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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 hydrometricstations 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 g?od 

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 2·23.159 metres (732.15 feet'), 

which is the 1960 G.$. 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-

eludes 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. 



Mr. T. E. Weber, P. Eng., 
Director, 
Water Resources Branch, 
Department of Natural Resources, 
1577 Dublin Avenue, 
Winnipeg, Manitoba, 
R3E 3J5 

Dear Mr. Weber: 

December 13, 1982 

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 Lake 
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, 

P. M. Abew.J,.•---------

Attachment. 

Originally Signed by R.J. Bowering

Originally Signed by P.M. Abel

Originally Signed by J.H. Wedel
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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 distinct 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 J enpeg 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 i s possible. For Manitoba 

Hydro to effectively regulate the levels on Lake Winnipeg and for the 

Water Resources Branch to accurately monitor the r egulation of the lake, 

an accura t e indication o f the c ur r ent still lake level i s mandatory . 

On April 21, 1971, Mr. L. A. Bateman, t he Assistant General 

Manager of Manitoba Hydro wrote to Mr. T. E. Weber, t he Di rec tor of the 

Water Resources Bra nch of the Department of Mines and Natural Resources, 

requesting verification of Manitoba Hydro ' s assumption t hat all elevations 

specified in t he Interim Licence for t he Regulation of Lake Winnipeg are 

referenced to the Water Survey of Canada hydrometric gauge aL Berens 
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River (G.S. of C. 1960·Datum). Mr. Weber responded by suggesting that 

an ad hoc connnittee be formed to prepare a recommendation as to the method 

that should be adopted to establish the level of Lake Winnipeg. The cor-

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 the committee 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 connnittee were: 

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

The phrase was interpreted to mean that the connnittee 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. 
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STATION DATUMS 

History 

The first hydrometric station on Lake Winnipeg was established 

at Winnipeg Beach (Station 05SB001) in 1913. Station OSRDOOS 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 este1:blished in 1913 based on 

Bench 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 Winnipeg 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' ben.ch 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. 
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Datums for these 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. 
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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 0.11 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 the 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 J3erens River. 

* Throughout this report references to Gimli include the station at 
Winnipeg Beach (OSSBOOl) before 1966 and the station at Gimli 
(05SB006) since 1966. 
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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 05RD005, Lake Winnipeg at Berens River 

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 conunittee 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)] 

2. The 1960 G.S. of C. datum 

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 

on their recently complete surveys. 
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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 r ecommends 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 r e ferenced to the 1960 

G.S. of C. datum. 

2 . Huch o f the lak.e l eve l data used in the Lake Winnipeg, 

Churchill and Nelson Ri vers 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 Lo Mr . L. A. Bateman ' s original s ugges tion 

of using t he datum a t 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 a1~ s uspi 

cions regarding tbe datum at Berens River , but arose from 

t he s uggest ion that the lake level shoul d be det ermi.ned 

Dy using more than one s tation. 



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) 
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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 . 
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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 surf ace 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 effect s 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 mode l 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 i s given in Appendix E. The 

model did not work well on Lake Winnipeg primarily because of t he size 

and complex geometry of the lake and because of the effects of thermal 

stratifi cation. 

Application of t he Lake Ontario Model 

The Advisol:y Committee of t he International St. Lawrence Board 

of Control has developed a method for eliminating wind effects on Lake 

Ontario. The method is a relatively simple arj Lhmelic 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 Winni peg 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 proba ble 

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 l evels , but pro

duced a sawtooth~· line rather than a smooth line. Also a prolonged 

setup diverted the s imulated line f rom the wind effect eliminated line . 

Under certain conditions on the lake the s imulated line required more 

than a month to recover f rom such a diversion. 



Various methods were attempted to combine the records at 

numerous stations around the lake. A straight arithmetic average of 

11 

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 at:tempt 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 leve l s 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 r egression equations , 

the computed line often deviated from the manually drawn wind effec.t 

eliminated line . 

Recommended Procedure 

The recommended procE~dure involves a combination of some o f the 

preceding techniques . Weight i ng factors are applied to the stations 

included in the analysis to provide a f irst esti mate of the wi nd effect 

e liminated l evel. Then a limitation on the change in water level is 

applied to t he first estima t e to provide a second approximation. Finally, 

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 (l 
sl 

w x 
= -

s1 

where: 

+ .l 
s2 

+ . . . l ) 
Si 

1.0 (1) 

; w2 
x w. x 

= - ; -
s2 1 s. 

l.. 

(2) 

X = a computational constant 

S = standard deviation for station i 
i 

wi = weighting factor for station i 

The fi rst estimate for the wind effect e l i minat ed level is then deter-

mined from the equation: 

(3) 

Table 5 lists the s tandard deviations for each of the stations on Lake 

Winnipeg. 

As an example , Figure 2 s hows the daily recor ded levels on 

Lake Winnipeg at Berens River for 1974. Using the daily recorded levels 

and the standard deviations f rom Table 3 for Gimli, Berens River and 

~~ssion Point, Equations 1 and 2 give weighting factors of 0. 1322 metr es 

(0 . 4336 feet), 0.072 metres (0 .2333 feet ) and 0.0990 metres (0.3249 

feet) r espec tivel y. The heavy line on Figure 2 is the first estimate 

of t he wind effect eliminated line computed us i ng these weighting factors 

in Eq uation 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). Figure 3 shows the resulting 

estimate for the 1974 wind effect eliminated levels. 

Approximation Ill 

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 t o 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 

e liminated line for 1974 is s hown 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. In developing these levels all available recorded data for the 

seven s tations currently operated on Lake Winnipeg were used. The daily 

hydrographs of the historic lake l evels for Lake Winnipeg are shown in 

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

Real-Time Lake Winnipeg Levels 

For estimating t he current wind effect e liminated level on Lake 

Winnipeg real-time data is required . Presently real- time data i s onlv 

available. from the \\lSC stations at Berens River, Victoria Beach and Girnli. 

Also, Manlloba Hydro operates a real-time station at Sandy 13each n01:thwest 
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of Mission Point. The current day's level can be computed using the data 

from these real-time stations by applying approximations I and II to pro

vide a preliminary real-time estimate, 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 recouunends that: 

1. The levels for all hydrometric stations on Lake Winnipeg , on the Wes t 

Channel of the Nelson niver between the outlet and the Jenpeg tailrace 

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 

Da tum (LWD). 

2. Benc h mark 78M079 at Berens River be designated as the msster bench 

mark with its elevation fixed at 223.162 metres (732.15 feet). 

3. The da tums at Gimli, Matheson Island Landing, Montreal Point, Berens 

River and Vic toria Beach be adjusted by -0.042 metres (-0.14 f eet); 

the datum at Pine Dock be adjusted by - 0.024 metres (-0.08 feet) ; and 

t he dat um at Mission Point be adjusted by -0 .06l1 metres (-0.21 feet) . 

These adjustments are al l based on water level trans fer. 

4. The datums of the hydrome tric stations on the Upper Nelson River 

System at Wa rren Landing, Norway House, Kiskittogis u and Kiskitto 

Lakes be adjusted by - 0.043 metres (- 0.14 feet) 

5. The wi nd effec t eliminated levels on Lake Winnipeg be detennined by 

a t hr ee step procedure as outlined i n the report. 

6. Continuous effor t should be carried out to inwrove the method for 

computing Lake Winnipeg levels in t he future. New methods or approaches 

s hould be adopted if t hey are proved to be s uperior. 

7. Water Survey of Canada be respo~sible to maintain the dat um at Berens 

RI ve1·. 

0. The Manitoba Water Resources 13ranch s hould prepare and maintain a file 

of the wind ef [ect eliminated Lake Winnipeg levels for the entire period 

or teco1·d. 



Station 
No. 

*05RD005 

**05SA005 

*05SA003 

**050J018 

**05SB001 

*05SB006 

05SD001 

05SD002 

**05SF001 

OSSGOOl 

OSRFOOl 

*** 
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TABLE 1 

HYDROMETRIC STATIONS ON LAKE WINNIPEG . 

Gauge Gauge History Location 

Lake Winnipeg at Berens 52 21 20 . l4-57(MC) 58-82(RC) 
River 97 00 15 

Lake Winnipeg at 50 37 54 66(MS) 
Traverse Bay . 96 19 22 

Lake Winnipeg at Victoria 50 42 30 59(MC) 60-82(RC) 
Beach 96 34 10 

Lake Winnipeg near Sans 50 23 28 
Souci 96 48 30 

Lake Winnipeg at Winnipeg 50 30 22 
Beach 96 57 55 

Lake Winnipeg at Gimli 50 37 50 
96 58 58 

SE16-19-04-El 

Lake Winnipeg at Pine 51 38 30 
Dock 96 47 45 

Lake Winnipeg at Matheson 51 44 00 
Island Landing 96 54 00 

Lake Winnipeg at Anama 51 59 48 
Bay 98 03 26 

NW12-35-05Wl 

Lake Winnipeg at Mission 53 11!00 
Point 

Lake Winnipeg at Montreal 53 37 30 
Point 97 50 40 

take.Winnipeg at Sandy 53 6 54 
Beach 99 3 18 

M - Manual Gauge 
R - Recording Gauge 
C - Continuous Operation 
S - Seasonal Operation 

72-75(RS) 

13-29(MC) 
57-59(MC) 

66-82(RC) 

58-59(MC) 

57-59(RC) 

60-64(RC) 

53-54(RS) . 
60-64(RS) 

69-82(RC) 

June, 1982 

* - Telemetering Device Installed 
** - Discontinue Gauge 

*** - Telemetering device installed and 
operated by Manitoba Hydro 

30-56(RC) 
60-66(RC) 

60-82(RC) 

60-82(RC) 

65-72(MC) 

55-59(RC) 
65-82(RC) 
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TABLE 2 

STATION DATA COMPARISON SUMMARY 

Station Comparison with Berens River Levels 

Number Location Number of Level Difference in 
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 

05RF001 Montreal Point 507 o.oo 

05SA003 Victoria Beach 1515 -0.02 
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TABLE 3 

RECOMMENDED DATUM CORRECTIONS 

$tation .. Datum Correction to 
1960 G.S. of C. Datum 

Number Location at Berens River (f-eet) 

05SB006 Gimli -0.14 

05SD001 Pine Dock -0.08 

05SD002 Matheson Island -0.14 

05SG001 Mission Point -0.21 

05RF001 Montreal Point -0.14 

05RD005 Berens River -0.14 

05SA003 Victoria Beach -0.14 

··~ 



TABIE 4 

DATUM AND BENCH MARK DATA SUMMARY 

LAKE WINNIPEG STATIONS DATUM ANO UENCH MARK DATA 
NUltlER LOCATION ESTABLISHED AGENCY SOURCE LAST TIE BM I CURRENT 1978 LWD 
0558006 GIHLI 1960 GSC Une 287 79-06-28 1091-C 735.77 735.63 

1968 GSC Une 287 68M007 726.17 726.03 
1968 GSC Line 287 68M008 723.43 723.29 1973-10-02 wsc Line 287 79-06-28 M7301 720.42 720.28 

05SDOOI PINE DOCK 1960 GSC Line 287 79-06-27 1137-C 742.47 742. 44 742.39 
1970-10-28 WSC Une 287 M7001 728.15 728.12 728.07 

0550002 MATllESON 1960 GSC Line 287 79-06-14 1144-C 730.23 730.12 730.09 
1970-10-28 WSC line 287 M7002 723.96 723.85 723.82 

05SG001 MISSION PT. ' 66-08-02 wsc Hydro 69 66-03 MISS3 719.25 719.02 
68-04-18 wsc Hydro 66 66-03 M6851 721.03 720.80 

05RFOOI MONTREAL PT. 67-08 wsc Miss.Pt. 78-11 H6771 716.55 715. 95 716.41 
67-08 wsc Miss.Pt. 78-11 M6772 717 .18 716.59 717.04 67-08 wsc Hiss.Pt. 78-11 M6773 718. 70 718.10 718.56 

05R0005 8EREN'S R. 1978 GSC lf ne 1M78 78-02 78M079 732.29 732.06, 732.15 
1934 DPW Wp9. Sch. 79-06 M3401 717 .85 717 .62 717.71 
66-05-26 WSC Wpg. Och. 79-06 M6601 720.12 719.89 719.98 
77-06-08 wsc Wpg. Och. 79-06 M7701 715.18 714.95 715.04 

05SA003 VICTORIA OCH. 1923 GSC line 117 79-06 704-C 741.09 740.95 
1964 wsc line 117 79-06 M6401 725.93 725. 79 
1964 WSC line 117 79-06 VICTJ 722.60 722.46 

UPPER NELSON RIVER STATIONS DATUM AND BENCH MARK DATA 

05U8003 WARREN LNDG. PROVINCE WAR 01 718.41 717.82 718.27 
67-10-25 wsc line 353 78 M6774 718.63 718.03 718.49 
67-10-25 WSC/GSC line 353 78 68M002 719.07 718.47 718.93 
68-28-05 wsc WLT* 68 M6871 719.09 718.49 718.95 

05UB001 NORWAY llSE. 1968 GSC line 353 69-03-03 68M003 725.95 725.37 725. B\ 
68-07-20 wsc line 353 69-03-03 M6872 720.80 720. 22 720.66 
68-07-20 wsc line 353 69-03-D3 M6873 714. 51 713.93 714.37 
68-07-20 wsc line 353 69-03-03 M6874 720. 76 720.18 720.62 
77-09-13 wsc line 353 69-03-03 NOR 10 719.33 718. 75 719.19 

05U8007 KISKITTOGISU 67-09 wsc line 3M75 78 M6775 714. 38 713. 79 714.24 
67-09 wsc line JM75 78 M6776 717 .18 716.59 717 .04 
67-09 wsc line 3M75 78 M6777 713.18 712.59 713.04 .-

05UB013 KISKITTO 71-08 wsc Hydro 68 M7171 708.00 707 .86 
71-08 WSC Hydro 68 M7172 708.14 708.00 
71-08 wsc Hydro 68 M7173 703.64 703.50 

05UD001 CROSS LAKE 1933 PROVINCE line 353 78 M3371 686.33 685.71 
68-06 wsc line 353 68-06 M6875 686.43 685.81 

* WLT - Water level Transfer 
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TABLE 5 

.LAKE WINNIPEG-STANDARD DEVIATIONS OF WATER LEVELS 

Station Period of Standard 
Record Deviation (feet) 

Number Location (year) 

05SB005 Gimli 65 0.4336 

05SD001 Pine Dock 21 0.2565 

05SD002 Matheson Island 20 0.2529 

05SG001 Mission Point 26 0.3249 

05RF001 Montreal Point 10 o. 2811 

05RD005 Berens River 65 0.2333 

05SA003 Victoria Beach 20 0.3998 
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HYDROMETR IC 

STATION NAME 

CROSS LAKE AT CROSS LAKE 

KISKITTOGISU LAKE NEAR 
NORWAY HOUSE 

KISKITTO LAKE NEAR 
NORWAY HOUSE 

NELSON RIVER AT NORWAY 
HOUSE 

NELSON RIVER AT WARREN 
LANDING 

LAKE WINNIPEG AT MONTREAL 
POINT 

LAKE WINNIPEG AT MISSION 
POINT 
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RIVER 
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NUMBER 
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05UB003 
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05_58006 
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05SA005 
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... DENOTES DISCONTINUED HYDROMETRIC 
STATIONS. 
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MANITOBA HYDRO 

eox 115. WINNIPEG 1. MANITOBA 

Mr. T.E. Weber 
Director 
Water Resources Branch 
Department of Mines and Natural Resources 
693 Taylor Avenue 
Winnipeg 9, Manitoba 

Dear Mr. Weber: 

April 21, 1971 

:' 
" 

'· 
With reference to our Interim Licence to regulate Lake 

Winnipeg between the elevations of 7ll to 715, we assume that this 

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

LAB/ns 

I trust you will confirm accordingly. 

Yours very truly, 

L.A. Bateman, P.F.ng. 
Assistant General Manager -
Filgineering and Chief Engineer 

DEPARTMENT oi=- ~ .. 111\'l'.c:- -. 
t~ n1:1_:·;~.·. , .. 

i3RANCH 

Originally Signed by L.A. Bateman
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a.. Mr. 1M·na1 

Jn rov l&tc' .t A,..11 II., 1971 'JfJA.l ....... ~ic or 
JDUI' .. MllJ'tWI tMt \be lake J..nela •eit la \he JM.er1a ~ tor Like 
Mimi.peg refer \o UM gaup • i•aw 11.,.. (Ci.G. ot C 1960 ...-) • We 
..... g1TSl • OODli.da'&ble .... .r ~ '° \be Met Mt.bod •l ~ 
M aoo.pt.ibl.e J.nel ot Like ~ puU~ laaatar U JAke Vimipeg 
~ ia eonMmld. ... .. not Mt.1atiecl that, • ainll• ..r...,. point 
~ b9 dee1Nble, and Sn ev opS 0 1on 1t. wu1d bl pftteraGle U .. ,...i 
aau&eu _.. ued \o •abJ.Sab UM IOlftOt l....i ot t.be lib 8' ~ glnn Ume. 

JD W.. ot t.bl eoertalnt.7 u M lbat. .. be \be '-t. Mtbod ot 
~ \be i.v.l ot l.tke MtmS.peg, 1 mild propoae U* In ad lloc 
OCllllllitt.I 1MI Nt. _.,·_·t,o .-nine \be J110b1a lld Mke a reo • 1111'19t;.S.on ao to 
UM utbod \bat~ - .-pt,ecl to eetabJ t&b UM 1ft9l ot '*9 W1nn.1p.g. 
l WQld ~- \bat UM onnitt.e. OCllPri.se w "1(JloadAt-1n traa lfanit.oba 
lb'd:ro Ult ...... SllJ'~ ., Qtnacta., Ind t.b1a Brmab. l ~ ~ 9Ui8Nt 
\bat. fw.. G.li. ~ et ~ inDcl1 Mt M tM1 nean ot \be ll'O"'P• 

u ~ l£NI w,,,, ~. i ~ ~ u. s.t rou muld 
wn1net• a~ ol IOUl' l1tAtt to act Oil tJlis &d boo OGlllllittee. l 1m 
W1tJng \o Hr. P.W. lt.rU.Mtt ~inc \bat U be ISl'W t.o IV Jll'Opoaal 
\bat. be al,.80 ..inai. .. ..,. tl'Clm hi.I .iatt t..o Mm ~ tbe oam1+.tee. 

lom'9 ~D 
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.. . , .v. ""11aett' 
ll8'.riot -.p,..., Inland-·· ..... , 
~ .i "*'a, Ml.- .......... . 
- ~ htldt8'g, 
169 Main -..... at -...., 
VtmSPIS 1, Mln't.ob& • 

.... -· IUSlMtt• 

ORI Gll'\AL ~I G ;\' !':. O ll\' \ 
T, E . W ES C:R 
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· . . -. -., 

-c.:. . . 
' · ' l 

: .. . 
• 

Environment 
C8nada 

,. . 
\ .) 

Environnement 
Canada 

Inland Waters Branch 
Water S\ll'vey of Canada 

Mr. T. E. Weber, 
Director, 
Water Resources Branch, 
Department of Mines, Resources 

and Bnvi T'Oftmental Management , 
693 Taylor Avenue, 
Wimlipeg 9, Manitoba. 

Dear Mr. Weber: 

521 Federal Building, 
Winnipeg 1, Manitoba, 
August 12, 1971. 

'· 

5700/4-7 

r I refer to your letter of August 9, 1971 proposing an ad hoc 

Egroup to investigate and to resolve the problem of selecting 
.... "':4 

~a--suitable reference datum for Lake Winnipeg. 
t - -. - . .- :...: 

·a agTee with your proposal and have appointed Mr. A. K. ,.., 
<Matti.ck to serve on the proposed working group. 

Yours sincerely, 
Originally Signed by P.W. Strilaeff



MANITOBA HYDRO 

BO X 81$ • WINlltPEO t MANITOBA 

llr. T. K. Weber, P. Ing. 
Director 
Dep&rtaent or MinH and l&turaJ. Jleaourcea 
Vat.er &eeouroea Branch 
693 T~lor Avenue 
Vilm1peg 9, Kanit.oba 

har Mr. Weber: 

Septmber 3, 1971 

lour File lo. 31.17 
Onr Pile Mo. 2-lOA.1-7 

Thank JOU tor JOU?' letter dated AU&Ust 9, 1971 1uggelting 
that an ad hoc comittee be aet up to examine and recomend a aethod 
or o~jning an aco~le l.evel ot Lake Wimlipeg tor the ue ot t.he 
Lake ViJmipeg Management Boe.rd 1n regulating Lake Winnipeg. 

I agrM 111.tb 7our sugg~etion, and have asked Mr. P. M. 
Abel, our Reservoir Jfagineer, to aerve on t.bia coamittee, ot which 
70ur Kr. G. R. Macla;r "1ll act ae Cbairaan. I note t.bat the lfanitoba 
Watu Cmmiaaion is not to be repreaent.ed on thie o~ttee, however, 
kth the Vat•r Caimi.1.aeion and the Lake Vi.Jm1peg lla.nagment Boa.rd 
should be kept informed ot the work or the coaaittee and receive 
their final report. 

CJG/jl 

ace kr. C. E. Binton 
Kr. a. 11. rraeer 
Mr. c. J. Ooodw1n 

L. A. Bateman, P. &lg • 
.l•d.staDt General ll&nager -
lrig1Deering and Cbiet &lgineer 

Originally Signed by L.A. Bateman



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 Cont.rol Office of Water Survey_ of Canada, Winnipeg. 

1913-5-17 - Bankson & Allan 

1914-7-7 - C.O. Allan 

1916-10-24 - C.O. Allan 

1926-8-17 - F.S. Smith 

1930-6-17 - T.H. Burt & H.L.J. 

1932-5-12 - T.H. Burt & W.G. 

: BM-1 No. MCCCCXClV. 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.). 

TBM-1 Elevation 72D.88 (1923 adj.). 6" spike in poplar tree on south side of pier 
approach. 

TBM-2 Elevation 721.10 (lg23 adj.). 4' fron pipe set in concrete, BO' south of 
TBM-1. 

First notice of datum change. 

DATUM CHANG[. - D.P.W. Datum changed· by -1.01 ft. and caused a like changq to be 
made at Berens River. New Datum is identified as G.S. of C. lg23 adjustment. 

BM-1 - (old 727.46 =new 726.45) 

Adjustments have taken place in all publications since 1913. 

TBM-3 Elevation 715.40 (1923 adj.), paint on rock imbedded in concrete at pumphouse 
corner. 

TBM-4 Elevation 717.B4t1g23 adj.), S.W. corner of top of concrete base for pump
house at hospital. 

TBM-4 most probably moved in late lg37 or early 1938 

1938~10-26 - T.H. Burt & W.H. Wallace 

1938-11-2 - T.H. Burt 

lg48-9-1D - D.B. Gow 

: TBM-5 Elevation 717.60 (lg23 adj.), nail in root of 8" elm tree, 12' west of old 
auto gauge well on south side of creek facing government pier. 

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. 

DATUM CHANGE - 1923 adj. to 1929 adj., +0.51 ft. 

BM-1 - (old 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 
transfonner. 

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

1961-9-30 - J.A. Long First notice of Datum change from Geodetic Survey of 1960 in aqreement with the 
change made at Berens River. 

lg64-10-30 - E.A. Goshawk DATUM CHANGE - lg29 adj. to 1960 adj., +D.39 ft. 

BM·l - (old 726.g6 =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, 197g) 
BM-3 - 719. 30 ft. (LWD, 197g) 

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

1913 datum to lg23 datum ............. -1.01 ft. 

1923 datum to 1g.2g datum ............. +D.51 ft •. 
lg2g datum to 1g6Q datum ............... +o.3g ft. 

1960 datum to LWD ...... · ............... 0.00 ft. 

by Craig C. H.1 
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BENCH MARK HISTORY FOR LAKE WINNIPEG AT PINE DOCK, STATION NUMBER 05SD001 

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

'9511-5-111 - A.K. Mattick BM-1 Elevation 719.71 (1960 adj.). top of dock stringer at shore end of dock. Elevation 
was found by BM-111111-C - Elev. 730.36 and BM-1137-C - Elev. 742.60 during 
1960 C.S. of C. Survey. This was previously a reference point with an a!>sumed 
elevation. No record ofBM-11411-C ever used after this time. 

1961-7-12 - J.A. Long BM-1137-C Elevation 742. 60 (1960 adj.). G.S. of C. Iron pipe with brass cap established 
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. 

l 966-'12-13 - B . Happychuk : BM-3 Elevation 730.9S (1960 adj.). W.R.B .• S.l.B.M .. 15' East of balsam tree. This 
is the first notice of a datum.change. 

1967-11-20 - J. Sawatzky & B. Happychuk DATUM CHANGE - 1964 C.S. of C. Vertical Control Data. 

BM-1137-C - (old 742.60= new 742.47) ....... ·0.13fl. 

Level Tie - BM-1137-C - 742.47 (19611 adj.) 
BM-2 - 7211.40 .................... -0.22 ft. 
BM-3 - 730.72 .................... -0.22 ft. 

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·l 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. lS =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: 

BM 1137-C - 742. 39 fl. (LWD, 1979) 
M7001 - 728. lS ft. (LWD, 1979) 

In Summary, the datum of Lake Winnipeg at Pine Dock has been changed as follows: 

BM 1137-C - 1960 datum to 1964 datum ............ -0.13 ft. 
1964 datum·to 1978 datum .. , ......... -0.03 ft. 
1978 datum to LWD .................. -0.05 ft. 

rh.imer 



BENC ll MARK HISTORY FOR LAKE WINNIPEG A.T VICTORIA BEACH . STATION NUMBER 05SA001 

Tho s data was extracted lrom orogonal s urvey n o1es held 111 0.11a Control OHoce ol \Ynter Survey o r Ca11Jtla, Wonn lµcn 

1959 -7 - 17 - J H Wedel 

1961 - S- 10 - J . A Lon!J t IV . BactJer 

196 1- S· 11 - J.A Lony t YI Badger 

BM 70'1 -C E lcva11on 7•10 79, G S o r C boll on ceme111 monumenl, 650 fl norlt'I o r C N R . 
s 1.111on, es 1al.J lo>hed In 1973 and u s ed 3> !he Masl~r Bench Mark lor all lcvcll111!1 
lo pr~senl dale 

BM- I Elevation 719 36, lop o l bolt set in concrete on N .W. side or pier 

BM 703 -C Elevaloon no 66, G . S or C B . 1.1 al Albert Beach, u sed as a geodcloc level 
check with Bl.I 70ij-C 

B . M . 703- C wa> tldoola!J•d on 19G 1 This wa> no ltea:I duron!J tho level check bclwecn 01.1 70•1 · C and 
B . 1.1 70J ·C. and v1as later conll rtned 011 Jul y •1 . 1961. 

1961 - 7- ij - I Cooper t B Brook 

1967 · B- 11 - E Enysl r o rn t T Kati loona 

1970 10- 13 - J Kerr t C Bowden 

197'1 6 •1 J II l'lcdel t J P Siokes 

BM 701- C Eleva loon 8'1 3 10. G S of C I.Jolt in cement monument I 1 moles soulh or C N R 
>IJl ou n Tho s B I.I os u sed only o n lhos date in a level check lo prove that 
BM 703 -C was dama!Jed 

VICT 3 El evat ion 711 . 26, VI R 0 M lag boll on 10 Inc h ehn tree on south end o r wharf 

F1r s 1 no tice or da1um change . 

DATUM CllANGE - 1960 G S . o r C ad1ustmcn1 lrorn 1961 level>. 10 . 30 rt 

BM 70ij-C - (Ole.I 1110 79 = n ew Jij I 09) 
VICT-J (Ole.I 111 . 16 = n ew 721 56) 

Ad1usirnen1s have laken p lace in all publica 11ons rrom Ociober 1, 1966 

B.\I 1 Elcvaliun 715 89 (1960 adj I . Wa ler Survey or Canada b r ass cap If\ llcd rock, 
6~ It n un h or VICT - 3 

BM - 1 refer s bac:k tu VICT - J o n a number ur ucca s oons unl ol 1979 

1979 -7 - J - 0 D E Lars~n t R Cote Level T 1e - BM 7 O•t-C - 7 ~ I 09 fl 
VICT l - 711 5~ fl 
B/,\-1 - 725 . 9311. 

1979- 11 NOTE B~.1 - 1 renamed to conlorin to n a11ona l s landards BM- 2 - - M6~0 1 

In Lal.e Wonnopcg Dalum fll'IOJ. elevatio n> are as follo ws 

Bl.I 70~ ·C 

VICT · l 
M6~01 

7•10 95 rt ILl'ID, 1979 1 
- 711 •16rt . ILl'ID , 1979) 
- 715 79 II ILWO, 19791 

In sun1111ary . " "' dalum or Lake \Y onnopey al Voclor ia Beach has been changed as lollows. 

unknown dalum to 1960 d a tum 
1960 d a1um IO Ll'IO 

•O JO h 
· O l ij II 

!Jy Cra ig C 11"'' 



BENCH MARK HISTORY FOR LAKE WINNIPEG AT MATHESON ISLAND IJ\NDINC . STAT ION NUMBER 05S0001 

T h is da1a was ex1rac ted lrom o r 1g1nal level nules he ld in Da1a Cunlrol Ofl1 c:e of Water Sur vey ol Canada. Winnipeg 

1960 - 5- 15 - E.T Da ignaull t A K Ma 11 ick BM 1 11 5 Elevat ion 718 76 . bronze tablc l in rock on Mo lhe son Is land estall li >hed 1n 
1958 by Domin ion Hydrograph1c Survey lrom a 1958 wa ter level lrans ler 
using a geodeltc B . I.I on Block Bear Island 

1961- 6-11 J . A Long BM 11 44 - C Eleva lion 730 . )6 ( 1960 adj . ) . C .S o l C . brass cap on ir on pipe l 19601 . 

196 1- 8- )1 - J A Long BM 2113 Elcva11on 71 9 . 57 (Dominion Hydro9raph1c Sur vey - 1958) . bron ze 1aule1 
1n rock on Black Bear Is land . 

BM 1 11 5. BM 7113 . and BM 11q11- C were a ll used in a waler level 1ransler lrom Malheson Island 10 lhc 
mainla11tl 1n 1961 Dom1111on Hydrogr aph ic Survey d iflcrcd lrom C S ol C lly 0 86 II. 

Before Oc1 1. 1960. a ll pullliched malcrial refers to Dominion Hydrog raph1c Su rvey . 
Alter Oct 1. 1960. all publt s lwd ma1crial refers lo G .S or C 

1961 - 7- 1 - J A Long t C . S1o ll Bl.l - 1 Elcva lton 719 39 ( 1960 ad1 ) . g r een pa1nl mark"• " on lloulder . 700' S E. o l 
pier approach . 

BM - 1 refer s back 10 BM 11411-C on a number o r occasions 10 present dale 

1967 - 6- 6 · J Sawa11 ky Firsl ro t1ce o r da1u111 c hange . 

1968- ) · 19 - P Hesco ll t B Happyc huk DATUM CHANGE - 196q G S ol C . Ver11c:al Conirol 0dla , - 0 13 II 

BM 11 1111 - C - (old 730 36 ~ new 730 . 13) 
Bl.I I (old 719 )9 ~new 719 17) by level lie 

Ad justments tal..e place 1n all publ1ca 11ons lrom Ocl I , 1966 

1970- 11 16 - J Sawallky t B Happyc huk BM 1143-C Elevation 731 ~6 119611 adj ) , G S or C braH cap w11h Iron pope . o ]moles 
sou1h al 01.1 1111q-c 

BM - 1 El eva11on 773 90 ( 196q adj ) . W R B bras s cap in concre1e near warehouse 
HO' rntles from lake shore Es1aol1s11ed during a level 11e u>1ng OM llqq -c 
a s th e Ma s ter B /.I Duri ng Ille same le vel li e , BM - I eleva11on found to be 
719 10 

B/.\- 1 refers back lo Bl.l - 1 and Bl.I 11 1111-C on a number or occa >1ons 10 pr esent d ale 

197 1· I0- 76 B Happychuk & Madder l evell1e - BM 11114 - C - 730 . 13 It 
Bl.I - I 
BM - l 

- 719 . 36 11 . 
- 723 , 97 II . 

Bl.l - 2 r efe rs llack lo BM - I on a number ol occa sions, bu1 eleva t10rlS of BM- l arc not constJnl 

1973 - 10 · 1<i - B . llapµ ychuk t H . Yea Level lie - BM I l<iq - C - 730 . B 
BM · 7 - 713 95 

1976- 5- 11 - J Sawa lzky & I Mclaurin . Lev el l ie - BM - 7 721 . 95 
Bl.I - I - 719 . qq 

1977-6- 9 - C Kramer t II Yea . Lev el lie - OM 11 1111 - C - 730 13 

1978- 11 I - J Sawat i k v t R Cote 

BM - 1 - 723 96 

Level li e - OM 11" -C - 710 13 
OM · l 
B/.1 - 2 

- 7 t 9 36 
- 771 96 

The p ropo sed lake Winnipeg Da tu m wtl l ch ange lhc el~va 1 1ons a s follows 

1979- 17 NOTE 0 1.1 - 7 renamed 10 conform to n a11ona l s 1andards Bl.\- 1 - - 1.17007 

In l a ke l'l1n n1 pcg Datum (LIYO) 

BM 1111'1 C 
B/.1 - 1 
M7002 

710 09 It 
- 7 19 21(1 

- 77J . 81 fl 

IL\'10 , 1979) 
(L\'10 , 1979) 
(LWD, 1979) 

In s u mmary the da lum o l l a k e \'/1nn1peg al Matheson Is land has been changed as follows 

19ti0 da tu m 10 196•1 Clatum • 
19611 d a 1u m lo 1978 da1um 
19611 dalurn to Ll'IO . 

- 0 11 It 
1978 da tum was (1(J l u s ed 
-o lq It 



BENCH MARK HISTORY FOR LAKE WINNI PEG AT Gii.ili , STATION NUMBER OSSB006 

Thi s data was extracted from original level nules held on Dald Cuntrul Orlice or \Va fer Survey of Canada, Winnipcy 

1%6- 8-16 • J . Sawali;ky LB Happyd>uk 

1966- 11 - 17 - J . Sawal>~Y & B . Happychuk 

1968- 7- 25 - J Sawalsky & B . Happychuk 

1968- ll - l] - J . Sawalsky & B Happychuk 

TBM - 1 

. BM· l 

£1eva\ion 711 . q6 \1%0 adj ) , lag strew wilh VI R .B washer in power pole , 
N. W of B C . Packer>, originated from Manitoba Hydro Survey 

Elevation 722 76 ( 1966 adj ). IY R . B , S I . B M . , l SO' south of government 
pier . 6' soul I\ or power pole . 

First n otice or datum change . 

DATUM CHA NGE - 1960 adj . 10 1968 adj . , - 0 . 09 ft 

Bl.I · ! I (old712 . 76 ~ new71L67J 

New datum was used on all publ1tatfo ns from Oct. 1. 1967 . 

Bl.\ · 1091 - C Elcva11un 735 77 (V C D 1964) . Iron pipe w1lh hras. cap on llwy f8 . 

BM · 2 Elevation 72 1 . 24 (1968 adj ) • 4 ' nail 1n power pol" near governme11 1 pier . 

Bl.l - 2 refers back lu BM· I on a numuer of occasions until 1971 . 
BM - I was destroyed in Spring 1973 

1973- 7- H - B Happychuk & J . McKentoe 

1973 1O· 2 - B Happychuk t H Yea 

· Level tie - Bl.l - 1 - Elevation 71 1 1<1 fl. 

. Bl.I · ] 

BM - 68- 1.1 008 Elevallon 7JJ . •19 , G S of C . lablet on east concrele foundation 
or Bank or Montreal Bldg . establosh"d In 1%8 

Elevation 720 49 (1968 adj ) , Hydro- type B I.I 75' Sou1h of B C Packers • 

Bl.l · J refe r s back to BM -1 on a number of occasions Uf)lol 1979 

1979 · 6- 28 · R Cole & 0 D E Larsen Firs t nOl•c~ of datum c hange 

1979 - 11 

DATUM CHANG E - G S or C Ju ly 1970 . There have been 3 revisions sonco 1968; the 
firs\ two ol which have been unaccounted fur 

Bl.I 68 -M- 007 · Elevation 726 17 l\970 adj . ) . GS . of C . (1960) taulel 111 

west concrete foundation of R C /.\ P . Bldg , and used as 
as t he Master B M 

Bl.I 68- M-008 · Revised Elevation 723 q3 

Bl,\ - 1 and BM-] adjusted by level to e 

BM - 2 
BM · l 

(oltl711 1••~ new72 1 19) 
(old 710 49 = "ew 710 4]) 

The proposed La~e l'/1nnipeg Master Dalurn will result in the (ollowong changes. 

NOTE. Bl.l - 3 renamed to conform lo na tional standards. Bl.l · J -- M7301 

In Lake IY1nn1peg Datum (LIYD). e levations are as follows 

BM 2 711 OS (Ll'ID, 1979) 
1.17301 - 720 28 (LWD , 1979) 

In summary . the datum of Lake IY1nn1pe9 al Comll has been changed as follows 

1960 datum to 1968 da 1um , . 
1968 <1atum lo 1970 da 1vm 
1970 daturn to 1979 datum _ 

- 0 09 ft 
0 06 ft 

• · O 111 rt 

by Cra19 C Mandkamcr 



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

The dala was exlrac1ed from ong1n;ll level nc.les held 1n Oa1a Control Office of Waler Survey of Canada. IY1nn1µc9 

This s 1a11on was 111 operation between 1972 and 1975 . 

1971 - 11- 15 - J H Wedel £ C. Bowden • BM 

In La ke Winnipeg Da tum (LWOI , etevalion i s as lollows: 

B M - 718 011 fl (L\VO , 1979) 

Elevation 718 O~. on lop or 11" pole on cxlreme S W corner ol dot~ Eleva1io11 
laken lr om winier waler level \ransfer from Gimll during w1n1~r ol 1971 -71 
by Man11oba Waler Resources branch . The B .M used at Clmll is unknown 

S ince the Cimlt B /,\ ,. usecJ for the water level transfer " unkown. \he da1un' U>Cd tor \l\tS s1a1ion 
1sa>sumed lobeG .S .C. l 960al.lj . 

by Cr a19 C llandi<arner 



BENCH MARK HISTORY FOR LAKE WINNIPEG AT ANAMA BAY, STATION NUMBER 05SF OOI 

This data was extraclell rrom orig inal level notes held in Da ta Con trol OHice of Waler Survey of Canada , Winnipeg 

1900- 8- 10 - J . H. Wedd . TBM - 1 

1961 - 3-13 - J .A . Long : TBM · 2 

1962 - 1- 3 - J A Long • TBM-J 

Top of small 1" s tump, orig inall y sel al 100 00 rt . (assumed) In th e vicinity 
of a sand rrdge . approximately 1 miles north or the Dauphin Ro ver oullel 
This ass umed datum was used as the basis for a ll futur e bench marks unlit 
the s tation was d1 scon11nued in 1973 

El evation 100 72 (from TBM - 1) . iron rod set In ground near TBM - 1. 

Etevallon 105. 57 , top or 12" spike on b lazed poplar tree near middle of pier 
a t Dauphin River fish hatchery, a pproxima tely 2 mi les s oulh of TllM - L Thi s 
elevall on was eslablishell by a water level lransrer us ing TBM - 1 and 
TBM- 2 

1963 - 8 - 70 - J .A , Long L G . John son . T BM - q Eleva lion 108 . 93 (lro111 TBl.l -1). lup or a nchor L>oll In cement . JS S II . north o r 
lo s lt hatchery . 

196S·6 - I S - P . Hescott 

TBM - 1 and TBM - 7 were no t u'ed a ft er June 11. 196~ . 

: TBM- S Eleva11on 105 6 1 (lron1TBM-q ) , \'/ R . B head or a I" fag bolt in popla r tree . 

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

TBM-~ i s used a s the Master Benell Mark rrorn 1966 unt il the discon tinuallon of fil e s talion 1n 1973 , 
antJ iL refer s lo TBM - S on a numl>cr of occa>1ons dur in!J thi> pcrioo.J . 

No C S of C su r veys were ever r un 1n the Anarna Bay area , therefore . a Lake Winnipeg Datum cannot be established 



BfNCtl MARK HISTORY FOR LAKE WINNIPEG AT MISS ION POINT , STATION NUMBER OSSGOO l 

Th1S da1a was ex ira(h!U from o riginal level nolc> held in Oata Control Orllce of Water Survey of Canada . W1nn1pey 

1961·1 - 13 - W Kr oll L WM Badger Bl.l - J Elevation 720 .36 IC S of C . 1928 aUJ ) • hon1onlal nail blazed 1n spruce 
lree 

1966- 8 - 2 - J Millar L Wasy lkosk1 Flrsl notice ol dalum c ha nge 

: DATUM CHANGE - 1918 ad) lo 1960 adj .. · O. S2 fl. 

BM- 1 - (o ld71036=new719 . 8q) 

Adjus1men1s have la ken place in a ll publ1ca cions lrom Oc tober I, I 96S 
1 

: BM- 2 Eleva1ion 719 . 12 (1960 ad1 ) . 6" sµ 1kc In spruce tr~• 

BM - 2 is u sed as lhe Masler Bench Mark unli1 January, 1972 . 

From leve l lies laken in 1968 and 1969, 1hcre appears lo be a 0 . 03 ll difference bc1wce11 BM - 2 and 
BM· I . 

197 1- 1- 7 - J Millar LR . Rou sson DATUM CHANCE • C .S of C r evision t 2, 10 0 01 II 

BM- 2 · (o ld719. 12=new719. H) 

197J · l · S - J . Millar LR Rousson Bl.l- q Elevat ion 72 1 . OJ ( 12 adj ) . top or anchor boll In light lower Th ts B M 
was establis hed by Inland 1Va1ers Branch and levelled 1n by G S ol C 
II appear s In C . S of C publicallons BM 2 is not ll•d 1n10 Bl.l- 4 un111 
1977 . 

1977 - 9 - 7 

The Bench Mark> used for all published water eleva11ons between 1972 and 1977 are 

- R Rousson 

BM· •I 
BM ·2 
BM - 4 

• . . . . January 1971 • June 1971 
.•••••. June 1972 · January 1973 

Bl.l- 7 • .. 
BM -11 ... • 
BM- 2 

• January 1973 - May 197J 
May 1973 - January 197q 

. J anuary 1974 - May 1974 
May 197•1 - July 1977 

Leve l tie • 01.1 · 2 - 719 . 25 h 
BM -4 - 72 1 OJ h , 

BM- 7 1s used as 1hc I.laster Bench Mark 10 present date . 

1978 12 - 11 - R Rousson : Blol · S Eleva11on 720 67 (fr om BM- •I) , lay 1)()11 1n 10" spruce lrec, J 11 1•1 N l'I . of 
BM-2 

BM - 2 - 719 . 20 h lby level lie l 

1979· 10 · 17 • W Krol l Level l ie - Bl.\ - 2 - 71 9 . 2S fl . 
BM -~ - 721.07 h 
BM- 5 . no 10 fl 

The proposed lake l'linn1pcg dalum will cause lhe following changes 

1979 - 17 NOTE 0 /,\ 's renamed to conform 10 na11ona l s tandards , BM- 2 - - MlSSl . 0 1.1 · •1 • • M68Sl , OM · S ·· MISSOS 

In Lai..e W111n1pey Da lurn (L\'10) , efe.,.at ions are as lol lOws. 

