 100 ft. north of west
dock.

1966-10-06 - E. Engstrom and W. Bilozer . first notice of datum change.

DATUM CHANGE - 1929 adj. to 1960 adj. - +0.39 ft.

CROSS-1 (old 685.94 = new 686.33)
CROSS-2 (old 683.21 = new 683.60)

Station relocation June 1968.

1969-07-07 - J.H. Wedel and Allen : TBM-2 Southwest footing of cone 5 ft. below warehouse beam originatly
set at 100.00 ft.

: CROSS-6 Elev. 99.33 Brass cap at Forestry Tower by well.
1969-06-02 - J. Kerr and E. Fast : CROSS-3 Elev. 684.78 (G.S. of C. 1960 datum)

TBM-2 Elev. 687.10
CROSS-6 Elev. 686.43

CROSS-6 is used as the Master B.M. until present.
1979-06-13 - W. Antonyshyn, E.D.¢EB.M. : CROSS-6 Elev. 209.224 meters (686.43 ft.)
1979-12 NOTE: Bench Mark Nomenclature changed in 1979 to conform to National Standards.

BM-1 ——> M3371
BM-6 ~—» -M6875

by Craig C. Handkamer



BENCH MARK HISTORY FOR NELSON RIVER AT WARREN LANDING, STATION NUMBER 05UB003

This data was extracted from original level notes held in Data Control Office of Water Survey of Canada, Winnipeg
and its suboffice, Thompson.

1957-06-17 - J.A. Long and E.T. Daigneault : TBM-1 Horizontal nail in poplar by fish sheds originally set at 100.00 ft.
(assumed datum)

1959-08-03 - RDM : BM-1  Elev. 717.82 (supplied by Provincial Water Resource Branch 1928 datum)
Northeast corner of center picr on east side of north lighthouse.

B M-1 was used as the Master Bench Mark until March 1970.

1966-07-28 - E. Fast and Thomas : BM-2  Elev. 718.88 (1928 adj.) Southeast corner of foundation of Northland
Fish Co. Freezer Plant marked red (Established from BM-1)
1967-01-18 - J . H. Wedel and E. Engstrom : first notice of datum change.

DATUM CHANGE - 1928 adj. to 1960 adj., +0.39 ft.
BM-1 (old 717.82 = new 718.21)

New datum has been used in all publications since Oct. 1, 1966.

1967-10-25 - J.A. Long : BM-3  Elev. 718.42 (1960 adj.) Brass cap on northeast corner of foundation
of lighthouse. (Established from BM-1)
1968-05-28 - E.A. Goshawk and RAH : Water level transfer from BM-1 to East Channel.

: BM-5 Elev. 718.89 (1960 adj.) East Channel - 3/4" § bar in ground 4 ft. toward
water from blazed poplar on left bank. Used until 1969.

: BM-6 Elev. 719.54 (1960 adj.) East Channel - 6" nail in most southerly of twin
poplars at tag line tie-down site on left bank. Used only in 1969.

1968-05-29 - J.A. Long and M.B. : BM-4 Elev. 718.87 (1960 adj.) Brass cap in southeast corner of concrete
foundation of Northland Fish Process Bldg. (Established from BM-1 and BM-3)

!970—06—iu - E. Fast and J. Kerr . first notice of datum change.
DATUM CHANGE - 1960 adj. to 1968 adj., +0.19 ft. ?

BM-3 (old 718.42 = new 718.63) +0.21

BM-4 (old 718.87 = new 719.06) +0.19 &— Check validity
1979-07-19 - W. Antonyshyn and P. Allan : BM-3  Elev. 219.038 meters (718.63 ft.)
1979-12 NOTE: Bench Mark Nomenclature changed in December 1979 to conform to National Standards.

BM-3 —> M6774
BM-4 ———p» 68M002
BM-5 > M6871



BENCH MARK HISTORY FOR NELSON RIVER AT NORWAY HOUSE, STATION NUMBER 05UB001

This data was extracted from original level notes held in Data Control Office of Water Survey of Canada, Winnipeg
and its suboffice, Thompson.

1913-09-13

1945-10-06

1955-02-14

1959-06-21

1967-01-18

1969-03-03

1970-02-10

1975-06-04

1977-09-13

1979-06-13

1979-12

[l

Pirie

J.T.

J.H.

J.H.

E.Fast and J. Kerr

D. Curtis and CAB

P. Al

W. Antonyshyn

NOTE

. Wedel and J. Long

and Allan

Rose

. Storesater and A.K. Mattick:

: BM-1  Top of hole drilled in rock 11 ft. downstream of gauge originally set at

100.00 ft. (assumed datum)

: Foreman BM Elev. 99.44 (from BM-1) top of boit set in concrete block by

Canadian Hydrographic Survey.

BM-1 Elev. 721.59 (G.S. of C. 1928 datum)
Foreman BM Elev. 721.02 (G.S. of C. 1928 datum)

Elevations for BM-1 and Foreman BM were supplied by Manituba Water Resource Branch.

BM-2 is used only for a li

Wedel and E. Engstrom

Wedel, E. Fast and J.Kerr

: BM-2  Elev. 721.02 (1929 adj.) painted rock at hospital pumphouse. This was

established by a W.L. transfer from H.B.Co. pier.

mited time period.