1.1 1553 - 719 01 fl (L\'10 , 1979) 
M68S I - 720 80 h (LIYD . 1979) 
M ISSOS - no 47 fl ILl'ID . 1979) 

In summa1 y the da luin of Lake W1nn1pcg a t Miss ion Po1nl has been c ha nged as fo llows 

192 8 da1um lo 1960 dalurn 
1960 d a cum ro G S C rev1s1on 
1969 . 12 datum . 
C S C rev 1s1on . t2 , 1969da1u111 
to LWD 

-o 57 fl 

•O 03 fl 

· O 23 fl 

by J l'lay 
Craig C lta ndkJ•I ·1 



BEllCH MARK lllSlORY FOR LAKE llltllllP[C Al 8(RC/l'S RI VER , SlAl lOll llU.'18£R 05ROOO~ 

T11i s dat• was e•tracted from orrqrnal level notes held 111 Dat a Con t rol Office of lla ter Survey of Canaoa, lhnn1 peg. 

191 3· 10-0 t • A. Pi ri e and ( . Al l en 8M· I llole drill ed in rock , originally se t at 100 .00 f l.(aHumed). 111 the vici ni ty 
of the Hudson's Bay Co . post. lhe anumeo dalum was used for 1913 and 1914. 
In the sun1ner of 1914 a computed water leve l trans fer wu 1niade by Stua rt S. 
Scovi l, AH't. Chie f Eng . , Manitoba llydro9ra phl c Survey , fron1 11l1111 1pe9 Oeach. 
lhe dal"'" was known as Dept. of Publi c \lor~s Datum, 1912. 

1915· 09- IO Gains fo rd OM· I [ levatlo11 72 1.04 (OPll , 191 2), by wale rl eve l transfe r fron1 lllnnlpeg ijeac h. 

1922-08- 30 J .1. Rose BM· I [levat lon 721.04 (OPll, 191 2), hole In roe~. 150 feet weH of 11 . 0.Co . dock, 
on the ellge of a sma ll horizon tal fra cture. 

1928· IO·OI - J . 11. Oun 0Al llfo\.£11A!IC( · ron11er OPll datum cha11ged by · 1.01 feet 111 co 11 lon1~nce with change m~de 
a l ll1nnl1.1eg Beach. lhe new datum is identified as GSC, 1923 ddJuSto1~11 t . 

19311·07· 27 - II 11 . Ila llace 

(old , 721.0~ • ne,,, 72D.D3) 

: Level lie - BM· l • 720 .03 ft. 
J . l Foreman BH - 716.95 ft. (l92J adJ . ). eHabhsned 1n 193~. 

1936· 09- 13 - U. 11 . Uallace : rores l ry BM~ Gauge - 712 . 92 ft . (1923 adj . ) 

llH·I , hole iu roe\., cont i nued to be used as master until 1947 . 

1 9~H- 03·D~- 0 . 0. St orsater First notice of datum change, the o.-i91na I notes are overwn t teu w1 th ne" va loeL 

DATUM CltAUG(· 1923 adj . to l9Z9 adj . • •0. 51 feet 

BM· I • (old,720 .03 = ned , 720.54) 

J . L. r oreman - (o ld, 716 .95 = new,717. 46) 

191:.J-05- JO J.11. lle~el T6M·J [le i" 719 . 55 (1929 adj.). 30 f eet south or new dock, re\! paint mHI over 
s••all hole In rocl .. 

1966- 05-26 • J . tl. lleoel & E.R. Engstrom Ul1· 4 (le .. 719 59 ( 1929 adj . ), brass cap, mJrked l/Rll, 4 inctws frori <orr.e r 181-1·3. 
tlM· 5 (I ev. 723. 39 ( 192g adj. ), brass cap , ma r~ed uRB, 20 fl uph l I I f ro•1 BM·~ . 

1g67-0l-19 - J . tt . lledel & E. R. Engs trom O>.T IJM l:llAllG(· 1929 adJ . to 196D adJ. • •0. 39 feet. to conform to cllan9e al lllnnipeg 
Beach. 

BM-4 - (old,7 19. 59 = nen,719.98) 

1970·05·19 - J . kerr A f .J. fast : l6M (RP) top or anchor bol t near BM-~. 

llM·S . OE~TROYEO. Our111g road construc11on al Beren's River in the sU'Tl'e r of l97D, the bench mrl. was buried 
under earth afld gravel fill when a ramp was buil t to offload l1ea vy equipr.ent fro 1 barges. 

lg76· 06·1S • 0. Anderson & C Kralll?r OATUH CllAUG(- 1960 adj . to 1976 adj. This change wH recO!'.lfended to CSC by t he lllD 
memDer , A.K. Matti ck, of tne Ad lloc La~e llluolpeg DatV'• CO'ln•Htee . 
It was appl ied to llSC data beginning Ja nuary 01, 1975 

OM-4 - (old ,719.98 = new,720. 12 ) 1976 adj . 

1977 -06-0ll D.O. l. Larstn ! B . llappychu~ : OERllS S - br aH cap , approl . 100 feet S.11. from forestry doc•, ~el 1n bedroc• near 
water 's edge , elev. 715. 18 (!976 ad; , ) . La ter, th is Oil becanl.' l.now11 H OM-5. 

1979- 11·2J In 1978, t he GS( r an a branch line from Bloodveln to Beren's Rive r , Line I llHB, and recofllTICnded a ne" da t u11 
whHh has not been implement eo . they al so es.taDlished a ne,; GSC bench m.irl, a oraH cap 17/Jl'019 , on bedroc~ 
37 .8 rr.elr es IL of the II.Ii. corne1· o f the llSt gauge shelter and 21 9 me tres 11.E fron1 t he rorest ry propert1 
gate. 

OM· S - (old , 71S. J8 • new, 714,g5) 1978 ad). 
18.'1019 - (old, 7J2. 29 • ne.i, 732.06) 1978 aOJ . 

lhe proposed Lale 111nn1pl-g Oatu , Haster Bench Marl nas been de-;1911ated H 781!079 and ll1e elhat1on will re1ert 
bacl to t he 1960 ad) . da t u,, for the purpose of recording wuer levels . 

In la\e \11nnipe9 Oat~~ (LllD) . elevut1ons ~re as follOrlS -
8'\-~ - 719 . 98 ft. (LllO, 1979) 
811-S - 71S. 04 fc. (LllO, 1979) 

78.'1079 • 73i. t5 ft. (LllO, 1979) 
llole lll~l the LllO a 01111 0 .09 ft . higher than the 1978 datu" recO'l1nended t.y the G~C 

In suwar>, the datifl\ of Lal.e 111nnlpeg al 
J9J3 dalUlll to 1915 dat"1i • ••• 
1915 datll'n l O 1923 dat u<n 
1923 datlfn to 1g29 dat1111 
1929 datum to 1960 datum 
1960 datun to 1976 datum -- • -· 
1g1& datUl!I t o 1978 datum 
1978 dalun to LllO 

Beren's River has been changed as 
•621.04 fl . 

I.DI ft. 
• 0.)1 fl. 

0 . 3g fl. 
0 . 14 ft. 
o. 23 ft. 

• 0.09 ft . 



BENCH MAR K HISTORY FOR KISKITTO LAKE NEAR NORWAY HOUSE . STATION NUMBER OSUBOll 

This dala was ex1racted fr om original level noles held 1n Data Control OHice of Waler Survey o r Canada, Winnipeg 
and Its s uboH1 ce, Thompson . 

1971 - 07 - 31 - J . Kerr and 0 . Boone BM- 1 Top of lie-down boll in side sheller on right side racing d oor. 
originally set al 100. 00 II . (ass umed dalum) 

1971-08-18 - J Kerr and 0 Boone BM- 2 El ev 100. 14 (from BM - 1) Brass cap 10 fl . norlhwest or s he ller 

BM- 3 Elev 95 64 (from BM 1 l Brass cap JO II . infronl or shelter 

Elevations for BM- I , BM-2 . a nd BM- 3 were s upplied by Man1loba Hydro in Fall 197 1 and refer to 
1968 dalum . 

1971 - 11 - 17 - J Kerr. V $ . and O. S • BM-3 Elev 703 64 fl. (Ma niloba Hyd ro. 1968 datunl) 

Bl.l- 3 is used as the Master Bench Mark fr om 1971 to presenl 

1971- 08- 09 - J Wede r and Bowden BM - 2 Elev • .708 111 fr. (Alaniloba H)•dro. l 968 d arum) 

BM-2 used on ly thi s date. May n . 1973. July S, 1977. and February 20, 1979 . 

1979- 07- 19 W Anlon ysh yn and P Allan BM · ) El ev 214 . 469 melers (703 64 ft.) 

1979- 12 NOTE. Bench Mark Nom"ncla1ure changed 1n 1979 10 conform lo Nationa l Sldnda r d> 

BM- l --t 1.17 171 

BM· 2 - M7172 
BM- 3--; M7t73 



BENCH MARK HISTORY FOR KISKITTOGISU LAKE NEAR NORl'IAY HOUSE. STATION NUMBER OSUB007 

This data was extracted fr om oroyinal level noks held in Dala Control Off ice of Wal~r Survey of Canada. Winnipeg 
and i ts suboff1ce . Thompson . 

1967- 10- 06 - A Hanson and J H. Wedel BM- I Brass cap 30 fl wesl ol gauge on easl side of sma ll island, 
soulh or Melchainai s Rapid> originally sel al 100 00 fl . 

I . 6 nliles 

BM- 2 Elev . 102 . 80 (from BM- 1) Brass cap on island 106 fl . south o r gauge 

BM- 3 Elev. 98 . 80 (from Bl.I- 2) Brass cap on is land 70 It. n orl heast or gauge . 

In 1968 . G. S . of C conducled a s u rvey, lying in BM · I . BM-2, and BM J wllh ti s own 1\ne . The 
new eleva11ons for lhese are lirs l used in 1970 . 

1970· 06 · 7ij J H Wedel and J. Kerr BM· 2 Elev . 717 . 18 IG . S . or C 1968 da1urn) 

1970- IJ-13 - J . H. Wedel and D Boone BM - 1 Elev . 714 . 38 (G .S ol C 1968 datum) 

1971 -04- 07 J Kerr and D Boone BM-J Elev . 713 I B (G S ol C 1968 da tum) 

Bl.l - 1 was not used afler December 1971. 

BM - 2 and BM - 3 were u s,;d 1ndiv1dual ly al various occassiuns and never 11cd intu each other s ince 1967 . 

1972-0S- ll \'/ Anton~·shyn and P . Allan BM-2 is used as lhe Masler 8,;nch Mark from this date 10 p r esent. 

1979- 07- 18 \'/ Antonyshyn and P Allan BM - 2 Elev 218 . 596 melers (71 7 18 It ) 

1979· 12 NOTE Bench I.l ark Numcnc lalure cha,nged in 1979 lo conform lo Na1 1ona l Standards 

BM· I ___,,. MGns 
BM · 2 ~ M6;176 
BM · J ~ M6;177 



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 suboflice, Thompson. 

1958-01 - J. Verner and T. Bedard : BM-1 Elev .. 720.60 (C.S. of C. 1928 adj. datum) 1• J 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.) IHnch 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. 

1966-10c04 - J. Sawatzky and E. Engstrom 

1968-05-25 - J.H. Wedel and E. Engstrom 

1969-05-31 - E. Fast and P.A. 

: BM-3 Elev. 720. 64 (1928 adj.) Lag bolt in poplar near recorder shelter. 
(Established from BM-2) 

first notice of datum change. 

DATUM CHANCE - 1928 adj. to 1960 adj.. +0. 39 fl. 

BM-3 (old 720. 64 = new 721. 03) 

BM-4 Elev. 715. 47 (1960 adj.) Brass cap. -- ,.. description 

BM-6 Elev. 716. 68 (1960 adj.) Brass cap. --~ description 

BM-6 was not used after 1970. 

DATUM CHANCE: 1960 adj. to 1968 adj. (CSC) 

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, Wimipeg 
and ii> suboffice, Thompson. 

1967-07 - E. J. Fast and N. Burgess 

1969-12-10 - J. Kenning and D. Hanson 

1970-12-13 - J. Kerr and D. Boone 

1970-05-06 - J. Kerr and J .H. Wedel 

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) 

: 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 
G.S. of C. Ottawa. 

BM-1 (old 100.00 =new 716.55) 1968 adj. 

BM-3 Elev. 718.70 (C.S. of C. 1968 adj.) 

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 bot 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 fl.) 

1979-12 NOTE: Bench Mark Nomenclatures changed December 1979 to conform to National Standards. 

1980-08-08 - D. Curtis and KB 

BM-1 ~ M6771 
BM-2 - M6772 
BM-3 ---.+ M6773 

M6772 Elev. 218.596 meters (717.18 ft.) 



BENCH MARK HISTORY FOR CROSS LAKE AT CROSS LAKE. STATION NUMBER OSUD001 

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 al 111.42 ft. 

1920-05-27 - J.T. Rose and T. Moore 

1928-03-02 - F. S. Smith 

1955-06-25 - A.K. Mattick 

1963-05-29 - J. H. Wedel and P. Hescott 

TBM-1 

TBM-1 

CROSS-1 

CROSS-2 

Elevation 109. 46 ft. Top of vertical rock face on southeast end of 
Intake Bay by W.L. Transfer from H.B.Co. post. 

Elev. 676.62 (G.S. of C.) - used until 1931. 

Elev. 685. 94 (Provincial Water Resource Branch) Brass plug in 
rock 100 ft. north of west dock. 

Elev. 683. 21 Red painted boll head in rock 100 ft. north of west 
dock. 

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

DATUM CHANGE - 1929 adj. lo 1960 adj. - +O. 39 ft. 

Station relocation June 1968. 

1969-07-07 - J.H. Wedel and Allen : TBM-2 

CROSS-6 

1969-06-02 - J. Kerr and E. Fast CROSS-3 

CROSS-1 (old 685. 94 = new 686. 33) 
CROSS-2 (old 683.21 = new 683.60) 

Southwest footing of cone 5 ft. below warehouse beam originally 
set at 100.00 ft. 

Elev. 99. 33 Brass cap at Forestry Tower by well. 

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. unti.1 present. 

1979-06-13 - W. Antonyshyn, E. D. &B. M. : CROSS-6 Elev. 209. 224 meters (686. 43 ft.) 

1979-12 NOTE: Bench Mark Nomenclature changed in 1979 to conform lo National Standards. 

BM-1 ~ M3371 
BM-6 -4' · M687S 

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 

1959-08-03 - ROM 

TBM-1 Horizontal nail in poplar by fish sheds originally set at 100.00 ft. 
(assumed datum) 

BM-1 Elev. 717. 82 (supplied by Provincial Water Resource Branch 1928 datum) 
Northeast corner of center pier 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 CHANCE - 1928 adj. lo 1960 JdJ., •0.39 fl. 

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 

1968-05-28 - E.A. Goshawk and RAH 

1968·05-29 - J.A. Long and M.B. 

1970-06-24 - E. Fast and J. Kerr 

: BM-3 Elev. 718.42 (1960 adj.) Brass cap on northeast corner of foundation 
of lighthouse. (Established from BM-1) 

Water level transfer from BM-1 to East Channel. 

BM-5 Elev. 718.89 (1960 adj.) East Channel - 3/4" 0 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. 

: 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) 

first notice of datum change. 

DATUM CHANCE - 1960 adj. to 1968 adj., -t0.19 ft. 

BM-3 (old 718.42 =new 718.63) -t0.21 
BM-4 (old 718.87 =new 719.06) -t0.19 - 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~ M6771i 
BM-Ii --+ 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 - Pirie and Allan 

1945-10-06 - J.T. Rose 

BM-1 Top of hole drilled in rock 11 ft. downstream of gauge originally set al 
100. 00 ft. (assumed datum) 

Foreman BM Elev. 99.44 (from BM-1) top of boll sel in concrete block by 
Canadian Hydrographic Survey. 

1955-02-14 - O.J. Storesater and A.K. Matlick: 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 Mdniloba Waler Resource Branch. 

1959-06-21 - J.H. Wedel and J. Long : 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. 

BM-2 is used only for a limited lime period. 

1967-01-18 - J.H. Wedel and E. Engstrom first notice of datum change. 
DATUM CHANGE - 1928 adj. to 1960 adj. - , +O. 39 ft. 

Foreman BM (old 721. 02 = new 721. 41) 

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

1969-03-03 - J. H. Wedel, E. Fast and J. Kerr : BM 68M003 Elev. 726. 21 ( 1960 adj.) G .S. of C. Brass cap in west concrete foundation 
of nurse station. 

1970-02-10 - E.Fast and J. Kerr 

1975-06-04 - D. Curtis and CAB 

1977-09-13 - P. Allan and J .L. 

1979-06-13 W. Antonyshyn 

BM-7 Elev. 721.06 (1960 adj.) Brass cap in bedrock on norlh 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 
as the Master Bench Mark from 1971 to 1974. 

first notice of datum change. 

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 lo 
recorder (established from BM-7) 

BM-10 Elev. 719.33 (1968 adj.) End of lowest boll in south side of hydro pole 
70 ft. east of recorder. (established from BM-9) Used as Master B.M. 
unti I present. 

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

1979-12 NOTE Bench Mark Nomenclature changed in 1979 to conform lo National Standards. 

BM- 6 ---+ M 6873 
BM-7 - M 6872 
BM-9 --.... M 6874 



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

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

1966-6-10 - E .A. Goshawk & J. Solmundson B.M. - 1 

B.M. - 2 

Elevation 719.45, N .W. corner of concrete cap of N .W .lpier 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. or C. 
datum used by the Department of Highways Is also unkown. 

Elevation 730. 75, W.R. B. lag screw and washer in 12• poplar tree, 200 rt. 
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 Winnip11g Datum 
cannot be made. 

by Craig C. Handkamer 
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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) 
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SJCETQl SIJ:WTNG STATION LQCATI0N 

(SIDI NEARBY TOWNS, RAILROADS, HIGMAYS 

TRIBlTl'ARIES ETC. IICWDE HIGMAY MILEAGE) 

98'00 9745' -! . 
I 

"'/ 
1-"" /,,,, 

~o 

9e'oo' 

tEPAlmENT OF THE eNIRCN-ENT 

INLAND WATERS DIRECTORATE, WATER SLR>IEY OF CANADA 

tESCRIPTICJ-l OF STATICtl 

Station No. 05UB003 Drainage Area-------
Station Name: HELSON RIVER AT 

_______ WA_R_R_EN_L_AN_D_lN_G ____ Prov: Manitoba 

Name of Cllserver: (Automatic recorder) Telephone ___ _ 
Mailing Address _________________ _ 

Location: Lat: 530 41' 51" Long: 97° 52' 15" 
in __ , sec. __ , tp. __ rge. ___ , Mer., ___ _ 

Established June 9, 196.6 - 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] 

Description of gauging equipnent, location and Initial __ _ 
Point of Sounding: ________________ _ 

Located in 5x 5 ft. Annco 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 inetered by boat and tagline. 

Descriptim of Control and Measuring Sections: -----
Left bank: silty, with nl.llll!rous reefs, weeds in east 

channel a long left bank. 
Wind set on Lake Wpg: weed growth fn Playgreen Lake. 

SJCETQl Sl-IJWING LOCATION OF BF.tOI MARKS. GAIXTt-r; 

F.QJI™ENI' AND OBSERVERS RESillfJ'CE 

~ 

D 
ahelterD 

Northland 

Fish Co 
1 

~ 
0 .., 

.... 
"" ~ 

ELEVATION OF GAIXE Jlo\TI.M AND DESCRIPTION OF BENO! MARKS 

Elevation of Gauge Datun: ---------------

BEICli MARK DESCRIPTION AND ELEVATION 

WAR 1 - Northeast corner, centre pier, east side of 
lighthouse, west shore. 
Elevation - 218.971 m [718.41 ft - '68) GSC 

Line 353, Quad 53097 

116774 - On NE corner concrete footing of lighthouse; brass 
cap lllBrked WRD No. 3. 
Elevation - 219.038 m [718.63 ft - '68) 

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

~:6871 - 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] 

P!MENSIONED SIG:IOl OF ORIFICE OR IITTAKES 

Prepared or~!~!~ by_C_._A_.B_. ___ date 1979-11-28 



SIE"l'rn SIDWING STATION LOCATION 

(SID' NEARBY TOWNS, RAILRCW>S, HIGIWAYS 

TRIMARIES ETC. UCUJDE HIGiWAY MILEAGE) 
9800' 

I 
I 

Ron Island 

~·oo·-----------1---..1-

...//t<"'"'-"",...'-i.,.""""""" __ j~"" 
9e"oo' 

OO'ARTl"ENT OF ll£ ENVI RCff'ENT 
INLAND WATERS DIRECTORATE, WATER SlRVEY OF CANADA 

IESCRIPTlctl OF STAT!ctl 

Station No. _o_5_u_s_oo_l ____ Drainage Area-------
Station Name: _N_E_L_so_N_R_IV_E_R ____________ _ 

________ AT_N_OR_W_A_Y_H_ou_sE ____ Prov:_Ma_n_i_to_b_a __ _ 
Name of ~server: ________ _ Telephone-----
Mailing Address _________________ _ 

Location: Lat: 54° 00' 00" Long: 97° 48' 00" 
in __ , sec. ___ , tp. __ rge. ___ , Mer., ___ _ 

Estab.lished July 20, 1968. 
On Forestry Island right off the village of Rossville 
approximately 3.2 m (2 miles) from Fort Island. 

Description of gauging equipnent, location and Initial __ _ 
Point of Sounding: ________________ _ 

0-20 ft Stevens A-35 recorder actuated bv Winnipe~-type 
pressure gauge located in the LARGER of two white sheds at 
the dock. Pressure gauge installed July lg, 1978. 0-6 ft 
staff guage on dock. 

Description of Control and MeasuriJI& Sections: ------

SlaITOf SJO\'JN; LOCATION OF BENOi MARKS. GAOCING 

IQJIREm' AND OBSERVERS RESIDOCE 

FORESTRY 

ELINATION OF GAlXiE DA1UI AND DESCRIPl'ION OF BENCH MARKS 

Elevation of Gauge Datun: -----------------

BE.\ICH 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) 

NOR 10 (Sept. 13/77) End of lowest bolt on south side 
hydro pole. 
Elevation - 219.252 m (719.33 ft) 

pIMENSIONED smrn OF ORIFICE OR IITTAKF.S 

Prepared or Revised by __ J._c_. ___ date 1979-11-28 



mTOl ~ STATION J.OCATION 
(SIDI' NEARBY TOWNS, RAILROADS, HirnwAYS 

TRIBl!TARIES ETC. I!ClJDE HlrnwAY MILEAGE) 
99'15· 98'oo' 97'45' 

9800 

I£PART1"ENT OF n£ ENVIRCHENT 
HUND WATERS DIRECTORATE, WATER S!Fv'EV OF CANADA 

l:ESCRIPTl<ll OF STAT!Cl'l 

Station No. OSRFOOl Drainage Area -------
Station Name: LAKE WINNIPEG 

AT MONTREAL POINT Prov: Hanftoba 
Name of ~server: (Recordfng gauge) Telephone----
Mailing Address _________________ _ 

Location: Lat: 53° 37' 30" Long: g1• 50' 40" 
in __ , sec. __ , tp. __ rge. ___ , Mer., ___ _ 

Established July lg67. 
On sandbank south of Booth Ffsheries station at 
Montreal Pofnt. 

Description of &auging equipnent, location and Initial 
Point of Sounding: ________________ _ 

Stage station only. 
Stevens A-35 recorder wfth mercury bubbler system housed 
in 5-foot Annco walk-tn shelter. 

Description of Control and Measuring Sections: ------

SICETOl SIDl'I)'{J LOCATION OF BEtOI MARKS. GAi.Xi!)'{; 

~IPMENI' AND OBSERVERS RE.SIDOCE 

eMtl Pt4 

0 

.,.., .. : 
o' 

~lo 
: •helter 

j 
' 

ELEVATION OF GAlXJE Mn.N AND DESCRIPTION OF BENO! MARKS 

Elevation of Gauge Datun: ---------------

BEIOi MARK DESCRIPTION AND ELEVATION 

H6771 - Brass cap fn bedrock approx g1.4 m (300 ft) 
northwest of fee house. . L' 353 Elevation - 218.404 m (716.55 ft)['68] ~~~ 53097 

H6772 - Brass cap in bedrock approx gl.4 m (300 ft) 
northwest of fee house. 
Elevatfon - 218.596 m (717.18 ft) 

H6773 - Brass cap in bedrock approx g1,4 m (300 ft) 
northwest of tee house. 
Elevation - 21g.050 m (718.70 ft) 

MTl Pt 4 - Lag bolt in poplar 36.6 m (120 ft) from HTL Pt 3; 
tree flagged. 
Elevation - 220.157 m (722.30 ft) 

pIMENSIONED SKETOI OF ORIFICE OR Urt'AKF.S 

Prepared or Revised by C.A.B. date 1g7g.11-2s 
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SJCETO{ SiOl'ING SfATION LQCATION 

(SDI' NEARBY 'IOl'NS, RAILROADS, HIGIWAYS 

TRIBlTI'ARIES ETC. Jt{;UIDE HIGHWAY MILEAGE) 

LAKE 

WINNIPEG 

BAY 

] 

WNm'ENT OF T1£ ENVIROWENT 
INLAND WATERS DIRECTORATE, WATER S~VEY OF CJJW)A 

ll:SCRIPTl!Jll OF STATI!Jll 

Station No. _..o..,ss..,.G,..00,.,1.__ ___ Drainage Area -------
Station Name: LAKE WINNIPEG 

_______ a_t_H_i_s_si_o_n_P_o_i_n_t ___ Prov: Manitoba 
Name of ~server: ________ _ Telephone----
Mailing Address------------------

Location: Lat : _..5.-.3°__.1 .... 1 _• ___ _ Long: 99° 13' 30" 
in __ , sec. __ , tp. __ rge. ___ , Mer., ___ _ 

6.4 km (4 miles) east of the settlement of Grand Rapids 
on Mission Point. 

Description of gauging equipnent, 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: ------

smrn SOOWI~ LOCATION OF BENOl MARKS. GAIXiI~ 

~!™ENI' AND OBSERVERS RESII>m:E 

LAKE 

WINNIPEG 

orecorder 

ELEVATION OF GAU,;E DAnM AND DESCRil'l'ION OF BENrn MARKS 

Elevation of Gauge Dat\Jll: ---------------

Banf MARK DESCRil'l'ION 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) 

H6851 - Top of anchor bolt at base of most south
easterly steel tower leg of lighthouse. 
Elevation - 219.770 m (721.03 ft) 

HISS 05 - Lag bolt in 305 11111 (12") diameter spruce tree 
9.1 m (30 ft) north of B.11. 13 and 82.6 m (270 ft) 
northeast of inlet, lag bolt is 0.4 m (15") above 
!Jround leve 1 • 
Elevation - 219.670 m (720.70 ft) 

(~lev,tions referryd ~o Geodetic Survey of Canada Datum Revision 
o dated Hay 96 ) 

p!MENSIONED SKl::IOI OF ORIFICE OR INTAKES 

Prepared or ~i§~_by __ w_._K .... ___ date 1979-~_1_-2_s __ _ 



SJCETQI SJDfiNG STATION LOCATION 

(!HJW NEARBY TOWNS, RAILROADS, HIGIWAYS 

11Ulll1I'ARIES ETC. l!CUJDE HIGIWAY MILEAGE) 

97;.5' 
97"Jo' 

I 

~PARTI-ENT OF 1HE ENVIRCtffNT 

!NI.AND WATERS DIRECTalATE, *TER SLRVEY OF CANADA 

~SCRIPTl<Jl OF STATl<l'l 

Station No. 05U0001 Drainage Area -------
Station Name: CROSS LAKE AT CROSS LAKE 

---------------- Prov: Manitoba 
Name of <l>server: __ s_c_ot_t_Cr_oc_k_et_t ___ •Telephone ___ _ 
Mailing Address _.......;C_ro~s;...;s_.;.La"'k;.;e ____________ _ 

Location: Lat: 54° 37' 25" Long: 97° 47 ' 07" 
in !!!!.J.L!, sec._l _, tp.~rge._3 __ , Mer., ......:W.__ __ 

Established June 1913. (Relocated June 1968) 
Walk-in shelter located to the north of Forestry 
warehouse, 30.5 m (100 ft) north of end of Forestry Dock. 

Description of gauging equipnent, location an<l Initial __ _ 
Point of Sounding: ________________ _ 

Hg aanmeter gauge: 0·35 ft. 
Stage station only • discharges obtained at Bladder Rapids 
ere related to this station. 0-6 ft. staff gauge at end of 
small dock across channel frOlll HBC store. 

Description of Control and Measuring Sections: ------

lee for1111tion at outlet from Cross Lake creates 
B.W. on gauge. 

SICETO'I SID\'Il'«i LOCATION OF BFJ-01 MARKS, GAIXI~ 

~IPMENJ" AND OBSERVERS RESIDOCE 

o•ecorder 

O,.,rting sin 

ELEVATION OF GAIXE DATI..M AND DESCRIPTION OF BENrn MARKS 

Elevation of Gauge Datun: ---------------

BEtOl MARX DESCRIPTION AND ELEVATION 

* M3371 - Rock plug in sloping bedrock on west shore of 
small bay to the SE of the RC Mission School. 

* M6875 

Elevation - 209.005 m (685.71 ft) 
Line 353, Quad 54097 

- Brass cap in bedrock 18.3 m (60 ft) south of 
path to Forestry Dock, 1.8 m (6 ft) from 
water's edge. 
Elevation - 209.035 m (685.Bl ft) 

* Bench Mark 

DIMENSIONED SKETO! OF ORIFICE 00 lt-ITAKES 

Prepared or~!!~ by_..;.w;.;.";.;.A;.... ___ date 1979-11-28 
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SICETOt 9DflNG STATION I.OCATION 

(SlDI NEARBY T<ll'NS, RAILROADS, HIGiWAYS 

TRIBlTfARIES ETC. IICUJDE HIGIWAY MILEAGE) 

LAKE 

231 
.. .. 

WINNIPEG 

.. 

IEPAIITT'ENT OF THE eNIRCtffNT 

I~ WATERS DIRECTORATE, WATER SlR.'EY OF CANADA 

IESCR I PTI Ctl OF ST A Tl Ctl 

Station No. _o .... s_s""B0""'0;...:6 ____ Drainage Area-------
Station Name: LAKE WINNIPEG 

_______ :..;.AT.:....:G:.:.IM:.:.:L:.:I'------- Prov: Manitoba 
Name of Cbserver: ________ _ Telephone----
Mailing Address _________________ _ 

Location: Lat: so• 37' so" Long: 96° sa• SB" 
in .1L_, sec._1_6_, tp._1_9_rge • ...Q!_, Mer., ..:E;....;..1 __ 

Established July, 1966. 
On dock in Gimli harbour. 

SKETOJ SfDl'I!'.l> LOCATION OF BENOl MARKS. GAi.iii~ 

~IAo!ENJ' AND OBSERVERS RESIDOCE 

~ 
LAKE 

Gimli 

WINNIPEG 

t 
"' 

Cenrr• Str••I 

.. 

'------.!'!•'!Jshelter 

ELEVATION OF GA!XiE 04.1™ AND DESCRIPTION OF BENO! 1-WUCS 

Elevation of Gauge Dat1.111: ---------------

BElCH 1-WUC 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) 

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

H7301 - Hydro-type BH located 23 m (75 ft) south of 
B.C. Packers. Est. Oc:t 2, 1973. 
Elevation ~ 219.584 m (720.42 ft} 

Description of gauging equipnent, location and Initial DIMENSIONED SXETOi OF ORIFICE OR INTAKES 

Point of Sounding: Recording gauge on north end of pier in 
Annc:o shelter with inside staff gauge. Telemark set to GSC. 
Stevens A-35 float-type. Stacom 11111nometer. l.G. staff. 

Description of Control Uld Measuring Sections: ------

Prepared or Revised by_ .. R:.:.: • .,.C.._. ___ date l9zs 11-28 



SKETrn SIOflNG STATION I.OCATION 
(SKJW NEARBY 'rotl'NS, RAILROADS, HIGIWAYS 

'I1Ul!l1l'ARIES ETC. I~UJDE HIGIWAY MILEAGE) 

0•maracl 
~ .. 

lEPART1'ENT OF THE ENVIRCff'ENT 

INLAND WATERS DIRECTOOATE, WATER SLRVEY OF CANADA 

IESCRIPTl<li OF STATl<li 

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

MATHESON ISLAND LANDING Prov: Manitoba 

Name of ll>server: Telephone ----
Mailing Address _________________ _ 

Location: Lat: 51° 44' 00" Long: ___ 9_6_0_54_'_00_.._" __ 

in __ , sec. __ , tp. __ rge. ___ , Mer.,----
Established December 13, 1960. 
Located at end of DPW wharf (new) at end of Hwy 234 (No.Bl 
extension, 129 km (80 mi) north of Riverton. 

SKETOf SJDilt{; LOCATION OF BENO! MARKS, GAOCIM; 

FQJIR-IENT AND OBSERVER.5 RESIDOCE 

,.ilt-1 to1 IP E G 

M7002• 0 
warchou5e 

ELE\IATION OF GAOCE DAT\.M AND DESCRIPTION OF BENO! MARKS 

Elevation of Gauge Dat1111: ---------------

BFID-1 MARJ( DF.scRIPTION 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, 111rked 'BM'. 
Elevation - 222.574 111 (730.23 ft • GSC)[VCD Mar/64) 

BM 2 - Green paint 1111rk •+• on rock boulder 61 m (200 ft) 
southeast of pier approach. 
Elevation - 219.261 111 (719.36 ft - Oct 26/71) 1 

M7002 - WRB brass cap in concrete marked 'BM' located near 
warehouse 28.3 m (93 ft) north of Hwy 2.34 approx 
46 m (150 ft) from leke shore. Est. Oct 28/70. 
Elevation - 220.663 m (723.96 ft - Oct 26/71) 

Description of gauging equipnent, location and Initial DIMENSIONED SKE!Ql OF ORIFICE OR IITTAKES 
Point of Sounding: 0-9 ft staff gauge on south side of wharf. 

Recording gauge end of DPW wharf. Winnipeg type pressure 
recorder fn Annco shelter with orifice in old recorder well. 

Description of Cmtrol and Measuring Sections: ------

Prepared or ~i~ by_.:.;R;.;.c:.:. ____ date 1979-11-28 



SICETOt SIDl'ING filATION LQCATION 

(SIOI' NEARBY TOWNS, RAILROADS, HIGIWAYS 

TRIBl.ITARIES ETC. IICUJDE HIGIWAY MILEAGE) 

~amarack 
~I• 

IEPARTl"ENT OF 1HE ENVIROtffNT 
INLAND WATERS DIRECTav.TE, WATER S~ OF CM6tDA 

IESCRIPTICX'l OF STATICX'l 

Station No. 0550001 Drainage Area-------
Station Name: LAKE WINNIPEG AT PINE OOCK 

Prov: Manitoba 
Name of ll>server: ________ _ Telephone ----
Mailing Address------------------

Location: Lat: 51° 38' 30" Long: __ ...;..96~0__.;.47~'__.;.45~"--
in __ , sec. __ , tp. __ rge. ___ , Mer., ___ _ 

Establfshed May 1958. 
On Dominion Government pier. 

Description of gauging equipnent, 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 SectiCllS: ------

SJCETOl SKlWJt{) LOCATION OF BEl'Di MARKS. GAlXiI~ 

~IPMENT AND OBSERVERS RESIDEtCE 

"°"·D office 

LA KE 

WINNIPEG 

ELEVATION OF GAOOE DA.1UI AND DESCRIPTION OF BENOl MARKS 

Elevation of Gauge Ila.tun:---------------

BEICH MARX DESCRIPTION AND ELEVATION 

BH 1137-C - Brass cap on pipe. Ottawa 1960 Survey 1.3 km 
(0.8 mile) !>Outh of Pine Dock turnoff, west 
side of Hwy 234, 30.5 m (100 ft) north of 
curve sfgn. 
GSC Elevation - 226.305 m (742.47 ft)[VCD Mar/64) 

M7001 - WRB brass cap in concrete marked 'BH', 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 1979-11-28 
Prepared or ~~~ by_~·~· ___ date -------



5mOI ~ STATION J.OCATION 

(!H)W NEARBY 'IOOlS, RAILROADS, HIGMAYS 

TRIBUTARIES ETC. UCUJDE HIGlWAY MILEAGE) 

lA ICE 

WINNIPEG 

I:EPARll"fNT OF THE l;NVI RaffNT 

INLAND HATERS DIRECTMATE, HATER Sl.RVEY OF CANADA 

gSCRIPTICH OF STATICH 

Station No. _0_5S_A_0_03 _____ Drainage Area-------
Station Name: LAKE WINNIPEG 

______ _..;..A;.:..T_V:..:l.:;CT,;.;O::..;.R;,ol:..:.A...::B;.:E""A'°'CH"---- Prov: Manitoba 
Nar.ie of <l>server: ________ _ Telephone----
Mailing Address _________________ _ 

Location: Lat: so· 42' 30" Long: 96° 34' 10" 
in __ , sec. __ , tp. __ rge. ___ , Mer., ___ _ 

Established July 17, 1959. 
On DPW wharf at Victoria Beach. 

Description of gauging equipnent, location and Initial 
Point of Sounding: Stevens A-35 float-operated recorder 

housed in 5-foot Annco walk-in sh lter on wood stave well 
in loose rock portion of pier. D-9 ft staff gauge 
1110unted inside well. Stage station only, recorder set to 
inside gauge. 

Description of Control and Measuring Sections: ------

SKE'l'Oi SfllriINJ LOCATION OF Beol MARKS, GAJXINJ 

!QJIPMENI' AND OBSFJtVERS RESIDEl'CE 

D 

LAKE 

WINNIPEG 

ELEVATION OF GAlXE MTI.M AND DESCRIPTION OF BENCH MARKS 

Elevation of Gauge Datlln: ---------------

BECH lWtX DESCRIPTION AND ELEVATION 

704-C -
(GSC) 

Concrete pier with brass cap inside iron rail 
enclosure along west edge of old railway right
of-way, by fence, 183 m (600 ft) north of 
"Moonlight Inn". 
Elevation - 225.884 m (741.09 ft - '62) 

L1 ne 117, Quad 50096 

VICT 3 - Horizontal WRB lag bolt set in 25 cm (10-inch) 
elm tree 12.2 m (40 ft) east of end of pier, 
1.2 m (4 ft) above ground. 
Elevation - 220.2 51 m (722. 60 ft - '62) 

Mli4n1 - 19.5 m (64 ft) north of YICT 3, and 19.8 m (65 ft) 
N.W of hydro pole east of YICT 3. 
Elev. - 221.263111 (725.93 ft) 

pIMENSIONED SKIITOI OF 00.IFICE 00. INTAKES 

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



r' 
SIETOI SKMlNG srATIC!i LOCATION 

(Sl«>W NEARBY nMNS, RAILROADS, HI<HfAYS 

TRIB111'ARIES ETC. It«:WDE HIGIWAY MILV.GE) 

LAii E 

WINNll'E G Allll'OllT 

0 

DEPAR'llelT OF 11£ ENVIROtfENT 

INLAND WATERS DIRECTORA~ WATER SlRVEY OF ~ 

DESCRIPTla-1 OF STATla-1 

Station No. 05R0005 Drainage Area ------
Station Name: LAKE WINNIPEG 

AT BERENS RIVER Prov: Manitoba 
Name of Q>server: ________ _ 

Telephone ---
Mailing Address-----------------

Location: Lat: 52° 21 ' 20· Long: 97° 00' 15" 
in __ ; sec._, tp, _!!.._rge. _4_. , Mer., _E __ _ 

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

Description of 1auaing equipnent, location and Initial 
Point of Sounding: _______________ _ 

Scientific Inst. SUCOlll housed in 5 x 5 ft Af'lllCo shelter 
located 15.2 11 (50 ft) east of Forestry dock. Telemark 
tn operation. 

Description of Control and Measurina SectiCJ11S: ------

SXETOi SllJWll(; LOCATION OF BENO! MARKS. GAl.X>Jt(; 

IQJIRENI' AND OBSERVERS RESIDE?CE 

LA ICE 

WINNll'EG 

ELEVATION OF G.400E M'MI AND DESCRIPflON OF BENO! MARKS 

Elevation of Gauge Datun: --------------

BElQI )Wt)( DESCRIPfION AND ELEVATION 

M3401 - J.L. Foreman concrete pad 15.2 11 (50 ft) NE from HBC. 
Elevation - 218.801 11 (717.85 ft) GSC 1960 revised 

dat1.111 as extended from WinniJ>!!g Beach 
by water level transfer in 1914. 

'46601 - Brass cap tn bedrock 30.5 11 (100 ft) SW of end of 
gover11111tnt pier. 
Elevation - 219.493 11 (720.lZ ft) 

M7701 - Brass cap. located approx. 30.5 11. (100 ft) .s.outhlies.t. 
of Forestry dock on bedrock point; 
Elevation - 217.987 11 (715.18 ft)[Est. June 8, 1977) 

711M079 - 6.S. of C. Brass cap located approx. 37.8 m (124 ft) 
north. 

Elevation - 223,202 m (732.29 ft) 1976 adj. 

~ 
/ 

Prepared or Revised by O. D; E. L. date 1979-11·28 



SIE'TQ! ~STATION 1,0CATION 

(SIDI' NEARBY TCMNS, RAILROADS, HIGlWAYS 

TRIBl1TARIES ETC. It«:LUDE HIGlWAY MILEAGE) 

98'Jo' 

I 

IEPAlmEHT OF n£ ENVIROtffNT 
INLAND \oll\'TERS DIRECT~'TE, WATER SlRVEV OF CANADA 

IESCRIPTl<ll OF STATI<ll 

Station No • ....;;.O;.;SU;.;;B..:.0;.;07'---- Drainage Area-------
Station Name: _..;.;KI;.;;S.;.;.KI.;.,;n....;..;;..oG;;.;I..:.S.o.U ...;;l;;.;AK;.;;E;__ _________ _ 

_______ N.;,;;EA:;.;;R;.;....;,;N.;..OR"'WA;;.;.;..Y -'"HO=US:.::E.;.;.__ Prov: Manitoba 
Name of Cbserver: (Automatic recorder) Telephone ___ _ 

Mailing Address------------------

Location: Lat: 54° 21' 46" Long:_~9~9-·~0~1-·~2~1-· __ _ 
in __ , sec. ___ , tp. __ rge. ___ , Mer., ___ _ 

Established June 23, 1967. 
46.3 Ian (28+3/4 miles) from Forestry Island, Norway House, 
on a heading of 331°. 

Description of gauging equipnent, location and Initial __ _ 
Point of Sculding: ________________ _ 

Steven's A-35 Winnipeg-type pressure gauge in 5 x 5 ft. 
Annco shelter. 
Stage only. 

Description of Control and Measuring Sections: ------

SXETOi SIDfl~ LOCATION OF BF10! MAAXS. GAlXJit-l'.i 

IQJIFMENI' AND OBSERVERS RESIDEl'CE 

M677Se 

ELEVATION OF GAlliE DA'lt.M AND DESCRIPTION OF BENCH MARKS 

Elevation of Gauge Datun: ---------------

BE!Ol MARK DESCRIPTION AND ELEVATION 

Mfi77'i - Brass cap flagged 9 • (30 ft) west fr0111 gauge. 
Elevation - 217.743 • (714.38 ft) 

[GSC '68, Line 353, Quad 53097) 

H6776 - Brass cap flagged 39.6 • (130 ft) south of gauge. 
Elevation~ 218.596 • (717.lB ft - '68) 

"'6777 - Brass cap flagged 21.3 • (70 ft) northeast 
frOlll gauge. 
Elevation - 217.377 m (713.18 ft - '68) 

DIMENSICHD St:ETO! OF atIFICE at IMTAKES 

Prepared or-~~ by __ c;..;'..;.B.;.;.. ___ date -------



SXETOI SID'ING Sl'ATION LOCATION 

(SlDI NEAR.BY 'IUINS, RAILROADS, HIGlWAYS 

TRIBlTl'ARIES !ITC. HCWDE HIGlWAY MILE.AGE) 

~ ~., 

IE'ARMNT OF ll£ ENVIRCH£NT 

INLAND WATERS DIRECTORATE, Mt.TER SLRVEY OF CANADA 

IESCRIPTI~ OF STAT!~ 

Station No. 05UB013 Drainage Area-------
Sution Name: KISKITIO LAKE 

NEAR NORWAY HOUSE Prov: Manitoba 

Name of Cbserver: (Automatic recorder) Teleplale ----
Mailing Address------------------

Location: Lat: 54° 18' 10" Long! 980 26 I 20" 
in __ , sec. __ , tp. ___ rge. ___ , Mer., ___ _ 

Established Noyember 1971. 
On the northern end of Sllilll island approx. 8 loll (5 miles) 

SW of confluence of Kisipachewuk channel and the West 
Nelson RiYer. 

Description of 1auging equipnent, location and Initial_ 
Point of SoUnding: ______ _.. _________ _ 

A-35 Winnipeg-type pressure gauge housed in a 5 x 5 ft. 
Al'lllCo shelter. 

Description of ContTOl and Measuring Sections: ------

smrn SJOIII'{; I,OCATION OF BE!Ol MARKS. GA!X!It{; 

~IM:NI' AND OB.SERVERS RE.SIDE?CE 

KISK/TTO lAKE 

M7172e rJ 
recorder 

M7171 ······-............... ~ ..... ~ ... ~~······ 

ELEVATION OF GMJ;E DA'IUI AND DESCRIPTION OF BENO! MARKS 

Elevation of Gauge Datun: ---------------

BE10i MARX DESCRIPTION AND ELEVATION 

"7171 - Top of tie-down bolt inside shelter. Right side 
facing in door. 
Eleyation - 215.798 m (708.00 ft) 

M7172 - Brass cap 3 m (10 ft) NW of shelter. 
Elevation - 215.841 m (708.14 ft) 

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

[Hydro 168 Dat1111] 

pIMENSIONED SXETrn OF CRIFICE OR INTAKES 

Prepared or-~!~ by_c_._A_.B_. ___ date -------
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-- SD:TC~H SHO~ iI!n LOCATIO~ OF DF~CH J.\Ar~KS 

J=°Rom 

P).A N Jf 883 
N l (.PA.wA. /..ANO T1TJ.E S OFFtc.E . 

( 
I 

J 

\ r) 
( 

D:·· .3c;~1 · ~rni ; ,_ :"' ~;"·11'I t., r\~ EJ.:W. OF' r, ,~u·-:r:.: D/l 1U! ! & !)~:sc~~IFTIO:: O? -----
Station No. ::J.cv. of G :~uec D~tur.1: 221. 2841-1 1969 G. s. c. 

in~Vf:, $ 0<' . 31:-_ tr. j-~ r;-,<:.& 1:c:r_ G P.v. 3 - Dra.ss Cap grouted into a 

Left bs.nk one "Tlile rl/s of Gr~nd Rapi:is bridge 
~c- :;c::--j rt:!"m of ::~:·1 -:::.nr; L :; ~.i:i :~ . ]')C .:~,;_ cm t~ 
Tn1 U :tl. :->ni nt of ;.n 1:·1 : i 1~;-: : 

~T SH2200 Syste~ }fo3E:.l 311 l~l'lno'llP.ter ' ·-

Model A- 71 ~tevcns Rc:~rd~r, Gas Site Foed ------------ --- . - ·--------·-- -
Ilecorde:- set to a waLc.r l~?el taken nt ---·---------

-------·-----·~---------

~scrirtion of Cnntrnl & 1'12<ir-·Jrin3 =:0.dio:is : 

concrete mound near the top 

of the left bank approx. 25 1 

in front of the recordc1· shack. 

(221.28/t !1eter~>) 

This elev~tion wa~ esta~lished 

by a water tr11nsf er front the 

J. :>l. J. ga.uee at Hission Poi:"lt . 

See Jook 206-1 Page 13 
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Lake Winni.peg Datum Comparisons 



. ----··-·· -. ----·-------
~ LA~E NlNNtPEG - CO~PARISON OF BERINS Re AND MONTREAL POINT DATUMS 

WATER LEVEL COMPARISONS FOR MONTHS 12 TO 3 
YEAR oc;pnonc; 05RF"001 ------- -------
1969 715.64 71 s;.69 
1970 71'>.57 71 c;.c;~ 
1971 714.<11 714.95 
icnz 714.94 715.0l 
1973 714.16 714.12 
1974 714.74 714. 71 
1975 715.el 715.80 
icn& 714.6 714.50 
1977 711.87 711.83 
1978 71i'.'.49 71?.44 

NUMBER OF YEARS ANALYSED = 10 

PARAMETERS FOR LEVEL OF SIGNIFICANCE TEST I 

MEAN t • 
Mf:AN iJ : 
OIFF. = 
STD D£V 1 • 
sTn on 2 = 
NO. OF VALUE'S 

TE~T VALUE = 
THF. 80 ~
THE 90 ~ 
THF. 95 "' THE 98 4' 
THE 99 "' 

Oe9l 
0.93 

= 507 
0.030 

CONF"IOENCE 
CONF"IOENCE 
CONF"JOENCE 
CONFIOENCE 
CONFIDENCE 

PARA~~TERS FOR T-TEST : 

INTERVAL 
INTERVAL 
TNTERVAL 
INTERVAL 
INTERVAL 

MEAN OF DIFFERENCES = OeOOZ 

FOR 
FOR 
FOR 
FOR 
FOR 

MEAN 
MEAN 
MEAN 
MEAN 
MEAN 

STD DFVIATTON OF DIFFERENCES = 0.1?38 
T•TEST VALUE = 0.317 

UIFF"l'.:RENCE 
----------

-0.06 
-o.on 
-0.04 
-0.01 

0.04 
0.03 
0.01 
0.11 
0.04 
0 • Olf 

. - . 

1 '4JNUS MF.AN Z 
l MINUS MEA~ Z 
1 MINUS MFA Z 

l MINUS MEAN 2 
MINUS MfAN 2 

' ,. 

RANGF. 

-0.350 TO . 0.320 
-0.130 TO 1.020 
-0.650 TO 0.100 
-o.?.?O TO 0.120 
-0.110 TO 0.190 
-0.090 TO o.1so 
-0.210 TO o.460 
-0.040 TO 0.390 
-0.110 TO 0.620 
-o.oso TO 0.130 

JS FROM -0.01 TO o.oe 
IS FROM -0.09 TO 0.10 
IS F"ROM -0.11 TO 0.11 
IS FROM ·O·l~ TO 0.14 
IS FROM -0.1 TO· o.1s 



- ----- -·- - ----
l&Kf WINNJPE~ - CO~PAPISON OF hER[NS R. ANO MISSION POINT DATUMS 
WATfR LEVEL CO~PeRTSONS FOR MONT~S 12 TO 3 

YFllR oc:;1rnoo; oc;sr.001 OIFFFRENCE RAN(;f ------- ------- ----------
19513 712. 7q 717 .RR. -0.09 -0.100 TO 0.390 
1q;9 11z.11 71?.. tt3 -0.10 -0.340 TO o.2Jo f %0 713.R9 714.00 -0. 11 -0.?10 TO 0.020 
Q~ l 71?.52 71?..bJ -o .11 -O.lRO TO -0.030 

1962 NO COJNCJOf.NT l)ATA 
19'-3 '10 COTNCTOF:NT OiiTA 
19£,4 712. SA 712.62 -0.0• -0.040 TO -0.040 
19'-S 714 .9Q 714.92 0.01 -O .O ?O TO 0.290 
1Q61) 715.00 715 . 12 -0. 12 -0.390 TO -0.010 
) 9F. 7 7)4.t;f, 714.73 -0.11 -o.:no TO O.OM 
196/:J 713.79 713.94 -o .1 s -0.330 TO -0.020 
1969 715.71 715.6R 0 .03 -0.34 0 TO 0.530 
19 70 715 . AA 11c;.a3 0 .05 -0.110 TO 0.230 
1971 715.39 11c:;.51 -0. 12 -0.l?.O TO -0.120 

l~H 11s·f6 715.34 -0. 11 -o.320 TO -0.030 
7 4. ,, 7J4.2J -0.01 -0 .24 0 TO O.ORO 

1cn4 7l4.9f. 715.06 -0.10 -0.1330 TO O.lAO 
1c;-r5 715.A3 715 . 93 -0.10 -0.3QO TO 0.640 
1976 71•.AS 714.91 -0.06 -0.?20 TO 0.010 
1977 711 .R9 711.95 -0.0t> -O.?AO TO o.53o 
1978 712.SIJ 717.97 -0.09 -o.zt-o TO 0.010 

NU .. RER OF YnRS ANALYSEP = 21 

PARAHETFRS FOR LEVEL OF SIGNIFICANCE TF5T 

MF. AN l = 714.31 
MEAN 2 = 714.38 
DIFF. = -0.07 

STfl OFV 1 = 1 . 47 
STO DEV 2 = 1.46 

NO. OF VllLUES = 798 

TES T VALUE = 0.959 

THF: ao 16 CONf"J DENCE INTERVAL FOR MEAN 1 MJt.IUS MfAN 2 IS FROM 
THE 90 9j CONFJOF:NCF: JNTE~VAL FOR MEAN l 1'41NUS MfAN 2 JS FR01'4 
THE 9<; ' CONFIDENCE INTE~VAL FOR "4EA"I l MINUS MFAN 2 ts FROM 
THE 9P '(, C!)lllFJOFNCF: tNTF:RVAL FOR MEAN l t.4Jl-IUS MfAN 2 JS FROM 
THf 99 "' CONFIDENCE INTF:RllAL FOR HEAN 1 "IINUS MFAN 2 IS FROM 

-0.16 TO 0.02 
-1).19 TO O.OS 
-0.21 TO 0.07 
-0.24 TO 0.10 
- 0 .26 TO 0.12 

PARAMfTF.RS FOR T-TfST : 

MfAN OF OJFFfRfNCFS = - 0.070 
STO DEVIAT I ON OF DIFFERENCES = O.l?.2~ 

T-TE:S T VALUE = 



LAKf 
loA TfR 

WINN IP[(; - COMP&l-?ISON 
C:0"4PA~ T 50 111 5 

OF t'lR ENS P. ANI) PINE DOCK O~TUM5 
LEVEL i:-rH MONT'1<; )? rn :l 

YFAR oc;Pno oc:.. oo.;snnn1 ------- -------
}95fl 1 12.?.c; 7P' . 1A 
!959 712.67 717 .... 9 
JQ60 713.75 713.61 
1Qf, 1 71? .07 712.0? 
) Qfo2 7Jl.40 711.42 
) 9f, J 71? . 71 7P' .tic; 
)964 11 2.<>~ 112.:n 
1%5 714.Q;> 714. fl;> 
1966 714.97 714 . 99 
I Q67 7)4 .c;7 71 4 .c;c; 
) 968 
) Qf>9 

713 . AS 
7J5 . 4? 

713 .81 
7)5.43 

1970 715 0 A#, 11c;. 75 
197 1 11c; . 10 11<;.23 f 972 1f4.94 1r~ - 92 973 7 4 . 0~ 7 4 . 01 
1 97~ 714.7f> 714 . 70 
l'HS 715 . A?. 71" . 77 
1976 714.31 714. 25 
}977 711.flfo 711.7fl 
1978 712.8A 712.81 

NUMRFP OF YEARS ANALYSED :: ?.1 

PAPAMF.Tf.RS FOR 

Hf. II t.l 1 = 
!MEAN 2 = 

LEVEL OF S IGNIFTCANC:f TF ST 

0 I FF. = 

STO OFV I = 
STD DEV 2 = 

713.71 
71) . '> 7 

0. 0'> 

1 . 5) 
1.53 

NO. OF VALUES = 
TES T VALUE = 

1638 

1. 200 

THF. 6 0 9\ CONFIDENCE 
THF: 90 q:. CO•IF IOENCE 
THE 9c; 'J CONFIOF:NCf 
THF. 9µ ... CONFIDt.NCF 
THE 99 ~ CONFIDENCE 

PARAMfTERS FOR T-TEST : 

INTEPVAL 
lNTfRVAL 
INTF.RV AL 
JNTF.RV AL 
INTERVAL 

!MEAN OF DIFFE RENCf S = 0.064 

FOR 
FOR 
FOR 
FOR 
FOR 

MEAN 
MEA N 
MEAlll 
p.cEA N 
MEAN 

ST D DF.VJAT!ON OF OIFFERENCES = 0.104~ 

T- TEST VALUE = 24 . Qlh 

I) IFFFR ENC:F 
----------

0 . 01 
o .n ~ 
0.14 
0 . O!i 

-0.02 
0. Of. 
0.23 
0. J I 

-0 .03 
O.O ? 
o.os 

- 0.0?. 
0 . 1 l 
0 .01 
0.03 
0.01 
0 . Of> 
0.04 
0. Ot> 
0.01 
0.07 

MINUS MEAN 2 
"ITNUS MEAN 2 
"'INUS "4FAN 2 
MJNUS MF AN 2 
MINUS MEAN 2 

1-'l\N(;F 

-u.c.,1 0 TO 0. 1-1 l 0 
-0.170 TO 0 . 4h 0 
-o. o:rn TO 0.630 
-0 .140 TO 0.410 
-o.l'>t;O TO 0.420 
- 0. 110 TO o.S3n 
o .o ~o TO 0.3AO 

-0. 110 TO 0.210 
-o.?no TO 0.200 
-O.?"'O TO o.no 
-o. 27 0 TO 0.210 
- o . ?20 TO 0 .200 

o .o TO 0.240 
-O.Of.O TO 0 . I QO 
-O.ORO TO 0. 140 

o.o TO 0.140 
-0.090 TO 0.300 
-O.OQO TO 0.210 
-0.010 TO 0.110 
~o.oc;o TO 0.200 
-0.140 TO 0.220 

IS FROM -o.no TO 0. 13 
rs FROM -0.02 TO 0. 15 
IS FROM -0.04 TO 0.11 
TS FHl)M -O. Ob TO 0.19 
1$ FHOM -0.01 TO 0.20 



LAKl lllINN[ PEG :: C
0

0"IPA~l·so11i .. 0F.-RFR:ENS R. ANO HA"T:HE-SSON 1s. LOG. DATUMS 
lllAT~ R LEVEL CO"'IP ARtSONS FOR MONTHS 1? TO 3 

YFAR o~~noo s ossnoo~ utFFFRENCF 

1Q5B 
1059 
1960 
191, 1 
1962 
19f'l3 
1964 
1%5 
19'>6 
}Qf,7 
196B 
1%9 
1970 
1971 

tiH 
}Q74 
1975 
1976 
1977 
1978 

~O COTNCTOENT OAT A 
NO COINCJOf.NT OATA 

712. ';A 
7 1? . 06 
711.41 
71?."7 
11 2. 'jf, 
714.QO 
7 15. 02 
714.1.7 
713 . 85 
715.77 
715.72 
715.25 
714 .94 
7}4.1" 
714. ()(, 
7 1c; .1n 
713.7~ 
711.AI> 
7J 2.88 

NUMRER OF YEARS ANALYSED = 21 

PARAMFTF'RS FOR 

.. EAM ' 1 = 
MEA N 2 :z 
DlFF. = 

LEVEL Of' SI GNIF IC ANCE TF.ST 

S TD DF.V 1 
STO DEV 2 = 

71 3 . 9 1 
71 3.89 

0.02 

1 • ,, 1 
1.59 

NO. OF VALUES = 
TEST VALUE = 

1434 

0.307 

THE BO " CONF I DENCE 
TH F: 91) J; CONFJOENCE 
THF: 9S " CONFIDENCE 
THF QR "' CONFIDf.NCf 
THE 99 'ii CONFIDENCE 

PARAMf TF.:RS FOR T-TfST : 

INTERVAL 
INTERVAL 
INTERVAL 
JNTf.PVAL 
INT ERVAL 

MEAN OF OIFFER~NCES = 0.018 
STD DF.VJATlON OF DI FFERENCES = 

T- TEST VALUE = 6.607 

FOR MEAN 
FOP MEAN 
FOR HEAN 
FOR MEAN 
FOR MEAN 

0.1050 

1 MINUS 
1 "'TNUS 
1 MJ"IUS 
1 MJ lllUS 
1 Mf"-IUS 

-0 . 12 
- O. Oh 
-0.13 

0.10 
0 . 19 

-0.09 
-0.09 
-0.01 

0.03 
0 .10 . 
0.01 
0.11 
0.02 
0.02 
0.02 

- o.or. 
0.06 
0.01 
0.03 

MF.AN 2 
"'FAN 2 
MF.AN 2 
Mf'AN 2 
MEAN 2 

IS 
IS 
IS 
JS 
IS 

-0.??0 
-0.)QO 
- 0.60 0 
-o.ooo 

0 . 020 
- 0.0QQ 
- 0.210 
-0.?00 
- 0.?40 
- o.ooo 
-0. 040 
-0.100 
-0.070 
-o.oso 
-o .170 
- 0 . 100 
o. o 

-0 . 130 
- 0 . 200 

TO - 0.0SO 
TO Ool30 
TO 0 . 150 
TO 0.420 
TO 0 . 300 
TO - 0.090 
TO O. O 
TO O. lRO 
TO 0.220 
TO 0.160 
TO 0 . 210 
TO 0 . 200 
TO 0.080 
TO 0.100 
TO 0 . 130 
TO 0 . 240 
TO o.1so 
TO 0.130 
To o. 1so 

FROM - 0 . 06 TO 0.09 
FROM - o. ofl TO 0.12 
FROM - 0.10 TO 0.14 
FROM - 0.12 TO 0 .16 
FROM -0.14 TO 0.11 



.. ~. --.--.- ·------ · ·--·· 
LAKE WI NNIPEG - C014P ARI SON OF H~RENS R. ANO VIPOR!A tlE ACH 
WA TER LEVEL COMPaR TSONS FOR MON TH S 12 TO 3 

YFAR oc;Rnooc; 05SA0 03 ------- -------
1q5q 7t• . 1)5 713 . 7.3 
19*'>0 7) 3. 6'i 713 . 46 
l'H>! 1 12. 00 112. 1s 
196 711 . 40 7 1.54 
1963 71 2. 73 7 12.74 
\ Q64 t.1 0 COt NCt DENT l'IATA 
1965 714.ql 71 4.95 
}Q66 7\4.Q7 7l'i . 1A 
1967 71 s .00 11 s. 1 o 
}Q68 713. AQ 111 .q1 
1969 71 5 . 42 71 5 . 52 
1970 71 5 . 72 7 15 . 70 
19 71 71 5. 4 5 71 5.36 
1972 714 . 91> 71 5.0 l 
1973 714 . 16 11•.16 9 74 71 s . 3 71 5. 3 
1975 715.133 7 15.88 
1976 7)4. 29 714. 32 1977 7l l . A6 71~.89 

9 78 712.~ij 71 • 9 0 

NUMBER Of YEARS ANALYSED : 20 

PARAMETERS FOP LE1'EL OF S JGNfflCAt.ICE TEST . •• 

STD DEV 1 ., 
srn DEV 2 = 

714 . 03 
71 4. 05 

- 0.02 

1. 5 7 
1 . 55 

NO. OF VALUfS = 

TEST VllLUE = 
15 15 

0 . 401 

THi: AO 'I', CONF IDENCE 
THE 90 'ii CONF IDENCE 
THf 9'i q; CONF IDENCE 
THE 'IR 'l\ CONFIOF.MCE 
THf 9Q CJ. COMF TOENCE 

PA RAMf TERS FOR T- TE ST : 

INTERV AL 
INTEHVAL 
INTER VAL 
INTER VAL 
I NTERV AL 

M~AN OF DIFFERF. NCES = - 0. 023 
S 0 OF VJATI ON OF DI FFERE NCES = 
T- TEST VA LUE = 6 . 074 

FOR MEAN 
FOR MEAN 
FOR ME~ N 
FOR MEA 1'4 
FOR MEA"' 

0.)463 

OU UMS 

Dl fF f.RENCE 
----------

o.3 1 
0.1<1 

-0.08 
-0. 15 
-0.0 1 

-0.04 
-0.2~ 
-0.10 
-0.0R 
-0.1 1 

0.0 1 
o.oa 

-o.oc; 
-o.oo 

o.oo 
-0.05 
-0.04 
-0.04 
-0.01 

14PolUS "4FAN. 2 
"4J NUS MFAN 2 
MINUS MFAN 2 
MJNUS MF. AN 2 
M J'lllJS MFAN 2 

···- · ·---

RANGf 

0.0 10 TO O.SQO 
-0.3'i0 TO 0.4QO 
-0.34 0 TO o.!so -1.010 TO o. f>O 
-0.?00 TO 0.210 

-0.300 TO o.1so 
-o . 3qo TO 0.010 
-0.441) TO 0.150 
-o.c;c;o TO O.JRO 
-0.?90 TO 0.210 
-0 . lAO TO 0.210 
-0. 130 TO 0.3'i0 
-o. 3no TO 0. J 30 
-0.110 TO 0.110 
-0.3f>O TO O. IAO 
-0.340 TO 0. 120 
-0.340 TO 0.160 
-0.37.0 TO 0.1•0 
-o.3no TO 0 .1 6 0 

. -

IS FR0"4 -0.10 TO o.os 
IS FROM -0. 12 TO 0.01 
JS FROM -0.1 3 TO 0.09 
IS FHOM -o. 15 TO 0 . 11 
IS FROM -0 .11 TO 0.12 



LAM· WJ l'f"f!.-1:.\• - l.U'4,..61-11 SUN OF i3f H [NS ~ - AN[' GlMLl 
W4 TfR LFVEL C0'4PA~JSONS FOR '40NTH5 1? TO 3 

YEAR oc;1mno c:; 05SF100t> ------- -------
) 9 5 8 71 2. M 71?.d? 
1959 712 .fi~ 71?.b) 
1960 713.'>f.i 7 11.61 
1%1 71 2. 0 ... 112.10 
J962 7lJ .40 711.4?. 
) q(,3 71 2.70 71?. 71 
1964 11 2.c;4 712.4 1 
965 714.Q;? 7}4.84 

1966 714 .<f 5 715.15 
l q67 7}4.67 7 J 4. i;Q 
1968 713.~.5 713 .89 
1969 7JS.4?. 7J5.45 
19 7 0 11~ .12 715.67 
1971 715.30 7 }<;.2A 

l~H 71'+ .94 7I c;. 02 
714 . 16 7 J 4.I9 

19 74 7J4.Qh 715.03 
19 75 71 5.A J 715. Q4 
1976 
1977 

714. 31 
111 .a6 

714.J8 
711.9? 

1978 71 2. liH 712.Q3 

NUMRER OF YEARS ANALYSED = 21 

PARAMETERS FOP LEVfL OF S TGN lFJ CA NCE TFST 

114EAN l = 
HEA N 2 = 
OJFF. = 
STO OfV l = 
STD DEV 2 = 

' 713 .R2 
713.114 

- 0 . 02 

t .51 
1.52 

NO. OF VALUES = 
TEST VALUE = 

1B96 

0 .452 

THf tlO ,., CONFIOfNCF. 
THF 90 CJ. CONFIDENCE 
THF 9c; " CONFIOE:NCE 
T'iF <lA ~ co~1F r OEMC~ 
THE 99 ' CONFIDENCE 

P ARA"'f TFRS FOP T- TfST : 

MEAN OF DTFF[RFNCES = 

INT ERVAL FOR 
JNTEPVAL FOR 
INT fRVAL FOR 
HITF"R\/AL l'"OP 
lNT~RV AL FOR 

-0.022 

(JAfUMS 

MEAN 
MEAN 
HEAN 
MEAN 
"IE AN 

STI) DEVIAT I ON OF DlFH RENCES = 0.1 26( 

T- TES T VALUE = 7 .Sli 2 

.. - - • t • ·---·-CW W 

OIFFFRENC:F 
----------

-0.01 
o.os 
0.05 

-0.03 
-0.02 
-0.01 
0.13 
0.09 

-0.20 
-0.01 
-0.03 
-0.04 o.os 

0.02 
-0.0 tl 
-0.03 
-0.01 
-0. 12 
-0.01 
-0.0f.i -o.os 

1 MJlllUS MFAN 2 IS 
1 MJMUS Ml=".AN 2 IS 
1 :-ITlllUS ,_.FAN 2 IS 
I .. INUS MFAN 2 I S 
l "IJNUS ~fAN 2 ts 

~ANC.F 

-0.2f.O TO 
-o. J 1(l TO 
-0.2Q() TO 
-0.?QO TO 
-1.010 TO 
-0.?70 TO 
-0.140 TO 
-0.?00 TO 
-0.3?0 TO 
-0.]Q(l TO 
-0.4AO TO 
-0. 310 TO 
-0.150 TO 
-0. l i'>O TO 
-0.?70 TO 
-0. 170 TO 
-0.410 TO 
-o. 3?.0 TO 
-0.340 TO 
-0.?30 TO 
-0.330 TO 

FROM -0.09 
FROM -0.10 
FROM -0.J? 
FPOM -0. 14 
FRO~ -o.] s 

0. 5 70 
n. JM 
0.610 
n.210 
0.700 
0. 410 
0.400 
0.240 

-0.110 
0 .2HO 
0.750 
0.3?0 
0.260 
0.210 
0.090 
0.130 
0.100 
0.030 
o.o~o 
0. I 30 
0.100 

TO 
TO 
TO 
TO 
TO 

0. (l~ 
0.06 
0.01 
0.09 
0.10 
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Summary Report of..~he 
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...... - ..... 

SUMMARY REPORT 

of the 

LAKE WINNIPEG NUMERICAL MODEL 

Numerical ex~eriments with the model have not fulfilled 

my initial expectations. The correlation of the model output with .. 
actual gauge stations is not as c~ose 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 field, 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 precise these <lata become, the less do the results 

simulate the actual elevations. The best simulation is obtained by 

disregarding these d~ta altogether -- assuming that the wind is uni

form over the_whole basin -- and using the Grand Rapids data as input. 

This goes against COJl\lllOn 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 recorde~ 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 notions induced 

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 bein_g treated by the model. 

... /2 

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 mo<lel an<l 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 analyze the 

data. I have in hand the hourly wind data from Gimli and am awaiting 

the Grand Rapi<ls data which the Meteorology Servic~ is obtaining for 
• 

me. J\n initial run using 3-hour wfod inputs from Grand 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 <lone. I am definitely going to carry on with the research. 

Unfortunately, my position requires that a good deal of my summer time 

be spent at the Kenora: (ELA) field camp. I cannot resume full-time 

work on the model until sometime in September. Because of the new 

problems that have .. ·arisen, I cannot release the model to others in its 

present state -:- ··~here are just too many unknowns that someone familiar 

with both the theory and computer code must work out. 

Everett J. Fee 

May 18, 1972 



APPENDIX F 

Lake Winnipeg Levels 
(bydrographs) 

1915-1981 

Stations used in the analysis are: 

1. Lake Winnipeg at Berens River (OSRDOOS) 
2. Lake Winnipeg at Gimli (05SB006) 
3. Lake Winnipeg at Mission Point (05SG001) 
4. Lake Winnipeg at Victoria Beach (05SA003) 
5. Lake Winnipeg at Pine Dock (OSSDOOl) 
6. Lake Winnipeg at Matheson I s land Landing (05SD002) 
7. Lake Winnipeg at Montreal Point (OSRFOOl) 



711,.25 

1915 
7Ul.OU 

715. 75 

715.50 

715.25 

11s.oo 

7 l,.7S 
Ci ... ... 71,.50 

-a 71'.25 

> 
~ 71'.0IJ 

a .... 713. 75 
~ - 713.SV ;l 
.... 
<J 713.ZS 
~ 
tJ 

ll3. 00 

~ 
::: 7ll!.7S 
Ct .. 
~ 7U!.SO 
;:; 
::: 

"' 
712.25 

~ 
~ 

712.00 

.... 

~ 711.75 

,, 
11 

Ii. j 11 
I I 

I ! I 
1. I f1l1 d ,: f,, l '1 

~ 
11 11 

1\ ! !~I • )11 1! 1' 

! ,I 11 II 1:~ '11 111 j I 1A 'I i'1' 
I ~ 1 I ii 11 1! !!: IR ~ 1111 " r I I I 

;1 
f, 

II 11 I \ ~ ~r ,11 gl A~, Tl IJ 11 fll \""I 11\., •·i I i! 11 ! ,.,! \ JJ :'I\ 1 I I '! 1, 1 11~ 1 II 11 " ~1 I I ~i 1 I I lo I I ' 
I ~ I 

" 
,1 I, ,v \ I 'ti 'I ~ v 11 l ,,. I I I ' 11111,·\W ~~ ,/;. I '1 v ' 

II ~ , I J! !I I I 11 1 -11 i I ,1 I • 
L. - • - !l..._ A ~ ~~ ~ r.r. • r t 11 I I 

\"""' W' " - :-J' : .. I":' .-..........,_ 1, ~I . . \ 11 I I 

--~ .~ ~ 
111 11 \I ~ I'" ' 11 1' 11 • I ! v.I I I ! ~ 

" b-' I I I I 
' ., 

711.SO 

7ll,2S 

71t .OO 

-. 
no. 75 

no.so 

no.zs 

no.oo 
. IRllUll/IT 1'£111\UAllT Af'AJL "RT JUllP: JULT AUGUST SEl'TE"llEll llGYOUIEJI 



711.ZS 

7ll!. l70 

HS. 75 

7lS. SO 

715.!S 

ns.oo 

7ltl. 71 
ti 
"" ... n•.lll 
;: 
., 71 •• ZS 
d 
~ 
.J 71',00 

3 .... 713.75 c: 

= - 7l3. SO d 
t 713. 0?S 
~ 
~ ns.oo 
~ 
"' 7lt. 7S 
0 

"" L 

~ 7l!. SO 

= '°'-'._ 

~ 
7lt.!S ~ 

D 
112.00 _, ... 

i 7U.7S .. 711,SO 

111 . ZS 

111.co 

no.1s 

no.so 

'110.25 

no,oo 
JRllUlllT 

_/ 

ffBllURflT ArRJL 

I n 

i ~ ... 

, , I I 
J 11.J 

n IY.: I~ I II I~ 1, 
II • 

)'/ 

"AT 

l M JI I 

'V'....;.r. ,, '·rr· , 
.J 

JULT 

j 

f, 
I 

11 
I i 11 

I I 

. ~ l ~ : 1916 

I\ t :l. I l Li..i. 1 
: 1: I I 1: 1

1 I: l ii I ~I. 
1 11' rl\-l'--" I I •,I ~'I I t , ! I I I i II I ·' 

11 
l ...,.. ~ i 1 11 1, v '....:... 

1! I I l 11 11 11 "'r-; 

JI I 

I I 
I I 

111 
I l l • 

llllVE"eER 



ne.zs 

718.00 

7l5, 75 

71S.SO 

ns.zs 

llS.OG 

n•,7S 
Ci ~ ... 
"- 71',SO 

= -- -., 1a.zs 
d 
~ 

71',CIO _, 
e 

._,,... ·\o.--... .,, .... ""V 
,, 

... 7l3. 75 a: 
:; 
= 713,S'O lif 
t 713,25 
~ 
:i 

7l3.00 

~ 
:: 
Cl> 

712. 75 ... .... 
~ 

7\t.50 

~ 
nz.ts 

0 
7'2.00 ... ... 

5 
! 

71t.75 

., 
7ll,50 

7ll.2S 

7U, CIO 

no. 1s 

no.so 

no.~ 

710, 00 
JAMIJAAl' APAJL 

I 

I' 
,1 

I 

11 
, 1 

: 

., 
11 ,, 

q I I 
! ~ I I, 

• 11 
I 11 ; 

. ~; , 1 11 f~l ~ 
! ' I " I ~ h ~ I 11 

l I 1 1 ,, > 
I l -1.i.1 l\f l I I '" ,, 

~ , , ,1-.\! : 1. 1
1Vu 

, ~ 1) ! ~J.i.'I"' . 

"AT 

1 f \I V'1 I 
I 

JUNE 

'.lY ·: 1/ ~ v ,~ 1~.1.!L~ II I I 
11 , I~ i"n"':I i-. II 11 

I '' ) 1
1 ~I 

1 
\ l 1 

• 
I ) 1! ' I : I ~·.\.. IL , 

JULT AUGUST 

1917 



7lll. 2S 

1918 
1111.ao 

llS.75 

ltS.SU 

7US,ZS 

ltS. 00 

71,, 7S 

Ei ... '11',SO -a ltt. 211 
1 

~ ll,, 00 ... 
e ... 
~ 713, 111 

~ i..... 
~ 

713,ISO ......__ 
... --... 713, U 
"' 

11l il H I 1 111~ii~i~ -~ v • I I "1 ·; 11 11 ,)\.11.!J! 
!11!_ 11 11 , I ~ I~ I l I/ ~ ti 1,\1 i..,r.T\ I 

I 

t ., 
113.00 

! 
:z 
0 ... llt,71!1 

~ ltZ. $'0 'Z: 
x z 
~ 

nz.zs 

ltZ.00 
0 ... 

I 

... 
~ 7tl. 7S 

;; 
'PU.SO 

7tl.l5 

lll,00 

ll0, 7S 

710, 50 

no,zg 

n o.oo 
..ll*UAllT TOllUAAT Al'llJL llllT JULT AUCU'1 



· ....... . 
711.!S 

, 1919 
ne.oo 

llS.71 

7lli.$tl 

llS.~ 

ns.ao 

7ll.7!1 

g 
lll.SO 

"' ... 
d nt.zs 
~ 

71',00 _, I 

s ... ll!, 7!I c: 
"' ~ 713,SO d 
c ll3.2S 
~ 
ti 

711.00 
i .. 
:z 

71Z, 7S 

"' ... ... 
i llZ,$0 

:s 

~ 
nz.zs 

7lZ.OO c:> .. .... 
~ 711. 7S 

... .. 7ll.SU 

711. 2!1 

7ll.OO 

710. 7S 

710.SO 

7111,l.$ 

I 
I 
I ' 
I II 
• II 
I II 
I II .. ,, I 

I n 11 II 
~ . i' 

If 1' 
I I I II h 11 !1 I\~ 
~ J ~ II If 11 •:I '1 '\I~ I ,; I II !I 11 I ' !1 I I I 
II II 

I l ! ' 1 ,, Ill It !' 'j1 I ~i\M I .~ I\ ~ I H ' ~ ~ II I 
II ,, 

11 !k 11• !~ ~I II· 1
1
1 " ~ .\ II 11 11 ' ., ~ ,, :1 I~ 

'-... ' ) 

~~ 11, I 11 llt j1' ~I 1' :1 I lJ.. :.o'I: IT.'j I: W ~ '~ ~'1j'>~' - ~ ~:1 11h111l I I I ,f _l ~ 1• 1, t .. ,~ \ , I 1.1! :1 , ~> I I 

~ ':""" 
- I 'fl 111111~ _a··1 I 11' 'I" I I ; 1!ij I I y .':" \.._ ~ I I lfl I I I• ,..' 

I I '" 
U 11 I I• I :1 !~ 1 I f .,111, ~ ' • 11' 

~ 11 111 j 11 I I I f I 'ii I " 
i ' '1 '.' ,,....- \ •1, 

I I Il l \ 1111 I I 

\I 111 II~ 1' 11 
\I 11 ! l , 1 11 

': I I I .. 
'I ,, ' . I I 

-., 1' l 1' 
' ,, I 

11 

:i 
,1 

~ 
710.00 I 

I 
JRHUAftT t tal'IUAllT f!f'RJL nAT JULT 



718.2.5 

1920 
718.00 

11S. lS 

ltS.SO 

n s.25 

ltS.00 

n\.75 .. 
~ ... lH,SO 

= d n,,u 

s n•.oo 
a .. H3. 7S cc 

= - 7t3,SO 

" .. 
u 7t3.2.5 ... ... 
~ 

l\3,00 

! 
"' 112.75 
"' ... 
!!; 7tt.so z 
:: 
:: ... 7l!.2S 

I 
~ 

'112.00 
0 ... .. 
i 7tt . 7S 

' • 
~ 11'1\ I ~ I~ ( ~ ,, I ,, 

;~ ~ I ~ 
~. 

I !1/ ~~ ' I ~ I I I 

,, ~ 
.. ,, i"~' ·;~ , ~ IP "\~ 1 I I ~ I ~ II IJ 

., , I 

~' 
II ~ \: v \J>' ,, 

\\ I 

: ~ ~ l 

' • j.J l1 I ,, 
I \ ,, 

~ I I ,\ l I 
I I I 

1 ·-~, v '~ .. ·' \~ I 

\~ 
~· - - _ '-l, I ~I I ·~ I ., I - ,, 

I 
0) 7tt.SO 

7U.ZS 

7tt.OO 

7\0. 75 

no.so 

·no.zs 

no.oo 
JllN\Jfll'IT llRll01 flrRIL JUNE JULT AUGUST 3El'T[ft9EJI 



719,25 

1921 
7ll,OO 

ns.1s 

715.SO 

11!5.<!!5 

ns.ao 

11'· 7S 

~ n•.so 
:; 

d n•.2.S 

5 11'.00 
a ... 7l:!. 7S e: 
:z: 
c 
d 11:1.so 

~m.lS ... 
~ '7&:!. CCJ 
i .. 
:: 

712. 1!5 ... 
~ ne. so 
! 
: 

~ 
'll!.~S 

nz.ao 
0 ... ... 
i 7\1, 7:5 

.. llt.SC 

I 
11 

I 
"• j ~ II ' I I 111111 11 .. , 

ttr ·~ r~ I ! l 
11 II' I • I 
h 11 1\ I ·'· • I I • . 

. 11 I .,1.~ .trn ~ If 
I 1i 11 ., ' ~~ ~ ~ l! / 1 ,,; 

I 1 'I / 1 h ...J"I I il..,.!:..:...:..i......_I '1 I I II ~ 

.~ : 1 1
1

11 " ~ 11 
. '\ " 

. 
11 11 ' II ~ i I! \! I\ 

~ . ''1' ' 
I 

I '-\...-V'\' -11 ,, 

,1 rY" II 

_/"t! 
~ - -

_,~' 
~ "--~ 1 

lll. l!I 

lll.llO 

na.11 

110.so 

710,1!5 

'no.Cit! 
Af'llJL RAT JULT 118VC"S£11 



'Ull.25 

192 2 
lll. 00 

ll5 . 7S 

ns.sa 

ll6,ZS 

ns.oo 

11'.1' 
Ci I 

~ ll,. 110 
;; 

d 1n,za 

~ 11'.0IJ _, 
a .... 1ll, '16 c:: 
x 
:c 

lil 
ltJ,511 

t; ns,z.tS 
~ 
ti 

ltll. llCt 

~ 
ltZ.75 

C> ... 
e; n z.ao "' ~ 
:z: 

~ 
nz.ts 

11z.ou e 

,1 ,. 
I~ ' 

I 1 I 
I. I --' 

r, !r · ~:'(' ',A_. ~ 
1, I,.. !J_ '~- I\ 

II ~, \ I y 

-~ I~ :i ~ ,:.... ' I 
,, 

~ I \ 
I 

1' I ~ \ii'il' 1, I 1ltf ~ ~It '' t\ \ •" 1, 11 I ~ V· 

j 
,, I l\ ~ I I 

I -1 l r . 
/ I I \ I ' \\ \ 1 • 

l ''\ ~ I 

~ ~ - / r l~ ~ 

"-
,,. l 

~ ...,.-

\. , 
-

.... 

~ lll. lS 

.. 1ll.SO 

lll . ZS 

7U. 0!7 

no.n 

llll, SO 

no.u 

na.oo 
f CMUAllT RrRSL JllLT llCJYDUl(ll 



111.ZS 

1923 
111.au 

715. 7' 

71'· '° 

ns.r.; 

lLS.OIJ 

'1111. 71 

~ n,,50 
:: 
a 71,,ZS 

~ 1".ao 
!:! lll,71 c: 
z. 
i: 
d ll3.ao 

... 
ll3. H ~ 

~ ., 
l1'.00 

~ .. 
: 7ll. ,, 
0 ... ... 
"" 

71!,SO 

"' 2 

~ 
7Ll,ll 

ll!.00 e 

I 

: , 1' 
~ II I : ,1 

I\ I I ' 1 ,1 
"' \ : ~·:, 1' ' 

1 I I~ ;, ~I I I I I ' · 

~ ,; 
\•I" II 1

11
11' \ ' 1 ~ : :::: j II I !i ~ I I ~ 

,, 
' '-1 I\ I 

"' '!./' II l'' '1 I 'fJ.? ~ '\m\ n I ' 1 
I I I I , ~ ~ I \ ,•Ji A I I I II n, . ,1 1 l :r / \ 

~~ I I 'Y II I ! I \W ~ 
I I ~ ~ \1\ , I I u 

1, /I 11 I II I/ \ I 

~ 
\/ I I NW! I I 

I \I 

\ ' ~ ~! l I , 

T 11 I I I '~ f \I , , -I I 

) 1 1 I ,, 
I 1 1 ~ 

~ 
, .. 

v 
..... '. /\ 

- - -... 
~ 7U. 7S .. ill. 50 

7ll . U 

711,00 

no.1s 

no.su 

no.u 

no.o:a 
JIMJAllT Rl'flJL llAT JULT 



7Ul.ZS 

192 l! 
l\!.00 

715. lS 

7IS.go 

l\S.?.S 

lll. O'CJ 

l"· 71 

~ 11,.S'll 

"" .. 
d 11'.l.5 

~ 11•.• 
e 
! 11a.n 

~ na,so 

~ lll.U 

,\1.00 
i .. • llt. ll 
0 .. ... 
~ 1ll!.H 

::: 

~ 
ll!.!I 

111!.GV 

E 
i 111. 71 

~ 
r1 

:.JA i' , 1! 
_/ ""' ~~ '1 

- ............. I ~ I 

~ --- ':""'"" I I 1\ ,, I 7'.._ ,_.. - ,, 
/ 1 • ~ I 

,, r. 