: first notice of datum change.
DATUM CHANGE - 1928 adj. to 1960 adj. -, +0.39 fi.

Foreman BM (old 721.02 = new 721.41)

New datum has been used in all publications since Oct. 1, 1965.

: BM 68M003 Elev. 726.21 (1960 adj.) G.S. of C. Brass cap in west concrete foundation

of nurse station.

: BM-7 Elev. 721.06 (1960 adj.) Brass cap in bedrock on north side of Forestry

Island and used as the Master Bench Mark until 1971.

: BM-6 Elev. 714.79 (1960 adj.) Brass cap in bedrock 30 ft. west of BM-7 and used

lan and J.L.

Bench Mark Nomenclature

BM-6 —3
BM-7 ———p
BM-9 ey

. first notice of datum change.

as the Master Bench Mark from 1971 to 1974.

DATUM CHANGE - 1960 adj. to 1968 adj. -, -0.26 ft.

BM-6 (old 714.79 = new 714.51)
BM-7 (old 721.06 = new 720.80)

: BM-9 Elev. 720.76 (1968 adj.) Brass cap in bedrock at end of catwalk to

recorder (established from BM-7)

: BM-10 Elev. 719.33 (1968 adj.) End of lowest bolt in south side of hydro pole

70 ft. east of recorder. (established from BM-9) Used as Master B.M.
until present. :

: BM-10 Elev. 219.252 meters (719.33 ft.)

changed in 1979 to conform to National Standards.

M 6873
M 6872
M 6874



BENCH MARK HISTORY FOR LAKE WINNIPEG AT TRAVERSE BAY, STATION NUMBER 05SA005

This data was extracted from ofiginal level notes held in Data Control Office of Water Survey of Canada, Winnipeg.

1966-6-10 - E.A. Goshawk & J. Solmundson : B.M. -1 Elevation 719.45, N.W. corner of concrete cap of N.W.ipier of highway

bridge over Catfish Creek. Elevation is from a Department of Highways
survey originating from an unkown G.S. of C. Bench Mark. The G.S. of C.
datum used by the Department of Highways Is also unkown.
:B.M. -2 Elevation 730.75, W.R.B. lag screw and washer in 12" poplar tree, 200 ft.
south of gauge. This B.M. originated from a level tie using B.M.-1 and a
direct water level transfer at Catfish Creek outlet.

Since the G.S. of C. datum used for this station is unkown, a tie into

Lake Winnipeg Datum
cannot be made. -

by Craig C. Handkamer



APPENDIX C -

Hydrometric Station Location Plans on Lake Winnipeg and the Outlet Lakes
Along the Upper Nelson River

(NOTE: Sans Souci & Winnipeg Beach Station Location Plans are not
available)



SKETCH SHOWING STATION LOCATINN
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
TRIBUTARIES ETC. INCLUDE HIGHWAY MILEAGE)

9800 9745’

9745

SKETCH_SHOWING TION OF BENCH MARKS, GAUGING
EQUIPMENT AND OBSERVERS RESIDENCE
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DEPARTMENT OF THE ENVIRONMENT
INUAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No. .05UB003
NELSON RIVER AT

Drainage Area

Station Name:

WARREN LANDING Prov: __Manitoba
Name of Observer: (Automatic recorder) Telephone
Mailing Address
Location: Lat:_53° 41' 51" Long: _ 97°_52' 15"
in , Sec. , tp. Tge. , Mer.,

Established June 9, 1966 - at outlet of Lake Winnipeg.

Two cross sections:

a) Between Northland Fish & Purvis Island - 1219 m [4000 ft]

b) Between Purvis Island & eastern shore - 152 m [ 500 ft]

ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

BENCH MARK DESCRIPTION AND ELEVATION

WAR 1 - Northeast corner, centre pier, east sfde of
1ighthouse, west shore.

Elevation - 218.971 m [718.41 ft - '68] GSC

Line 353, Quad 53097

116774 - On NE corner concrete footfng of 1ighthouse; brass
cap marked WRD No. 3.
Elevation - 219.038 m [718.63 ft - '68]

68M002 - Brass cap in concrete foundation wall of Northland
Fish, southeast corner.
Elevation -.219.173 m [719.07 ft] 65C

16871 - Top of 3/4 inch iron bar driven vertically 1.2m (4 ft)
from blazed tree to water on left bank in E. channel,
Elevation - 219.179 m [719.07 ft]

Description of gauging equipment, location and Initial
Point of Sounding:
Located in 5x 5 ft. Armco shelter between fish plant and

crew quarters. Winnipeg-type pressure bubbler gauge.

Scale 1 inch = 2 ft, By powered catamaran and triangulation

with transit. Small section metered by boat and tagline.

Description of Control and Measuring Sections:
Left bank: silty, with numerous reefs, weeds in east

channel along left bank.

Wind set on Lake Wpg: weed growth in Playgreen Lake.

DIMENSIONED SKETCH OF ORIFICE OR INTAKES

C.A.B.