VIJ ''/I • y . ~ ~ ~,/ '\!.f ~ !/ \. 
-... i--- ,,,, , 

,~ '~ ~ ,, 
,111 ~ 

~1 ---
I .. lll.50 

lll. ZS 

tn.oo 

ll0,71 

no.so 

n o.u 

n o,w 
Al'llll MT ..M.T AUGUST SUlDlltEll 



718.Z:S 

1925 
111. oc 

ns.11 

ns.so 

1U.?S 

715. otl 

ll'-711 

~ 7ll. IO 
~ 

d 'fll,U 

9 'fll.lro 

e ... '111.71 a: 
:'; 
: 7U,IO 
d ... 

7ll. 2S u 

s 
111.oe 

~ ... 
:z 711!.71 
0 ... ... 
'% 'flt.SU 

"" !i 

~ 
nr.u 

e 7lt.oo 
... 
i nt.n 

i 
~ 'i 

I 11 I 

;1 ,, I' r, ,, 
I (\ I I 1lf I 

,, 
I !1 

~ ~; 'h I I 
. ,, I I I I • I I I !,, fi ,1 I I I I .~ I /\ .... ..L 

~ N 
__,. ., Y''·V. ~,, ~ 1' If I ,...,... ,,~ lr w \ 

I I I 1 I ' I 
' ,, I ) 1' . I' ~· \."" '1 ~ 

I 11 
....A... I I 

~ I 11 ~ u I 
,! '1 

,, 
- _0.. T 

_r .I ~ 

~ ·) 

- ~ 
., 

1 ' -
.. lU. 1111 

'7ll. !S 

lll. O!J 

no. 11 

n o.su 

110.u 

na.oo 
lll'IUl MT JUlT "PTOUlfll 



lll.ZS 

111.0I: 

71S. 75 

1 lS.S'IJ 

116.25 

1\1.1111 

71'.76 

~ 11\.scr 
a 
d 11\oll 

~ llt.OCI 

e ... 
! 1u1.n 
z: .. 1u1.u 
d ... 
~ 113.ts 

ti 
"'·· ! - .\ 

~~ a 11!. U 
0 ... 
~ lt!. S'O 2; 

~ 
"' 
~ 

1t!.2S 

ll!. UV e ..... 
5 s; 111. n 

., 
1tl. 50 

1ll.25 

7t\ . 111J 

ncr. u 

110.sa 

71CJ.c:s 

710.1711 
JAllUllRT r CMUIUIT llt'llJL M T 

,, ,, ii ,, 
11 i 1 '1 I 
It : 11 11 1 

r ~ 11 r, l 
, I /"' I ! ;\ I 1 1 I •· ~ 

: v 11 
y 

JULT AUGUST 

1926 

W' 
' 



7ll.ZI 

1927 
lll.OCI 

117. 75 
I 

1n.so ~ 
I I 

II 
11'1.l!S 

7tl,OO 

n1.1s 

5i ... l ll,SO ... -
d 711.!S 

s ltl.00 

~ ... nS. ll 

~ 
d TlS,SO 

~ llf,!5 

l I I 

\ ~ ~ 11 

•1:11 I I' 

I' ~ I I I~ ,1 I 
, 1 

''" I ' ,~ ~ ,. 
1'/ :;rrr \\ (\'\ I rv. '',' ~ I' ' I ~. I~ I I 1 ~ II I 

.fl I 't' -.' 11 I u '· :~ ' ~ ~~ u I I J 

l I I I '\ 1 I 

[\ 
/ f ~ \ I 

·:~ (/ \ ' ,1 , , 

!/ ~7 
~ 

I , 
~ 111.ms 
j -:a 71'.71 
t> .. ... ;: l l,.SO 
~ 
:: 

~ 
n•.u 

ll • • GO 
3 ... 
i 713.115 

., 
713. SV 

1u.zs 

ll3 . Clg 

llZ. ?I 

• 
I 

~1 
if 

'I 

f< 
. .J 

I 
I 
I ~ 

J 
~ .v 

I ' 
\ ~ -~ "{"' 

' 

ll! 0 IU 

1u.n 

n z.oo 
Arltll llAT JutT 



7111.l.S 

1928 
718.IJll 

lll. 75 

717.ID 

717.l.S 

717. CIO 

719. lS .... 
~ n11.su 
!; 

a lll.?S 

s n1.oo 
13 ... 7LS,7S CZ: = :: 7LS.SO g 

~ 
ns.is 

711.0G 

~ • l"· 75 
0 ... 
c. 
~ l"· " ... 
i' 

~ 
71"-!S 

11•. ct a ... 
~ na. u 

... '113.IO 

lUl. lS 

I 
I 
11 

I 
j' 

.. I ,1 

~ ,~~ 
I ~~ I\ 

,, 
I\' ,, 1 ~ ., II 11 I 'I ' I 1' \f\ ~ l Mi /\ I jJ di 

~ 

"\.ll.. r:A j "' , , !j 1 f , I 

11[\ .~ - . 
( ,) ~ :1 I I 

1t·1 I I I !1 I , , , - - , I 1,, I I I • 
• v - v ., 

~~ \\! ~,, ~ II \·, I . 
ii ~/ 1: ~ : I :d I • ii 11 

\' '" Iv ,, I I '1 ' 1 :1 
\\ 'I I I/ I i'1' {,, ,, ,, If ,, ~· ~' :1 " 1, 

1· ' ~ ~~~ii 
I :;q: ~. 

,, • 1 Ir!, ~ • . 1 l~ 11 1 ~ I II U 11 I 

1'' ' .... , .. ~ 
I ' . " I ... _ 

7\3.ao 

7\?, 7S 

lt?.50 

71!.U 

ll?,OCI 
IUlllQf Af'llll MT Jiil T 



'flt.ZS 

710.CIC 

ns.75 

'JU. SO 

lU.21 

7&.s.• 

71\.7& 

~ 7\\.Ga 
!!: 

d 71\.'25 

9 11•.oo 
e ... .. 7l'l.7S = "' d 713.8'0 

ti 7U.!S s . """--· 
! 

'fl'I.°" 

. 
\\ - ' 

\ \,' I I · ~ 

• 
e llZ.lS 

~ 112,$0 .,. 
"" ... 
:a 

~ 
111!. U 

e 711!.00 

... 
~ 11.1. 71 

; 
7lt.~ 

7U,!S 

lll.00 

nc:r. '7S 

710.$0 

nc:r.u 

no.'" 
.JANIJlllfl' 

' " ; '\1 •, 'j\_ 

l ··-

~ .,,. I. I .LI fl 

·~ ~fl 
\ I \.fl 

lll'llSL llAT' JULT 

'v\ . i\ .~ ,•, 

Ii \I 

'" ll 

v 

1929 



ln.u 
1930 

ln.oo 

1\3. 7$ 

713.!50 

'll3.!S 

713. tnJ 

' n i .1s 

~ n e.S"O 

,, 
11 

: ... 
d n z.a 

s ll~Cll 

e .... 7 \1.ll a: 
%. : 
d 'H\.SO 

tt lU.~ 
~ 
b ln. oe 
C) 

~ = 7lD. 71 
C> ... ... 
~ ltf. IO 
;; 
= 
~ 

7l0,U 

no.ao e 

i ~ 
I 

'II I\ 

(\j \.11 tWf 1;~ 11 I 

!/I' l11 
I/ 

v·~~ ' I /, 
I. (/ ' '1 \ -

11 
I · It 11 -

'1~ 
. v ' . '\ ;1 11 ,, 

I~ 11 I \/ ,: ! I 
, , 

\ i I I 

~- '--I"'"'"\... - ~ ~1 11 A ,,; 1' I\ 
t i 'I'/'\ A/\ -

- I II II I \ 
II 

~ 
,,_..,. ~ 1 1 11 -~ ; -

I~ 1'1.1' ,~, .Jfailf I 

Ir Ill I 1-r,\ I J.. 'I 
. I ~, ! I' 1.! I I ~I ~ :! '!I ', . ,. , . 

:1 \I It I 

~ j 
,, 

~ ! I ~ 
I 
I 

.... 

i llll. 71 

"' 709.Sct 

l D . U 

l lSl. 11111 

'108,7' 

lft.50 

1n.u 

709, 119 
ArllJL JVl..T 



WI.ZS 

1931 n,.1111 

'llJ. TS 

713.SO 

n:a.zs 

'Jt:s.uv 

'1tz. 1s 

~ 'Jll!oltr 
1IC .. 
a lU!.21 

5 1U!.1111 

s 
t: llt.71 
~ 

~ 111.su 

c llt.ZS 
t:'. 
~ 

ll\. CIO 
~ 
~ 110.11 .,. ... 
&.. 

t 'JlO. R 
:; 
:: 

~ 
no.u 

lta.ov 
0 .. 

I 

I A . 
I ' II /\ 
I I ~! II II .. 
II I ~ ~ '1 ;,11 I II I I 

~\ I. /1 I f. ,1 " - I II ,1 , I ;~ I /1 " II I I }. ,· 
y 

~ m_1 1 I ~ 11..J....i.. l .J 
)' \:, t, II j \, '1 N~· 11 ~ II ~ ' " I~ I I I~ I .__ I I 11.!f r 1T ,1 . It ,_, I !1 1' I 1 t ~I ' t ,.., 

v ' I lj~ 1, i ,. 1, 11"""7 I I I I I "'rr ~ ·~ v\}1 I Ti: \'i'T" 11,!~' ~ J II,, lj I ( ,, 
• 11 II 11 •. \I If I " 11 I 1 • 1

1 

,1 ~ \~ " 11 I' l j I I I' I' 
-~ ~ I ' 

I 1, ,, 
~ 

... 
~ lllt. 11 .. lllt. SO 

Tiii. ZS 

llll. GO 

1111. ll 

1GD.$0 

109.H 

109,CIO 
Jlllll.mn" lll'IUl llllT JUl..T 30'lOUICll 



1l'-U 

ll'-"'7 

111.'15 

ll!.10 

111.u 

llll.OO 

lt2. 1S 

~ ll!.CO 
'C .. 
a ll2. U 

s 'llt.00' 

a .. 
~ 

lll.'tl 

a 'Ill.SO 

~ 1n.u 

'lll.eo 
i • 1'•.n e 

IW. .. f 'llO.CO 
~~ ......._ A 

~ 

"~ ~ r ,,, :: '-

~ 
no.is y v '~' 

e no.oo 
.... 
~ llll.U 

;; 
"1111.!50 

"1111. U 

1aa.oo 

1n. 'JI 

lC9,SO 

lOl,U 

1119.00 
JAllllMT fnft'UMT IWIQt 

".._ 

I 

"""" . 

111'.llJt. 

. 
I 

I 
I 
I 

• I\ ~ :: : ~ !\ 

1932 

!'
J.4. 1 I\ .J VI 1 I ' l''fl\ II [A 

I
I '>.. I J ,, I J II I JI A • • :r ' 11 I I\ '~ ~ ,, • 

I .' . )1 1:;>.../ \f •f ~ ~ J'1/ I I ( 11 l ;1"'1""\J 
~ IV l 1qt11 I Ir 

I I 

' 

.M.T 



11,.zs 
1933 

71,.UO 

7t>.7' 

7u.r;u 

7Ul.U 

1l>.llV 

'Jlt. 71 

~ 7lZ.M 
~ 

d '1t. 2S 

5 '11.w 

a ... ,ll.'71 c 
1C. 

c .. 1u.so g 

g 1u.a 

ti 111.w 
! 
:z no.11 
e 
&. 

§ 1l0.&:a 

" ,, l 
~ 

~ !. ''R l ~- ii'\ J. ,, . • 1 /. 
I rY ~ ,,, /I I ' 1'1.~ ,~, ,, '1 

1j 1\ I I ~ ~ I I ,,, ~I !1 

,~ tl ~·11 ~ IT~ II '1 ~ ~ /I II V1,1 iJ I I _J . 11 

_,ri; ~ \i !if l~l l,i\ . ' l I•· . I • 1 1:...1.. 

r· !!I ~, , ,1\111:N k 
,, 

u \, ,1,, ~" ~II , , -
j/ I 

·~ rr 
' I h I ,, ~ 1~ 

. ,, -
Ii Iii I ,, 

~ r 
1111 I • 1' 
,,,, 

~ - " Ii d 

1\ !"-. • I 

"""""' 
,, { .. , - 'I' ' I 

-I 
I 
I 

"" 
~ 

111t.zs 

710.CID e s 
~ .= 

'!Ol. '71 

"' 709. R 

'TD.IS 

'la. lllO 

'7111:1' 

1n.so 

m.u 

709.00 
JUl.T 



ns.u 
1931! 

ns.ev 

ll.S.7S 

lLS.sa 

lU,!S 
I 

1\S,IJllJ 

11\,1' 

~ ll .. 10 
:: 
d ll'-D 

s "'·"' e 
~ .,., . .,. 
~ 
~ ·71a.1• a 
c; 1la.u 
~ 
~ na ... 
C> 

"" ... .. '?\!.?I 
c::a ... .... g lll.lt 
::: 

~ 
111.u 

11t. oo e 

I 
II 

~ '1 

'1 '1 
11 11 

1' 1' I , 1 1: 

' 1 , 1 ~ I !11 1 
, 

111 I '1 11 

' II '1 !....J.. l I ~I 
, •• , "l.J.llo. 

~,\ 11 ) ' 1 ,,,~ , d II ,'.,I I I I ' I I 

J ,,,, 111 v n " I 

'.~ 
,. ~ ., ~I ,1 ~!~.,~ ... !1 '11: II I 1f 1/ 

~ :~ " ,, 1 1 ~ r 
. 

V I q\11: 1'J.ul I~ I 
I ~ I II 1 II 11 . I I 11 ft I 

·~ j i II 11 1 ' 11~ 'i~ 11. !~ r I 1.' I f ~I \ 

f,_,,fi I t r:; 

.Y 
I 
I 

.... 

i 111.11 .. 1\1. A 

.... 

" ~ '" ~~~ -. 
1n.u 

1ll. llf 

11e.1& 

tl9,M 

ne.u 

1te.• 
llrllJL IUIT JUlT n:f TOlllCll ft'IOlllCll 



'PH.ZS 

1935 
711.W 

'715. TIS 

-
ll.4. SO 

ns. za 

716.ClCl 

n•.?S 

~ ll .. 1 0 
z. .. 
a TI\.ZI 

~ 
Y\'900 _, 

e 
~ 713. 715 
~ 
= 
~ l P.SO 

~ 'fd.a 

""·'° ! • Ttt.71 -... .. 
i ltt.so 

= 

I : I 
I ' I II " a ! II II 
II " II 

l 
II 1' 11 

" 

~, II 
II I 

, 1, 1\ II 1, 11 I II I I t 

" II 
,, \ I •• 1~ I I ;1 I 

, 1 11 ~ ,, 
II r jJ I 1 1 \f1J 1: 1. - 11 '\ I I 

,, 11 I \ 11 
1 I 

~ ~ 11 \ ,j1 IJ 1- T IT\ 1i",Jf N1 I \ ' I~ ' I 
I .\ 11!111 I I 

1' t ··-v " n ( I 11 I u I I ' \ 11'\. .....___lJ ~ ·' 1 l. I 1J I ' II 1~ I Ir:':':'·~ .;• . I. . 
" ' II 

)J 
, I I • , 

I 
" y ' 1:~ tf / .. • ,1 " I 

IAL.1 
,, f 

~ I 

·~ · , - \,,,.,..!. ~·, ' v - _ f IJ I . _,. 
' 1 1; "' 

. 

~ 
7lt.U 

7\t.GV e .... 
~ 
! 

lU.7S 

., 
'"·'° 
Tl\.U 

'PU.Ga 

""·" 
lll,IO 

1\0,U 

7llS,CIO 
IU'l'lfL JVLT "1'l0111tll 



·ns.zs 
1936 

7l9. UU' 

iu.n 

7U. SO 

1 \S.U 

7U.Cll:I 

""·'Hi e ... ll\.511 
x ... 
a 71'.25 

s 71\.W 

a .. 1\3,75 "" 
~ 1\3,ff a 
ti 711,U t 
ti 

""·"° i ... 
"" 1tt.ll e ... 
! 7tt.ff 

~ ll!. 25 

e 1lt. oo ... 

! 
'i '1 ~• 1 ui I 1),,. '1 .'! ,, • 

I I ''i.)i"'V \~ 11 ~ ~ l I I V I 

' 1i'::-! 
.,,1 I \~ I ' ' 

r II \I~ . ~ ' u ~! I \ 

v I ~,~ ' . I~ ~ I I\ I 
._J 11 11 It 

~ - .-.A _f TT 11 1'1' ~ ~ "'r-' ':"" - ~ ' ! I ~ " I I £.! 
II ! I '1 I~\ II I !!! I ,, 
~ , , f , , .. r\\ II ! ii ,, ,,, ' 
v 

ti 1 I I '_~ 1\AA ~ 11 " \11;•1 .. •• 

I ? Ir I \ , . 
i lU.ll 

., 7U. IO 

1U.U 

1u.w 

ll0.75 

110.10 

1t1r.u 

11a.m 
l'OellllllT ..,an. .M.T 



7111.'5 

1937 
n1.oe 

ns.75 

'llS.S'O 

1Uol!S 

ns,.., 

11\.71 

~ 1l\.ICI ... -
d lll.'5 

~ lll.00 

e 
! 1u.n 
.: 111.av d 

~ n1.u 
ti 

'?13.Glr 
i -.. ll?.ta 
c .. 
i '11?.119 -:: 
~ 

lit. is 

111!."8 s 
i ?U.71 

... .. 1n.so 

1n.u 

" 
I 

'1 I '1 ~ I I 1 1 '\ .i.Ji I .. r II I 11 
I I 11 ' LJ"' - 1r·Y1 ~.~ 

. ~ " !1 1 ,. ! i ' 11 
II ~I 11 I ~ r' ~ 

' ' I ' 
~ ''.~ -r ~. ' ~ i \' ~ ~,-;,,~ II '1 ~ 

,. 
I ,,, :~ I 

' II '1 I ,, 1 • ,, 
~ 

'··~ ~ : I I ' ~I I 
,,,, 

I I 
rJi':" I I t /I ' 11 

I \ ,, I• I 

"" ~ _J 
I • I I r \r\~ ~if~, ~ ' - -~ ...-.. ..___ iii I ;, ti -, . , ,, I I 

. I jl'i I I T l~ ,, d '·' \ '11 ~ 
I 'I t \! 

! 
lll0 10 

111,1' 

no.so 

111.!I 

ns.oo ' 
JUlT 



7H.U 

1938 
719.00 

7\S.TS 

7\S. 50 

?US.ts 

ns.oo 

WLTS 

~ ll't.50 
s .. 11\.Z.S 
d 
~ 71~00 
e 
~ 'n'J,l.S ... .. 
a ll3. l50 

~ 
ll'J. 'U 

71'1,0I 

! -ttt.7$ 

g 
nz.so 

! 
"' ~ 11!.'ZS 

e ltt. eo 
~ 

i 1tt.T• 

• 'J\t.IO 

,!Ai, 
~ 

/!\I !~ 

... ~' l""1 f \ ~ l ,, 
'i I .f. \~,, :1 • fl 

i; ,, n" I,~ 
I 1 ~ 11 I I " ;1 

I ri·· • II ~~ v I I I 

\~ 
1
'11 '"~I • 
~ "r '~1 !I !l . ~ - ,, ,, 1: ' , , iT'i7 ;;'\ I\!. I I 

I/ I/ . 1r i) I') •\;. l\u't '!A~ I . 
11 I ~ 1, 11 . 

~.,,..Tj 
. ', 

"' 
II I l l "' ·1 I I '·' ~ 

I ~_, I lo 
,, 

I 
{ 

TU.U 

'Ht.CO 

llCl. 7S 

7\0,118 

nw.u 

ll9. IO 
.JllLT 



111.ZJ 

1939 
l&l.llV 

lU.'15 

llS. SG 

lU. zs 

us.GO' 

1 \\.'11 

~ 'Tl\.SO 

"' ... 
a ll\.U 

~ 
11'. Cllf ... 

a 
~ ll:t.11 

;; 'U3. IO d 

~ 
7l:t. zs 

'''·'° I ... 

I 

I 
l 
II 
II 

:: l ll.11 

~ 
! lU.so 

:;: 

~ 
111!.!S 

e 'Yl!.• 
.... 

i lU. ll .. 'YU.W 

lU.!S 

1u.ou 

11•.ll 

tllf.Ba 

" II 
11 

" I 
II l ' 
~ ~· l.!.l_ ; ;, ,. 

I 'u ~ 
I Ii 

I 11:: - ~ 11 

11 ~ I ~ I '-\7'" I 't"' i1 II ~ ·" 
11 1 1 !\l\ ~ 1•' i/ I ' I 

u ~ • 1; ,, • I ~ 1'l\_ r.iJ,. 1 
I 

' I . A • 
~ ~·· 

I 
111!1 1''~, I \ 

' ' ,, .....__ - ~--
I 11 .. ... . ~ r 1111,1 d' \ I ,, 

' ! I ft .. 7 ~ ,. . 
' ' .. 

rV\: ¥rl i i ~ ,, 
II 1"ti\ I ft I ,ii ' I I [1 \1 t 

, 
I I II I II 

~ l ;w ~ fl ' ~; I 
I I~ , 

I 
II ' 1111 

''1~ t II'"'~ n4li. ,( '11 11 ~ ~I 
I ,, I/ v I 

v \I 

n•.u 

n•.DG 
l\llT JllLT 



ll\.zs 

lU.U 

1u1.10 

d ln.u 

~ ltz.10 

a ! lll.ll 

an\ ... 
E ltt.U 

: lll.09 

; ld.ll 

~ ... 1tl.Q 
~ i ,, .. u 

.. 11.9. Clll 

~ 1a.11 
... 
., 11111. ICI 

'JCll.U 

tOl.IO 

I\ • ,_ • -- ,\ - /I 

I ly ~~ 

I 
I 

~ 
II 
11 
II 

j1 ,~ 
111 , ' 

11 J:J ,, 
I ~I ;, 

~or .. 
\j 1~~ Ati r""""T 1,,.~ ~ . 

I . ~,, 
I 

;· 
~· ~ 

1 I 
'>J 

.M.T 

1940 

~ ~ ,, 
11 11 

,1, 11 ,, 
~111 I ' '1 

I ;~ t!J I~ 'l I i :1 

r:ur\~ 
I I .,. ,, 

! i I' 
I l'l 

i1 
,, 

11 " I' JI I 

; \! v \11' ~1, 11 11 , , 

~ I \. I I 1: 11 /,1 I 

',' I 11~ 1
11 I 
~II~ 

II 1 I 1 

ti I I 11 . 
~ h ~I 

I 

' 
11 
~ 

\I 



7\ ... tS 

1111.00 

7lll.7S 

n:s.se 

ll3,U 

713.llO 

71!.78 

~ n"t.SO 
c 
~ 

a 71?.'ZS 

~ 711!. 118 

e ... 
! TU.7S 

:: a 7U.GO 

~ n1.u 

nt.w 
! 
= ne.u -w ... 
i 710.Sll .. 
= 

~ 
Ttt.~ 

TtCl. 09 a ' ... 
i la.'JS 

... • 'let.SI 
~ -'V. \ ._.,., 

' ta.rs 

'Jal, ell 

709.75 

'TUI.SO 

laa.1!11 

709.Ge 
Jf'INUMY ,.., 

I /1. I 11 . 
I·~~ ·1 11 

' 

JULY 

• I ,, ,, 
I 

A 
I \~ 

I 
~ .. 

~ II I ,ii ,I II I 

\ ~ 1i!\!:...i. ,I 'ii' I 
1'1· - i~ \~ N '"" I 

: 
I 
fl 

'1 ii 
~I II 

1941 



"''-'U 

""'"' 
1\ll.7S 

1\'3.SI 

'n'l.U 

""·"' 
1T10 lS 

~ lU. H 
; 

a ll2. ZS 

s nt.• 
a ... 
~ 1u.1s 

; a ln.w 

g ln.u 
~ 
~ 1u.• .. ... 
, ..... 
lto.z.s 

n1.n 

11t.1S 

, ..... 
1A. D 

113.1117 

111.lS 

TD. Sa 

1n.u 

'"·· 

1942 

,, 
II •/ 

.....,. Wl\IL .. , JtllT 



lll.!I 

711.511 

11'#7' 

1u. e 

111.tl 

111.00 

ll'-75 

~ "'-" % ... 
~ lt\.!S 

~ ll'-111 
a ... 111.n c 
:a: 

~ llll,.A G 

E '7Ul.!:I 

! m.1111 
:z ll?. ll 
e ... i ll?.t8 ... 
:::t 

~lit.IS 

·ur.• 

., .... 

A ~ --' 
y 

'' !t .......a. ~ / - '-~ -' ..... 

~!. 
·~1 

' ~ l ' 
I ~ :~ ~~~ 
i~~ 

, ; I TJ ~ IJ ,. I I 

I .: Lr. I 

;, ~i\_;{ 
I ''.#. I~ ~ I • 
11 , 
I ~ 11 !f' 
{/.' 

f\1'0;( 
l)' 

JllLT 

191!3 

I 

I 
11 .. ,. 

I fl . 
I i 1 I 
' 1 I ft 
1 I " 
~ ) II 

II I 

11 •~1 T1 ~ II I 1 1 ~ ! 11 

' "\~_ ~ 1\ I ( h 
'j 11 
!1 II 

;1 
1! 

r~ •T,1 1;\ I 1' 1 
' I I I I ' 1I1 

I ~ Tl1i\_ ,, ~;;1 1 j\ I 

!!1 r ,.1 I. 11 ~ 
l \ I f II n, '1~~ ~J i \I 1! '! '1 !r I I 

~ , •• ~ 1 r •r ~ 1' I~ 

'i l 



ltl.l.S 

l tl .IN 

1U.71 

1u.n 

1u.u 

, ..... 

d 'JR.ts 

§'YR.VS 
a i 1u.n 

~ ;f ,,, ... 

~'TU.~ 

t) "Jn.• 
8 
;: lt?.lS 
c 
~ ! m.w 
:= 
~ 1t?.!::I 

e nz.

i nt.n 

"' ltt.llt 

1u.u 

ltl.• 

1tcr.n 

ncr.A 

lt•.w 

. ..__ . ;~~ 
· 1,1 I -~ -r- / -.----.~ ~--

WllJl 

1 
j" 

I }. 1'' 

!i , . 
' 

-w r 
I 1• 'IV' I 

n 11 
I I 
I M ~ 11 II 
I II ' 
~ !PJ 

1,' · ... ~ 

M.T 

19ll ll 

I .i I \ 

" 
1' n I' 

II 1' 11. I 1! ! 
II '1 
11 ~J.l t 

I I J 

~ "' 
~ 
11,', 

,1 
1 I ~ 11 

,1 

~f'~ ~ 
I Ulil._ 11 

' l1 
I I I i-h1 ~ r~I~ ;ii , . 

I:" ~· \ I I 11 • ( '1 ,1 1' ii hi~ I II • I i ~ ~ 1' ,1 ~!..JI nl ~ I ' ~v .. 
11 ,, ' 1 

\ 1 
I fr-1 NL; r11 
I 1 11 \11 

11 'l~. .f 

11 ~ 1' 11 II '1'' ' ii ~ r I 
11 
I 
1 



I: ... 

lll.75 

llS.l'O 

lll. 1:1 

7lS. Olf 

d nus 
§ "m.OW 

e i lt3. lS 

i! d "7tSM 

~ 71'.U 

IJ 
I 1t1.• 

i: ,,~,. 
:: .. i ''7U.llt) .. 
:= 

~ 'ttt.!S 

e '"· i nt.tt 

.. '" ... 
'"·· 
'"·· 
'"'·" 
no.10 

no;a 

""'-'' 
, 

A - ...... ~ . 

~ JI 

1' !P 
r\y.-I t 

.~l:JI 
A•{/ 

v ~ 

...... ' 
f ' 

-

1f111t 

' ~ 
~I ' l ~ I 

~ " ' 
I\ 

I I I (I fl 
~l~r \I~ 

I f\ ' II 
I I \ r..L 1 1 , ~~ ' ,,... I 

~ li ~ \~ ' :d \f 
• 

~~v 
.. i \ I . 

1945 

I 

a 
" lT 
II .. 

~ fl 
. 

1\ '" 

~ I 
I - ~ 11 

\I Y \I I 11 1 illr. ~ 
n fl fl . ' I I II ! JI fl II .. ,, 
II 

I I II , 1 11 11'1~ 11 II " ~ I ~ y I I \ ~II ,, I Ir' \ I \ I l~~ 
I\ 

II I i ~ \ ~~.~ 
II . I ' I 

!! . ' ,, 
II 

I 
I 



.,le. ZS 

1946 
ne.eu 

"'fl.S.1$ 

us.so 

llS.ZS 

ltS.l!O 

.,1',7.S 

~ 71'-SI ... .. 
d .,, .. !S 

5 "tt'-00 

e 
fi ltl,1S 

:: 
d 1'l$,IO 

G .,\I.ts s ns.oo 
I 
:;; 

tt~.n e ... 

I 

~ j' 
d 

A '1 ~ I\ ; 1 
r. II . '1 JI , 1 •. ,, .. t 
I ' 

~ ,, J i 11 I 1 I ~·n ~}.t-i I\ I ~ ,\ ~ ,1 
.. I 'irt 11 l LL 11 Lt. I 1 II ' " ' ,, 
~~ i , , \/ ' ~ ~ I l J "Nl. 

~ ,, . .~ . ~ ~~ , 
111 ' I 11 •• ,, ' ,, !\ !.! /1 11 11 I 1 I '.r II 

... J t' I ' l ,, 
\Ir ' \.ll.!L 1 ,, 

I} I I I " ' _/~· I I I I I 11 II~ I l ' 'I 
A t I I 1\1 1 ~I l ..: LI ~ ~ 0! 1' 

~A.J. _/ ,_. l ,, I 'A_f \I ·~ ~ ·- \I 1: ' ' I • '11111 I -, , 
~ \' :i I} ,'' I ,r....,. • ... ... ...L 

11 
-.:-7' ~ 

I -· 
Ii 

i 71!.SS .. 
=-

~ 
"t.!:S 

.,t~.llO e 
~ 

~ 7tl. U 

-.. 1n.so 

1\1,6 

,t\,1111 

110,u 

110,1 0 

'1\0,H 

no.oo 
llrllft. JUlT 'ErlOlllDI 



,. •. u 

'ftt.00 

"t'LI.,. 

,U,IO 

'7\1.tl 

,u,oo 

,.,,,. 
~ "'·· '"' -d "tl\,!11 

5 ,t,,• 
e 
~ "ttl,'8 
1; d "tt't.10 

~ 'Ttl.!I 

i "ttl,GO -:z -·- -
0 

11c ... • 

M 

~ "ttt.se -.. 
~ '"·"' 
e "'·" 
~ ,U,'8 

., 1ll.A 

"tl\,OI 

·' 
I 

.,..., I , . 

ii 
/ 

/ 
I 

> "" 
,.. -

Wlllt. IUIT 

I 
1n 

I r: ~ I i ,, I I 1 

.W ' l ., ~f 1, 

J-1 
,..,. 
~ 

( 

! ~ I 

/ j 

,1 1'.i 
~ ' v 

I 

, 

19ll7 
~ 
,1 
,I I ,, 

~ ~ ....._,~ , , ,, :1 

~~ 
,, 

l 1 I II 
I ,, 

v• 1 1 11'.~ . , 1 
\ : ~ ~ I I ,, , 1 

i' Th I I I 
~ ' I ! I .. 

' \ \}. 111 .~ I 
I ~ ili-.. 

' ·• , .. ..,- . !u I /I/ I 

1/ 'I 

'~ y . 



n•.m 

'7lS.U 

11s.n 

'7ts.U 

ltS.Cl'f 

d i rt.u 

S nt.• 
e 
~ 'u·'' 
~ 
d "'·" 
~ "'·2S 
t. '"·" 

l\l.U 

ne.u 

L...i..!.. -.~ 
-~ 

' ,. ~ 

~ . 
' 

,)-
.f 

I 
" J 

. / -

llrftll '"" 

I 
I 

I 
I 

I 
I 

I' 
I I 
l \ 

l~ 1_!_ I n..:. 
' 

, I l/ \I 1' 

• II ~ 

~ ;\y~ 111\ II I 
I 

I/ ~ 
II 
~ 

JUlT 

19l!8 
I 

' ~ 
" 11 
11 

!ii "' I L..I..• 
l .. 

11 1\\ ,, ~ I 
I ,. 

1 ~\ ~ 111, I n 
: "' '1\ fl 

11 I I t , , \ 

'!v fJlf I ~ 
I l 
\I 

v,, \\ 
~ I 

1, i'~\_ ,1 
1 , 1 

~ ~,\ A 

\~ ' I 

l~~. 
I ~ I 

SC-1Dllltft 



n•.!S 
. 1949 

'Ill.to 

"5.15 

ru . .se 

TtS.d 

ns.w 

,. • • 71 

2 ,1', S'I 
tt -a n•.r:s 

~ '"·"' e 
i "'·" ... 
i:: a "'·" 
c 1\ll.ts 
~ 
ta ?lJ,W 
I ... 
• llt.l'S 
z: ... 
i m.c:r ... 
~ 

Ttt. zs 

~ m.w 
IS 

i lU,lS 

• 1tt.se 

i 
I 't 11 

-
~ ~ ~ ' 

I 
11 11 I nl 1111 " 

~ I . ,, 
l. "111~ ~I~ ~l1~i1\ I II I 11 ,~ ;JI\ 

'l .. J /~ I rll 11 11 I 1 I I .!. ,, ·' 
~ 1r' . 'i ~ 

', l'T ,, 
' It " .. ~rv · \~"ii ;\_~ I I 

11 II 11 ' . 1 t" I ::1 11 ' - ' 11 I I \J I I I ' I II I I 
l ,. - fl I I l 1; I ~11 

11 1111 ; \ll:1 II r1 '' I I 1J. v 1111 I ' I I 11 I 1, '! 1 L n1 
I I 11" ' I ~ 11\ ~~ n: , , I I I "' 
\1 11:! ~ ~ I~~ ! ~t •1...i.. 
11 1111. I I~ ~-l l~ i .~ 

I 

1, uh ~ I I i! I 1 I \I ' 111 

l I ~ I I ~ I,' ~ r ' I 

' I A1 ~ 
' I fl 
I 11 
I . 
I 

111.u 

TU. W 

n•.11S 

1ur.n 

Tit.ts 

llct,ft ' 

JUI. 'I' 



. ,t,.ts 
ltl.91J 

q 1950 · '''' 
~ . ,, , ,,, ~~ . 

ne, 11 

tte. 50 

ltl,!25 

ne.oo 

'ltS. 7S 

e 7tS.!O 
~ 

d ns.u 

5 'Y\S, 00 

a 
~ n,,,. .. -.:; n-.so 
d 

g 7l1l.~S 
~ 

lt'-OC 
I .. 
= 'IU.'11 e 
~ ~ ,,.,,,., 
~ 

~ 
T\'3,?S 

1\,. 117 e ... 
! 'ftt.TI 

., 
T\~..110 

'[i"' '~ I I I\ '• II I ..._ _j • i ,, 
T 

I ,. '• ~,1 t:.. H ~ ! •11\J '1 ~ ,,, I . I 

ii 1' I~ 
,, 

" 
,, ~I ,, 

'1 11 ~v ~ w 
I \\ ' 1h ,, 

: Ir I 

• :1'1 ,, ' I I \b ~\~J !' 

if ! " 111r V\ • f ~ • ~~. ',, 

1!! NI I ' 
\I 

~ 
: -1 
:/ 

' f I ,, 
,:1 

r! 
t--1 

Ml 
y 

-v 
- - ..1.. . rt' v-- - - I . " , . - ~ 

'\":""'_. ,_ 
'!ft.~ 

Tt!.OG 
·. 

'JU,'IS 

1tl,.SO 

1\\.~ 

7tl,W 
llf'IUL .M.T 



1\l.OI 

ltt.71 

ltt.tl 

d ns.21 

~ '"·°" a 
SC 1R.tt 
:; 
IC d lt\.l!J 

@ lt\.S 

b 
ill•.• 
s ,D.7S 
c: .. iln ... ... 
:t 

~ 'nt.a 

am.• 
~ lt!."tl 

., lt!. 11 

ltl:.U 

'TU.A 

nt.eo 

~ 
" 
·' .....__ 

- ' _,-I"' A 

\' . ~ 

i 
~ 
,, ,, 

' 

,, 
i1 

I 

' ' ~I ,, 
I I I I I 11 I • ,, I I \ ' • 1 111 11 •I 

I I 1' ~ II I ~ \T 11',"'' ·~ 
TT 
1" 1· 1111~~~ \ / I 'I 

ti rJ • 1 \Tli \! ~ ( ~ I .. 1, It ~ 

.J>f'7! ~ I 
,1 ' i! I 

q 

l 

1951 

r, 
11 

11 
I I .. 
I I 1' •' 'I fl A~ .... I.._ /,. .,..., 
~ I tl 

I I :jl \ / ~ 1 LI . 
~ 11 1 rr 1 1 ~ fll\ ~I '- 11 w I I 

VI I j 

! I I II 'I 1' . ..-..1 • I 
I I \ 1 - ·~ ,, I ~J 1 1 , . 
v ,, 

1' ~ V1 I \'~ I 
,, I 

I 



,n.u 

'"·"" 
"'·" .,. .. .., 
"'·" 
1'1.W 

US.71 

6 .... '"·" c -d 1u.u 

s 711.W 

1n.tt 

ll'lln. 

11 
11 

. 
" 11 I 

I ~I j 
\ ~ 11..... ~\ 

JI 
II 

II 
•II 

' 
11 

1
1 '" I 1 ,J · ~1 ~1 !1 11;1 

11 11 l1 ,~, f1J.l.~ ''~· 
,, 
I 

,, 11 

,r \ l 11 I 

' ' I ' ''~~ I I/ 11 , 11 I II I 11 
1 I I I I II _!_ ; ii ' 

'' ' . ,, 11 11 111 - ' ~i ! 11 I 1 :1 ~ I 1 
; ~ ~ ~ ~ 1 l l1 i 

\' ti '"" 1 I I.'.....' II 
~ I i'\'T"'.; 1," l,j I 

1952 

' ,, ~ I 'I \I\ 1111 /I 
' 11 ll 1 ~ \ I ~I /I ) 

Jlll.T 



m.is 
1953 

'Tn.ee 
I 

' '7Ul. '1S Jf 

711.SC 
!! 
II 
JI 

n e.?S ,, 
'119.~ 

'Tl.S.75 

~ '1\.5.S-
::: 
d 'TU.'ZS 

5i 1u.oe 
a ... 71'-'15 .. ... • a '71 ... 58 

~ '1R.!l! 

""" ... = ....... ............ c ... 
i 'n.,.se .. 
;ll m.u 
~ n., .• e ... i 'TU! • .,. 

- tt'!.ft 

JI 

I 
11 

~ \ i 
Ii I I '1 
I I I !1 
1, ,, I I I I 
~I II I I f I ,, II l l 

11 11 
~ : \/~ I 

i il.t l"'" •,7 
I ' 

,In ~l Ii 1 ,~ 1' I i.o II 1, 1, ' . . 
I i1-f ~ 

11 
., 

' 111~ II i.1-' I I ~ \ri/ I II !\. 
l ~ ~ i ~ 111 ~~ 11 ,, 1.' ~ ~· l ,, i\ IY II~ I ~ 11 

~ 11 I .J 1
1111111 . 

!If '1 (11 IJ 11 I l ~~ 1, . \! ~ ~ 11 

x~ 
., 

; I ' II' 
~ 

1, II I I I 

~ r I 

~ -
• r~ I l 

~~ l 
-

,,, 
I . .._____ - 'J - \i;i 

1' ,, 
~ I 

1' , 
T\!.tl 

71.1!.• 

nt.u 

l\\.SO 

nt.u 

ltt.• 
JllLT "'C(llllEJI 



"7.U 

''17.0lt 

11'. lS 

Ttl. SCI 

1H.U 

ne.oo 

Tt.S.7S 

@TU.A 
:! 
d 'h&.!S 

S 1u.oo 

a 
~ 'TR.TS 

"' c a '"-15., 

~~u 
I ft1t.GIS 

; tn.18 
e 
; 'Tt3. SO 

i 'm.U 

e '"·" 
~ i m.u 
~ '7ft.,ICI 

"~-~ 

?tt.Olt 

1t\.1S 

""·" 
tn.u 

11t.913 

LA 

~ 

-~ 

'""-

1954 

/\ • I j I f, 
,\ ~ .~ ~ ,, 

,,,.,. ,_ I 11'.J '"" ' I~· ~!Ir II I ~ ' I r · ~1 ~· 1 • " ,,__ • ~ 1 , ·1 :· ~ . , , _ 1, , ! 1 

A I 1' ~;J~ I~ 1':"" ,1 , ·~ 
r , '"ff 11 i~I ~~' ~. 1 lf ~ ,, '""" • . 

fl 
I J 

I\ ''. _jJ 
I\ I-; 

' ' " 



7l7.~ 

1955 
7l7.00 

I 

wr. 7S 

7l9.SO 

719.25 

7111. 0IJ 

715.75 

5i ... ns.so 
= 
d 715.Z:S 
> 
~ 11s.oo 
a .... 

1l•.7S a: 
:: 
:::: 

iif 71•.SO 

I; 71'.!S 
~ 
~ 71'.00 

~ 713. lS 
c 

11 ~ 
,, 

I I ., 

l\J!. r/·1' ~ '1 :, 
! 
11 ,I I "- , ,\ 

~ j I/ I 

'~fu A 11 

! ;~ II II 1, • ",, I 

• :J II II I \ I 
' I 1f\. 

~ n ' '· II 
,, 

\ r t/ I 

I ' 

~ f '\E. 111 i •1 1 I 

'"' 
, I . 

!W 
II .~ ~~ ii I 

" 
, 

~ I . I 

~ ~ -I ~l~ 
I' ,, 

~.A .) I I 11 I ,, I 

~ 
I 

11 "~,~ llf 
, - ----..... - 1! ,, \,,. ..!.!. ,, ~ ,, 

V1r fl 11
1 ,,~ ~ ,, ' 11 I , t ,, 

l "'''!~ \f I I I 

: r ~ "~\ r, 
11 7 

II 

II 
I 

... 
~ 713. SO = "' = 
~ 

713.!S 

713.00 e .... 

~ 712. 7S 

.., 
7l2.SO 

7l2.25 

712.00 

7ll. 75 

1u .so 

lU.~ 

7ll . OO 
JRPIURHT FE8RURRT flf'RR ,.RT JULT 3EP1E,.8EA tU!VEll8EA 



717.C!S 

1956 
7\7. 00 

718.75 

ne.so 

ne.zs 

ne.ov 

llS. 75 

Ei ,._ ns.so 
:; 

a 71S.l!S 

9 ns.oo 
a .... 71'.7$ c: 
::c 
: - 'TH.SO d 

g n•.!S 
~ ?1'.0l'l 
! 
::r ns.n .. 

t:J. 
• ,\,,r \~~ " l I 

i 
,, I ' \.., I :1 

,: w. 1 I 
'1 J,? T ~ ' \\].[ 1 
:1 .~ if i! l I 

'1 r . i\\_! I 
1 1 'I ft 

.•!, "': f I I\ II 

t•ff" I/ I • ~ 
I I l II 

I ,1 l I ~ I I I :LI 
fjl ~ I b.._.~ I I ~ ~ 'Vii ! 1111 11 I 1 1: I ! I!! ,I 'Id 

:1 1•1" ·1~ 11 1 l l"'""r.jj I ~ •. .t....._ . I : ~ :1 \I :!~ "" ~.~ .:. 
~-

:~ 1' 1 '' v II n HI~. .,, ~ - It, . ~ 1! II I' I f\ . . (, ~ 

~ 
lf F 

. 
~ "T"";' I I ~~ 

I . .. .. 
: 
'"' 

713. 1111 

= 
~ 

713. !5 

713.00 e .... 