Prepared or Revised by date 1979-11-28



SKETCH SHOWING STATION LOCATION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
TRIBUTARIES ETC. ‘INCLUDE HIGHWAY MILEAGE)

9800 9745

SKETCGH SHOWING LOCATION OF BENCH MARKS, GAUGING
BQUIPMENT AND OBSERVERS RESIDENCE

FORESTRY
ISLAND

DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No, 058001

—_—  Drainage Area
NELSON RIVER

Station Name:
AT NORWAY HOUSE Proy: _Manitoba
Name of Observer: Telephone ______
Mailing Address
Location: Lat:_ 54° 00' 00" Long: _97° 48' 00"
in , sec, ,» tp. rge. , Mer.,

Established July 20, 1968.

On Forestry Island right off the village of Rossville

approximately 3.2 m (2 miles) from Fort Island.

ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

BENCH MARK DESCRIPTION AND ELEVATION

M6873 - Brass cap set in bedrock on north side of island
at the old recorder site.
Elevation - 217.783 m (714.51 ft [GSC 68]
Line 353, Quad 53097

M6872 - Brass cap set in bedrock 9 m (30 ft) east of BM 6
at old recorder site.
Elevation - 219.700 m (720.80 ft) [GSC 68]

M6874 - Brass cap set in bedrock beside green barn-shaped
building.
Elevation - 219.688 m (720.76 ft)

(Sept. 13/77) End of lowest bolt on south side
hydro pole.
Elevation - 219.252 m (719.33 ft)

NOR 10

Description of gauging equipment, location and Initial

DIMENSIONED SKETCH OF ORIFICE OR INTAKES

Point of Sounding:
0-20 ft Stevens A-35 recorder actuated bv Winnipeg-type

pressure gauge located in the LARGER of two white sheds at

the dock. Pressure gauge installed July 19, 1978. 0-6 ft

staff guage on dock.

Description of Control and Measuring Sections:

J.C. date 1979-11-28

Prepared or Revised by




SXETCH SHOWING STATION LOCATION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS

TRIBUTARIES ETC. INCLUDE HIGHWAY MILEAGE)
98’15’ 9800’ 9745
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SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING
EQUIPMENT AND OBSERVERS RESIDENCE
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DEPARTMENT OF THE ENVIRONMENT ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA Elevation of Gauge Datum:
DESCRIPTION OF STATION
Station No, OSRFO0 Drainage Area BENCH MARK DESCRIPTION AND ELEVATION
Station Name: . LAKE WINNIPEG M6771 - Brass cap in bedrock approx 91.4 m (300 ft)
northwest of ice house. .
: AT MONTREAL_POINT Prov: Hanitobs Elevation - 218.404 m (716.55 ft)['68] king 353,
Narme of Observer: _(Recording gauge) Telephone
N M6772 - Brass cap in bedrock approx 91.4 m (300 ft)
Mailing Address northwest of ice house.
Elevation - 218.596 m (717.18 ft)
. ° [ N . ° . ”
Location: lat: 537 37' 30 Long: _ 977 50' 40 M6773 - Brass cap in bedrock approx 91.4 m (300 ft)
in , sec. , tp. rge. , Mer,, northwest of ice house.

Established July 1967.

On_sandbank south of Booth Fisheries station at

Montreal Point.

_Elevation - 219.060 m (718.70 ft)

MTL Pt 4 - Lag bolt in poplar 36.6 m (120 ft) from MTL Pt 3;
tree flagged.

Elevation -~ 220.157 m (722.30 ft)

Description of gauging equipment, location and Initial
Point of Sounding:

Stage station only.

Stevens A-35 recorder with mercury bubbler system housed

in 5-foot Armco walk-in shelter.

Description of Control and Measuring Sections:

DIMENSIONED SKETCH OF ORIFICE OR INTAXES

Prepared or Revised by C.A.B.

remesen

date _1979-11-28




SHOWING_STATI T1
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
TRIBUTARIES ETC,

INCLUDE HIGHWAY MILEAGE)

LAKE
WINNIPEG

Morrison

SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING
EQUIPMENT AND OBSERVERS RESIDENCE

LAKE
WINNIPEG

lighlhouseD

M6851

DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No. _085G00) ____ Drainage Area
Station Name: _ LAKE WINNIPEG

ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

at Mission Point Prov: _Manitoba

Name of Observer: Telephone
Mailing Address

Location: Lat:_53° 11' Long: _99° 13' 30"
in , sec. » tp. rge. , Mer.,

6.4 km (4 miles) east of the settlement of Grand Rapids

on Mission Point.

BENCH MARK DESCRIPTION AND ELEVATION

MISS 03 - Lag screw driven horizontally into a spruce
stump 45.7 m (150 ft) southeast of recorder
shelter along lakeshore.

Elevation - 219.227 m (719.25 ft)

M6851 - Top of anchor bolt at base of most south-
easterly steel tower leg of lighthouse.
Elevation - 219.770 m (721.03 ft)

Lag bolt in 305 mm (12") diameter spruce tree

9.1 m (30 ft) north of B.M. #3 and 82.6 m (270 ft)
northeast of inlet, lag bolt is 0.4 m (15") above
ground level.

Elevation - 219.670 m (720.70 ft)

(ﬁ‘lleﬂtions referrig ;o)ﬁeodetic Survey of Canada Datum Revision

MISS 05 -

Description of gauging equipment, location and Initial
Point of Sounding:

Pressure-actuated recorder, 0-6.1 m (0-20 ft) scale,

located at Mission Point set to Direct Water Level.

Description of Control and Measuring Sections:

DIMENSIONED SKETCH OF ORIFICE OR INTAKES

W.K, date 1979-11-28




SKETCH SHOWING STATION LOCATION SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING

(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS EQUIPMENT AND OBSERVERS RESIDENCE
B TRIBUTARIES ETC. INCLUDE HIGHWAY MILEAGE)
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DEPARTMENT OF THE ENVIRONMENT ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA Elevation of Gauge Datum:
DESCRIPTION OF STATION
Station No. 9500001 - prainage Area BENGH MARK DESCRIPTION AND ELEVATION
Station Name: . CROSS LAKE AT CROSS LAKE .
. M3371 - Rock plug in sloping bedrock on west shore of
pasrrar——— Prov: Hanitoba small bay to the SE of the RC Mission School.
of Observer: “Telephone Elevatfon - 209.005 m (685.71 ft)
Mailing Address.__ Cross Lake Line 353, Quad 54097
*
Location: . 54° 37' 25" . 97° 47" O7° M6875 - Brass cap in bedrock 18.3 m (60 ft) south of
X tion:  lat: Long: path to Forestry Dock, 1.8 m (6:ft} from
inM /4 sec. ), tp. 65 _rge. 3___, Mer., M water's edge.

Elevation - 209.035 m (685.81 ft)

Established June 1813, (Relocated June 1968)
Walk-in shelter located to the north of Forestry * Bench Mark
warehouse, 30.5 m {100 ft) north of end of Forestry Dock.

Description of gauging equipment, location and Initial DIMENSIONED SKETCH OF ORIFICE OR_INTAKES
Point of Sounding:
Hg manometer gauge: 0-35 ft.
Stage station only - discharges obtained at Bladder Rapids
are related to this station. 0-6 ft. staff gauge at end of
small dock across channe! from HBC store.

Description of Control and Measuring Sections:

Ice formation at outlet from Cross Lake creates
B.W. on gauge,

Prepared or Revised by __W.A. date 1979-11-28

—————-




SKETCH SHOWING STATION LOCATION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS

TRIBUTARIES ETC. INCLUDE HIGHWAY MILEAGE)
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SKETCH SHOWING LOCATION OF BENCH MARKS, GADGING
EQUIPMENT AND OBSERVERS RESIDENCE

LAKE

Gimti
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Ave
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Py

warehouse

M7301 parking

DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No. _05SB006
Station Name: . LAKE WINNIPEG
AT GIMLI

Drainage Area

Prov: _Manitoba

Name of Observer: Telephone
Mailing Address

Location: Lat:_50° 37' 50" Long: 96° 58' 58"
in S, sec. 16, tp, 19 rge. 04 _, Mer,, E

Established July, 1966.

On dock in Gimli harbour.

ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

BENCH MARK DESCRIPTION AND ELEVATION

BM 1091 - Iron pipe with brass cap 22 m (72 ft) east of
centreline of No.8 Hwy, 0.8 km (0.5 mile) south
of Gimli Road, 14 m (45 ft) north of driveway.
Elevation - 224.263 m (735.77 ft GSC)[VCD Apr '64)

BM 1 - Horizontal 4-inch nail in new P.P. 0.5 m (1.5 ft)
above grade near approach to government pier.
Elevation - 219.819 m (721.19 ft)

M7301 - Hydro-type BM located 23 m (75 ft) south of

B.C. Packers. Est. Oct 2, 1973.
Elevation - 219.584 m (720.42 ft)

Description of gauging equipment, location and Initial
Point of Sounding: Recording gauge on north end of pier in
Armco shelter with inside staff gauge.

Stevens A-35 float-type. Stacom manometer. 1.G. staff.

Description of Control and Measuring Sections:

Telemark set to GSC.

DIMENSIONED SKETCH OF ORIFICE OR INTAKES

Prepared or Revised by R.C. date _1979.13-28

cecmnm—-
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SXETCH SHOWING STATION LOCATION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
TRIBUTARIES ETC. INCLUDE HIGHWAY MILEAGE)
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SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING
BQUIPMENT AND OBSERVERS RESIDENCE
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DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No. 0550002 Drainage Arca
Station Name: . LAKE WINNIPEG AT

MATHESON ISLAND LANDING proy: _Manitoba
Name of Observer: Telephone
Mailing Address
Location: Lat:__51° 44' 00"  Lonmg: 96° 54' 00"
in , sec, » tp. rge. , Mer., .

Established December 13, 1960.

Located at end of DPW wharf (new) at end of Hwy 234 (No.B)

extension, 129 km (80 mi) north of Riverton.

ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

BENCH MARK DESCRIPTION AND ELEVATION

BM 1144-C - Brass cap on iron pipe located 0.32 km (0.20 mi)
east of new DPW pier, 16.2 m {53 ft) south of
centreline Hwy 234, marked 'BM’'.