~ 71!. 75 

.. 7tl!. SO 

7U!.Z5 

112.00 

7tl.75 

7U.SO 

71 l.lS 

711. l!O 
f'EllllURAT RPAJL NRT JUlT AUGUST NOYENllEfl 



117.!S 

1957 
111.ao 

Tll.75 

711.SO 

711,a 

111,ao 

11s.1s 

~ 111.n 
• ... 
d TIS.ZS 

9 TIS.Ga 

B 
Ii T1'.71 

r' \ , I' 
l · ~ !1 r!~. it • 1 

& ... 
II: .. 71, •• 
d 

I n,.n 

T1'.00 
I .. 
:. Tit.TS • 

~' ~ .. ~· I . \,\1.J. ~ 

i .. Tll,SO a 
& ... 
:a 

~ 
711.!S 

711,DO a ' v ... 
i 1lt.TS .. ., 

712.SO 

TU!.!5 

71!.ao 

711. lS 

TU.SI 

111.!S 

ln.au 
JllUIRT F!llWRRT Rf'fllt llAT JULT AUGUST SEPTDllER H8YE"9f:R 



717.ZS 

1n.cm 

7 l ll. 75 

ne.sa 

ltll,25 

1111.aa 

llS, 7S 

5 .... ns.su 

= 
d ns.zs 

s 7lS,llO 

~ n,,7S c: 
~ 
;; 

7l'l.SO 
d 
ti 7". 25 
t'. 
~ 

'"·"° i ... 
::: 713. 7S 
0 .. .. 
z 7'3. $(1 

; 
~ 

7t3. !5 

7t:9. 0IJ e .... • .... '' ,-_ 

i 71!,75 

.., 
7l!. SO 

n2.2s 

7l!..Olf 

7 lt. 75 

7U.SO 

71\.25 

1n .cm 
JR!IUART ff:MUAllT 

- - I 

Rt'Rl l 

I r~ 
~ i' ~ 
I, I I l /I I ,. ,, ~ n r1[1 )"""'r-..!.i_ AA I 
, ii ! 1 ,, ,, , . , • :, t j 1t!.i...I ' 111.~ ' 

JUllE JUlT 

v 
I 

1958 

. 



717. 25 

1959 
117.llO 

7Ul.7S 

7ll.SO 

ne.zs 

11e.oo 

11s. T5 
e ... 11s.so 
~ 

d 7lS,2$ 

~ 111. 00 

e .... 1l•,7S c:: 
?; 

= 71,,$13 
d 
t 71'.~ 
~ ... .., 

71'.00 

~ .. .... -......... .. 
~ 7tll. SO :: 
:!; 
::r 

~ 
na.ts 

·ua.oa 
~ 

~ 71!. T5 

., 
71!. SO 

. l I I 
11 H ~ l' al I ~ II I 1 I 

I 1 I /\" 1, I' It 11 1~ lln /\ ",11 11!1 '! ~ . ~ W,v " ,, ,•rf i I\. I 
LL.l,;,l ! ,, ,. . 

' !.~ .~1~ !' I I 11 l ~ ~. 11 I 1 1 !Ill 

~rt ' " ~ rn ~ l\M .11 
~ I " II L , 

.Y ' I '"''1\m W'in1 ~~"-11 It I I 1 1~ ' I I 111 ~ ' - -.. -
ti iT II i I I iU 
I ._ u I 1! ! 

'I •J'JI I 'I ! I I I I ' l 

, V/ I 
I I 

~. u 
JY 
I 

Tl!. !S 

11z.oa 

f~ _ -. - '· 
. ~ 

....... ~ , .. 

7U.7S 

7lt.SO 

7\t.ZS 

7n.oo 
JR!IUffA'I' Ft!llURRT Rl'AJL "RT JULT AUGtm 



717.25 

1960 
111. 00 

n e. 75 

ne.so 

ltlJ.lS 

711.CIO 

ltS.75 

Sf 
~ ns.sa 
:: 
a ns.rs 

s 1ts.oo 

~ 
c: 7l• . 7S 
~ 
:: 11•,sv d 

li 1l'-!S ... 
ti n•.oo 
i .. 

[, , 

"' ns. 11 . .._._. 
~, '·· 0 .. - I ... ,_ . . - . 

~ 
I ll'.111 

= 
~ 

113.!S 

e 711.00 

... 
i 71!. 71 

... ., 
'Jtt.10 

! . ,r...,. 

I'\. , .. V 

ll • I ;\i I II ~ I 
: 11'\ I\ l 1'.,!l ' : 
11:i , ~"W Nin ' i/ 111 ~ 1~1:: 11 I 

~ \J1~1 ~11 I~ 
I I,, I I .:' 11 I I 

~ 1 1 1 I ~-il---:- I 
!1 11;~ l ~I 
t ~~I 1/ \~1 \.J~ !I ~ ~ 

• ~ I T. I r ~' 11 11 

I 1~ I 11\ !! 11 ' 
:, If 111 t!'"S. !~ n 
'i' ·· ~11111~ 
11~: ~ !t I 1 I Ii' if'\.... 

H 

ltl.!5 
t f 

7l!, CIO 

llt.11 

1n.so 

1n.zs 

l ll.00 
JAll\IAllT fDlllUAllT llflllC!f Rf'IUL llAT JULT :SEPl [ftllEA 



719.ZS -

196 1 
7\9.llO 

7lS, 7S 

7lS.ISU 

7ll.2S 

7lS,OO 

71'. 75 

71•,SO 

., 
n•.n d 

~ ll,,00 
~ ... 
c: 7ll.71 = "" d 7Ul,ISO 

• t; ... 713,29 ... 
~ 

71.1.0U 

~ 
:a 7l!,7S ... ... 
L 

'Z l l!,IO 
;: 
= '1l2.d 

~ 
llt.oo s ... 

~ 7lt,71 

.. lU.CO 

lll.!S 

lU,CO 

'1ll7. 7S 

I 

t ~ I~ • '1 

~.I- " I I 11 ti. . ~ ~ ' , \r V-''I\ 1 '1 I\ ' 

" " \ ' 
~ ~' 

I - lo. tr' h._.-.1" . ' ~ ~ • ""'7 \ . I'..- k ! ' I 

1i~ ~ ~ 
~ 1, ,, I 

~t ·;~ II 
!i 1' . II . 

~ '1 

" II 

~ . '~\ '1 ~ ~ I 11, 111'1 11 

' I~ :JJ ,, 
I I I~ I I I I ' . _,, 1 1 I I 

~ ,, I I 
l'' .11\!1 '~ lri!Nl ~ ,,, 

I l .1 1 I .. 
11 11 qi1' : ~Ii~\ l o 
11 lrll 11 It I I I 1 ,,, 

~ ~ 

n a.so 
~ 1'( ,, 11/~~ 

___,,, 
I 11 1, I, L I 

n o.K 
'j 

1 · 
\ 1 

n o.co 
nllllUAAT Al'ftlL MT JULT AUGU3T S£1'TE"ll(ll 



111.!5 
1962 

?ti.Oii 

7tS. 7fi 

TIS.Sii 

1ta.l!:S 

ll:S.ll'lf 

1".1S 

8 ... 1".sa 
: .. 
a 1n.n 

~ 11•.ao 
e 
~ n1.11 
~ 
= 71'.n c;1 

t; 711.ZS 
~ ... ... 

ll9.lllt 
i ... 
:: 1l!.7S 
0 ... 
~ lit.SD % 

:: 
:: 

re 
nz.es 

_, 
ltt. !Kt e 

~ 

i 1n.n .. 7tt.Sll 

ltl.U 

1u.ao 

i 
I ~ ri 

,,, 
~ ,I, r~! 

~\ ~ 
'1 ,, ~ II JI ~ 11 , , A ,1,, 1..1. 

" I. 1\\ 

/1 I • " 1y ~ ,, ' ;:'\ i. i,l){ I ~ II 
1, I I ~: ...!... ~ 1111 , 1 ~ I ~) ! 1i\ I :1 _,,,. 

• I o I 
~ , , , , 

I (/ - ·-r ~ 11 I \) 11\ '·;~ 1\)1 
.I• ' " : 1 1! 11 j I II 1111 , :, Ir I 

f~;Pti \i 11 T11 I 
y 111 ~ 1:11!~ ~ , f, 

I I 1, 11 I 1111 II It 
,v ~ 

/ 1' l I 
::11 \I 'r I I ~ 11 i: :, ' 11 " ~ 

ti I v jl i I v II 
11 ~ 11 I ' ~ • 

,,,,,r·" I I I 

y 
_ _.V-

-~ 
" . - - .,,,,...__., 

L.... • • , -
lt8.lS "' 

~ 

TIO. SD 

na.!S 

no.oo 
ft'lll'IUR!IT Rf'll fl Jlll..T 'El'T EllOEll 



ne.rs 
1963 

718. mJ 

ns. 15 

7l5.S1J 

7\5. lS 

7\5.GO 

n•.7S 
~ n•.n 
?; .. 7H.l! 
i:I 
~ 11•.aa 
a 
! ltl.71 

?; 
7tl,IO 

" t; 1\S,H s 
111.00 

i ... 
::t lU!.18 
Q ... ... ... lU!.IO f .. 
::t 

~ '"·" 
7lf.mJ e .. 

(' ,, n 
I " .!lJ I ' I 1\ I t I 

L ~ I .LW.W 
I ''fir\ ,.. 

I }I I !'Tl! t ,' \ I II I 1\ : " 
111

1 1, Jr IT ~ . I I ........ 
~ I~! 1, \I ,, 

I 

JR 
, ,, " ,·~1., 1, I 

,,~ 
J I I ( 

~ ~ 11 I II , '· . • I I 

:.P" 11 TT 'l~ 1' 

" \! ,1 \I• ,1 
' A~ I\ " ~ " II 1 ~ \~ ~ -~ ~ • - - II I I \!L I . ~ 

........ I 
-.. ;-, ~ ~ I 

' "' 11~ "-. 1\ /.. 11 I I 1 I ~ I 
'' I. I ' 
II \, \ I t '1 ~ , 11 . 
' 

i ... ru.n .. 'I'll.SO 

nt.H 

7lt.OO 

7l0.'1'S 

n u.su 

7lO,!S 

nu.ou 
r C9flllflftT Al'llll ~RY JULT 



717.lS 

196ll 
7t7.00 

7111. 75 

ne.5o 

ne.zs 

ne. oo 

715. 75 

Ei ... ns.so 
-a 7tS,lS 

5 7tS,ou 

Iii ... n•.1s c: 
~ 
:c 

d 1l•.l'lO 

' 
! 
I 

ti n•.!S 
t! 

n 
II 

~ n•.oo 
~ 

713. 75 
c 

"" ~ 7l!. 50 x 
~ 
::: 

~ 
7lS. lS 

7lS.OO e ... 
~ 7t!. 75 

;; 71!. SO 

7li!.!S 

II ,, 
!! ~ I 

II 
1·J.,µl Ji ! I 

I I ~ II ~ " 
1\,1 I' i rY.~~ I ;111111\ '1 11 

II jl 11 ,, I 
!! • I - r. 1 I A1 I~ 1 I . ' . ~ 11 11 I It ,1 II ii 

'01' , . ,. 1, 11 ~ ·1 

" 
1 •n11 • I 

~ 1i'' 
1'

11 i1 v ~ ' .. \! ~ ! : , , I 
I 11! ! I I II 

!f ,, If I v ~ I I~ ~ 1i I I 
~ ·~ ~ I H 1i ! u ., I 11,1 ' 1111 ' IJ' l 1111' 1 j·w iv;.. 11 1 ' ~ j ' v , 1 ,; \I I ~. 

___., -~ I ~ · ·' rrr I I 
A .. . -.. ' .. \ \' I I/ 

~ 
... 'I ., I ' 

7t!. OO 

71\.75 

7ll.50 

7ll,ZS 

1u.oa 
ranuRnT fl'l'IJL JULT 



717.25 

1965 
ll7.00 

7l9. 7S 

7\9.SO 

ne.zs .I 

,1 . I 
I ' 

,, ~ ~· ,1 I ~ ' a ne.oo 

n s. n 
Ei ... ns.so 
"' .. 
d ns.zs 
i:; 

715. 00 _, 

fl ..... nt. 75 er 
:: = 
d 11•.SO 

t; 11•.e 
~ 
:, 

7l•.OG 
! 

713.7$ 
c w 
~ 713. SU "' x 
; 

~ 
713.215 

~ 
l\3. 00 

j ll!.75 

.., 
7t!. SU 

~ ill /( ~ ··r, ' 1 ,. 
,, I IJ 

~ • 'I ~I 11 /1 : !' •' I I 

i'I(" l -.. !1 I 11 11 11 ,_ 
- 1 ~ )1 ti 1! v I I ~ I ) I I I ,1 ,,,, 

. I ! I I I I 'J''·vt ~ .H I . ~ • ~ ,•JI IJ IJ I ~ ' ' ·1 1 
" I • I 

11 ;~ ,, 
,, . I : 'I J :~ ~ ~ I 1 I 

JI t.I ~ 
~ ~ I 11 II I~\ , 

11 :} 
. ,, 1• ~, l ·;U ~ l I ~ I 1' I 11 ~ 11 I 11 \I··~ -

• I r:-
' I ~ Ji l 

1 ~ : I 'J 

111\'f ~ 1!1 \ 

,Wi r 

.ii u 
I 

/ 
}' 

I 
A_ r ~ 

~A••• r_,. , 
;' _._ 

·' • ;, ,.....,. " 

71!.25 

71!.00 

'l'l l . 'I'S 

7tt . SO 

7lt.25 

7l\.OO 
JAHUflffT llflflCll llf'Rfl ft RT JULT SEl'l£118Ell 



1\1,25 

1966 
111. ou 

7l7, 7S 

1n.so 

717.<!5 

717.0U 

7ll,7S 

Ei 
'" ne.so 
~ 

d 711,25 

5 711,00 

a .... 11S,'7S a: 
~ 
: 7lS,SO 
d 
t; 7lS, !S 
~ 
~ 

115. 00 
~ ... 
:: 71'.75 .,. 
~ 71'.50 % 

~ , II( 

I 11,~ 

~ I AV ~ ,, ., ~ I 

1\ II !1 h ' ' " 
,.\~ ' ~ II 

I I ' I ~ ·, I/ II I 
I' ~ ,, -v ~ ~ 

I ~ I~ ·if ' 
! v ' 1 e 

•· I~ ,, 11 .,j . ' " ~ I ,. 1111 . -
,, 

/· If II 

~~ 1: ,, 
f II ,, 
' . ,, 

/ ' \ !' ,, 
I l ,, 

v \.~ '~ , 1 
11! 1.'tl 111 I! 

J i ,, ~~ 
V \ 11 ~ I I 

I ~\I y' I If\ I I, 

~ I 

/\ ,,_ ./ \
1 ll \Ti\. ! ~I I -I-~ 

"-fa .~· \ 1: I I \; 
1, ' I I .I \.,.I _____... .,,,,,,. v ' I ~ "V '"' I ' 

~ 
~ 
:z 

~ 
71'.lS 

71'.00 
0 ... ... 
5 7t3. 7S 

~ ., 
713. SO • 
1121.zs 

713. 00 

7U!. 75 

112.50 

nz.n 

7\2,llO 
JllllURllT F£8RUART Rr'RJL JULT NOVEii BEii 



Tn.n 
1967 

TIT.DD 

Tll.TS 

T11.n 

111.n 

Tll.DD 

TIS. TS 

ii 
~ Tts.sa 
a ... 
; Tll.n 

9 TIS.GO 

El ... 71\.ll I ... 
& ... 71\.R d 

I T1'.!I 

71\,00 
I ... 
a Tll.71 
•' t ... 711.IO I ... 
a 

~ 
Tll.n 

ns.DD 
I ... 
i Tll,TS 

I 
j\ ii 
11 ~ II 

fl F\ H;\~ 'l I 11 

"~ - I__\. j "'- Lll • _.. . 
/ ' l l- \I \ 

\'"1,~ II \ 
I ~ "' ~ \ \ \I 

~ 
... 

I ;{1\i. l I w ~ 

/ 1..l'''N. tr1 . . I 

~- -~·· - I r... j~ 't~ I~ i • I ;. '( 

"' Ii l y -._ \ I \ 

w ~ ! 
1j~I~ 
If ! I I I 
•r 1 ·; j1\i~ ~I. 

I 

J. H ~ 1, 1 l "' :1 • t\ 11 
'I I ,, '11~ rt ,, 'i I ,, 

t 11 , , ,f 1 I~ 1\ 11 :, I\ 
11 h It 

J - 1' '111 I 1'i ~ '\11 " ' 
I~ Ii! I I I I q A 

II 

~ I' 'I IT,, ' .. fl\ ,.._11,-.... 
~ t I \n! U 111 ' ~v '7 .. 

I' l' 
II l I 

11 If 11 
- 11 I If ,, I II 

~ II .. 
I I 

., 
ll!.SO 

T1z.n 

TIZ,DD 

TU.ti 

711.SO 

Tn,zs 

TU.DD 
JAllUlllT F911Uf111T flf'Rll ltAT JUNE JULT 



7l7.l5 

1968 
7t7.00 

7tll.75 

ne.so 

719,!! 

ne.oo 

ns. 715 
ti ... -. 7tS,50 

-
d 1US,2S 

~ ns.ou 
e ... 1i.. 75 a: 

~ a n•.so 
... 
u ll'-ZS w -. 
~ n•.oo 
i .. 
x 713. 7S .. 
"" ~ 7l!,SO 
~ 
:>: ... 7 t!.ts 

~ 
s 7t!,OO 

' 
~ I I 

'1 I • 1 

" 

-. 
J ft 

11 ~ :1 ~ . 1, ... !~ 

' I I ~\11, I\ !>. ~ It pll ~ • 11 I L 1:1 11 II 11 I ~...!..L ,', i fl n1 \ 
. 

' A 
I 11 ,, • 

11 11.X ' : I •; ~11 1 ~ v y~ · I 11' ,, 
'v.~ ~J1ru 9' "' . ~ 11 11 I It ~ I I I . ~ ii ~ ~ I 11 I 

,_J__ ;J). r<, '11' i' I I I 1 
I I 

) I 'l... 
! , ~ I , , 

~ 
., 

I ~ \' I '1 I 

l1 .... .. - ,1 ,__... r"\l · y I - i 
~ '1 

' , . v • 
I ~ 

... 
i 7lt. 7S 

... nt.so 

7tl.ZS 

11z.oo 

7 U.7S 

7tt. SO 

1u.zs 

1u.oo 
f'tlllllJRRT "RRC!t Rf'AIL JULT 



71?.!5 

717.00 

7ll. 7S 

111.so 

711.!S 

111.00 

7\S,7S 

9 ... 7l5.Sll 
:; 

a 7lS, 215 

,\ f"i s _ ... - ........ 
'71$.0D 

a ,.!,,. .. _r 1' 
!f ~-... 71',TS "' ~ a = nt.so g 

ti 7l,.!5 s Tl'·"" ! .. ... .,"· 7S ... ... 
% ltS.SO 
: 
= 

~ 
713. l!S 

lts.cm s ... 
~ 71! . 7lS 

"' 712. S'O 

71!. !S 

71!. IJO 

?lt. 75 

7ll.SO 

7tl. 25 

7U. oo 
JllKUA!IT ITllllWlllT llAllOf Al'flfl 

,, 
,1 ,1 ,, 

I 

I I / I 
,'\ A I\ t i ~ I I 

111111_1 .,, ,,, 
!/ \,-:; • • I i 11 \ 

''-~ ~ IJ ir I V 

1\ I 

I 

;1 
1' 

I '1 I 

ri I f/I t , I 

,, . , , .,~ 

\I y • 

JUlT 

1969 

l 
I' I 

• !\ II 

l f ,, { 

v ~ 



7t7. 2S 

717. 00 

7tl. 7S 

718.SO 

711.ll 

719.00 

7115. 71 

Ei ... 7115,Sll 
: 
d 715,!S 

5 11a.ou 
e ... 7l,,7S a: 
~ 

! 1970 
' • 1' 
n ~ I 

A -~ ,'I LJ rr ~ ~\ 11 ~ .. 

"· :).I 
~- · I ' ~ 1~ 

~ ~ ~v~ 
~ I I 11\ , ' 

/ ' I ~ 

~: 
,, 

- " ,_ 

'w I 

7 ....... 
I ~ ' !I 1 

\1 \I I"'. ~ ~ ~ 

''1:\ .,~ ~ .~ ~, 

'" ~~ v ~'I'-,,., 
I U 

l · 

;; 
71', SCI 

~ 

ti 71'. ts 
~ .. 
"' 71,. llO 

~ 
:: 
0 ... 71:,, 71 

~ 7!3, SG : 
: 
"' 
~ 

7Ul.ft 

e 7t,.llO 

... s 7l!.7S 

! .., 
71!.150 

712, U 

7ll. OO 

7tl. 7S 

7U,SO 

7ll,l$ 

lll,OIJ 
rollURllT llf'IUL llRT JULT RllGU3T 



l t7. 25 

197 1 
1\1,00 

719.7$ 

711.SO 

111.zs 

7\9,CIO 

7l!l, lS 

s 
' 715,SU 

-
~ l l!l. 2$ 
d s n s.eo 
a ... 

7l•. 7S c:: 
~ 

~ n•.se 

ti llt.ZS ... 
' b 11•.oo 
~ 
:: 71'. TS 
a 
"' ~ n ,.se x 
"' ... 
:: 

1' • ~ ~ ~ 

~ 
~, "-' ' II ,. ,1 

\ j 
l , 11 -....... r. ~\ 

J v ~ 1, ~~ I, , I 
11.1\. 1.l 

~ ~ · \\ ~ 
If I 

( , I . . ' .~ . ~r: 7> '7 
~,, 

- ~ 
., 

v~ ~ 
' \'1 ' ~ 

~\h i 
" \:'~ .I ,, 

1 r,;V" 1'' /\~ • .'i '1 I ~ r 
I 'I rl f;\ ~ 1' 

,, 
Vi," I! ~I \I !' I I~ 1, 

I -f \~~ :7 '.111 
1' I I 

' 1 II~ • I ., :; 1 
~ 

t '1 
\1 

I 
~ 

7\3,!:S 

a 71.2,ll!J 

... 
~ 7U!.7S 

;; 
7U!.~ 

7ll,lS 
.. 

112.00 

"Plt. 75 

TU.SU 

7ll ,lS 

111.00 
rrllAURllT lll'llJL llAT JllLT llUG\131 



llT.!S 

1972 
111.00 

7te.1S 

lll.Slt 

7tl.lS 

lll,CJCJ 

lll.15 

9 
' lts.su -
d lts.zs 

~ lU,0\7 J 

e .. 7lll.7S ~ 
~ ll'l.!Se g 
t; nt.e:s 
~ :. ltt.00 
i .. ,,. 

1:!.11 
0 

!; 
lt9.SC 

~ 

_,_, .d 
I~ ~ 

I' ~ ~ .J I 

/ , , ,~ 
I f \ 

_/ -: 
~ 

~ ~ I 
• I I 

,,,.,-- .,. 
~ It 

I 

~· 
.. 
'1~r. ' 1, 1, ,1 

,_ 
I ''/7'1-c' l i!1 1' I 

II ,, 
I~ . 

" \,~ • I --,,., 
~ 

11' ,, 

' 
., ,._.-. ' 

:z 

~ 
ll3,lS 

ll!.lllf e .. 
i ll!.TI 

.,, 
71!.SO 

TU!.ZS 

7t!.OO 

TU. TS 

ltt.50 

Tll,l:S 

7lt,CllJ 
lllllCH Rfllll llAT JUlT 



lll.?S 

1973 
lll.llO 

711. l'S 

711.IO 

111.n 

n1.ao 

llS. 7S 

Ei .. 715.1511 

= 
d llS.!S 

s lll.00 

a .... 
c:: 71\;71 
::c 

~ 11•. su d 
b 7\IL.21 
t' 
b 

11•.oa 
~ 
"' '''· 7' 0 
w .. 
~ ll3. IO 

"' 
~ 

71'.211 

e 71S.OG 

I 

~ 
,1 

,, I 
I 

- I\ (~ 11 !, ,, ,, 
• - ~ -

--~ ,.__ " LI... ,, ., • II I\ ~ 

"V\ (';)' v ~· ~ ~ I I f I I • ~ 
-,, 

I I~ .- - I /1 f 11.i.. t ,,,. 
-.... • i\.t... !I v • '' :Kt.i: ~ i1~ 1 1111 ii 

"1"" J \~ \1 ~ I! I 

'I ,, 11 ' I ,, l 
~ ~ ~ 
! . I 

.... 

~ '7l!.7' 

., 
71!. IO 

lll~.l!S 

71!.W 

l tt.71 

ltt. SO 

lll.lS 

l t\ . 00 
JRllUAAT A1'11JL J\A.T 



711. 7! 

711.SO 

711.lS 

711.0'IJ 

711, 7S 

'711.!'IJ 

n1.zs 
9 
~ 711.0'IJ 
2: -a 7t7.1S 

~ 
.J l\7.!50 

a .. 711.!S a: 
x 
c ... 711,0lf d 
t 111. TII 
~ 
ti 

'711. IO 

! 
:: 
0 

711.Z:S ... 
&. 

! '711.0U 

:r 

~ 
ns.n 

'7tl5. S1! 
C> 

"" .. 
~ 

'7t!.!I 

.. ltl5.0U 

lH.15 

""·"' 
lH.ZS 

n•·"" 
ll:S.15 

ll:S.SD 
f'(llllURllT 

j 
// 
I 

,~ 

)' 

f 

RPIUL 

1971.l 

r 

\ 

1.:~ I • 

Jtn.T fMIU!IT 



1n.n 

7ll.GO 

711. 75 

7tll.SU 

nt.ts 

711.~ 

Ul.75 

~ ltl. SU 
~ 

d ltl.!S 

5 ltl,00 

a 
! 71'. 111 

:: 

' 1975 • 
I It :1 

I " ~ ' ''..J.! ,1 I 

.A Ar ~;)i! ~ \~I I 1i . 
I II u_ ,, ! ~ " " _;/" .~ ~ 

\.;-- u I 1• ' ~ ' I 1' I . I \ I I 
~ _J ~ ~ 

11 TT1 1"':"-~~ II lll 1 1' I ~ ~ I 
' I 1 1 :1 ,, ,, l 1;,,.1, Vi\~ - 1' r-- ' " I 

11jlfl I , 

l' \~ \ 1 I ,, 
l 1 I 
~ I 

I \~ 
I 

1/V\_ . ...._ -11 
I I ~ -
\J ... lt\.IU 

d 

~ 11,.zs 
b 1t-.es 
! 
"' m . ..,. 
0 

~ 
;: 11t.so 

~ 

~ 
7t3. !S 

0 
7U. W 

v .... 

i lll!.7' 

.., 
711!,IO 

ll!.25 

lll!.CJlr 

7ll.7S 

TU.GO 

71\.211 

1n.oo 
lltftll Jlll.T 



111.!S .. 1976 
117.0G 

no. 1s 

?lf.150 

11e,zs 

111.00 

7115. 75 

~ 7ll, !W 
~ 

d 111. !ll 

s 7tl.OO 

e 
~ lft.7' 
~ 
:z: - lH.ll'CJ 
d 
t; 71'. H w .... 
~ 7t,.ocr 
i ... 
:: lllJ. ll ... 
~ 
: ns.so 
"" 2 

~ 
ll3,ZS 

713. 00 a 
a ll!,711 

..... ... lt!.ID 

7tl!.ZS 

ll!eOO 

ltt.71 

I I ,,., q 
~,, ,, 

' v I'~ v ! 4 .. 
!!....c..i..... ~Y 11 ~ ~~ 11 • I , -- ; 

~ 
_,, - l \ ' I I t""-" l\!JIJ I ,, 

~·11 1~ 
~ ~! '- ~I 

I v 'i' r\ ~ ,. 
\I\ I 

~ 

\~h 
'~ If u 

'.~ ~ ' , 1 ~I 1 
I t ~I \ \~ 

'\ . 1 ' 
!1 

"W " I ,1 j 11 \ I I ,,1 
u ~,, 

~ 11 '1 1' ' I 
I 11 !••' 

I I ffil l\ \1 
~ ~ \..y~ 

" "U\ ~ ' 7ll.Sll 

1n.l5 

7U.GO 
Rf'ftfl llRT JULT AUCU' l 



l , ,,, ~' • / , , :t .. 

7, 

f t:SRUAllT flf'RIL "'IT 

' 

, , 1 - r.., ' · 
I 11 I ;I """ 

I' 1, I' 

JULT lllJGV3l 

1977 

I 

NISYEll!IEll 



'117. ZS 

1978 
717.00 

'719. TS 

7lll.SO 

7l9.l!S 

ne.oo 

ns. TS 

E ... ns.so 
: ... 
d ns.zs 

s ns.oo 
I 

~ 71'.TS c: 
~ 
.z: - 1".so d 
t; TH.!S 
"' ... 
~ n•.oo 
@ .. 
"' 11S.1!S c .. 
~ 71!.$11 
~ 
; 

~ 
113. ZS 

lt!. llll e ... 
i 7l!. 7S .. nz.so 

I r1 l 
I 

,, ft 1'~ ,, 
~ I ~.' 11 ' ll ' ~ ' . 1 

I~~' 
n ' l'~ ~~ ~ • ,1 " '· I~ If l I 

"' II 1.I 11 ,, ,; I 1,,1 I ' 

" ': 1 ~I I ' i! ~ ~ ~ ~ . 
~ ,r v I ' " 

, . -' 

l ~I I ~ 
' i ,/ v . 
~ 1 

~ 
f 

/ 
v 

h 

nr.zs .. ~ -I/ 
7t! ... 

7U.7S 

7tt.5" 

lll.!S 

1n.eo 
.JRIMl!IT FTilllUART !CAT J ULT ~(PT OlllEll 



7ll.!S 

1979 
7 \7.CJO 

7UI. "1S 

7Ut.Stl 

7tll.2S 

1111.CJO 

715,75 

s .... 7tS,SU 

= 
d 7tS,2S 

~ 7lS,OO 

e .... 7l, ,7S c: 
:: 
:: 

d "'·'° 
t 71'.\?S 
~ 
t; 

71'.00 
~ 
::I: 

713. 7S .. .. .... 
§ 

71'.llO 

::I: 

~ 
713.26 

7t3. lla a 

I 

11 ' ' ,, !' ~ - 11 

:~ ~ ~ 

.ir ~ 
/ N '1 

I ~I 

~ ·~~~ I I I~ ~ ~ ~ ' l1V11 I I ~ 11 ,, ,, I ' \' I .. ,, 

I I ,, ... ~ · ·t.. ;1- I ,, I (\11;\1\1\ , 1111 ! I 
I 

( \ . f" IT' 1'\'Nl I 
\ j I 

I 

- ~ b..~ .L I 1'11'~ ~ - ' - - - 1! 11 I r. 

~ 
,, ., 

'\.J.l '' I \1 ,, 
I l ' I ' / 

~ "' ,, . ..,._ ......_ 

.... 
g 712. 71S .. 712.SO 

7l!.2S 

7t!,OO 

7ll .7S 

7U.IO 

7\l , 25 

l'l\,O'Q 
JRllUAllT F(SllURnT Rl'llJl. "AT JULT 



7t7, !S 

1980 
ll7,00 

7t8.7S 

. 'Jll, SO 

lte.!S 

7te.uo 

7tS, 7$ 

Ei .... ns.so 

= a 7tS,!3 

~ 
...J 111.00 
e ... 7U,7S a: 
~ 
;; 

ll'l,SO 
d 
t; ll'l.25 
~ 
ti nt,oe 
i ... 
:: ll:t.11 
0 ... .. 
~ 71:9. SO 
'Z ... 
:c 

~ 
113. !S 

713,l!U e 

~ I 

I I 
' ,1 , J ,, I \n " ,, I 

, ,., ,.). ~ I' ~\ U I in J1Lt ~I fl I II I • ~" 1\ • ,. -:I: '•"' " ,, 
' .~ 

v~ 
,, "1l'7i , ~ ~· \W:- '! 

'"' lT::L 
l t ' I I I 

,/ I ~; ~·' ' • I 
~ 

., 

. ) - ' ... 
' t ~ ,1 

,, 
Vf\;\ - ~ v II 

' I 

l I~ 
I I \ 

'1 I\' -.._ .. 
~ 

7{!,7$ 

., 112.so 

7t? . 25 

lll!.lle 

7\t,'75 

7tt.SO 

7ll.H 

7ll.Oll 
~URRT llf!flOt Rl'Rll RRT JUlT 



ll7. ZS 

198 1 
ll7.00 

ll9. lS 

ns.so 

7ll.t 5 

lll. 00 

7l!S.7S 

~ 7 l5. SO 

= .. 715.tS 
d 
~ 7lS.OO _, 
e ... 
a: 71'. 75 
!: 
= 
d 71'. Stl 

t; ... n,.ts 
$ 

'ltt.1111 
C> 

~ 
:r 1l3.7S 
"' ... ... 
! 713.SO 

% 

~ 
ll3.2!S 

712. 1111' e ... 
~ 7\t.71 

... 71!.SO 

l U!.'2:5 

I ' ~fl l ! I 

i , ....... , , Cul \' ~ ..... ITI 7. •'- ,1 '1 
I 

I :, .~IT\ 1 1 111~ ~ , I 1, • 
:~ l1f. ir ~ 111 V\ I r. 1 ' \ II 

~ I I 1 ' I I '"!.:a.. , 11 '~ . ' j 
, :. ' n. 

14 ~ ~ 
1' _ J;{1 '1 

I 
\ I 1 1\~ I/~ ~ • I Ii i I I • I' ' 1\~ 

~ - ;1 v 11, I I ~! yl ' ~r.~ - V I •. y I 

I ~ """'""- .. ,\ ..... 7 ~ 1/ I 

v I ' 11 tf 
' ' \ 

llt.IJO 
. 

7tt.71i 

7\\,S:O 

"l'U.~ 

7\t , 00 
Rf'llJL llllT JllLT 



APPENDIX G 

Lake Winnipeg Levels 
(data) 

1915-1981 



SIMULATED WIND EFFECT EL IMINA TED LAKE WlNNJPEG LEVELS 

1915 JAN FEB MAR APR MAY JUNE JULY AUG SE'PT OCT NOV DEC 

1 71 2. 17 71 2.08 111. 95 71 1.69 11~.os 711.98 7l~·07 p2.6l 712.63 H~:H 112.1g 71~-·6 2 712.1 5 712.08 711. 9 4 711 .70 71 .05 7 11.98 1 .o9 12.61 712.66 7 2.6 71 .43 
3 712.14 712.09 71 1 . 94 711.1-8 712.07 111.q9 712.15 712. 58 712.67 712. 75 712.68 712 . 43 4 71 2 .14 11 2. 10 711.94 711.68 712.09 71 2.03 712.16 712.52 712.69 712. 76 712.67 712.43 
5 712.1 5 112.11 711.94 7 11 . l-8 712 .10 712.04 712.16 712. 46 712.69 112.eo 712.67 712.44 6 712.16 112.11 711.9 4 711 . 74 712.16 712.07 712 . 16 712.46 712. 70 712 . 81 712.67 712.45 7 71 2. 18 112.12 711.93 711. 79 712.15 712. 08 712. 16 712.52 712.70 712. 84 712.68 712.47 8 71 2 .18 112.11 711.93 711. 79 712.16 112. oe 712.16 712. 53 712.73 712.05 712. 70 712.49 9 71 2. 18 11 2. 11 711.92 711.78 712.15 712.08 712.13 7 12.53 712.79 712. 04 712. 73 712.50 10 112 . 1 2 112.1~ 711 . 92 711. 78 712.14 112.01 712.13 712.56 112.es 712.84 712. 74 712.50 

11 11 2 .1 2 112.0 711.90 711.78 712.13 712.06 712.14 712.58 712.85 712.82 112. 74 712.49 
12 71 2 .1 5 71 2 .07 711.89 711. 78 712.ll 712.07 712.16 712.59 712.87 712.81 712. 73 712.47 13 11 2 .11 71 2.07 711.89 711 .77 1 12.10 712.07 112.22 712.60 712.87 712. 78 712. 72 712.43 14 71 2 .17 712.07 711.89 711.77 712. 04 712 . 13 712 .23 712.60 712.88 712. 73 712. 7~ 712.40 15 71 2.16 71 2.06 711.89 7 1 1.77 712. 04 712.15 712.25 712.61 112.e0 712. 72 712.6 712.39 16 71 2 .1 5 71 2 .05 711.89 711.77 712.0l 712.16 112.21 712.60 712.88 712. 70 712.63 712.39 17 712. 15 712.05 711.89 111. 78 712.00 712.15 712.29 712.60 7 12.88 712.69 712.57 712.38 u 71 2 .1 5 71 2.05 711 .88 711.80 711. 99 71 2.15 712.3~ 712.61 112.9g 712 . 68 712.56 712.38 71 2.18 71 2. 04 711. 87 711.83 711.99 112.12 712.3 712.60 712.9 712.66 112.55 712.36 2 0 71 2. !8 712.04 711 .85 711.88 711. 99 112.11 712.43 712.62 712.95 712.66 712.53 712.36 21 7t2. 14 11 2.0 4 1p.8• 711.88 1H.99 1f2 .1~ 112 .44 112.63 112.97 7f2.64 112.5~ 7i~·36 22 7 2 . 14 1 2 .03 7 1.83 711.94 7 . 99 7 2.0 1 2.50 7 2.63 1 2.98 7 2.64 1 2.5 7 .36 2 3 712. 14 71 2. 02 711.81 711. 99 111. 98 712.09 712.51 712.66 712.97 712.63 712.45 712.36 2 4 71 2 .13 7 12.0l 711.80 11 2.05 711.98 712.08 712.51 712.66 712.94 712.64 712.40 712.36 25 11 2. 12 1 H .99 1p.8s 712. 05 1 11 .98 712.07 112.s1 712.66 712. 92 712.67 112.•o 712.36 26 712.ll 7 .99 1 1. 7 712. 03 71 .96 712.06 1 2.50 712.65 712.86 712.68 7 2 . 40 7 2.36 2 7 112.1 1 711. 98 111. 78 712 . 03 711. 96 112.05 712.51 712.64 712.80 712.69 7J 2. 40 712.36 28 71 2. 07 711. 96 111 . 76 11 2 .02 711. 95 712 .05 712.53 712.63 712.76 712.70 712 .44 712.39 29 112 .01 - 111. 75 712.03 7 11 . 95 712. 05 112.55 712.63 712.73 112.10 712. 45 712.39 30 1 2.01 711. 75 7 12.04 711. 96 712.06 1 2.61 712.63 712.72 112. 70 712.46 712.39 31 712.07 711.75 711.97 712.EiO 712.63 112.10 712.36 

ANNUAL SUMMARY OF DOA 
JAN FEB HAR APR MAY J UNE J ULY AUG SE'PT OC T NOV DE'C ANNUAL 

MI~ 112.01 711 .96 71l·75 711.68 111.95 711. 98 112.01 712.46 712.63 712.63 112.40 712.36 71 ~ .68 MAX 11 2.18 11 2.12 71 1 .95 112.05 112.16 71Z.16 712.6 1 712.66 712.98 712.85 112. 74 112.50 71 .98 
AVG 712.14 712.06 111.86 711.84 712.0 4 712.0 7 112.31 712.59 712.82 712.73 712.59 712.41 712.27 VO 1907389 1722606 1906657 1845093 190711 8 1845695 1907864 1908609 1847629 1908967 1847036 190A114 22462112 



Sf MULA TEO WINO EFFECT ELIM!NATED LAKE WINNIPEG LEVELS 

1916 JAN FEB MA R APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 11 2 .36 112 .13 112.03 712.03 712.42 713.4~ 714.25 714. 71 715.36 H~:B 714.88 714.88 
2 712.34 712.14 112.02 712. 04 712.44 713.4 714.26 714. 72 715.35 714.82 714.86 3 712. 34 712.14 112.02 712. 04 712.45 713.55 714.27 714.78 715.35 715.32 714.76 714 .. 84 
4 71 2.33 71 2. 14 712.03 712 .04 712.47 713.57 714.27 714.84 715.29 715.33 714.70 714.81 
5 71 2 .33 712.15 712.03 711. 99 712.49 713.58 714.28 714.90 715.28 715.30 714. 70 714.80 
6 71 2.33 71 2. 16 712.05 711.99 712.51 713.60 714.28 714 . 92 715. 28 715.29 714 . 69 714.80 7 712.33 712.18 712.07 711. 96 712.57 713.61 714. 29 714. 95 715.27 715.28 714 . 10 714.80 
8 71 2.33 712.18 712.09 711.96 712.63 713.62 714.33 714. 96 715.27 715.26 714.70 714.81 9 712.?.7 712 .17 112.10 711.96 712.69 713.68 714. 34 714.97 715. 28 715.25 714 . 76 714.83 10 712.27 712.17 112.10 711.97 712.75 713. 74 711t.40 7 H. 98 715.28 715 . 24 714. 82 714.83 

11 112.2~ 712.17 712. 11 711. 98 712.81 713.75 714.46 715.00 715.29 715 . 23 714.88 714 . 86 12 112.1 712.17 112.1 1 711.99 712.85 713. 79 714.5~ 715. 00 715.30 11s. 22 7]4.89 714.86 13 712.19 712.13 712.11 712.03 712.91 713.~0 714.5 715.0l 715.32 715.2s 714.90 714.86 14 712. 19 712.13 712.10 712.03 712. 97 713.86 714.55 715.0l 715 . 33 715. l 714 . 92 714.83 
15 71 2.18 71 2. 1 3 712.09 712.03 713.03 713.92 714.56 714.98 715.36 715.18 714.93 714.83 16 71 2. 18 712.13 712.09 712.04 713.04 713.98 714. 56 714. 96 715.35 715.JS 714.94 714.83 
17 712. 18 712.13 712.08 112.05 713.05 714. 04 714.57 714.96 715 . 36 715.14 714.95 714. 78 
18 112.18 712 .13 112.01 712.09 713.06 714.10 714.57 714 . 94 715 . 36 715.14 714.97 714. 73 
19 7 2. 18 712.13 712.07 112.12 713.06 714.ll 714.58 714.94 715.36 715 . 13 714. 97 714.73 20 712. 18 712. 13 112.05 712.18 713.08 714.13 714.60 714.94 715.36 11 s.13 714 . 97 714.73 
2 1 71 2 .18 71 2.1 4 712. OS 712 .20 713.08 714.13 714.6~ 714.96 715.37 11s.12 714. 97 714.69 22 712.18 712.14 712 • 05 112.21 713.14 714.13 714.6 714.99 715.37 11 s.12 714.97 714.67 23 71 2. 18 712.14 712. 05 712.24 713.20 714.15 714. 65 71s.05 715.31 715.09 714.97 714. 63 24 112.17 112.1! 71 2.05 712.26 713.22 714.16 714.68 115.H 715.37 715.09 714.96 714.63 25 112 . 11 112.0 712. OS 712.32 713.25 714. 19 714.70 715. 715.37 715. 09 714.94 714.64 26 71 2. 16 112.01 112.os 712.32 713.26 714.20 714.72 715 . IA 715.37 715.09 714.93 714.65 27 712. 16 11 2.01 712.0S 712.32 713.27 714.22 714. 72 715.22 715.35 715.08 714. 90 714.65 
28 71 2. 15 712.06 71 2.03 712.32 713.29 714.22 714.70 715.23 715.34 115.oe 7}4.89 714.65 29 71 2 .14 712.04 712.03 712.33 713.32 714.22 714.70 715.29 715.33 715 . 06 714.89 714.65 30 112.13 - 112.02 712.39 713.35 714.23 714.70 715.35 715.33 71 s.oo 714.88 714.64 31 7 2.13 1 2.02 713.40 7 4.70 715.35 714.94 714.63 