Elevation - 222.574 m (730.23 ft - GSC)[VCD Mar/64]

BM 2 - Green paint mark *+" on rock boulder 61 m (200 ft}
southeast of pier approach.
Elevation - 219.261 m (719.36 ft - Oct 26/71)
M7002 - WRB brass cap in concrete marked 'BM' located near
warehouse 28.3 m (93 ft) north of Hwy 234 approx
46 m (150 ft) from lake shore. Est. Oct 28/70.
Elevation - 220.663 m (723.96 ft - Oct 26/71)

Description of gauging equipment, location and Initial
Point of Sounding; 0-3 ft staff gauge on south side of wharf.
Recording gauge end of DPW wharf. Winnipeg type pressure

recorder in Armco shelter with orifice in old recorder well.

Description of Control and Measuring Sections:

DIMENSIONED SKETCH OF ORIFICE OR INTAKES

Prepared or Revised by __R.C. date _1979-11-28




SKETCH SHOWING STATION LOCATION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
INCLUDE HIGHWAY MILEAGE)

TRIBUTARIES ETC.
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Is

SKETCH SHOWING LOCATION OF BENCH
EQUIPMENT AND OBSERVERS RESIDENCE
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post
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house

LAKE

balsam .
M7001

WINNIPEG

DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No. 0550001

Drainage Area

Station Name: _ LAKE WINNIPEG AT PINE DOCK

Prov: __Manitoba
Name of Observer: Telephone
Mailing Address
Location: Lat:__51° 38' 30" Long: 96° 47* 45"
in » S€c. s tp. rge. , Mer.,

Established May 1958.

On Dominfon Government pier.

Description of gauging equipment, location and Initial
Point of Sounding:
Recorder: on Dominion Government pier. Staff gauge on

south side of pier. Inside staff gauge 0-9 ft.

Stevens A-35 float type recorder.

Description of Control and Measuring Sections:

ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

BENCH MARK DESCRIPTION AND ELEVATION

BM 1137-C - Brass cap on pipe, Ottawa 1960 Survey 1.3 km
(0.8 mile) south of Pine Dock turnoff, west
side of Hwy 234, 30.5 m (100 ft) north of
curve sign. :
~ BSC Elevation - 226.305 m (742.47 ft)[VCD Mar/64)
M7001 - WRB brass cap in concrete marked ‘BM', 19.5 m
(64 ft) north of fish shed on north side of dock
approach. Est. 28 Oct 70.

Elevation - 221.940 m (728.15 ft)

R.C. date 1979-11-28

Prepared or Revised by



SKETCH SHOWING STATION LOCATION

(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
INCLUDE HIGHWAY MILEAGE)

TRIBUTARIES ETC.
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SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING
BQUIPMENT AND OBSERVERS RESIDENCE
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Traverse WINNIPEG
Bay
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DEPARTMENT OF THE ENVIRONMENT ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA Elevation of Gauge Datum:
DESCRIPTION OF STATION
Station No, 055A003 Drainage Area BENCH MARK DESCRIPTION AND ELEVATION
Station Name: . LAKE WINNIPEG
704-C - Concrete pier with brass cap inside iron rail
AT VICTORIA BEACH Prov: Manitoba (65¢) enclosure along west edge of old railway right-
Name of Observer: Telephone ... 2:‘;?{; ﬁ{ {::5:;. 183 m (600 ft) north of
. nlig .
Mailing Address Elevation - 225.884 m (741.09 ft - '62)
Line 117, Quad 50096

Location: Lat: 507 42° 30° Long: _96° 34' 10" VICT 3 - Horizontal WRB n(;g bol; set in 25 cm (10-inch)
i elm tree 12.2 m (40 ft) east of end of pier,
m » Sec- s TP rge- » Mer., 1.2 m (4 ft) above ground.

Established July 17, 1959. Elevation - 220.251m (722. 60 ft - '62)

On DPW wharf at Victoria Beach.

Meant - 195 m (64 ft) north of VICT 3, and 19.8 m (65 ft)

N.W of hydro pole east of VICT 3.
Elev, - 221.263m (725.93 ft)

Description of gauging equipment, location and Initial
Point of Sounding:_Stevens A-35 float-operated recorder
housed in 5-foot Armco walk-in sh 1ter on wood stave well

in Yoose rock portion of pier. 0-9 ft staff gauge

mounted inside well. Stage station only, recorder set to
inside gauge. o

Description of Control and Measuring Sections:

DIMENSIONED SKETCH OF ORIFICE OR INTAKES

Prepared or Revised by 0.0.E.L.

date

1979-11-2B



 SKETOH SHONING STATION LOCATION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
TRIBUTARIES ETC.

INCLUDE HIGHWAY MILEAGE)
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SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING
BQUIPMENT AND OBSERVERS RESIDENCE
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DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No. _OSRD00S Drainage Area

AT BERENS RIVER Prov: _Manitoba
Name of Observer: Telephone
Mailing Address
Location: Lat:__52° 21' 20" Long: __97° 00' 15*
in , sec. » tp. 39 rge. 4 __, Mer., _E

Established October 1913.
Located on Forestry property at Berens River.