ANNUAL SUMMARY OF" DATA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 112.13 71 2.04 71 2 . 02 711.96 712.42 713.43 714. 25 114.71 11s.21 714. 94 714.69 7}4.63 11!·96 MlX 712.36 71 2 .18 112.11 712.39 713.40 714 .23 714. 72 115.35 715. 37 715.33 714. 97 714. 88 71 .37 
AVG 71 2.22 712.13 71 2 t 06 7}2~11 7~2j94 713.91 7~4.51 715.0l 715 33 715.17 7~4.87 714 75 713.74 VO 1907608 1784311 19071 7 1845 9 1909 2 1850442 1913 54 1915083 1854137 1915518 1852 43 1914397 27.570048 



SIMULATED tlINO EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

19 17 JAN FEB MAR APR MA Y JUNE JULY AUG SEPT OCT NOV DEC 

1 714.6~ 714 . 40 714.~0 7h.f0 714 .~0 714. 46 714.~l 714.~4 714.61 11•.F ~14.18 11~·~8 2 714.6 714.39 714. 2 714. 7 714. 9 714.45 7 14 . 4 714. 4 714 .64 714. 5 14.12 71 • 5 
3 714.63 714.39 7 14 . 22 714.11 714. 29 714.45 714.55 714.53 714.60 714 .34 714.06 713.64 
4 714.63 714. 39 714.23 714. 05 714.28 714 . 45 714.56 714.54 714.67 714.31 714.~0 713.61 
5 714.60 714 .38 714.23 714. OS 714.29 714.45 714 . 56 714 . 54 714.68 714.31 713. 4 713.60 
6 714. 5 9 714 .38 714. 2 7 714. OS 714.29 7 14 . 44 714 .SS 714.SS 714.67 714.30 713.88 713.59 
7 714. 58 714.38 714. 27 714.06 714.30 7 14.45 714 . 54 714.57 714 .66 714.30 713. 82 713. 58 
8 71'>. 5 6 714.37 714. 2 7 714.07 714.31 714.39 714.53 714.58 71 4 .65 714.30 713. 76 713.58 
9 714.5 4 714 . 35 714.27 714.13 714.31 7 14 .33 714. 52 71 4 .59 714. 64 714.29 713.76 713.57 

10 714.48 714. 3 3 714.23 714 . 19 714 . 31 7 14.33 714 . 52 714 . 59 714.58 714.30 713.73 713.57 
11 714.46 714 .31 714.17 714. 2 0 7 14 .3 1 714.32 714. 52 714. 59 714.52 714.29 713. 72 713.57 
12 714.46 714.31 714.17 714.20 714.3 0 714.32 714.52 714.59 714.46 714.28 713. 69 713.53 
13 714.48 714.31 7 14.16 714. 20 714.30 7 14.33 714. 5 2 714. 59 714.43 714.22 713.67 713. 53 
14 714.48 714.31 714.17 714.20 714.30 714.32 714.Sl 714.59 714.40 714.29 713.6~ 713.53 
15 714 .48 714 . 30 714.17 714.20 714.30 714.)l 714 . 50 714. 59 714. 39 714.1 713.5 713.53 
16 714.47 714.30 714.17 714.22 714.30 714.31 714.48 714.59 714.38 7}4 .15 713.54 7J3.54 
17 714 . 47 714.30 714.17 714.22 714.36 714. 25 7llt .4 7 714.59 714.38 714.JS 113.s3 113 -~5 18 714 . 47 714.29 714.17 714. 23 714.40 714.25 7 4.45 714.58 714.37 714.14 7 3.54 7 3. 6 
19 714.45 71 •.28 714.17 714.24 714.41 714.31 714.44 714.57 714.37 714.14 713.53 713.57 
20 714.4 2 714.27 714.17 714.25 714.42 714. 32 714.39 714.56 714.36 714.14 713.56 713.57 
2 1 714.40 7i4.27 714.17 714.28 714.42 714.33 714 . 39 H4.s6 H!:B H!:B 1B.s1 H~:~~ 2 2 7 14.40 7 4 .27 714.17 714.28 714.43 714.34 7 4.41 4.59 7 .61 
23 714.41 714.23 714 .17 714 .30 714.43 714.35, 71 '-. •4 714.60 714.33 714.12 713.62 713.57 
2 4 714.41 714.23 714.17 714.30 714.44 714.36· 714.45 714.61 714.33 714.11 713.68 713.57 
25 714.41 714.21 714.17 714.30 714.45 714.38! 714.51 714.62 714.33 714.12 713. 69 713.57 
26 714.40 11•.20 714.17 714 .29 714.47 7 14 .41 714.52 714. 60 714.34 714.12 713. 70 713 . 57 27 714 . 40 11.-..20 714.13 714.29 7 14 .47 714 . 41 714.53 714 . 60 714.36 714.14 713. 70 713.56 
28 714.ltO 714.20 714 . 1 3 714. 29 7 14 .47 714.45' 714.54 714.58 714.37 714.20 713. 71 713.55 
29 7 1 4 . 40 714 . 1 6 714.30 714.4 7 714.461 714. 54 714. 58 714.37 714.19 713. 70 713.SS 
30 7 4.40 714.18 7 14.30 714. 46 71'•. 49; 7l4.54 714.57 714.37 714.20 713.70 713.56 
3 1 714.40 714. 20 714.46 7 4.54 7I 4.59 7)4.19 713 . 57 

ANNUAL SUMMA RT OF DATA 

JAN FEB MAR APR MAY JUNE JULY AUG SE'PT OCT NOV DEC ANNUAL 

HIN 714.40 714.20 714.1 3 714 •OS 714. 28 714. ?.5 714.39 714.53 7}4.33 714.11 713.53 713.53 713.53 MAX 71 4.63 714.40 714 . 27 714.30 714.4 7 11.-..451 714.56 714.62 714.68 7)4.37 714.18 713.68 714.68 
AVG 714.48 714.30 114 . 19 714. 20 714 . 36 714.37 714.so 114.59 714.46 714.21 11~.13 11~.51 714.23 VO 1 9 13661 J 72A043 191268.ft 1851217 1913352 1851 653 1913720 1913921 1851891 1912QS} 18499 l 19112 6 22523808 



SIMULATED WIND EFFECT ELIMI NATED LAKE WINNIPEG LEVELS 

!918 JA.N fEB MAR APR MAY JUNE JULY AUG SE PT OCT NOV DEC 

1 71 3 .58 71 3 .31 713.14 712.98 713.09 713.24 713.42 713.57 713 . 79 713.35 112. 76 71~. 71 2 713. 58 71 3 .31 713.1 4 712.98 713.09 713.25 713.43 713.57 713.79 713.37 112.10 71 • 70 3 713.58 713.31 713.14 712.98 713.10 713.25 713.43 713 . 57 713. 79 713.36 7 2.64 712. 70 4 713.58 713.28 713.14 712.98 713.10 713.25 713.46 713.57 713.73 713.36 712.62 712. 70 5 713.54 713.28 713.14 712.98 713.11 713.25 713. 49 713.57 713.67 713.34 712.62 112. 71 6 713.5 1 713.2A 713.14 712.98 713.13 713.25 713.54 713.57 713.64 713.33 712.63 112. 12 1 713.5 1 713.26 713. 14 712.98 713.14 713.23 713.55 713.56 713.61 713.27 712.62 712. 72 8 713.51 713.26 713.ll 712. 98 713.15 713.?2 713.56 713.54 713.60 713.21 712.68 712.66 9 713.5 1 713.24 713.11 712.98 713.21 713.22 713.56 713. 54 713.60 713.15 112.10 712.65 10 71 3.5~ 713.24 713.11 712.98 713 . 23 713.22 713.57 713.53 713. 59 713.09 712. 73 712.65 H 713 . 4 713.24 713.l l 712.98 713.26 713.22 713.57 713.55 713 . 59 713. 09 712.74 712.68 713.48 713. 2 4 713.1 ~ 712. 94 713.27 713.2b 713.57 713.55 713.59 713.09 712 . 7• 712.69 13 713 .48 713.2• 713.0 712.94 713.27 113.21 7 }3.57 713.6~ 713 . 59 713 . 09 712 . 74 112. 69 14 713.48 713.24 713.08 712.97 713.26 7 3.28 7 13.57 713 . 6 713.60 7 3.03 112.13 1 2.69 15 713.48 713.24 713.06 712. 97 713.20 713. 28 713.57 713.67 713.60 712.'H 112.13 712.69 16 713.46 713.24 71 3.06 712.97 713.14 713.29 713.57 713.68 713 . 59 712. 94 712. 74 712.66 17 713.44 713.24 713.06 712.98 713.12 713.2ts 1p.50 713.67 713.59 71~.93 71 2 . 74 712.65 18 71 3 .44 713.24 713.04 71 2.98 713.11 713.28 7 3.58 713.66 713.58 71 .93 112.ao 712.62 19 7 13.44 713.24 7 13.04 712.97 713.10 713.28 713.60 713.66 713.52 712.93 112.0~ 712 . 62 20 71 3.43 713.24 713.0l 712.97 713.10 713.29 713.63 713 . 66 713.50 712.93 712.86 712.59 2 1 71 3.39 71 3.21 712.99 712. 97 713. l 0 713.29 713.65 713.67 713 . 47 712.95 712.87 712.57 22 713.39 713.2 1 712.99 712.97 713.12 713. 29 713.69 713.67 713.46 712.94 112 . a1 712.55 23 713 .38 713. 2 1 712.98 712.98 713.)3 713.30 713.72 713.70 713.45 712 . 95 712. 86 712 . 55 2 4 71 3.38 713. 2 1 712.98 713.00 713.14 713.30 713.7 1 713.71 713.42 712.95 712. 85 712.55 25 713.38 713.2~ 712. 98 713. 00 713.17 713.31 113.12 713.72 713.40 712 . 9• 712.82 112.55 26 713.38 71 3. l 71 2. 98 713.0~ 713.17 713.34 7 3.7~ 713.75 713.34 712.fl8 112.ao 712 . 55 27 713.38 71 3 .19 712.98 713.0 713.18 713.36 713.6 713. 76 713.34 712.87 112.00 712 . 55 2 8 713.38 71 3. 19 712.98 713.06 713.18 713. 38 713.63 713.82 713.32 712.86 712. 78 112.5s 2 9 71 3 .37 712.98 713.07 713.18 713.40 713.61 713.82 713.33 712.84 712. 76 712.59 3 0 113 . 36 ~ 1f2.98 713.08 713•18 713.42 113.50 1 p.a~ 713.33 712.83 112. 73 712.59 31 7 3.33 1 2.q0 7 3. 8 7 3.57 7 3.7 712.82 1 2.59 

ANNUAL SU"MARY OF DATA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

'4IN 713.33 713.19 712.98 712.94 713.09 713.22 713.42 713.53 713.32 712.02 112.62 112.55 112.55 '4AX 713. 5 8 713. 3 1 713. }4 713.08 713.27 713.42 713. 72 713.82 713.79 713.37 712.87 112. 72 713.82 
AVG 713.45 713. 2 4 713.06 712.99 713.16 713.28 713.58 713.65 713.SS 713.05 712.75 712.63 71~.18 VO l 910916 172547} 1909847 1848061 1910119 l848fl26 1911257 1911438 1849511 1909833 1847444 190A716 224907 6 



SIMULA TEO WINO EFFECT El !~tNATED LAKE WINNI PEG LEVELS 

1919 JAN F'EB MAR .APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 71 2.59 71 ~.3~ H~:!~ 71~. l 9 71~.4~ 71~·~9 11~.o~ P2·•1 71~.59 H~:~~ p~.11 H~:S~ 2 712.59 71 . 3 71 .19 71 • 4 7l • 0 71 .o 1 .47 71 .53 l .14 
3 712.59 712.32 712.19 712. 20 712.47 712.30 712.09 712.47 712.•7 712.24 112.12 711.95 
4 712.59 71 2 . 32 712.19 712. 23 712.48 712.31 712.ll 712.47 712.45 712 . 23 712.06 711.94 
5 71 2 .55 712.32 712.19 71 2.24 712.46 712.31 112.1~ 712.48 712.43 112.22 712. OS 711 .94 
6 71 2 .54 712.32 712 . 19 712.2A 712.44 712.31 112.1 712.49 712.43 112.20 112.03 711.95 
7 712. 53 71 2.32 712. 19 112 .28 712. 38 712.30 112.12 712.50 712.•2 712.20 712.03 711. 96 
8 71 2 . 52 712.32 712.19 712.24 712.34 712.28 712.13 712.53 712.39 712.19 112.02 711.97 
9 112 . c;o 712.32 712.19 712.21 712.32 712 .27 7 12.13 712.52 712.37 112.20 112.01 711. 98 

10 71 2 .49 712.32 712 . 19 112.21 712.29 712.24 7 12 .15 712.53 712.3f 712.23 112.01 711. 98 
11 71 2.45 712.32 712.19 712 . 22 712.28 712.22 712.18 712. 53 712.3 712.25 112.01 111. 98 
12 712.42 71 2 . 32 712.19 112.22 112.21 712.21 712.2j 712.53 712.31 712.29 112.01 111. 98 
13 712.42 712.32 712. 19 712.22 712.26 712.20 112.2 712.53 712.31 712.)l 112.02 711.98 
14 71 2. 39 712.29 712.19 712 .24 712.27 712.17 712.24 712.54 712.34 712.3 712. 02 711.98 
15 712.39 112.2q 712.13 712.24 7 12.28 712.15 712.27 112.55 712.33 712.38 112.02 71 1 .98 
16 712.37 712.28 112 .1 2 712.24 712.29 712 .09 712.26 712.61 712.33 712.40 112.02 711. 97 
17 712.37 712.28 71 2. 11 712.23 712.33 712. 08 712.27 712.63 712.32 712.40 112.02 711.96 IA 712. 36 712.27 112.1~ 712.23 712.35 712.07 712.27 712.66 7 12 .32 71~.41 112.os 711.96 
19 712.36 71 2.27 11 2 .0 712.23 712.41 712.07 112.27 712.68 712.31 11 .•o 712. 08 711. 96 
20 712. 3 5 712.25 712.09 712.25 712.43 712.07 712.28 p2.68 712.32 712.37 712. 08 711.96 

~~ 712.34 712.25 71 2.09 112.29 712.45 112.01 H~:~~ l~· 74 H~:~g H~:~~ ~12:8~ 1H.96 712.34 712.26 71 2.09 7 2.31 712 .4 7 7 2.07 1 .00 7 .96 
23 712.33 71 2 . 26 712.09 712.30 712.•\7 112.00 712.35 712.86 712.38 712.33 712.09 711. 97 
24 71 2.33 71 2.26 712.15 712.31 712.48 712 . 08 712 . 36 112.es 712.40 712.31 712.08 111. 97 
2S 712.33 712.25 712.1 6 712.30 712.46 712.07 712.40 712.86 712.40 712.28 712.06 711. 97 
26 712.33 112.24 712.18 71 2.30 712 .40 712.06 712.41 712.85 712.4$ 712.27 7 2.04 111. 98 27 712.34 7 2.24 712.19 712. 30 712. 39 712.05 712.44 712.83 712.3 712.24 7 2.03 711.99 
28 712.34 71 2 .23 712. 19 712.30 712. 35 712.03 712.46 712. 77 712.39 112.22 712. 02 112.01 
29 71 2 .33 712.19 712.30 712.33 712.02 712.48 712. 72 712.37 112.20 112.02 712.07 30 712.33 712.19 712.36 712. 30 712. 02 712.48 712.66 712.35 112.20 712. 02 712.06 3!. 712.32 712.19 712.29 712.4 7 712 .65 712 .19 712.07 

•NNUAL SUMMARY OF DATA 

JllN FEB "4Ui APR MAY JUNE JULY AUG SEPT OCT NOV DEC •NNUAL 

MIN 712.32 112.23 112.09 712 . 19 112.26 112.02 112.03 712.47 712.31 112.19 112.01 711·9• 71 ! .94 MAX 71 2.59 71 2 . 32 112 .22 712 . 36 712.48 712.31 712.48 712.86 712.59 712.41 112.11 112.01 71 .86 
AVG 71 2 .42 71 2.29 712.16 712 .25 712.37 1 12.16 1l2.25 112.63 112.30 112.20 112.os 11 1.90 112.25 VO 1908142 1723164 1907451 1846160 1908022 184591 2 1907 02 1908698 1846480 1907776 1845631 1906959 22461392 



SIMULATED WTND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1920 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

• 11 2.06 711. 83 711.84 711 .85 712.23 712. 76 71 j. ~6 713.46 11~ . 40 71~.13 71~.2~ P~:~~ 2 71 2. 04 711 . 81 711 . 80 711.85 712.23 712. 77 71 • s 713.40 71 .39 71 .14 71 .2 
3 711.98 711.81 711.80 71 1 . 84 712.23 712. 79 713.25 713.37 713.37 713.)4 713. 33 1h.51 
4 711.97 711 .8 1 711.80 71 1 .8'+ 712.29 712.80 713.25 713.35 713 . 36 713.14 713.39 712.45 5 711.95 711 . 81 711.80 71 1 .80 712.34 712.81 713.25 713.34 713.35 713.14 713.45 712.42 6 711 . 95 711.80 711 .80 711.8 0 712. 34 712. 82 713.26 713.35 713.34 713.13 713.5l 712.38 ; 7 11 .95 711 . 78 111 .eo 711. 80 712.34 712.AJ 713.28 713.35 713.34 713.12 713.5 712.35 8 711. 95 711. 78 111 .00 711.81 712. 34 712. 84 713.29 713.37 713.28 713.06 713. 58 712.29 9 711. 95 711.79 1 11 .00 711.Bl 712. 36 712.85 713.29 713.38 713.27 713. 06 713.60 712.23 · 10 7ll .95 711.79 711.80 7 11 .82 712.37 712 . 86 713.30 7}3.39 713.23 713.03 713.60 112.11 11 711 .95 711. 60 711. 80 711.84 712. 36 712 . R7 713. 3 0 713.toO 713.22 713.~2 713. 54 112.11 12 711. 96 111 . 00 111 .0 0 71 1 .88 712.40 7 12.67 713.30 713.43 713.16 712. 6 713.48 112.p 13 711. 95 7 11 .81 111 . 80 711. 94 712.41 7 12.89 713.3& 713.45 713.15 712.90 713. 42 712. 0 14 711 .95 711.82 711.80 711. 97 712.• 71z.90 113.Z 713.51 713.13 712. 86 713.36 112.10 15 71 l .95 711.81 711. 8 0 71 2. 0 3 712.41 712.96 713.26 713 .57 713.10 712.80 713.30 112.11 16 7 ll. 94 711.81 711.84 712.09 112.u 712. 96 713.28 713.60 713.1~ 112.eo 713.29 112 . 12 17 711 .93 711.79 711.84 712.15 712.44 713.00 713.30 713.60 713. 0 712.8~ 713.21 712.12 18 711 .9+ 7 11 . 78 711.80 712.21 712.45 713.0 l 713.3; 713.66 113.00 712.8 713. l 112.11 1 9 711.8 711. 78 111 .eo 112.22 712 .45 713.0 l 7 13 . 3 713.67 713. 08 712.82 713.11 712.l~ 2 0 711.87 7 11 . 79 711 . 80 712.22 7 12.46 713.0l 713.39 713.69 713.07 112 .es 713.11 112.0 2! 711.86 711. 79 711 . 80 112.22 7 12.48 713.02 713. 39 713.68 713.06 712. 89 713.10 711. 99 22 71 l .86 711. 79 111 . 80 112.21 712.49 713 . 04 713.42 713.68 713. OS 712.92 713.09 711.99 23 711.8 6 711.80 711 .82 712. 20 712.50 713. 06 713.42 713 .62 713.02 712. 98 713.06 711.93 2 • 711.86 711. 8 1 711. 8 2 712.19 712.51 713.12 713.42 713.56 713.00 713. 04 713.32 711.91 25 711.86 711.82 711.82 712.18 712.53 713. 18 713.4~ 713.50 713.00 713 . 10 712. 9 711. 9~ 26 711.86 1 p .03 711 .82 712.18 712.57 713.18 713.4 713.44 713.00 713 . 11 712. 93 111.8 2 7 711.86 7 1 .83 71 1 .82 712.19 712.58 713.19 713.42 713.44 713.00 713 .11 712.87 71 .89 2 A 711.86 711.84 71 1.82 71 2 . 20 712 . 5 9 713.21 713.43 713.42 713 . 02 713.lJ 112.e~ 711.89 29 711.86 711. 84 71 1 .83 712.22 712.62 713.22 713.44 713.42 713.08 713.l 712.7 111. 90 30 711.84 711 .83 712.23 712.64 713.7.6 713.46 713.42 713.11 713 . 18 712.69 711.92 31 711.84 711 .84 712.70 713.46 713.41 713.21 711.95 

A~MUAL SUMMARY OF OATA 
JAN FEB MAR APR HAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

HtN 111 . 04 7) 1 .78 111.eo 711 .80 712. 23 712. 76 713.25 713. 34 713.00 112.so 712.69 711.89 111. 78 MAX 7J 2. 06 711.64 111. 84 712.23 712. 70 713.26 713.46 71 3 . 69 713.40 713.21 713.60 712.63 713.69 
AVG 711.92 711.80 711.81 11 2.02 712.43 712.97 713.34 713.48 713.16 713.02 713.23 712.13 712.59 VO 1906797 1783494 1906508 1845568 190Al85 1848014 1910599 1910984 184A511 1909740 1848683 1907379 22533760 



SIMULATED WJNO EFFECT ELIM INATED LAKE ~JNNJPEG LEVELS 

192 1 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DF.C 

! 711.9~ 711. 7~ 711.6¥ 711.~~ 711.9~ 71~.41 H~:8~ H~:~~ H~:~~ H~:~~ H~:l~ H~:~R 711.9 711. 7 711.6 711 .. 711.9 71 .4 ~ 
3 711.95 7 11 .72 711.66 7 11.61 711.99 712.4 713. 04 713 . 33 713 . 22 713 .24 713.15 712.62 
4 711 . 95 711. 72 711.62 711.67 112.02 712.53 713.04 713.36 713.24 713.23 713.15 712.62 s 1p .95 11f.1Z p 1.62 7lf .73 11~.02 712.55 · ~B:8~ 713.38 1p.26 713. 22 713.13 712.68 
6 7 1.95 71 • 72 11.62 71 • 79 71 • 04 712.61 713.44 7 3.32 713 . 22 713.12 712.68 
7 711 . <>S 711.72 71 1 .63 711.80 712.06 712.65 713. 05 713. 45 713.38 713 . 16 713.01, 712.69 
8 711.89 711.72 711 . 64 711.82 712.09 712 .. 67 713.08 713.47 713.39 713.14 713.05 712.68 
Q 111.a5 711.72 7 11 .64 71 1 .fl2 712.09 712.70 713.08 713.48 713.39 713 . 13 713.01 712.67 

10 711. 84 711. 72 71 1 . 64 711. 83 712.12 112.1+ 713.09 713.48 713.39 713 . 13 713 . 00 712.64 
11 711.83 7 11 .72 711 . 63 711.84 712.16 712.7 713. 08 713.48 713.39 713 . 12 712 . 94 712 . 63 
12 711.81 711. 72 711 .62 111.85 712.19 712.80 713.09 713.48 713.38 713.12 712.88 712.62 
13 711.RO 111. 72 7 11.62 711.85 712.19 712.83 7 f3. o5 713.48 713.38 713 . 13 712.82 712.61 l~ 711. 78 711 . 76 711.62 711.87 712.19 712.85 1 3.03 713.45 713.37 713.0 712. 76 712.6 
15 711. 78 711.76 711 .66 711.87 112.20 712.86 713.02 713.43 713.37 713.05 712.70 712.61 16 111.11 711. 75 711.66 111.a9 712.19 712.87 713. 02 713.41 713.37 713. 04 712.64 712.60 17 711. 76 7 11.73 711.62 711.88 712.19 7 12.87 713.o~ 713.38 713.36 713.03 712 .64 712.60 }8 111. 75 711. 70 711 .59 711.92 712.19 712.87 713.0 713.37 713 . 36 713.03 712.62 712.60 19 111. 72 711. 69 711.59 711.92 712.18 712.R7 713.05 713.37 713.33 713 . 05 712 . 61 712.60 20 111. 7 2 711.69 71 1 .. 59 711.93 712.19 712.fl8 713.o7 713 .. 35 713.29 713.05 712.~S 712.60 2 1 111.13 711.67 11 1. 59 1p.93 712.19 71~.A8 113.11 1p. 33 713.28 713.05 712 . 2 112.60 22 711.74 711. 6 7 71 .59 1 1.q2 112.20 11 .<>o 1 3.1 1 3.33 713.27 713.03 112. 52 7 2.62 
23 711. 75 711.67 711.59 7 11.92 712.24 712.91 713.13 713.32 713.26 713.02 112. 55 712.62 2 4 711. 79 711.69 711.59 711.92 712. 26 712.93 713.13 713. 32 713.26 713 . 03 712 . 55 712.62 25 711. 79 71 1.69 711. 59 711.92 712. 29 712 .. 95 713.14 713.32 713.26 713.02 712.56 712.62 26 111.11 711.68 71l.59 711 .92 712.29 712.98 713.16 713 . 32 713.27 713.08 712.56 712.62 
27 711. 76 711 .. 68 711 .58 111. 95 712. 35 713.0l 713.19 713.32 713.27 713 . 09 712. 56 712.62 28 711 . 75 711.68 711 .57 711. 95 712.37 713.03 713.20 713.31 713.27 713.09 712.56 712.66 29 711. 74 711. 5 4 711.92 712. 39 Tl3.06 713.24 713. 27 713.27 713.09 712 . 56 712.66 30 111.12 711.54 711.92 712. 40 713 .07 1 3.25 713.26 713 . 27 713.09 712.57 712.64 31 711.72 711 .53 712.40 1 3.28 713.25 713.JS 712.62 

ANNUAL SUMMARY OF' DATA 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 7) i. 7 2 71 1 .67 711·53 111.55 111.95 712.41 713.oo 713.25 713.22 713 . 02 112.s2 112.sa 711.53 M4X 711.95 111. 76 71 1.68 711.95 712.40 713.07 713.28 713.48 113.39 713. 26 713.15 712.69 713.48 
AVG 711.81 111.n 7ll ·6l 711.84 712.18 712. 79 1~~-09 11~.31 11~ . 31 11~.11 112.19 112.62 112.so VO 1906517 1721764 1 9059 3 1845089 1907501 1847564 190Q 0 19106 2 18488 8 19099 8 1847542 190~693 22469472 



SIMULATED WIND EFFECT ELIMINATED LAKE WI NN IPEG LEVELS 

1922 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 71 2 .60 712.57 712.38 712.42 712.64 713.55 713097 7l4ol8 7130 78 71~.65 713022 712071 
2 712.59 712.57 71 2. 38 712 .44 712065 713056 713097 714o l 9 713. 77 71 .65 713.24 712.67 
3 712.59 71 2058 7 12.35 712 044 7 12067 713057 713098 714 020 713076 713063 713024 712 .. 66 4 712059 712059 712035 712045 712070 713059 713098 714021 713076 713064 713025 712061 s 7120 5 9 712. 59 712037 712.45 712073 713.60 714.00 714.27 713 0 76 713. 64 713.29 712059 
6 71 2058 71 2059 712.38 712 0 44 712073 713.66 714006 714027 113.11 713070 7l3.35 712.57 7 712.57 71 2. 59 712.38 7 12.44 712079 713. 72 714. 08 714028 7130 78 713074 7 3.41 112055 
t; 71 2 . 5 7 71 2.59 712038 712.45 712.83 713.78 7l4oll 714. 26 713084 713. 74 713042 712053 9 712058 71 2.58 712. 38 7 12045 112085 713079 714013 714.26 713090 713 0 75 713042 712.52 10 71 2. 5 9 712.57 712. 38 712.45 712.9~ 7130 79 714ol4 714.20 713.91 713.76 713042 712oso 

11 71 2.59 7 12056 71204 1 712.47 712.9 713. 79 714.17 714.14 713.92 713.17 713042 712.49 
12 71 2 .60 712056 7 12.42 712047 713001 7130 78 71• 017 714008 713092 713 0 17 713039 712.48 13 712 060 7120 52 712 0 42 712 0 45 713.0 713077 714.18 714.06 713093 713. 78 713039 712045 14 712.59 712052 112.•2 712.45 713.06 7130 77 714018 714006 713.93 713080 713.313 712. 42 15 71 2.59 712051 712.44 712.45 713 009 713.77 7l4o l8 714 o 05 713.94 713.81 713038 712040 
16 712.55 71 2051 712.44 712.47 713.ll 713.17 714022 714.06 713095 713082 713037 712.37 17 712.55 712.•9 712.42 712.47 713 . 1 713076 714.23 714 . 06 713o<>S 713082 713.37 712.3~ lR 71 2056 712.49 712042 712052 713023 713 0 75 714023 714 0 06 713095 713. 79 713.35 712.2 
!~ 712.56 71 2049 712042 112.52 713025 713 oH 714.£>3 714 •OS 713 0 95 7130 73 713.32 712.19 712056 712048 71 20 42 712 051 713.27 713068 71•.£>3 714004 713.92 7130 70 713026 712013 n 71 2 0 55 712046 712042 71~.49 713027 713068 714.22 714.03 713.86 713066 1pozo 712007 712.55 71 2045 712 042 71 049 713. 27 713066 7 4 . 20 714. 03 713.84 7 13.63 7 3ol4 712004 21 71 2055 71 2 o•2 712044 712.45 713.27 713 . 66 714020 714.06 713082 713057 713.ll 112.02 24 712055 71 20 4 2 712044 712045 713026 713 0 72 714ol9 714.07 713081 71305~ 713 0 0 712001 25 71 2.55 712042 7 12.42 712051 713027 713 078 714018 714007 713080 71304 71300~ 1120s~ 26 712.55 71 2042 712o•2 712054 713027 713.84 714oJ8 714006 713 0 79 713039 712.9 711 o 27 112oss 71 2.42 712.42 712057 713029 713 0 90 714ol8 714. 04 713 0 77 713033 712090 711.97 28 71 2055 71 20 40 712.42 712062 71303} 713096 7l4ol8 714002 713 0 76 713.28 712084 711. 97 29 1iz.5s 7 12.42 712.64 71303 713.96 1 4o J8 113.96 1130 73 7llol4 712 0 78 712001 30 7 2 o59 71 2042 712064 113043 713097 714. 8 7 3o90 7 3o 71 71lo22 7120 72 71200 31 7 . 2 o59 712. 42 7 3o49 7140} 8 713.84 713 022 71 20 04 

ANNUAl SUMlllARY OF DATA 

JAN FEB MAR APR HAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

HIN 11 2 055 71 2040 112.35 71 2042 712064 713055 713.97 713.84 71307~ 711.22 112.12 1p.91 7ll o97 MAX 712.60 712059 7 12.44 712064 713049 713097 714023 714020 713.9 713082 7 3o42 7 2.11 714028 
AVG 712.57 7}2.51 712.•l 7J2o49 713007 713074 714ol4 714.10 713.84 71~.62 713022 712.Jl 7l~ol5 VO 1908547 1723 07 1908106 184 6 62 190Q885 1850020 1912763 1912637 1850276 19113 2 1848662 1907843 224898 8 



SIMULATED WINO EFFECT EL IMINATED LAKE WINNI PEG LEVELS 

1923 JAN FEB Ml\R APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 71 2 .04 711.95 711.99 711 .99 71~.54 71~.97 71~-93 713 . 70 7lj·j8 lB::~ H~:U 71~. 76 
2 71 2 .04 711.94 711.99 11 2. 00 71 .t.O 71 .03 71 .9 1 713. 73 71 • 2 71 • 70 
3 712.04 7 11. 94 711.99 112.02 712.66 713.06 712.68 713.74 713.26 713.44 713.20 712.66 
4 71 2. 02 711. 95 712. 00 712. 04 712.71 713.12 712 .87 713 . 75 713.20 713.45 713 . 19 712.66 
5 111.cn 711. 95 11 2.0 1 112.05 7 12. 74 713.14 712. 86 713.76 713.14 713.45 713.19 712. 64 
f, 711.97 711. 96 71 2.0 l 112.05 712. 76 713.15 712.83 713.80 713.12 713.43 713 . 19 712. 63 
7 711.97 711.96 711.97 712.05 712.78 713.15 712.81 713 . 86 713.09 713.43 713 . 19 712 . 62 
A 7ll .C~8 7ll.97 711. 95 712.07 712.78 713 .1 6 712.80 713.92 713.10 713.37 713.20 712.62 
9 711.99 711. 97 711.95 712. 09 712.78 713.15 712.flO 713. 96 713.09 713.38 713.20 712 . 62 

10 711. 99 7 ll . 97 711 .96 112.1 0 712.76 713.15 712.81 713. 97 713.10 713.37 713 . 19 712.65 
11 71 1.98 112.01 711.97 112.10 712. 78 713. ) 4 712.61 713. 98 713.12 713. 39 713.18 712.67 
12 711. 96 112.0 l 711.97 11 2.01 712. 78 713. 13 712.67 713.96 713.13 713.4~ 713.16 712.67 
13 711.97 112.0 1 711.97 712. 03 712.78 713.13 712. 93 713.96 713.~9 713.4 713 . 15 112.61 14 111.cn 112.00 711.96 712.03 712.78 713.13 712.99 713.90 713 . 2 713.49 713.15 112.5 
15 711.97 711.99 711. 9 5 11 2.05 712. 78 713.12 713.05 713.88 713 . 25 713.51 713.16 712. 52 
16 711.96 711. 97 711. 95 71 2. 05 712.80 713.10 713 . 11 713.87 713.29 713.52 713.15 7 12.52 
17 111. 96 711. 97 711. 95 112.05 712.81 713.08 713.12 713 . 87 713.31 713 . 51 713.21 712.52 
lfl 111 .C~5 711.94 711. 9 4 712.05 712.83 713.02 713.12 713.86 713 . 33 713.51 713 . 23 712.51 
19 711.95 711. 94 711. 94 712.05 712 .84 713.02 713.18 713. 86 713.34 713.47 713.28 712.51 
20 71 1.95 711. 9 5 711.95 712.07 712.86 713.02 713.24 713.86 713.35 713.46 713. 26 712.51 
2 1 111.97 711.95 711.95 11 2. 12 712.86 713.02 113.25 713.86 713.35 113.44 1p.21 7J2.5l 22 71 .99 711.95 711.95 112.12 712.87 713.0l 7 3.29 713.86 713. 36 7 3.44 7 3 . 26 1 2.5 
2 3 112.00 711.97 711 .97 712.13 712.87 713.00 713.30 713.85 713.36 713.43 713 . 24 712.52 
24 11 2 .00 711.97 711 . 97 712.17 7 12.87 712. 99 713.32 713.82 713.38 713 . 43 713 . 18 712.53 
25 711.99 711.97 711.97 712. 18 712. 86 712. 99 713. 36 713.80 713.38 113.•o 713.12 712 . 56 
26 711.97 71}.98 711.98 712.24 712.84 712.99 713.31:1 713.74 713.42 713.38 713.06 712.56 
27 111. 97 71 .98 711.98 712.30 712.84 713.00 713.44 713.68 713.43 713.32 713. 00 712. 54 
28 711.'H 111. 98 711.99 71 2.36 712. 84 713.00 713.50 713.62 713.43 713 . 26 712. 94 712 . 53 
29 711.'~5 711. 99 712.•2 112.a5 712. 99 713.56 713.56 113.•3 713.ZO 112.00 712.52 
30 1p.95 111 . 99 712 .48 712.85 712. 99 113.6~ 713.50 1 3.43 713.20 112.az 112.52 
31 7 l.95 1 1.99 712.91 7 3.6 7 13.44 713.23 7 2.51 

ANNUAL SUMMARY OF DATA 

JAN FEB MAR APR .... y JUNE JULY AUG SEPT OCT NOV DEC ~NNUAL 

MIN n 1.95 711. 9 4 7ll.94 711.99 712.54 712.97 112.00 113.44 7}3.09 713.20 112.82 112.51 7 l~ o94 MAX 71 2 .04 112.01 112.01 712.48 712.91 713.16 713.68 713.98 713.43 713 . 52 713.29 7}2.76 71 .98 
AVG 711.98 711.97 711.97 112.12 712. 79 713.06 713.12 713.80 113.Z8 713.41 713.16 112.5a 112. 75 
VO 190696 1 1 722386 1906939 1845803 1909144 1848261 1910007 1911851 1841'.18 l 0 1910786 1848497 190A571 22477280 



SIMULATED WINO EFFECT ELIMINATED LAKE WIN~tPEG LEVELS 

iqz • JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT ~ov DEC 

l 112.s 1 71~.49 11~.37 112. 19 71~.49 71~ .67 71~.78 71~.96 112. 79 71~·f 712.16 71~.18 2 712.5 1 71 . s o 71 . 37 1 12 .20 71 .49 71 .64 71 • 78 71 .95 712.79 71 • 6 712.~8 71 ·!9 3 712.51 712.51 712.36 112.20 712.49 712.63 712.76 712.95 112.79 712. 35 712. 4 712. 0 4 71 2.SO 712.51 712. 36 712.23 712.49 712.63 712. 70 712. 93 712. 79 712. 35 712.30 112.22 5 71 2.49 712 .51 712.36 71 2. 23 712. 50 712.62 712. 71 712.93 7 12.79 712.35 712.36 712.26 6 7} 2 .49 712.52 712.35 712 .?• 712.5~ 7 12.62 7 12 . 70 712.95 712.78 712. 36 712. 42 712.26 7 71 2 .49 712.51 7 12.34 712. 26 712.5 712.63 712.70 712.99 112.1a 712.36 112.•8 712.26 8 11 2. r.8 11 2.50 712.34 712. 27 7 12.60 712.63 712.71 71). os 712.77 712.35 712. 54 712.25 9 71 2 .48 712.48 712.32 112.21 712.65 712.63 712.73 713. 05 712.76 712. 34 712. 60 712.24 10 71 2 .48 712 . 48 712.32 712.28 712.65 712.63 712. 74 713. 05 112.10 712.31 712.66 112.18 11 71 2.48 71 2.47 712.31 712.27 712.65 712.65 712. 75 713.05 712.64 712.30 712.66 712.14 12 712. 48 712. •7 712. 30 712.28 712.7 1 712.67 71 2. 76 713. 05 112.58 712.30 712 .65 712.1• 13 71 2. 47 712.46 712.29 71 2.25 712. 7 ~ 712.68 712 .77 713.05 712.52 712.31 712. 63 712.13 l• 712.47 712.•6 71 2 .29 712.25 7 12.6 712. 68 712. 77 713 . 06 712. 46 712. 32 712. 6¥ 712.12 15 712.•7 712.46 712.29 712.28 712.65 712 . 6 9 71 2. 78 713.06 712.42 712.34 112.5 112.12 16 71 2.47 71 2. 46 712.29 712.30 712.65 712 . 69 712.78 713. 09 712.41 712.37 712.56 112.12 17 712.47 71 2 .46 712.30 712.3 1 712.68 712.68 7!2.79 713.~5 712.38 712. 38 112.53 712. 06 18 712.47 712.•6 712.30 712.31 712 . 68 712.68 7 2.80 713. l 712.36 712.41 1 2.52 112.05 19 712. 46 712.•6 112.28 712.31 712.66 7 12 . 66 712. 82 713.21 712.33 712.•5 112.•~ 712.02 20 712.46 712.46 71 2 . 28 712.32 7 12.6 5 7 12.64 712.83 713. 15 712.31 712.45 112.48 1 12 .00 21 71 2. 46 712.45 112· ~7 712.32 712.6~ 7 1 ~.6• 712.86 713. 09 7l2·3t 71~.39 712.46 1H.99 22 712.46 712.43 7 2. 6 712 .33 712.6 7 1 .66 712 .87 71 3. 03 1 2.3 71 .33 712.44 7 .97 2 3 71 2 . 4 6 712.42 712.26 71 2.34 712.68 712.67 712.87 712.97 712.31 712. 27 712.41 711.97 24 71 2 .46 71 2 .41 71 2 .26 712.38 712.70 712. 68 712 .87 712.91 712.31 112.21 712. 35 711.97 25 71 2 .46 712.41 71 2.25 712.•0 712.7~ 712.69 712. 88 712.85 712.3'> 712.18 1iz.29 1p.96 26 712.•6 712.39 71 2.25 712.46 712. 7 712. 71 712.88 7 1 2.83 712.36 712.15 7 2.29 7 1.96 27 712.46 712.39 712.24 712 .47 71 2.72 712.71 712. 90 712.83 712.38 712.13 7 12.25 7 1 1.94 ZR 712.47 71 2 .38 71 2.23 712.•8 712 . 72 712.73 712.96 712.83 112.40 712.12 712.24 711.95 
~i 11 2 .47 71 2.38 H~:f~ 1 12.48 112.10 7t~· H 7 12. 98 712.84 712.4~ 112.u Tf 2.18 7fl.95 7 2.47 - 7 2.48 7 2.10 7 .76 7 2.98 712.84 712.3 712. 7 2.18 7 .95 31 71 2.47 712.19 712.68 7 2 . 97 712 .80 712.13 111. 95 

ANNUAL SUMMARY OF DATA 
JAN FEB MAR APR MAY JUNE JULY AUG SFPT OCT NOV DEC ANNUAL 

14tN 712.46 71 2.38 11 2. ~9 712 . 19 712 . 49 71 2.62 112. 70 112.00 1 1 2.3~ 112.1~ 712· i6 1u.9• 71 ~·94 "!AX 11 2.s1 112.s2 712 . 7 712.48 112.12 712. 76 712. 98 713.21 11 2 . 7 712·• 112 . 6 7 .26 71 .21 
AVG 71 2 .47 712.46 7~2.29 712.31 7}2.64 712.67 712.81 712 . 99 712.52 712.30 712 42 712.09 712.47 VO 190828A 1785130 1907 96 1846311 1908 26 1847231 1909191 1909669 1846853 1907817 184659, 1907250 2253014 4 



SIMULATEO WINO EFFECT EL I"INATED LA~E WINNIPEG LEVELS 

1925 JAN FEB NAR APR MAY JUNE J ULY AUG Sf PT OCT NOV DEC 

1 711.95 711.86 711.81 711.9~ H~:~~ p~-61 tB:~~ tB:!~ 71~.69 lB:n H~:!~ tB:8~ 2 71 1 .95 711.86 711.81 711 .9 l .63 71 .6 
3 711. 94 711.84 711.81 111 . 95 1 12.21 712.65 713.31 713.47 713.66 713.39 713.42 713.05 
4 711.94 711 . 64 711.82 711.98 712.26 712.67 713.35 713.47 713.65 713.•o 713.42 713. 05 
5 711.94 711.84 711.63 711. 98 712.32 712.69 713.4 1 713.46 713. 64 713.43 713.42 713.05 
6 71 1.94 711. 85 711.84 711 .98 712.33 712.75 713.•l 713.46 713.62 713.44 713.43 713.05 
7 711.94 711. 85 711.84 711. 98 712.35 712.8 1 713 . 38 713.47 713.59 713.48 713.45 713.04 
8 711.94 711.85 711. 83 711.98 712. 35 712.81 7 13.37 713.47 713.57 713.49 713.45 713.02 
9 711.94 7 ll. 85 711.83 711. 98 712.36 712. 82 713. 35 7 13.48 713.51 713.49 713.46 713.00 

1 0 711.94 711.84 711. 62 711 . 96 712. 35 712.62 713.33 713.51 713.50 713.49 713.46 712.96 
11 711.94 711. 83 711.82 711.96 712.35 712.Rl 713.31 713.55 713.46 713.49 713.47 712.95 
12 711.92 711.83 71 1.82 71 1 .99 712.36 712.Rl 713.27 713.58 713.45 713.48 713.47 712.95 
1 3 711.90 71 f .83 711.82 712.00 712.36 112.80 7 13.27 713. 58 713.39 713.48 713.47 712.90 
14 711.90 71 .83 711.82 712. 03 712. 36 712.82 713.28 71 3.58 713.33 713.48 713.46 712.84 
1 5 711 .90 711. 84 71 1 .82 71 2. 05 712 .37 712.82 713.29 713. 58 713.34 713.46 713.44 712.83 
16 7I 1.90 711.84 711.8 2 712.05 712 .36 112.68 713.35 713.60 713.34 713.48 713.42 712.83 
17 711.90 711 . 84 7 11.82 112.11 712.36 712.89 713.41 713. 60 713.36 713.49 713.36 712.83 
18 711.89 711.84 711.8 2 712.11 712.33 712.92 7 13.44 713.~6 713.38 713.49 713.35 712.83 
19 711. 89 711.84 711.82 112.11 712.32 712.92 7 3.48 713. 0 713.44 713.48 713.35 712.85 
20 7}1 .88 711.81 711.81 712.13 712.33 712.94 7 13.52 713.72 713.50 713.47 713. 35 712. 85 
~~ 1n.a1 111.0! 1 p. 8~ H~:rn H~:~~ 11~·97 7 j-52 1p.1y 1B.56 1u.45 H~:~~ 11~-88 7 .86 11 .8 7 1. 7 7 .97 7 .so 7 3.7 7 .62 7 .44 7 .89 
23 711.66 711.64 1 11 . 79 712.23 712.40 713.00 713.50 713.71 713.64 713.44 713.34 712.91 
2 4 711.86 711.84 111. 79 712. 23 712. 43 713.04 713.52 713.69 713.66 713.45 713.28 712.9 1 25 711.86 711.82 7 11.79 712.17 712.45 713.09 713.53 7 13.66 713.65 713 . 45 113.22 112.92 26 711.87 111. 82 7 11.81 712 . 16 712.48 713.10 7 3.53 7)3.67 713.65 713.51 7 3.2~ 712.9 1 27 711.87 711.81 711.81 712.16 712.49 713.16 7 3.53 713.67 713.63 713.51 713. l 712.91 
28 711.88 711.81 711.84 11 2.22 112.so 713.19 713.53 713.67 713.57 713.52 713.15 712.89 
29 111.60 711.88 712.24 712.52 713.20 713. 52 713.67 713.51 713.52 713.09 712.87 
30 711. 88 711.91 712.25 712.54 713.21 713.S~ 713.68 713.45 713.Sl 713.05 712.86 
31 71 1 .87 711.91 712.60 713.4 713.66 713.49 712. 87 

ANNUAL SUMMARY OF DATA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MI N 711.86 711 . 81 111. 79 711.92 112.2s 71 2.61 713.ZS 713.46 713.33 7J3.39 713.05 712.83 71~·79 MU 7 11.95 711.86 711 .91 71 2.25 712.60 713.21 713 .53 713. 72 713.68 713. 52 713.47 713.0S 71 • 72 
AVG 7l l .90 711.83 711.82 71 2. 07 712.38 712.89 7}~·41 713.59 111.53 71~.47 713036 712.93 712.75 VO 1906 57 1722068 1906544 1845690 190R026 1847814 1910 3 1911286 18494 ~ 19J09 7 1849019 190QS06 22477248 



SIMULATED WINO EFfECT ELIMINA TED LAKE WINNI PEG LEVELS 

1926 JAN FEB IOR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC 

I 71 2 .86 112. 71 712.63 71 2 .42 712.48 712.45 712-63 112. 74 112.56 71~.68 112.80 712.87 
2 71 2.90 712.70 712 . 63 712.46 712.47 712.45 712.64 712.68 112.55 71 .68 712.88 712 .. 90 
3 712.90 712.70 712.63 71 2. 46 712. 46 712. 46 712.67 7 12.62 712. 54 712.68 712.88 712.90 
4 71 2 .90 71 2 . 70 712.63 712.43 712.47 712.47 712. 73 712.56 112.55 712 . 68 712.88 712.88 
5 71 2 .90 71 2 . 70 7 12.63 71 2. 4 3 712.47 7 12.53 712. 79 112.55 112.55 712.69 712. 88 112.ea 
6 71 2. 89 11 2. 10 712.63 712.44 712.49 712. 59 712.80 712.53 712.61 712.67 712.89 712.88 
1 712.86 71 2 .70 712.62 71 2. 44 712.51 71 2.65 71z.83 712.52 712. 66 712.65 712.93 712.88 
8 71 2 .85 11 2 .10 712.62 712.45 712. 55 712. 7} 712.84 112.51 112.12 712.59 712.93 112.00 
9 71 2 . 85 71 2. 70 712.62 712 . 47 112.55 712. 7 712.90 712.51 112.18 712.57 7}2.93 712.90 

10 71 2 .85 712. 70 71 2 . 62 71 2.4 7 112.55 712 . 80 712.96 7 12.51 112.18 7} 2. 5 4 712.92 712.90 
11 71 2.86 71 2 . 70 712. 62 71 2. 47 112.55 712. 86 713.02 712.51 712.78 712. 54 712.90 712.88 
12 712.86 71 2 . 70 71 2 .60 112.47 112.54 71~.AB 11~. 08 H~:~! H~:~~ H~:~: H~:~~ H~:~~ 13 71 2 .86 712.71 71 2 .60 7 2. 48 1 2.s2 7 1 • 91 71 . 1 0 
14 71 2.86 712.71 712.62 71 2. 4 8 712.52 712.91 713. 1 3 712.57 712.60 712.54 712. 84 712.88 
15 71 2 .86 712. 72 712.62 712.48 712.54 712.91 713. 1 4 7 12.58 712.56 712.55 712.62 712.88 
16 712 .84 112. 71 712.61 712.48 112.55 712.91 713.16 712.59 712.56 112.55 712.81 712. 90 
J7 71 2 .83 71 2. 71 71 2 .60 7 12. 47 712.55 712.9~ 713.16 7 12.59 112.s5 712.57 712. 19 712 . 90 n 71 2 .82 7 12 .71 71 2.59 712. 4 6 712 . 56 712.8 713.16 712.59 112.55 712 . 58 712. 79 712.88 

71 2 .81 71 2.70 712.57 71 2.43 712.52 712.86 713 . 16 1 1 2.60 712.56 712.64 712 . 80 712.88 
20 11 2.00 11 2 .10 71 2.55 71 2 .43 712.49 712.84 713.19 712.62 712.58 712. 70 712. 80 712.88 
21 71 2 . 78 11 2 . 72 71 2 .53 71 2. 4 3 712.45 712.82 7 13.20 712.65 712. 60 712.76 712. BO 712.88 
22 71 2 . 7 7 71 2 .72 712.51 71 2. 44 712. 39 712.82 713.19 712.65 712.63 712. 78 712.80 712.89 
23 71 2 .76 71 2. 72 712.50 71 2.4 4 712.36 712.76 713.19 712.65 712.66 712.80 712.78 712. 90 
2 4 712. 75 11 2. 71 71 2. 49 712.•6 71 2. 36 712. 71 713.17 712.65 712 . 72 712.81 712.78 712.91 
25 712. 74 71 2 . 7 1 712. 49 712.47 712.36 712.69 713.16 712.65 112.12 712. 80 712.77 712.92 
2 f> 71 2 . 74 11 2 . 70 71 2 .49 1f2.49 712.37 712.66 713.10 712. 65 712.73 712. 79 712. 78 712.92 
2 7 71 2 . 73 71 2.64 712.46 1 2 .51 71 2.37 71 2.64 713.04 712. 65 712.72 712.76 712.78 712.92 
2 A 71 2 . 72 712.64 71 2 .45 712.51 712.38 7 12.63 71 2.98 712.62 112.11 712. 76 112. 79 712.93 
29 71 2.72 712.44 112.50 112 .39 71 2.63 712.92 712 .62 712.69 712.82 112.81 712.94 
30 71 2 . 72 71 2. 43 71 2.49 7 2.4! 712.63 7 2.86 712.60 712.67 712.84 7 2.84 712.95 
3 1 71 2 .72 71 2.42 712. 4 7 2.80 712.57 712.R7 712.96 

ANNUAL SUMMARY OF DATA 

JAN FE8 HAR APR MAY JUNE JULY AUG SFPT OCT NOV DEC ANNUAL 

MIN 11 2 .12 71 2.64 71 2 .42 712.42 71 2 .36 712.45 712.63 712.51 712. 54 712.54 112.11 712.87 712.36 MAX 71 2.90 11 2. 72 712.63 712.5 1 71 2.56 712.91 713. 20 112. 74 112.10 712.87 712. 93 712.96 7)3.20 
AVG 71 2 .IH 112. 10 712.56 71 2. 4 6 71 2.47 71 2. 72 712.99 712.59 712.f.4 712.67 712.84 712.90 712.6A 
VO 1909203 1724 163 1908523 1846697 1908277 1847378 1909668 1908606 1847165 190aA27 1847678 1909421 22474928 



Sil1ULATED WINO EFFECT ELIMINATED LA~E WI NNIPEG LEVELS 

192 7 JAN FE8 MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

I 71~.98 713.00 71~.99 71~.93 7 1 3.7~ 715. 17 715.87 716.8~ 716.70 716.~7 716.59 716.4~ 2 71 . 99 713.00 71 .99 71 .93 713. 7 715.23 715.93 716.8 716.69 716. 7 716.58 716.4 
3 71 2 .99 713 . 00 713.00 712. 93 713.84 715.29 715.99 716.90 716.70 716.58 716.~7 716.41 
4 713.00 713.00 713.00 712.94 7 13 .90 715.35 716.05 716.92 716.70 716.58 716. 54 716.40 s 713.00 113.oo 713.00 71 2.94 713.96 715.36 716.08 716.91 71t..67 716.57 716.53 716.37 
6 713. 00 71 3.00 71 2.99 712.96 714. 02 715.40 716.14 716.91 716.61 716.57 716.53 716.36 
7 713.00 713.00 712.99 712.97 714.08 715.41 716.20 716.91 716.56 716.55 716.54 716.36 
8 713.0l 712.99 71 2.99 712.99 714.14 715.47 716.26 716.88 716.53 716.54 716.54 716.36 
9 713.02 712.98 712.99 713.00 714.15 715.53 716.32 716.86 716.54 716.53 7t6•6g 716.37 

10 713.02 712.95 7 13. 00 713.02 714.17 715.59 716.38 716.80 716.54 716.53 7 6.6 716.38 
11 713.03 712. 95 713.00 713.03 714.17 715.65 716 .4 lo 716.74 716.55 716.53 716.66 716.40 
12 713.04 712.95 712.98 713.05 714.18 715.64 716.50 716.68 716.56 716.54 716.67 716.40 
13 713.04 71 2.95 712.98 713.0S 714.2 1 715.64 716.56 71~.62 716.58 716.53 716.66 716.34 
14 713 .04 71 2 .95 712.96 713.08 714.23 715. 63 716.62 716.56 716.59 7\6.52 716.66 716.28 
15 71 3 0 05 712.95 712.96 713.08 714.29 715.60 716.68 716.50 716.60 716.SZ 7H1.60 716.ZZ 
16 713.05 71 2.95 71 2.94 713.11 714 . 35 715.59 716. 74 716.44 716.63 716.46 716.58 716.16 
17 713.05 712.95 712.92 713.14 714.4; 715.55 716. 74 716.42 716.65 716.40 716.55 716.10 
18 113.05 712.95 712.86 713.14 714.4 715.54 716. 75 716.42 716.7; 716.34 716.53 716.04 
19 1 3.o5 712 . 93 712.86 713.16 714.53 7J5.48 716.74 716.41 716. 7 716. 34 716.53 716.03 
2 0 713.1 0 712.93 712.96 713.17 714.59 715.46 716. 74 716 •• , 716. 79 716. 33 716.53 715.97 
2 1 713. IO 712.93 712.86 713.2, p•.65 715.45 7l6·79 716.4 716.82 716.34 7l6.53 715.9~ 22 713. 08 712.93 712.86 713.2 14.71 715.46 7 6.6 716.53 716.82 716.35 7 6.53 115.s 
23 713.07 71 2 . 94 712.87 713.27 714.76 715.46 716.66 716.53 716.92 716.37 716.52 715. 79 
2 4 713.0S 712.95 712.~8 713.3~ 714. 79 715.46 716.66 716.54 716.91 716.40 716.54 715. 73 
25 71 3 .05 712.97 712.89 713.3 714.85 715.52 716.67 716.54 716.8! 716.4) 716.4 715.67 
26 713.02 71 2. 98 71 2.90 713.43 714.91 715.~8 716.67 716.53 716.7 716.42 716.49 715.6~ 21 713.0l 71 2. 98 71 2.90 713.49 714. 94 715.64 716. 73 716.53 716. 75 716.42 716.48 11s.s 
28 713.00 71 2 . 99 71 2.91 713 .54 714.98 715. 70 716. 74 716.54 716.69 716.46 716.47 715.51 
29 113.00 712.91 713 .60 715.o~ 715. 75 716. 71 7J6.56 716.6~ 716.52 716. 43 715.49 
30 1 3.oo 1f2.91 713.66 715.o 115.1n 1 6.80 716.58 716.5 716.58 716.43 715.48 
31 713.00 7 2.92 715.11 7 6.82 716.64 716.58 715.46 

ANNUAL SU"l'1A~Y OF DATA 
JlN FEB MAR APR 1'1lY J UNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

1'1IN 712.98 71 2.93 712.86 712.93 713 . 72 715. J7 715.87 716 . 41 716-53 716.33 7}6.43 115.46 712.86 11AX 713.10 713.oo 713.oo 713 .66 715. Jl 715.81 716.82 716.92 716.~2 716 .58 716.67 716.43 716.92 
AVG 713.0J 71 2.97 712.94 713 . 16 714.42 115.51 116.so 716.64 716.67 716.48 716.55 716.06 715.07 VO ! 909771 1724805 1909527 1848503 191 3 49 1 1854606 19 19079 1919457 1857610 1919021 1857295 1917889 22550336 



SIMULATED WINO EFFECT EL IMINATED LAKE WI NNIPEG LEVELS 

1928 JAN FEB MAR APR "4AY JUNE JULY AUG SEPT OCT NOV DEC 

l 715.46 714.94 7 14.80 714.73 714.74 714.66 714 . 49 715.24 115.34 715.07 714.SO 113.13 
2 715.46 714.90 714.80 714.74 714. 74 7 14.66 714.49 115.26 715.33 115.oe 714.49 713.72 
3 715.45 7}4 . 90 714 . 82 714.75 71'•.74 714.66 7 14 .50 715.27 715.32 11s.10 714.43 713 ~ 72 
4 71 5 .43 714.93 714.82 714. 7 4 714. 74 714.69 714.52 715.29 715.32 11s.10 714.37 713.72 
5 71 5 .•2 714. 94 714.82 7 14.74 714.73 714.70 714.58 715.30 715.3 1 715.11 714.3~ 713. 7~ 6 715.38 714.95 714.82 714. 7 4 714.72 714. 70 714.60 715.36 715.31 715.10 714.2 713.6 
7 715.38 714.95 714.82 1 11 •• 1 4 714.69 714.70 714.63 715.37 715.31 115.10 714.19 713. 68 
8 71 5 .40 714. 93 714.80 714.74 714.68 714.70 714.65 715.39 715.31 715.07 714.17 713.67 
9 715.41 714.93 714.80 714.74 714.67 7 l't.68 714 .68 715.41 715.3~ 715. OS 714. f 4 713.66 

10 715.42 71'-.93 714.82 714 .74 714.69 714.68 7 14.67 7 15.41 715.3 715.04 714. 4 713.66 
11 71 5 .43 714.92 714 . 6 2 714. 74 714.71 71 4.68 714.68 7 15.•l 715.34 715.03 714.13 713.66 
12 71 5 .43 714.92 714.B2 714. H 714. 7 1 71 to. 68 7r.68 715 . 42 715.34 715•$3 714.13 713.65 lJ 715.42 7 14.92 7 14.82 714.74 714.70 714.69 7 4 . 69 715.43 715.33 714. 7 4.13 713.65 14 715. 4 2 11•·92 714 .81 714.74 714.68 714. 7} 7 4.69 715.44 715.33 714.92 714.12 713.63 
15 71 5 .40 7 4. 91 714. 80 7 14.74 714.67 714.7 714.71 715.45 7 15. 33 714.86 714.12 713.61 16 71 5 .37 71 4.90 714.78 714.7 4 714.6~ 714.~3 714.73 715.45 715.33 714.80 714.09 713.55 
17 715.31 714.87 714. 77 714 . 77 714.5 714.85 714. 73 7 15.46 715.32 7 14. 74 11•-07 713.49 
l~ 71 5.3~ 714.85 714. 76 714 . 7 7 714.58 714.86 7l4.74 715.45 715.32 7 14.68 7 4-~t 713.4~ 715.2 7 1•.85 714.76 7 14. 76 714.58 714.86 7 4.74 715.42 715.32 7 4.62 713. 713.3 
2 0 715.23 714.85 714. 76 714.74 714.58 714.85 714. 75 715.39 715.32 714.56 713.95 713.35 
2 1 715. 2 1 714.85 7 14. 76 714. 74 714.56 714.65 714. 75 715. 39 715.32 7 14. 54 713.91 713.32 
2 2 11s.21 11•.65 71•. 75 714.74 714.60 714.79 714.77 715.36 715.31 714.51 713. <Jo 713.31 
2 3 71 5 . 2 0 714.63 . 714. 7 4 714.74 7 14 .61 714. 73 7 14 .83 715.3~ 715.31 714.51 713. 89 713.31 2 4 715.19 714.62 714. 73 714. 7 4 714.62 714.67 714.89 715.36 715.30 714.50 713.65 713.30 2 5 11 5. 1 s 714.81 71 4. 73 714.74 714. 68 714.61 714. 95 715.37 715.2'- 714. so 713. 84 713.2 9 2 6 71 5 .14 714.80 714. 73 714. 74 714.68 714 .55 715 .0} 715. 37 715.19 714. so 713.8~ 713.28 2 7 71 5.08 714.ao 714. 72 714 . 74 714.69 714.53 115.o 715.36 715.13 714.50 713. 7 713.28 2 8 71 5.07 714.80 714. 72 714. 75 714 . 69 714 .51 715.07 715. 36 715.08 714 .51 713.14 713.28 29 7J5.04 714.80 714.70 714 . 76 714.69 714.49 115·10 715.35 7f 5 . o6 714.51 113. 74 713.28 30 1 5.ol 7 4.70 714. 76 71 4.67 7 14 .49 7 s. 6 1 5.35 1 5.01 714.51 7 3.73 713.28 3 1 714.9 714.72 714 .66 715.22 715.35 714.50 713 .27 

ANNUAL SUMMARY OF DATA 
JAN FEB MlR APR MlY JUNE JULY AUG SEPT OC T NOV DEC ANNUAL 

~ON 714.97 11•.ao 714 . 70 714 .73 714.58 7 14.49 714.49 715.24 715.07 714.50 713.73 713. 27 713.27 HAX 71 5 .46 714.95 714.82 7 14.77 714. 74 714 .86 11s.22 715.46 71-5.34 715.ll 714 .50 7 13.73 715.46 
AVG 715.29 714.88 714.77 714 . 74 714.67 714.69 714. 76 715.37 715.28 714.79 714.06 713.50 714. 71 VO 1915836 1791 2 03 191444 7 18526 13 1914163 1852484 19 14426 1916058 1854008 1914499 1850845 1911037 22600896 



SIMULATED VIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

19 2 9 JAN FEB MAR APR HAY JUNE JULY AUG SEPT OCT NOV DEC 

1 71 3 . 2 7 71 3. 18 713.14 713.12 713.06 713.34 71j.18 713.10 H~:H p~-05 p1.6~ 711 ·~~ 2 7 13.26 713.18 713.1 5 713.12 713.06 713.35 71 . 16 713.10 l .04 11.6 111. 
3 7 1 3 . 26 713.18 713.17 713.13 713.07 713.35 713.15 713.10 712. 77 712.04 711.6"- 111.21 
4 713.25 71 3. 18 713.17 7 13.13 713.07 713. 33 713.15 713.10 712.73 712. 04 711.64 711.19 
5 71 3.23 71 3. 18 713.16 713.13 713.09 713.31 713.18 713.09 712. 72 112.10 711.64 711.18 
6 713.21 713.18 7 13.16 713.13 713 . JO 713.29 713 . 18 713.09 712. 70 712.16 711.60 711.17 
7 71 3.20 7 13. 19 713.)4 713 . 1 3 713.12 713.27 713.19 713.JO 712.67 112.22 711.59 7ll.15 
6 71 3.?.0 71 3.20 713.14 713.13 713 . 12 713.27 713.19 713.10 712.64 112.22 111. 53 711.15 
9 713.19 713.20 7 13.12 713.13 713 .14 713. 27 713 . 19 713 . 11 712.59 712.16 711 . 47 711.13 

10 71 3. 18 713. 20 713.12 713 .1 4 713.15 713.27 713.19 713.11 712. 56 112.10 711.43 711.13 
11 713.15 713.20 71 3 .12 713.13 713 . 14 713.28 713.19 713.12 112.so 712. 04 711.43 111.12 
1 2 71 3. 1 5 713.19 713.12 7 1 3.13 713.14 713.28 713.18 713 .12 712.48 711. 98 711.37 111.11 
1 3 71 3. 13 713.lQ 713.1 2 713.13 713.14 713.28 7 13. 1 7 713.1 2 712 .... 2 711.92 711.3~ 111.10 
14 713 . 12 713.19 713.1 2 713.12 713.14 713. 27 713. H> 713.12 712. 36 71t.9; 111.2 711.09 
15 713.10 713.18 713.1 3 713. 10 713.13 713.27 713.16 713 .11 712.30 11 .0 711.24 711.09 
16 71 3. 10 713.18 713.13 713 .08 713.13 713.27 713. 14 713.10 112.2• 711.87 711.25 711. 08 
17 713.15 713.18 713.1 3 713.07 713.12 713.27 713 . 11 713.$4 712.18 711.85 711.25 111. 08 
18 713.14 713.17 713.13 713.04 713.13 713.26 713.19 712. 8 112.12 111.05 111.~6 71l.08 
19 71 3 .1 5 713.17 713.13 713 .03 713.17 713.25 713. 0 712.97 712.06 711. 86 711. A 711.08 
20 71 3. 15 713.17 713.13 713 . 02 713.20 713.25 713.05 712.94 112.00 711.87 711.32 711. 08 
21 71 3. 15 713. J 7 713.13 713.02 713.?0 713.23 713.06 712.92 71?.00 711.87 7fl.32 1u.01 2 2 713 . 15 713. 17 713.13 7 13 .02 713.20 713.22 713.06 712.90 1u.99 71 .86 7 .33 7 .06 
23 713.14 713.16 713.1 3 713.04 713.19 713.22 713 .07 712.90 1 .oo 71 .83 711.32 711.06 
2 4 71 3 .1• 113.15 713.12 713.05 713.18 713.23 713.09 712.96 112.00 711.81 711.33 711. 05 
25 1p . 14 713.15 713.12 713. 05 713.18 713.~2 7l3.09 713. 02 71~.06 Hl:~~ 111.30 71 l. gs 26 7 3. 14 713. 4 713.12 713.06 713.18 713. 4 1 3.00 71 3 .02 71 .12 71 .28 71 • 5 
27 713. H 713.13 713.12 713.06 713.19 713.25 713.08 713.03 112.12 711.71 711.25 7 ll. 06 
2 8 713.} 5 713.13 713.11 713.06 713.20 713.25 713.08 713.0l 112.12 711.68 711.24 111. 06 
29 713 . I 5 713.11 713.06 713.26 713.24 713.09 713.0l 112.12 711.66 711.24 111.01 
30 713. ! 6 713.10 713 . 06 713. 32 713.24 713.10 712.95 712.06 111.66 711.24 711. 08 
31 7 13.17 713.10 713.3"- 713.10 112 . 89 71 .65 711.09 

ANNUAL SUM114ARY OF" DATA 
JAN FEB 114AR APR HAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 7I 3.10 713- 1 3 713.IO 713.02 713.06 713.22 713 . o5 112.89 111.99 711.65 711 .24 111.os 111.os MAX 713.27 713.20 713.17 713.}4 71 3 .34 713.35 713.19 113.12 712.83 112.22 111.65 711.23 713.35 
AVG 713. 17 713.17 71 3. 1 3 713.09 713.16 71~.27 71~813 713.04 712.34 11i.91 7~1-39 111.11 712.63 VO 1910145 1725308 1910041 1848318 1910114 18487 0 19100 1909800 1846384 19067 9 1843 14 1904629 2247356A 



SIMULATED VINO EFFECT ELIMINATED LAKE WINNIPE G LEVELS 

1930 JAN FEB MAR APR MAY JUNE JULY AUr; SF.PT OCT NOV DEC 

1 711.11 711 .04 711 . 15 71 1 .15 711.18 7 11 .55 11~ . 10 112.31 111.11 710.9~ 110.80 111.01 z 111.1 2 711.04 711.15 711 . 15 711.19 111.s5 71 .o4 712.25 111.65 710.9 110.80 111.00 
3 111.1 2 711. OS 711. 13 711.1 5 711.19 711.55 112.02 712. 24 711.59 710.89 110.ao 111.01 4 711.13 7ll.05 711.13 711.1 5 711.20 7 11 .52 712.0l 112.22 711.53 710.87 110.ao 111.01 
5 111.1 2 711.06 711.13 7 1 1. 16 111.20 111.s~ 112.00 112. 21 111.•7 710.86 71 o.a2 711.03 
6 711.1 2 711.06 711. 13 711. 22 111.2; 711.4 112.00 112.20 711.41 710. 86 710.88 111. 04 7 111.11 711.08 711.13 711 . 21 111.2 711.49 712.0l 712. 20 711.35 710 .A6 710.88 711.04 
8 711 . 08 111.oa 711.13 71) . 22 111.28 711.49 112.02 712.19 711.29 710 . 87 710. 8a 711. 06 9 71l.06 711. 09 711.13 711. 21 711. 30 711.50 112.0'> 712.19 711.23 710.88 71 o . as 111.01 10 7I 1.04 711.09 71 1.15 11 1 .20 711. 32 711.53 712. 06 712.16 111. 17 710 .88 710. 89 111.01 11 711.03 71 1.09 711 .15 711 . 19 711. 33 11 1 . 55 112.07 712.14 1ll.1A 710.87 710.89 1 11 .oa 12 711.03 711. 09 711.15 711 .15 711.37 111.6; 1 12.01 112.oa 711.0 110.a1 710.91 111.oa 13 111.02 71 l .09 7ll .13 71 1.1 5 711.40 711.6 7 2.07 712.02 111.os no.a~ 710. 92 711. oa 14 111.02 711. 09 711.13 711.1 5 711.40 711.73 712.06 1 12.0+ 711.03 110.1 71o.95 711. 09 15 111.02 711. 09 711.13 711.15 7 11.36 71 1 .79 712.06 711.9 711.03 710. 75 710. 96 111.09 16 111. 02 711.09 711.13 111.12 711.35 1 11 .85 712.06 711.96 111. oz 710. 74 710. 98 711.08 17 1 11. 02 711.09 711.13 111.11 711.34 711.91 712.06 711.90 111.0~ 710.75 111.01 111.09 n 711. 02 111 . 10 711.13 111.10 711 . JS 711. 94 112.01 711.84 710.9 71 o. 75 71 .04 71 .09 111. 02 711.10 7 11 . 13 1 11.10 711. 34 711. 9a 112.10 711.82 710.98 710.81 711.09 111.10 20 711.02 111.10 111.12 111 . 10 7 11 .37 112.02 112.12 111.so 710.97 710.83 111.12 111.10 2 1 711.03 111.10 111 . 12 11 1. 10 711. 39 112.02 712.13 7 11 .80 710.96 710.83 111.~a 711.09 22 711.03 711.11 111 .12 711.10 711.41 712. 03 712.16 111.00 710. 93 710.84 711. 4 711. 07 23 7 11 .0 3 711.11 111.11 1 11 . 11 711.45 712.03 712.~8 711.80 710.91 71 o.a3 711.24 711.06 2 4 711.03 711.14 11 1 . 11 111.11 7 11 .45 712. 06 7 12. 1 111.00 710.90 710. a3 711 .25 111.05 25 711.03 711.15 111.10 711 . 11 711.45 712 .07 712.25 111 .s! 710.90 710. 77 711 ·23 711.0S 26 7 11.03 711 . 15 1 11 . 10 11 1 .12 71 1 .46 712.ll 712.3l 711.8 710.90 710.77 71 .23 111.os 27 711.03 711.15 1 11 .10 711.15 711.46 112. 12 712 .3 71 l .a4 710.91 710. 79 111.11 111.05 28 711. 03 711.15 111.10 7 11 . 15 711.49 712.14 712.37 11 1 .a4 710.92 no.so 111.1~ 111. 05 29 711.03 ~ fl : f § 111.n 71 1.51 112. 16 112.3a 71 f .83 710.92 110.81 1q.06 30 111.03 711 . 711.53 7 2.16 1 12.31 H .83 710.92 110.al Hl:83 7 .06 31 71 .03 7 1 . 5 711.54 1 2.37 1.77 1 o.8 71 .06 

ANNUAL SUMMARY OF OATA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 111 .02 711.04 111.10 111.10 711.18 711.49 112.00 111. 77 710.90 7J 0. 74 110.80 111.00 71~.74 ~AX 711ol3 111 . 15 111.1 s 111.22 711.54 112.16 712 .36 712.31 111.11 710.92 111 .2s 111.10 71 .38 
AVG 7!l.o5 111 .09 111.13 111 . 1s 114.36 111.80 112. 13 111 .99 111 13 11~ 83 1~1.00 11~ 06 11!.29 VO 19044 3 172 0277 19046al 18432as 19052 6 1 844~91 1907373 1906986 184323~ 19038 s 1842 10 19044 9 224311 ij 



SIMULATED WINO EFFECT EL IMINATED LAKE WINNIPEG LEVELS 

1931 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

! 1p .01 Hl:8f 11 0.9~ po.79 H& :~s Ho.es H&:Ri H&:n HB:n H8:H H8:U H8:U 7 1 .07 7 0.9 l0.81 O.B8 
3 111. 07 711.00 710 .91 710 . 84 710 . 85 7 10.90 710.87 710. 97 710. 75 710. 72 710.1:!2 710.66 
4 111.01 711.00 710 . 89 710.84 710. 86 71 o.9 1 110 .es 7 10.96 710. 72 710. 75 710. 83 710.66 
5 711. 06 710 .99 710 . 87 710.83 7 lO .a9 710.93 710.90 710.96 110.10 710. 75 110.a3 710.61 
6 711.06 710.99 11 o .as 7lo .a3 710. 90 710.94 710. 90 710.90 710 .10 710.73 710. 82 710 .55 
1 711 . 06 71 0.9a 710 .84 71 o . a3 710.92 71o.94 710. 90 7 10.84 710 .69 71 0. 73 71 o.a2 710. 53 
8 711.06 710.9S 710 .83 710 .83 710.92 710 .94 710.89 710. 78 710.69 71 0. 74 710. 76 710.Sl 
9 711.06 710.98 710. 82 710.84 7 10.92 710.94 710. a9 110.11 710.69 710. 7S 710.70 710.49 

10 711 . OS 710.98 110.s2 710.S6 710.9 1 710. 93 710. a 6 710. 73 710.69 710. 76 710.64 710.49 
11 111.05 7 10.9a 71 0 .82 710 .86 710.91 710. 90 710. as 710.12 710.69 710. 76 710.64 710. 4a 
12 111.os 710.9S 710 . 83 7 10.a4 710. 90 710.88 710. 85 710.69 110.10 710.76 710.61 710.47 
1 3 711.06 710.98 710.83 710 .83 110.a0 11 o .a1 11 o .as 710.68 110. 71 710.74 710.60 710,.46 
lit 711.06 710 .96 7 10 .82 710.82 710 .s2 710.87 710.85 710.69 710.73 710. 73 710.59 710.44 
15 711.06 710.95 710.Sl 710,.81 71 0. 76 710,.84 710.85 710.69 710. 73 110.13 710.58 710.41 
16 711. 04 710.94 110. 78 710 .S l 710.71 710.83 710.87 110.10 110. 79 710.73 110.ss 710.39 
17 711 . 02 710 . 94 710. 75 710.79 710.69 7 10 .81 710.S9 110.11 no.es 710.74 710.57 710.37 
lS 111. 0~ 710. 94 710 . 70 710 . 79 710.69 110.so 710.90 710.72 710.91 710. 7S 710. 56 710. 36 
19 111. 0 710.95 110.10 710 . 79 71 0.68 no.so 710. 96 110.12 710.91 110.1s 110.ss 710.35 
20 111.02 710.95 710. 65 710 . 79 710.69 710. 83 710. 96 110.12 710.92 110.so 710.56 710.34 
21 Hl:8~ 110.96 710 .65 110 .02 1 1 0.10 110.83 710.97 710.73 110·9f ~i8:~8 H8:~~ H8:~! 22 7 0 .96 110.1 0 1 o.83 7 o. 71 1 o.az 710.97 710.73 7 0.9 
23 711. OS 71 0.96 71 0. 75 710 .a5 7 10 .71 710.80 710 .96 710.74 710.90 710. 78 710.b4 710.34 
2 4 111 .os 710.95 710. 75 71 0. 86 710.73 710. 78 71 0.96 710.74 710.84 110.11 710 .65 710.34 
~~ Hl:8~ n o.94 7 l&. 76 11 0. 86 1 10 .74 pg. 78 H8:~~ 11o•t4 H8:9~ H8:H H8:H H8:B 0.94 7 .11 1 o.a5 7 0.76 l .11 1 o. 4 
27 111. 04 710. 94 710. 11 11 o. as 110.11 110.11 71 0.95 7 10.74 710.73 110.10 71.0. 74 710.34 
26 7Jl.04 710.94 710. 71 710 .S3 710.1'3 71 0. 77 71 0.95 710. 74 710.72 710. 10 710.74 710.36 
29 711. 0 4 710 . 77 11 o.s2 110.s5 110.11 710 .95 71 0. 77 110.11 110.11 71o.71 710.39 
30 1Jto 04 110· 77 710 .82 1 1 0. 86 710 . 1a 110.96 110· 77 710.71 710.74 110.11 110.40 31 7 .04 1 o.1a 1 o.a1 1 0.97 1 0.76 710.76 7 0.43 

ANNUAL SUMMARY OF DATA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

14IN 711 . 01 710.94 710o6S 710 . 79 110.68 110 .11 n o.so 710.68 710 .69 710. 70 71 o.ss 710.33 710. 33 MAX 111.01 111. 02 710.93 710 . 86 710.92 11 o.94 710 . 97 710. 97 110.92 no.so 710083 710.68 111.01 

AVG 711.0S 710.97 710. 79 710 .83 710.81 110 .as 110 .91 110.18 110 11 110.14 11g.6s 110 45 110.1s VO 19044&7 171996 7 19037S6 1~42460 1903825 1842518 190408 8 1903741 1 84 230~ 1903~5) 1S420 0 )90285~ 22415104 



SIMULATED WIND fFFECT EL IMINATED LAK E ~INNIPEG LEVELS 

1932 .JAN FEB HAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 710.4~ 710.32 710.32 710.35 710.54 710.84 711.36 711.65 711.56 711.~0 710. 79 110. 75 
2 710.4 710.31 710. 30 710 .34 110.55 710.81 711.37 711.65 711.56 711. l 710. 79 710.76 
3 710. 4 3 710. 2 9 71o.30 710.33 71o.56 710. 79 711.37 711.64 711.57 111.20 110.11 110. 77 4 71 0. 4 2 110 .21 710. 30 710.33 710.57 710.77 711.37 711. 64 711.56 711.1 9 710.76 710. 77 c; 710 . 42 710.?.l 710.31 710.31 710.57 110.11 711 . 37 711.63 711.56 71f . 18 710. 75 710. 78 
6 710.41 71 0 .19 7 10.31 710 .31 710. 58 710. 77 711.38 711.63 711. 5¥ 71 .17 710. 75 710. 78 7 710.•l 710.15 710.31 710.31 710 . 58 710. 77 711.42 711.61 711.4 711.l7 710. 75 710.78 
8 710.42 710.15 71 0. 30 710 .32 710. 58 710. 83 711.•3 711.59 111.•4 711.19 710. 76 710.78 
9 710.42 710 .1 4 710. 30 710 . 32 710 . 58 710. 89 711.49 711.57 111.•9 711.19 71o.82 710. 76 

10 11 0 .•5 71 0 .15 710.24 710.33 710.60 710.95 711.52 711.56 711.3 711.19 710. 88 710.76 
11 710.46 710.15 710.24 710.35 710.60 710. 96 711. 55 711. 55 711.34 7 11 .18 710.87 710.77 
12 710 .52 110.21 710.23 71 o.38 710.66 71o.99 711.57 711. 53 711.34 711.15 710. 88 710. 77 13 710 . 53 71 0 . 2 • 710.24 710.39 710. 69 111.01 711. 58 111.50 711. 33 711.13 710. 88 710.78 
14 710 . 55 71 0.30 710.24 710.4! no. 75 711.07 111.6g 111.50 111.33 111.01 710. 87 110.00 
15 710. 55 710 .33 710 .30 7 10.4 710.Bl 711 .07 711.6 111.50 711.33 71 .06 710. 85 110.00 
16 710.53 710.33 710.36 710.43 710.81 711.07 711.62 111.50 111.32 711.04 710. 79 110.00 17 710.52 710.34 710 .38 710.43 110.a2 711 . 09 711.63 111.so 711.3f 711.02 710.76 710.80 18 710.46 710.33 71 0.40 710.43 710.80 711.Jl 711.63 111.so 711.3 111.01 710.74 710.80 
19 710.40 710.32 710.4 1 710.44 710.AO 711.17 711.63 111.so 711.25 710. 99 710. 72 710.81 2 0 710. 36 710. 30 710.41 710.45 710. 74 711.19 711.63 711.44 711.19 710.98 710.73 710 .83 
2 1 7l0. 36 710.26 710.41 710.45 710.72 111. 2~ 7 11.64 711.43 711.18 710. 95 710. 72 7}0.84 22 7 0.36 7 10.25 710.40 710.46 710.69 7 1 .2 711.65 711.43 711.14 710.92 710. 72 1 o.e5 
23 710 . 35 710.23 710.40 710.46 710 .68 711.24 711.66 711.42 711.13 710 .86 710.73 710. 85 
2 4 710. 3 1 710. 22 710. 39 710 • 52 710.69 711.24 711.68 711.42 111.12 710. 80 710. 72 710.86 2i:; 710. 3~ 710. 22 710.37 710.52 710.68 711.25 1p.69 711.42 711.12 710.78 no. 11 710.86 26 710.3 110.22 710. 35 710 . 53 110. 74 711.26 7 1.70 711.42 711. 3 710.78 710.70 710.86 
27 710.33 710.24 7 10.35 710. 53 710. 80 711.28 711. 72 711.41 711.13 710.77 710.66 110.05 
2 8 710.33 710. 26 710.35 710. 53 710.81 711.31 711. 72 711.42 711 . 19 710.78 710. 66 710.83 29 710.34 71o.32 710. 3 4 710.53 710.83 711.34 711.73 711.42 1p .20 71 o. 79 110.12 710.83 30 110.34 71 0. 34 710.54 110.03 711.36 Hl:U 111.44 7 1.21 710.79 7 o. 7J 110.02 31 7 0.34 710. 35 7 0.84 1 .so 7 0 . 79 1 0.02 

ANNUAL SUMMARY OF DATA 

JAN FEB MAR APR MAY .JUNE .JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 710 .31 110.14 110 .23 710.31 710.54 710. 77 711.36 111.41 111.~2 110.11 71 o.66 110.75 ny-~· Mt.X 11 0.55 710 .34 71 0. 41 710 . 54 710.84 711.36 711.73 711.65 111 . 7 111 .21 11 o .ea 710. 86 71 • 3 
AVG 710 .41 110.25 710 .33 710.41 710 69 711.05 7ll.57 711.51 7ll.32 711.02 710.76 710.80 710.83 VO 1902 767 1779597 190254 4 184139} 1903517 1843050 19058 0 1905714 1843 36 1904384 1842300 1903812 22478032 



SIMULATED WIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1933 JAN FEB MAR APR HAY JUNE JULY AUG SEPT OCT NOV DEC 

1 710.82 11 o.88 710.89 711 .06 711.4 J 7 1 ~.04 71~·~7 7l~·s5 H~:~~ 711.~9 Hl:U 711.4~ 2 710.83 710.88 710.90 111.08 71 l .4 71 .04 7 1 • 4 71 • 4 711. 6 711.4 
3 710.84 710.88 710.91 711.10 711.53 712.06 712 . 34 712.52 712.25 711.90 711. 62 711.44 
4 11 o.e5 11 o.88 7 10.93 711.13 111.55 712.07 712 . 36 112.50 712.26 711.84 711.56 711.44 
5 710.85 710.88 71o.94 71 1 .13 711 . 60 712. 08 712.37 712.48 112.25 711.84 711.54 711.44 
6 71 0 .85 11 o.89 710.95 711.07 711.62 712. 12 712.43 712.49 712.26 711.84 111.51 711.44 7 710 .86 710.89 710.95 711 .07 711.66 712.14 712.44 712.49 112.25 711.84 111.50 711.44 
8 710.86 710.89 710. 9 7 711. 09 711.68 712 . 15 712.44 712.51 712.23 711.78 711.49 711.44 9 710.86 710.89 711.00 111.10 711. 70 712.17 712.44 712.52 712.17 111. 79 711.49 111. 45 10 710.86 71 0 .89 711.01 711.1 6 711.70 712.17 712.45 712.58 712.1~ 711.77 711.49 711.45 