ELEVATION OF GAUGE DATLM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

BENCH MARK DESCRIPTION AND ELEVATION

M34n1 - J.L. Foreman concrete pad 15.2 m (50 ft) NE from HBC.
Elevation - 218.801 m (717.85 ft) GSC 1960 revised
datum as extended from Winnipeg Beach
by water level transfer in 1914,

%6601 - Brass cap 'ln bedrock 30.5 m (100 ft) SW of end of
government p
Elevation - 219 493 m (720.12 ft)

M7701 - Brass cap located approx. 30.5 m (100 ft) southwest
of Forestry dock on bedrock point:
Elevation - 217.987 m (715.18 ft)[Est. June 8, 1977]

78M079 - G.Sihof' C. Brass cap located approx. 37.8 m (124 ft)
north.
Elevation - 223,202 m (732.29 ft) 1976 adj.

Description of gauging equipment, location and Initial

Point of Sounding:
Scientific Inst. Stacom housed in 5x 5 ft Armco shelter
located 15.2 m (50 ft) east of Forestry dock. Telemark
in operation.

Description of Control and Measuring Sections:

IMENSIONED SKETCH OF GAUGE SHELTER ELEVATION -
78M079

223.201 m (732.29 ft)

335

37.8m

govge
shelter

Prepared or Revised by _0.D.E.L. 1979-11-28

date




SHOWING STATI TION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
TRIBUTARIES ETC. INCLUDE HIGHWAY MILEAGE)

98%0 98’15’

SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING
BQUIPMENT AND OBSERVERS RESIDENCE

M6775¢

DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

Station No, . 0SUB007 Drainage Area
Station Name: _ KISKITTOGISU LAKE
NEAR NORWAY HOUSE Prov: __Manitoba

Name of Observer: (Automatic recorder) Telephone
Mailing Address

Location: Llat:__ 54° 21° 46"  iong: __ 98° 07' 27"
in , sec. , tp. rge. , Mer.,
Established June 23, 1967.

46.3 kn (28+3/4 miles) from Forestry Island, Norway House,

on 3 heading of 331°.

ELEVATION OF GAUGE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

BENCH MARK DESCRIPTION AND ELEVATION

MR775 - Brass cap flagged 9 m (30 ft) west from gauge.’
Elevation - 217.743 m (714.38 ft)
[6SC '68, Line 353, Quad 53097]

M6776 - Brass cap flagged 39.6 m (130 ft) south of gauge.
Elevation - 218.596 m (717.18 ft - '68)
M§777 - Brass cap flagged 21.3 m (70 ft) northeast
: from gauge.

Elevation - 217,377 m (713.18 ft - '68)

Description of gauging equipment, location and Initial
Point of Soumnding:

Steven's A-35 Winnipeg-type pressure gauge in 5x5 ft.
Armco shelter, )

Stage only.

Description of Control and Measuring Sections:

DIMENSIONED SKETCH OF ORIFICE OR _INTAKES

Prepared or Revised by __C.8. date

P




SXETCH _SHOWING_STATION LOCATION
(SHOW NEARBY TOWNS, RAILROADS, HIGHWAYS
TRIBUTARIES ETC. INCLUDE HIGHWAY MILEAGE)

. >

9430

Black
?uck

9818’

SKETCH SHOWING LOCATION OF BENCH MARKS, GAUGING

BQUIPMENT AND OBSERVERS RESIDENCE

another

Kiskir

ToO

slond

LAKE

DEPARTMENT OF THE ENVIRONMENT
INLAND WATERS DIRECTORATE, WATER SURVEY OF CANADA

DESCRIPTION OF STATION

ELEVATION OF GALISE DATUM AND DESCRIPTION OF BENCH MARKS

Elevation of Gauge Datum:

Station No, O5UBOT3 Drainage Area
Station Name: . KISKITTO LAKE
NEAR NORWAY HOUSE Prov: _Manitoba

Name of Observer:_{(Automatic recorder) Telephone

Mailing Address

Location: Lat: 54° 18' 10" Long: _98° 26" 20"

in , Sec. , tp. TgE. » Mer.,

Established November 1971,

On the northern end of smal) island approx. 8 lm (5 miles)

SW of confluence of Kisipachewuk channel and the West

Nelson River.

BENCH MARK DESCRIPTION AND ELEVATION

MI171 - Top of tie-down bolt inside shelter. Right side
facing in door.
Elevation - 215,798 m (708.00 ft)

" M7172 - Brass cap 3 m (10 ft) NN of shelter.
Elevation - 215.84) m (708.14 ft)

M7173 - Brass cap 9 m (30 ft) in front of shelter.
Elevation - 214.469 m (703.64 ft)

[Hydro '68 Datum]

Description of gauging equipment, location and Initial ______

Point of Sounding: :

A-35 Winnipeg-type pressure gauge housed in a 5x5 ft.

Armco shelter,

Description of Control and Measuring Sections:

PIMENSIONED SKETCH OF ORIFICE OR_INTAKES

Prepared or Revised by

C.A.B.

date
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SKETCH SHOUTNG STATION TOZATTON

LRKG Winwipeq

RecoRDER

misSioal /
a” PoINT j

L

AR ATt XY
N0 BUETTGN

DiI3CRTFTION (

Station lo,

Station llenes |

i A . i

5 ) - o P
Locelion: Tel: 539 31 Jorpe 9973 18"
in A_J_E_I/ y snce _ 34  tp, 4% rie )3 ler

Left bank one mile d/s of Grand Rapids bridge
Deseription of sovting wouin, Joealion &

Initdal Point of Samiin-:

e L i v i s i i S Sl

CAT SH2200 System, Model 311 ilanometer,

Model A-71 Stevens Resorder, Gas Site Feed

e et 8 s e

Recorder sei to a waler level taken at

Misclion Point.

——

Desceription of Control & leasurinz Soctions:

SKE'ICH SHOUTNG TOCATION OF RFNCH MARKS

rﬂom

Pran '#883
NecPAwA AANO TiTheS OFFwce.

/\/_/

SHoRELIME 7 P
PG,

/

LI.3V. OF GAUSE DATUY & DESCRIFTION OF
BiilCH HARKS

Mev. of Gzuze Detum: 221.28LM 1969 G.S.C.

BANK /
ey

0N 1Y DESOEIPTION & FILYATION

G P.D. 3 = Brass Cap grouted into a
concrete mound near the top
of the left bank approxz. 25'
in front of the recorder shack.
(221.28l) Meters)
NOTE: This elevation was established
by & water transfer from the

T.W.3. gauge at Misslon Point.

See Book 206-1 Page 13
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o000 O~0

. ¢ AND MONTREAL POINT DATUMS
‘E: R LEVEL COMP ARISONS FOR MONTHS 12 TO 3 .

. YEAR 0SRNO0S 0SRF0NO1 DIFFERENCE RANGF
1969 715.64 715,69 «0.06 -0,350 TO
1970 715.57 715,58 ~0.00 -0.,130 7O
1971 714,91 714,95 -0.04 -0.650 T0
1972 7‘6.9“ 7]5.01 -0007 -002?0 70
1973 Tl4.16 714,12 0.04 =-0,110 YO
1974 T14.74 714,71 0.03 -0,090 Y0
1975 715.8; 715.80 0.01 -0,270 YO
1976 T14.6 714,50 0.17 -0.,040 YO
1977 71!.87 7‘1.83 0.064 -0.170 TO
1978 7[2.‘9 71?.“4 0.04 -00050 T0

NUMBER OF YEARS ANALYSED = 10

- PARAMETERS FOR LEVEL OF SIGNIFICANCE TEST
MEAN l = 7!4.98

ME AN = 164.9
- DIFF. = o.oo
STO DFV % = 0.91
STN DOFV 2 = 0,93
A NO, OF VALUES = 507
TE%T VALUE = 0.030
. THE 80 % CONFIDENCE INTERVAL FOR MEAN 1 MINUS MEAN 2 IS FROM =0.07
THE 90 % CONFIDENCE INTERVAL FOR MEAN 1 MINUS MEAN_Z IS FROM «=0.09
THE 95 % CONFIDENCE INTERVAL FOR MEAN ]| MINUS MEAN 2 1S FROM =0.11
—_ THE 98 % CONFIDENCE INTERVAL FOR MEAN l MINUS MEAN 2 IS FROM -o.¥3
THE 99 % CONFIDENCE INTERVAL FOR MEAN I MINUS MEAN 2 IS FROM =0.15
et PARAMETERS FOR T=TEST

MEAN OF DIFFERENCES = «002
STD DFVIATION OF DIFFERFNCES = 0.1238

T-TEST VALUE = 0.317
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PARAMETFRS FOR LEVEL OF SIGNIFICANCE TFST

NUMBER OF YEARS ANALYSED =

=D~
mMmo
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=t |

1
2

MEAN

MEAN
DIFF.

1.46
798
0.959

1 =

STh DEV 2 =
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TEST VALUE =

STN DFV
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-0.21 TO
-0.24 TO
-0126 TO

FROM
FROM
FROM
FROM
FROM
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PARAMETERS FOR LEVEL OF SIGNIFICAMCE TFST
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PARAMFTFRS FOR LEVEL OF SIGNIFICANCE TEST

NUMRER OF YEARS ANALYSED
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TEST VALUE
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PARAMETERS FOR LEVEL OF SIGNIFICANCE TEST :
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I
INUS MFAN

INUS MFAN
INUS MFAN

1 M
¥
1 M
1M

CONFIDEMCE INTERVAL FOR MEAN
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PARAMETERS FOR LEVEL OF STGNIFICANCE TEST

NUMRER OF YEARS ANALYSED

-0.02

"713.R2
T13.H4

hun

1
2

MEAN
MEAN
DIFF.

>>
[sa] =
oo
v

1896
0.452

OF VALUES
TEST VALUE

NO.

LN LA AV A VEL N

NUS MFAN
NUS MFAN
NUS MFAN
NUS MFAN
NUS MFAN

1 M1
1 MI
1 M7
1 M1
1 M1

ZZZZZ

ERVAL FOR MEA
ERVAL FOR MEA
FRvVAL FOR MEA
FRVAL FOR MEA
FRVAL FOR MEA

0.12617

‘00922

STND DEVIATION OF DIFFERENCES

T=TEST VALUE

T.582

MEAN OF DIFFERFNCES

PARAMFTFRS FOR T=TFST
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SUMMARY REPORT

of the

LAKE WINNIPEG NUMERICAL MODEL

Numerical experiments with the model have not fulfilled
my initial expectations. The correlation of the model output with
actual gauge stations is not as clo;e as in previbus applications
of the method to other waterbodies. I believe the reason for this
to be twofold: (1) the winds recorded at Gimli to not appear to
accurately represent the over-water wind fieid, and (2) the system
is unique and represents a new set of problems that have not been

previously dealt with by this sort of research.

The reason for believing the Gimli winds to be suspect is
that the more prccise these data become, the less do the results
simulate the actual elevations, The best simulation is obtained by
disregarding these data altogether -- assuming that the wind is uni-
form over the whole basin -- and using the Grand Rapids data as input.
This goes against common sense since one would expect there to be
differences between the winds over the two basins. Some observations
in the open lake of the south basin should be made-to see the corre-
lation between the Gimli wind and that over the lake. Also, a continu-
ous wind recorder at George Island would be ideal for input to the model.

The second point mentioned above -- new research problems --
was unexpected but is almost obvious in hindsight. The vastness of
Lake Winnipeg and the extreme shallowness of the basin are situations
never before dealt with. In particular, the frictional parameter is
a very sensitive controller of the quantity and type of notioné'inducedv
by a given wind stress. In the Lake Michigan model, variations of this
parameter over two orders of magnitude had little effect on the computed
results because of the great depths of water being treated by the model.

ooo/z. )
May 18/72
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What is needed is a single set of very accurate wind records and
concurrent water level records at the seven shore stations. By
repeatedly running the model and comparing the simulated levels with
the actual levels, an appropriate estimate of the frictional constant
can probably be obtained. I believe that the November, 1971 episode
can provide just such a data set and I have proceeded to ahalyze the
data. I have in hand the hourly wind data from Gimli and am awaiting
the Grand Rapids data which the Meteorology Service is obtaining for
me. An initial run using 3-hour wind inputs from érand Rapids alone
shows promise. Unfortunately, the CALCOMP digital tape plotter at
the University of Manitoba campus recently had. a severe breakdown.
This device is an integral part of this research program because it
is necessary to visually compare computed and actual water levels.
The estimated down-time for this device.is two weeks and nothing can

be done until then.

In short, the Lake Winnipeg model should no longer be looked
on as an application of routine techniques; some pioneering research
needs to be doﬁe.‘ I am definitely going to carry on with the research.
Unfortunately, my position requires thét a good deal of my summer time
be spent at the Kenoraf(ELA) field camp. I cannot resume full-time
work on the model until sometime in September. Because of the new
problems that have;érisen, I cannot release the model to others in its
present state -r'there’are just too many unknowns that someone familiar

with both the fheory and computer code must work out.

Lverett J. Fee
May 18, 1972



APPENDIX F

Lake Winnipeg Levels
(hydrographs)
1915-1981

Stations used in the analysis are:

1,
2.
3.
b4
S
6.
T

Lake
Lake
Lake
Lake
Lake
Lake
Lake

Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg

at
at
at
at
at
at
at

Berens River (0O5RD005)

Gimli (05SB006)

Mission Point (058G001)

Victoria Beach (05SA003)

Pine Dock (05SD001)

Matheson Island Landing (05SD002)
Montreal Point (05RF001)
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SINULATED LAKE WINNIPEO WINO EFFECT ELININAYED LEVELS I[N FEET

Tie.25

718.00

T15.75

715.50

Tis5.25

715.00

TIR.75

Ti8.50

TiN.28

718,00

TL3.75

713.50

713.25

713,00

Ji2.75

712.50

Ti2.25

Ti2.00

71178

TiL.50

T11.28

Til.00

710,78

710,50

710,28

710,00

1916

- I'\ f‘ l ;
]
: b i A |
,: Jll 1 1'] 1’5:1 4 'I. !
y o o THIE ] I
e M 0o
o T byt 3
o LT i
\ 'l -; ‘l "
I | !
I : il !
I~ Y
L N
V ]'T'l‘_'1 Al -~
IR R \‘..;
AR
¢ i 1 l‘l
|
i
|
|
|
i
'8
|
JRNURAY FEBAURAY RPARIL MRY JUNE JULY RUGUIT SEPTENBER GCTOBER NOYENBER DECEMBER




SIKULATED LAKE MIRNIPEG WINO EFFECT ELINIMATED LEVELS N FEET
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SINULATED LANE WINHIPEG WIRO EFFECT ELININATED LEVELS IN FEEY
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SIMLATED LASE MINNLPEG MIRO EFFECT ELINIMATED LEVELS IN FEEY
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BINULATED LAXE WIKNIPEG WIPO EFFECT ELININATED LEVELS IN FEET
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SIKULAYED LAXE HIMNIPEQG MIMD EFFECT ELININATED LEVELS [# FEET
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SIKULATED LAE MINMIFES WIND EFFECT ELININATED LEVELS [N FEET
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SINULATED LAKE NIRNIPEO WIND EFFECT ELINIRATED LEYELS IN FEEY
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APPENDIX G

Lake Winnipeg Levels
(data)
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