11 7l 0. 86 710.88 711. 02 711.16 711.70 712.18 712.46 712.60 112.0 711.77 711. 49 711.45 
12 110.85 710.88 111. 03 711.14 711.72 712.19 712 .48 712 .62 112.05 111.11 111.50 711.46 13 710.84 710.88 711.04 711 . 14 711.74 7 12.22 712 .54 712 .63 712.02 711.77 111.51 711.47 14 710 .84 710.88 711.04 711.14 7 11 .75 7 12.22 712.60 712.62 712.0~ 111.76 711.51 711.47 15 710.84 710.88 711.0S 711.14 711 . 76 712.24 712.60 712.62 711.9 71 • 74 111.s1 711.47 16 710. 84 710.89 111.05 711.14 111.11 712.23 712.58 712. 59 71}.98 711.74 111.50 711.48 17 710. 85 710.89 111.05 711.14 7 11 .80 712.23 712. 56 712. 58 711.98 71 t. 73 711.48 711.47 18 710. 86 710.89 711.04 711.15 111.eo 712.23 112.so 112.55 711. 98 71 • 74 111.•1 711.48 19 710.89 710.90 711.04 711.16 711.80 112.22 712.49 712.53 711.99 711. 77 711.47 711.48 
20 710.91 710. 90 711.04 111.11 111.0~ 712.22 712.49 712.47 111. 99 71 t. 79 711.47 711.•9 
~~ 110.93 7 1 0.90 1p.03 Hi : ~~ 1 n .8 H~:~~ 7 12.49 H~:M rH.99 H :38 HI:!~ HI::~ 1 o.93 7 0.90 1 lo04 7 .8 7 2.so 7 .98 
23 710.9 1 710.90 711. 04 711 . 22 111. 85 712.?7 712.51 712.37 711.97 711.80 711.48 711.49 2 4 710.91 710. 9 0 711.04 711. 25 711.9~ 712. 33 712 .52 712.37 111.98 71 l. 78 711.46 711.49 25 710.90 710. 90 111.05 711 .27 711.9 712.33 712.52 712.37 111. 99 111. 76 711.46 111.so 26 710. 90 710.89 111.05 711. 29 7 1~ .98 7 12.36 712.52 712.38 112.01 71 • 70 7 1.42 711.SO 27 710.84 710.89 711 . OS 711. 29 71 .oo 7 12.38 712.53 712.38 712.0 711. 64 711.42 711.50 
28 710.84 710.89 711. 04 711.32 712.0l 712.39 712.55 712. 38 712.03 711.62 711 . 42 711.50 29 710.86 7 1) . 03 11f·34 712.03 712. 39 712.56 712.38 712.03 111.60 711.42 111.50 30 1 10.a1 111·03 71 .35 712.03 71 2. 38 7 12.56 712. 32 712. 04 71 .60 711.43 7lf .5o 31 1 o.e8 71 •O S 712.03 7 2.56 7 2.26 71 .60 1 .s1 

ANNUAL SU1'04A RY OF nATA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 710.82 710.88 710.89 711 .06 711.41 712.04 712.34 712-26 711.97 711.60 711.42 711.43 110.02 MAX 710.93 710 .90 111.05 711 . JS 712.03 712.39 712.60 712.63 712 .26 711.99 711.62 1 11 .s1 712.63 
AVG 710.86 710.89 111.01 111 . 11 711.77 112.22 712.49 712.48 712.08 7l~o77 7llo49 7llo47 7llo62 YO 1903979 171977R 1904364 1843353 1906415 1846063 190832 1 190831 1 1645704 19063 6 1844186 1905599 22441792 



SIMULATED VIND EFFECT ELIMINATED LA~E WI NNI PEG LEVELS 

1 934 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 711.5 1 711.5 9 711 .66 7 11.67 711.94 712.92 713.43 713.67 713.60 71~-38 713.30 112. 76 
2 711.52 711. 58 71 1.67 71 1.67 112.00 712.92 713.44 713.66 713. 54 71 .38 713.28 712.76 
3 711.52 711.5 8 711. 67 711.66 712. 05 712.91:1 713.45 713.64 713.48 713 . 34 713. 22 712. 75 
4 7!1.53 711.5 8 711 .68 711.64 112.1; 713 . o~ 713.4 7 713.61 713.47 713.35 713.16 712. 75 
5 711.5 4 711 .58 711.6 8 711. 58 712.1 713.o 713.48 713.58 713.43 713 . 34 713.11 712. 74 
6 111.55 711.6 0 711 . 69 7 11 .53 712.23 713.07 713.48 713.56 713.42 713.34 713.l~ 712. 74 
7 711.5 6 711 . 60 711 .69 71 1. 53 712.26 713 . 07 713.48 713.55 713.36 713.34 713.0 112.15 
8 711.56 711. 5 8 71 1. 70 711.57 712.26 713.07 713.4 7 713.55 713.30 713.35 713. 06 712. 76 
9 111. 5 6 711.55 7 11.69 71 1 .58 712.28 713.07 713 .4 7 713.55 713.30 7}3.32 713.0S 712. 79 

10 711.5 7 711. SS 711 .69 711.60 712.34 713.07 713.47 713.56 713.29 713.30 713.01 712.80 
11 711.5 7 711.53 7 11 .69 711.60 712.40 713.08 713.49 713.58 713.29 713.25 713.~0 712.86 
12 • 711.5 7 711.53 71 1.6 7 711 .60 712.4+ 713.09 713.5~ 713.59 713.3~ 71~.26 712. 9 112.88 
1 3 7 p. <;8 11l .52 711. 67 111 .60 712.• 713.I~ 713 .S 713.60 113.3 7l .26 1H.9s H~:~~ 14 1 1. 5 a 11 .52 711 .67 71 .60 712.48 713.l 713 .58 713.60 1 3.3 7 3.26 1 • 94 
1 5 711. 5 7 711 . 5 3 711 .67 711 .60 712 . 50 713.12 7 13.59 713 .61 713.39 713.27 712.88 712.91 
16 711.5 7 711 .53 711 .67 711.60 712.52 713. 13 713.59 713.61 713.43 713.30 712.87 712.91 
17 711.5 7 711.5 3 711 .66 71 1.6 1 712.52 713. 13 713.60 713 . 6~ 713.44 713.30 71~.86 712.85 
t~ 1H .51 1u.s1 1p .64 Hf :i~ 112.s5 113.13 713 . 61 713 .6 713.44 7 3.30 71 .86 112.83 1 .57 7 . 60 7 1.63 712.57 713. 2 713 . 64 713.63 713.44 713.30 712. 86 1 2.81 
2 0 711. 5 7 711.6 4 711 .63 711.68 712.63 713.11 713.64 713.65 713.44 713.29 712. 86 712.79 
2 1 711.5 7 711 . 68 711 .65 71 1 .65 712.69 713.11 713.65 713.66 713.44 713.27 112.1:1~ 712.79 
2 2 711. 5 8 711.68 711 .65 7 11 .65 712.68 713.11 713.65 713.72 713.43 713.25 112.8 712.79 
23 711 . s s 711.66 711 .65 71 1 .69 712.69 713.11 713 . 65 713. 78 713.44 713.24 712.87 712.79 
2 4 711.5 7 7 11. 66 71 1 .65 111. 7~ 712.69 713.}2 713.65 713.78 713.44 713.2~ 712.86 712. 79 
2 5 711.5 7 7 11.66 711 .65 11 1 . 7 712.68 713. 8 713.6 7 713. 79 713 .44 713.2 712.84 712. 79 26 711. 5 7 711 . 66 711 .66 7 11 .74 712.68 713.21 713.69 713.78 713 .45 713.23 712.81 712. 79 27 711 .57 711 . 66 711 . 6 6 71 1 . 76 712.68 713.26 71 3.69 713. 78 713.46 713.25 112.80 712.78 
28 111.5 9 711.66 711 .66 711 . 78 712.68 713.32 1!J.69 713.72 113.4s 713.28 712. 79 112.76 29 1 .59 - 711 .66 71 1 . 82 712. 74 713.38 1 . 69 713.66 7 3.44 713.29 112. 78 7 2.13 
30 711. 5 9 111 . 67 71I .88 712. 80 713. 39 113.69 713.65 713.42 7)3.32 712.78 112· 73 31 711 .59 7 1 . 6 7 712.86 7 3.68 713.61 713.32 1 2.73 

A"fNUAL SUMMARY OF OATA 

JAN f"EB MAR APR HAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MtH 111.s ~ 111 ·52 111.63 711 .53 71!.94 712.92 713.43 713.~5 713.29 713.22 11~·78 112.73 71~·51 MAX 111. 5 71 .68 71 . 10 711 .88 71 .86 713. 39 713.69 713. 9 713.60 713.38 1 .Jo 7 2.91 71 • 79 
AVG 711.56 711 .59 711.66 711 .65 712.47 113.12 1 13.51 113.64 113.41 11~.29 1i2.95 112.00 112.63 VO 1905849 J721481 190 6 12 1 1844602 1908274 1848400 1 91 1237 1911419 1849168 19104 3 1847 79 1909151 22473488 



SIMULATED WINO EFFECT EL I~INATED LA~E WINNI PEG LEVELS 

1935 .JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 71 ~.H 71 ~.64 712 .45 71~.60 71~.81 11~.05 11~.31 713.64 71~.46 71~.48 113.~1 113.00 2 71 • 75 71 . 65 71 2.45 11 .58 71 .81 71 .06 71 .4 l 713.62 71 .46 11 . •8 71 • ~ 71 • 00 
3 712.76 71 2.66 712.47 712.58 712.81 713.12 713.42 713.61 713.46 713 . 48 713 . l 713.0l • 712. 76 71 2 .67 712. 48 712.59 712.81 713.18 713.48 713.59 713.48 713 . 47 713.18 7 13.04 
5 712. 77 71 2.68 71 2 . 49 712.59 712.82 713.24 713.50 713.58 713.49 713. 45 713.1 5 713.04 
6 112 . 77 71 2 .68 71 2. 49 712.65 712.83 713.25 713. 53 713. 58 713.48 713.39 713.13 713.02 
7 712. 77 71 2.63 712. 49 712.65 712.89 713.26 713. 54 713 . 57 713.48 713.33 713 . 07 713.02 
8 71 2 . 76 71 2.57 712.46 712.64 712.95 713.26 713. 55 713.57 713.47 713.32 713 . 05 713.02 
9 71 2 . 74 71 2 .57 71 2. 46 712.61t 712.95 713.26 713.56 713.57 713.46 713 . 28 713 . 05 713.02 

10 71 2 .73 71 2 . 5 7 7 12.45 712.63 712.98 713. 24 713. 58 713. 59 713.45 713 . 27 713.04 713.02 
l l 712.72 71 2.54 712.45 712.63 712.98 713.23 713.61 713 .60 713 . 42 713.21 713.05 713.02 
1 2 712 . 72 71 2 . 5 4 712.45 712.63 712.98 713.21 713.63 713.61 713.41 713.20 713 0 05 713.02 
13 1 12 .12 71 2 . 5 4 71 2.46 712.63 712.98 713.21 713.64 713.62 713.35 713.16 713. OS 713.02 
14 71 2 . 71 71 2 . 55 7 12 .47 71 2.64 712.98 713.23 713.64 713.62 713.29 713.15 713.0S 713.02 
15 712. 71 71 2 . 55 712 .47 712.65 712.98 713.24 713.64 713.62 713.27 713. 09 713.04 713.02 
16 71 2 . 70 71 2 . 5 4 71 2 .47 712.66 712.98 713.25 713.64 713.62 713.25 713 . 09 713.03 713.02 
1 7 112.10 71 2.53 71 2.47 712.68 712.98 713 .25 713.64 713 .62 713.25 713.09 713.0J 713.02 18 11 2 .10 71 2.5 1 712.47 712.71 712.99 713.25 713.64 713.62 713.25 713.09 713. 02 713.02 19 112.10 71 2 . 50 712.47 71 2. 73 712.99 713.25 713.65 713.61 713.26 713.09 713. 02 713.02 20 712.69 712. 4 9 71 2 .47 712.73 713.00 713.25 713.65 713.60 713.26 713.12 713.01 713.02 
21 712.68 71 2 .47 712.48 11 2. 73 713.00 713.24 713.65 713 . 58 713.26 713 . 14 713.0l 1p.02 22 71 2 .68 71 2. 47 71 2 . 48 712. 73 713.00 713.24 713.66 713.52 713.26 713.14 713.0l 7 3 . 02 23 712.67 712.46 71 2 . 48 71 2. 73 7 13.00 713. 25 713.66 713.46 713 . 27 713.14 713.0l 713.o 1 2 4 71 2 .66 71 2. 46 712.48 712.73 7 13.00 713.26 713.66 713.46 713.30 713.12 713.0l 713.0l 
25 71 2 .65 71 2 .46 7 12.48 71 2. 74 713.00 713.28 713.66 713. 45 713.32 713.12 713.0l 712.98 26 71 2.65 71 2 .45 712.53 71 2.75 7 13.00 713.30 713.66 713.45 713.38 713.12 713.0l 712.96 27 712.64 71 2 .44 712.54 712 . 77 7 13.00 713. 33 713.66 713. 46 713.44 713.11 713.0l 712.94 
2 8 71 2 .64 712.44 712.60 71 2. 80 713.02 713.34 71 3.66 713.47 713.44 713.12 713.01 712.93 29 71 2.64 712.62 712.81 113.03 713 . 35 713.66 713.47 713.45 713.13 713.00 712.93 30 71 2.6 4 712.63 712 .81 7 3.03 713.37 113.65 713.47 713.47 713.14 713.00 712. 96 31 71 2.64 712.63 713 .04 7 3.65 713.46 713.20 712.96 

Af'ifNUAL SUMMARY OF DATA 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 71 2 .64 71 2.44 71 2. 4 5 71 2.58 712.81 713. OS 713.37 113.45 713.25 113.09 713.00 112.93 712.44 MlX 712.78 7}2.6 8 712.63 712.~ l 7 13.04 713.37 713.66 713.64 713.49 713.48 713.21 713.04 7}3.66 
AVG 712.70 712.54 71 2 49 712.68 712.95 713.24 7l~o60 71 3056 713.37 7l~o22 713 06 713000 713.02 VO 1908902 172 3784 1908337 1847264 1909575 1848718 19112 5 1911189 1849061 1910? 5 1840238 1909105 2?485744 



SlHULATEO WlND EFFECT EL IMINATED LAKE WINNIPEG LEVELS 

1936 JAN FEB HAR APR MAY JUNE JULY AUG Sf.PT OCT NOV DEC 

1 712.97 712.89 712.83 712.84 713.10 713. 76 714.0l 713.91 713.35 71~.89 712.47 112.01 2 71 2.97 712.89 712.82 712.84 713.10 713. 76 714.og 713 .90 713.29 71 .88 712.47 712.07 3 712.97 712.88 712. 82 712. 84 713.Jl 713.77 713.9 713.90 713.23 712.87 712.47 112.01 4 71 2.97 712.87 712.82 712.84 713.12 713.78 713. 99 713.88 713.22 712.87 712.45 711.98 5 71 2. 9 7 71 2.87 712.83 712.85 713.13 713.77 713.99 713. 86 71 3 .21 712.87 712.•3 111. 95 6 71 2.96 71 2. 88 712.83 712. 87 713.16 713. 77 713.99 713.80 713.21 712.138 712.37 711.95 7 712.95 712.89 712.83 712.87 713.17 713.77 714.02 713.74 713.21 712. 88 712.31 711. 93 
8 712.95 712.89 712.84 712.86 713.20 713.77 714.02 713. 68 713.21 712.89 712.25 711. 93 9 712.95 712.89 712.84 712.86 713.23 713. 78 714.03 713 .68 713.21 712. 89 712.19 711.92 1 0 71 2.93 712.88 712.85 712.86 713.26 713.79 714.04 713.62 713.22 712.89 112.17 711.91 

11 71 2.92 712.87 712.86 712.86 713.32 713.81 714.04 713.61 713.22 712.88 712.14 7ll.91 
1 2 71 2 . 92 71 2 .87 712.86 712.89 713.34 713.84 714.05 713.60 713.23 712.87 712.14 711.92 
ll 71 2.89 712.89 712.86 712.93 713.35 7 p . 86 7l4.05 713.6~ 713.23 112.05 712. }2 111. 94 712.88 7 2.89 712.86 712.95 713.37 7 3.92 7 4.06 713.S 713.22 7 2.79 712. 2 71 .95 
15 71 2.86 712.86 712.86 712.98 713.•0 713.92 714.07 7JJ.S9 713.22 112.11 712.11 711.96 
16 71 2.85 712.85 712.86 712.99 713 . 41 713.95 714.08 713.59 713.21 112.11 112.10 7ll .96 
17 712.84 712.85 712.89 713.00 713.44 713.96 714.11 713.59 713.l 712. 76 112 .08 7ll .96 

l~ 712.84 71 2 .85 712.89 713 .0 0 713.44 713.96 714.13 713.59 713.16 712.76 1 2.00 711.95 
71 2 .83 712.85 71 2.89 713.00 713. 44 713.96 714.14 713.56 713.14 712. 77 712.07 711. 95 

20 712.83 712.83 712.89 713 .00 713.44 713.96 714.14 713.55 713.11 712.78 112.01 711. 95 2 1 71 2.82 712.83 712 .89 713.0l 713.44 713.96 714.13 713.•9 713.10 712.78 712.07 711.95 
22 712.82 712.84 712.9~ 713.02 713. 44 713.96 714.11 713.43 713. 09 712. 77 712. 08 711.96 23 71 2.1'6 712. 85 712 .9 713.03 713.50 713.96 714.11 713.43 713.08 712.77 712.08 711. 98 2 4 712.8 7 712.85 712.97 713.03 713.56 713. 98 714.05 713. 43 713.07 712.7~ 712.08 712.00 25 71 2 .91 712.87 712 .9~ 713.04 713.62 714.0! 714.04 713.42 713.06 712.6 712.08 112.go 26 712.94 712.88 712.8 713.04 713.62 714.0 714 .03 713 . 42 713.02 712.59 712.07 111. 9 27 71 2.94 71 2.88 712.84 713 . 04 713.6 1 714.03 714.0l 713 . 42 713.01 712. 53 112.01 711. 99 28 71 2.92 712.87 712.83 713.06 713.61 714.03 714 .00 713 . 42 712.95 712.47 712.07 711.99 
29 71 2.9~ 71 2. 84 712.82 713. 09 713.61 714.02 713.99 713.42 71 2.92 712 .47 112.01 711.99 30 11 2.0 712.83 713.09 713.64 714.0l 113.93 713.40 712. 90 712.46 712.07 71!.99 31 7 2.89 712.8• 713. 70 7 3.92 713.41 712.46 71 • 00 

ANNUAL SUM114ARY OF DA7A 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

HJN 11 2.a2 712.83 112.e2 712.84 713. t 0 713.76 713.92 713.40 712.90 712.46 112.01 711 .91 711.91 HU 11 2.97 712.89 712.97 713.09 713.70 714.03 714.14 713.91 713. 35 712.89 712.47 112.01 714.}4 
AVG 71 2.90 712.87 712.86 7~2.95 7t3.38 713.89 714.04 71~ .60 71~.15 712.76 7~2.18 7~1.97 71~ -0 2 VO 1909437 1786155 1909323 1847 70 1910 21 1850410 1912483 19112 6 18484 8 1909044 1845 60 1906 31 225475 6 



SIMULATED 91IND EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1937 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 112.00 711.80 711. 76 711 .74 71~.94 71~.44 71~. 71 71~.64 H~:~~ H~:~~ Pl·94 Hl:H 2 711.97 711.81 7 11 . 7S 711.74 71 . oo 71 .4S 71 • 70 71 .62 1 .94 
3 711.96 711.81 711. 74 711.74 712.05 712.46 712.69 712.62 712.53 712.23 111. 94 711;. 74 
4 711.94 711.80 7 11.72 711.74 712. 08 712.47 712. 68 712.62 112.s2 112.20 711. 93 711.74 
s 711.93 711.80 71 1.72 711.74 7 12.11 712. 53 712 .68 712.63 712.51 712.19 711.~~ 71 l • 74 6 711.90 71 l . 78 711 . 71 711. 75 712.14 712 . 5 9 712.68 712.63 712. so 712.19 111.8 71 • 74 
7 711.90 711.76 711 . 71 71 1 .75 712 . 14 712.6 1 712.68 712.66 712.48 712.17 711.81 111. 73 
8 711.~S 7 11.75 7 11 .71 711. 74 712. l S 712.61 712.68 712.69 712.48 712.16 711. 7S 111.11 9 71 l .es 711.74 7 11 . 72 711.73 712. 16 712.62 712.71 712. 71 712.47 712.14 711.73 711.7~ 10 711.87 711.73 711.72 711.72 712.15 712.62 712. 73 712 . 71 712.48 712.14 111. 73 711.6 

11 111 .as 711. 73 711. 73 711 .72 712.15 712.62 712.77 712.71 712.49 712.13 111.11o 711.67 
12 7ll.i:l8 111. 73 711.73 711.73 712.15 712 .61 712. 78 112. 71 712. 50 712.13 111.77 711.65 13 711.89 711. 74 71 1 .74 711. 7 3 712.15 712. 62 712. 79 712 . 71 712.50 712.12 711. 79 711.64 
14 711.89 711. 74 71 l. 74 711.73 112 .1 s 712.63 712. 79 712. 71 112.so 712.12 111.ss 711.63 
l S 711.89 7 11. 74 71 1. 74 711.73 712.14 712.64 712.78 712. 71 712.50 112.10 711.91 711.62 16 711.89 711. 74 711.74 711 .73 712.15 712 . 64 712.77 712.70 712.44 712. 04 111. 97 711.62 17 711.89 711.74 711.74 111. 73 712.15 712.63 712. 77 712.70 712.38 112.02 711. 97 711.65 18 711.89 711.74 711. 74 711 .72 712.16 712.63 712.73 712.68 712.38 112.02 111. 98 711.67 19 711.89 711. 74 111. 74 7 11 . 72 712.17 712.'>2 712. 72 71 2 .66 712.32 112.01 711. 96 711.67 20 111 .i:10 711.75 711.74 711.72 712.19 712.62 712. 71 712.6~ 712.32 712.01 711. 96 711.67 2 1 711.88 711.76 711.74 1p. 72 712.19 712.62 112.10 712.5 712.3t 112.03 ~u=n 711.67 
~j 711.87 1u. 78 711.74 7 l 73 712.25 71~ .63 7 2.7~ 712.~6 112.3 7 2.$ 7 .67 

711.87 7 .78 711.74 7ll:72 712.31 7 1 .63 712.7 712. 4 7 2.3 711. 7 .Bl 7 .67 24 711 .87 711. 78 711.75 7 11.78 712.31 712 .64 712. 75 712. 53 712.38 711. 97 111. 79 ' 711.67 25 711.87 711. 79 71 1.75 711.84 712.34 712.66 712.75 712.52 712. 39 111.95 111. 79 711.68 26 111. 85 71} • 78 711. 75 711.f\4 112. )It 7 12.67 712. 76 712.51 712.40 71 .95 111.11 711. 68 27 71 l .i:l4 71 • 77 111. 7<1o 711.85 712.35 712.70 712.75 712. 50 712.40 711. 94 111.77 711.66 28 111 .02 711.77 111. 74 711 .87 712.38 71 2. 71 712. 74 112.so 712.4~ 711. 94 111. 76 711.65 29 711.80 711.74 711. 89 712.40 712 . 72 712. 72 712. 50 712.3 711.93 111.73 711.63 30 1p .ao 711. 74 711. 90 712.42 712. 72 712.69 1iz.so 712.37 1lf·93 711.73 111.63 31 7 1.80 711.74 712.44 712.67 1 2.so 7 .94 71 .65 

A .. NU.Al SUMMARY OF OATA 

JAN FE0 MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MiN 111.00 111. 73 711. 71 111 .12 7} } .94 712.44 712.67 112.so 712.31 111. 93 111. 73 711.62 711.62 M4X 112.00 711.81 711. 76 711.90 712.44 712.72 712.79 112 . 71 712.53 712.31 111. 98 711. 74 712. 79 
AVG 71~·88 711.76 711~73 711 .76 712.20 712.61 7~2.72 712.62 712.43 712 07 71~.84 711.68 712.09 VO 19066 6 1 7218~4 190630 1844876 1907552 1847085 1908 61 1908674 1846624 1907?.07 18450 7 1906152 22456496 



SJMULUEO WINO EFFEC T EL IMINATED LAKE WI NNIPEG LEVELS 

1938 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 711.65 711.69 711. 65 711.65 711.78 71~.46 71~.9~ 713.4~ 713.50 112· 75 71~ · ~1 711.88 2 71!.67 711 .69 711.65 711.65 711.81 71 .so 71 .9 713.4 713.49 71 .69 71 • 0 711.82 3 711.67 711. 70 711 .65 711.65 711 .84 712.53 713.00 713.52 713 . 46 712 . 68 712.18 711.81 4 711. 70 711. 70 711.64 711.65 711.87 712.55 7 13.0l 713.54 713 . 45 712.64 112.11 111. 79 5 711. 70 71!.70 711.62 711.64 711. 93 712.60 713.04 713.55 713.44 712.63 712.15 711. 78 6 111. 72 711.69 111. 59 711.63 71~.99 712.62 713. OS 713. 56 713.38 712.62 712.15 111. 78 7 111. 72 711.69 711. 59 71 l .62 71 .0 1 712.68 713.11 7 13.SA 713 . 32 712 . 58 712.14 7.11.77 8 711.69 711.69 711. 58 711.62 712.03 712.70 713.}7 713.61 713.26 712.57 712.14 711.77 9 711.68 711. 70 111. sa 711. 63 712.04 712.7! 713.}7 713 . 61 713.20 112.51 712.14 111. 76 10 711.66 111.10 711 .58 711.63 712.03 712. 7 713.18 713.61 713.14 712 . 51 712.15 111. 76 11 711. 65 711.71 711.57 711 .63 712.0l 712. 73 713.20 713.6~ 713.13 112 . so 112 . 1s 111. 11 12 111. 63 711.71 111.s1 71 1 .63 712.0l 712. 73 713 . 2~ 713.5 713.13 712.51 7 2.16 7 ll. 77 13 711.63 711. 71 71J. 57 711.62 712.0l 712. 73 713.2 713.54 713.13 112.5t 112.11 111.00 l• 711.M 711. 19 711. Sit 711.60 112.0; 712. 74 713. 33 713.52 713.12 112.s 112.11 711.86 15 711. 6it 711.6 7 11 . S4 711 .60 112.0 712.14 713.39 713.51 713.ll 712.57 712. 6 111.85 16 711.67 711.66 1 11. 53 7ll.S8 712.13 712. 73 7 13.4 1 7 13.49 713.11 712.58 712 . 13 711.85 17 711.68 711.64 711. 53 111. 58 712.18 712. 74 713.44 713.47 713.08 712.57 712.13 711.84 18 711.69 711.64 711. 53 111. 59 112.21 712.70 713.45 713.46 713.06 712.57 112 . 12 711.83 19 711.69 711.64 711. 56 711 .60 712 .24 712.70 713.45 713.46 713.00 712.51 112.12 711.80 2 0 711.67 711.64 111.58 711.66 712.25 712. 76 713.45 713.47 712.94 112.50 712.06 711.77 2 1 711. 6 7 711.64 111. 59 711.67 712.27 712.62 713.45 713.47 712.92 712.47 112.00 711. 77 22 711.68 711.64 711.62 711 .68 712.28 712.68 713.44 713.53 712.89 712.47 711. 99 111.11 23 711.69 711.64 711.62 711.70 712.29 712. 94 713.44 713 . 59 712.68 712.46 711.9~ 711 .11 24 711.70 711. 63 711.63 71 1 .71 712.3 1 712.96 713.43 713.59 712. 87 712. 46 111.a 111. 77 25 711.72 711.63 711.63 711 .72 7 12.31 712.97 713.43 713. SS 712.87 712.44 711.87 111. 78 26 71]. 72 711 .63 711.63 711. H 712.31 712.96 713.to2 713.54 712.87 712.42 111.00 711. 79 27 711.69 711.64 711 . 62 711. 75 712.31 712. 97 713.39 713.54 712.86 712.4 1 711.89 711. 79 28 711.68 711.64 711.62 711.75 712.32 712. 94 713.37 713.53 712.86 712.39 11l.9o 111. 78 29 711.68 711.63 711.76 712. 35 71 2.94 713.33 713.53 712.83 712.35 11 • 90 71 .11 30 711.68 7 11 .64 711.76 712.37 712.94 713.33 713.52 712.81 712. 33 7 1 . 90 111.1s 3 1 71] .68 711.65 712. 43 713.39 713.51 712.27 7 • 74 

ANNUAt SUMMARY OF DATA 

JAN FEB MAR APR MAY .JUNE JULY AUG SF.PT OCT NOV DEC ANNUAL 

MIN 711.63 711.63 711.53 71 l .S8 111. 78 71 2.46 712.93 713.45 712.81 112.21 71~.87 111. 74 71 ! .s3 M4X 711. 72 111.71 711.65 711 . 76 712.43 112.cn 7 13 .45 713.61 713 . so 712. 75 71 .21 111.00 71 .61 
AVG 711.68 711 . 67 711.60 711 . 66 7 12.1 3 712 . 75 713.28 113.53 713.10 712.52 712.07 711o79 112.30 VO 1906 156 1721667 1905938 18446 10 1907362 1847460 1910442 1911120 l84R360 1906401 1845683 19064S9 22463024 



S IMULA TEO VIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1939 JAN FEB HAR APR MAY JUNE JULY AUG SF.PT OCT NOV DEC 

1 711. 7~ 711.69 11 1.65 711 . 61 71 1 .49 711.~0 HI:~~ p~.09 111.90 Hi::i Hl:n l}g:S2 2 711. 7 711.69 711.6 711 .61 71 1.46 711. 6 l .09 7 1. 91 
3 711.72 7 ll .69 711.65 711.61 7 11.•4 711.57 711 .95 712.09 111. 92 711 . 47 711.19 710.94 4 711.71 711.69 711.65 711.61 711.41 711.59 711.98 712.09 711.92 711.47 711.13 710. 95 
5 711.71 711.69 711.66 711.60 711.36 711.61 711. 98 712.08 711.91 711 . 46 711.13 710.94 
6 711. 70 711.69 711.65 71 1 .60 71 1.36 7 11 .62 711.95 712.07 711.91 711. 43 111 . 12 710. 94 7 7 11.69 711.68 711. 6 5 711 .60 711.36 711.62 711.96 712.06 711.89 711.•3 111.12 110.88 
8 711.68 711.68 711.62 71 1 .61 7 11 .42 71 1 .68 711.95 712. 06 111.88 711.43 711.13 710.86 9 711.66 711.67 711.6¥ 71 1 .61 711.43 711.70 7 11 .96 712.06 711.62 711.43 711 . 13 710.83 10 7 11.68 7 11.67 7 11. 5 711.63 711. 46 71 1.70 71~.96 712.06 71 1.76 711.43 711.13 710.82 11 711.68 711.67 711 .57 711 .63 71 1 .47 111.11 71 • oz 712.06 711.76 711.42 111.12 710.82 12 711.68 7 11.66 711.6 0 711.63 711.47 711.7 1 712. 08 712.06 711.75 711.42 111.11 710.82 13 711.68 711.65 711 .62 71 1 .60 711 .48 71 1 . 70 7 12.08 712.06 711.75 711.41 711. 09 710.82 14 711.69 711.65 711.64 711.5 8 711.48 711.69 712.09 712.05 711. 76 7ll .39 711.06 710.82 15 71 l .69 711.64 711 .65 711 .57 71 1 .48 711.69 712.08 712.04 711. 78 711. 33 111.os 710.82 16 711.69 711.64 71 I . 6 5 711.5 7 711.48 71 1.68 712.08 712.02 711.80 711.27 711. 05 710.81 17 711.67 711.64 711.65 711.57 711.48 711.68 712.02 71 1 . 96 111.00 71f .21 711.03 710.81 18 711.67 7 11 .66 711.62 711 .57 711.48 711.68 711.96 711.95 711.80 71 .18 11 1. p 710.81 19 711.67 711.65 711 . 60 711.57 711.48 711.66 711.94 711.92 1 11 . 76 711.15 710. 6 710.80 20 711.68 711.66 711 .61 711.57 711.46 711.7 ~ 711.93 71 1 .92 711.74 711.13 710.93 710. 79 2 1 711.69 711.66 71 1 .60 711 .57 711.40 71 1.7 111.93 711. 92 711.73 1u.12 110.92 110.78 22 711. 69 711.65 711 .60 711.57 71 1.40 71 1.75 71 .93 71 1.92 711.69 7 .11 1 o.91 7 0 . 11 2 3 711.69 711.62 711.60 711.57 71 1 . 46 711. 77 711.94 711.92 711.68 111.10 710.91 710. 77 2 4 711.69 711.6 2 7 11 .60 711.57 71 1.47 7 11 .79 711.96 711.91 711.62 111.10 710 .90 710. 77 25 711.68 111.62 711.60 71 1 . 5 7 7lf 04 7 111.'30 H}:~~ 111.90 711. 58 71f·09 110.81 7JO.J6 26 711.68 71 .62 711.6 0 711 .57 71 .4 7 71 .13 1 71 .90 111.s5 71 • 09 1 o.a5 710. 6 27 711.67 711.62 711 . 60 711.5 6 71 1 . 4 7 71 1 .BS 7 1 .oo 711.90 711.53 711.09 710.79 710.76 28 711.67 711.62 711 .58 711 .53 711.46 711. 86 712.04 711.90 711. 52 111.11 710.76 710. 82 29 711.68 711. 58 711 .5~ 711.43 711. 89 712. 04 7 11 . 90 711.51 111.13 710. 76 710.88 30 711-69 1lf .se 711 .4 711 .43 711.91 1 12.01 1p .90 111.so 71 .19 710.82 710. 92 3 1 71 .69 7 .61 711 . 44 7 2.09 7 l .90 71 .19 710. 92 

ANNUAL SUMMARY OF DATA 
JAN FEB MAR APR MAY J UNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 711.67 711.62 711.5 7 711 . 49 7 11 .36 111 .so 111. 92 711.90 111.so 111.09 710. 76 110.76 710.76 HAX 71l. 73 711.69 71l066 111. 63 711.49 7 11.91 7 12.09 712. 09 111.92 711.49 711 .20 710.95 712.09 
AVG 711 . 69 711.65 711.61 711 .58 711.44 711.71 71~.99 711.99 711.75 711.28 111.01 710.84 711.52 VO 1906183 1721634 ! 905984 1844414 1905534 1844743 19069 9 1906996 ]844845 1905095 1842940 1903906 22438608 



srMULATEO WINO EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1940 JAN FES HAR APR HAY JUNE JULY AUG SFPT OCT NOV DEC 

! 710.Q~ 710.75 710.70 710 .62 7 10. 70 7 10.65 710 . 76 110.~5 710.14 109.8~ 709.61 7 09.51 
2 710.9 710. 75 110.10 7 10.64 710. 70 710.66 710. 74 110. 2 110.12 709.7 709.62 709.46 
3 710. ~6 710.74 71o.69 710 .65 710.64 710.67 710. 70 710. 50 110.12 709.77 709.64 709.40 
4 710 .so 710. 74 710. 68 710.65 710 .63 710.67 710.69 710. 50 710. 09 709.77 709.65 709.34 
5 710.H 110.12 710.67 710. 66 710.60 71 o.66 710 .68 710.49 710.09 709.77 709.67 709.34 
6 710.74 710. 72 710.67 710.67 11 o.58 710.66 710. 69 710.48 110.10 709.80 709.67 709.32 
7 710.74 110. 73 710.66 710.68 710.55 710.67 710. 70 710 . 47 110.12 709 . 82 709.67 709.33 
8 710.69 710.74 710. 66 710.69 710.55 710.68 710.71 710 .43 710.17 709.83 709.69 709.33 
9 710.69 71o.75 710. 66 710. 69 71 0.57 710.69 710.72 710.4¥ 710.23 709.84 709.70 709.39 

10 710.69 710.75 710.66 7 10.69 710. 58 710 . 70 710.73 710.3 710.24 709.84 709.72 709.41 
1l 110.10 710. 75 710.66 710. 69 110.sa 710 . 71 710. 74 710.35 710.26 709.84 709.73 709.42 
12 11 0 .10 710.75 710.66 710. 71 710.6~ 710.71 110.73 710.35 710 . 26 709.84 709.76 709.43 13 710 . 72 710. 74 710.66 110.11 710.6 710.70 1 0 . 13 710.35 710.27 709.87 709.75 709.43 
14 710. 74 710. 74 710.66 710. 71 710.68 710 . 69 710.72 710.36 710 .25 709.87 709.76 709.42 
15 710. 75 710.74 11 o.66 no. 11 710.68 710.66 710.71 71 o.36 710. 23 709.87 709.76 709.42 
16 710. 76 710.74 710.66 710.71 710.67 710 .64 710.70 110 .38 110 . 11 709.84 709.75 709.41 17 710. 76 710. 74 710.66 110.10 710.67 710 .64 710 .68 710. 39 110.1s 709.84 709.74 709.38 
I ~ 11 0 .11 710.74 710.65 710 . 70 710.66 710. 70 110.67 710 .39 710.15 709.78 709.72 709.38 7 0.11 710.74 71 o.65 710. 70 710.66 710.72 7 0.65 710. 39 710.14 709.72 709.7l 709.36 20 710. 78 110. 73 710.65 7 10.70 710. 66 710. 75 710.65 710.39 710.13 709.70 709.6 709.34 
2 1 710. 79 710.73 710.64 710 .72 710 .66 710. 76 7f 0.64 710.37 710.13 709.70 709.66 709.34 22 710.80 710. 73 710.64 710. 72 710.66 710. 11 7 0.64 710.37 710.13 709.69 709.66 709.31 23 710 .so 110.13 710 .64 710.70 710.68 710.78 710. 64 710.Jl 710.13 709.69 709.66 709.30 24 710. 78 110.12 710 .64 710. 69 710.68 710.80 710 .65 710 .21 710.14 709.68 709.66 709.30 25 710.76 710. 72 710 .64 710.69 710.66 110.~o 710.66 710. 27 710.12 709.68 709.65 709.30 26 710.75 710 .11 710.6 4 7 10 .63 710.64 710.130 710.66 110.21 110. 3 709.66 709.65 709.32 27 7! 0. 75 7l 0. 77 710. 64 710.57 710.62 710.130 710.65 710.19 110.01 709.60 709.62 709.35 28 710. 75 710. 72 710.64 710 .57 710.62 710.79 7l 0 .65 710.16 110.01 709.58 709.60 709.36 29 710.74 710. 72 710 .64 710.63 710.61 710.79 710 .62 710.16 709.95 709.56 709.54 709.4~ 30 1 1 0.1~ 71 0.63 710.64 110.62 710. 79 11g-60 110-15 709.89 709.56 709.51 709.4 3 1 7 0.7 710. 62 7 0.62 7 .56 7 o. 4 709.55 709.45 

ANNUAL SUMNARY OF OATA 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 710.69 710 .12 710. 62 71 0.57 710 .55 710 .64 710. 56 110.14 709.89 709 .55 709.51 709.JO 709.30 MO 710.92 110.11 710 .10 110.12 110.10 710.80 710. 76 710. 55 110.21 709.87 709.76 709.51 710. 92 
AVG 710.76 710.74 710.65 710.67 710.63 710.72 710968 710.35 710.14 709.75 709 67 709.37 710.32 VO 1903704 i 1soa22 1903413 tR42064 1903361 1842174 190347 1902611 1840672 19ooQ82 1839468 1899990 22462000 



St MULA TEO WIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1941 JAN FEB MAR APR ~AY JUNE JULY AUG SEPT OCT NOV DE'C 

~ 709.46 709.47 709.~0 709.~9 71 0. 00 710.38 710 ·~~ po.~1 709.9~ 709.84 110.10 710.~~ 709.52 709.47 709. l 709. 9 110.01 710.40 710. 10. 1 709.9 709.8~ 110.11 110. 
3 709. 52 70<J.t+7 709.51 709.58 710. OJ 710.40 71 0.29 710. 30 709.90 709.7 110.11 710.48 
4 709.52 709.47 709.5 1 709.58 110.01 710.38 710.30 710.30 709.92 709.73 710.17 710.49 
5 709.50 709.49 709 .52 709.55 710. 09 710.37 710.31 710.30 709.93 709.72 710.18 710.49 
6 709.48 709.50 709.51 709.54 710.15 7 10.37 710. 32 7 10 .30 709.95 709. 71 710.18 710.51 
7 709 . 47 709.5 1 709.50 709.54 710.17 710.37 7 10 .33 710.31 709.96 709.70 710.19 710.52 
8 709.46 709.5 1 709.50 709.54 710.19 710.36 710. 35 710.31 709.96 709.70 710.19 710.54 
9 709.43 709.51 709.55 709.54 710.20 710.36 710. 35 710.32 709.97 709.69 710.19 710 .56 

10 709.43 709. SO 709. 55 709.54 710.20 710. 36 710.35 710 .33 709.92 709.69 710.17 710. 56 
11 709.46 709. SO 709.55 709.54 710.19 7 10 .36 710 .34 710. 35 709.90 709.69 710 .16 710. 56 n 709.47 709 0 5 0 709.55 709.56 710.19 710. 36 710.33 710.35 709.84 709.70 710.16 710. 56 

709.49 709.50 709.54 709.59 110.20 710.35 710.27 710.35 709.82 709. 71 710.15 710. SS 
14 709.52 709.51 709.54 709.61 110.21 7 10 .36 710.26 710.35 709.81 709.74 710.15 710 .55 
15 709.52 709. 53 709.54 709.64 710.2 1 710. 35 710 .24 710.35 709.80 709.75 710.16 710.55 
16 709.51 709.52 709. 53 709.65 110.21 710.29 710.23 710.32 709.80 709.78 710.16 710.56 
17 709.51 709.53 709. 54 709.71 110.20 110.29 710.21 710 .30 709.80 709.79 110.~0 710.57 
18 709.50 709.53 709.54 709. 74 710.18 710.29 110.21 710 .29 709.80 709.85 7 o. l 710.57 
19 709.50 709.52 709.54 709.78 710.18 710.29 110.20 110.28 709.81 709.91 110.2 710 .57 
20 709.5 0 709.SO 709.55 709.79 710. 19 710. 35 7l°. 19 710.27 709.81 709.93 710.33 710.57 
2 1 709.50 709.47 709.54 709.79 710.25 110.35 7 0. 19 710 -~6 709.8~ 709.96 no.35 110.s8 
22 709.50 709.46 709.54 7 09.79 110.25 7 0.29 7 0.20 no. 5 709.8 710. 02 o.38 7 0.60 
23 709.48 709.46 709.54 709.79 710. 26 710.25 710.19 710. 24 709.84 110.05 710.39 710.62 
24 709.47 709.47 709.53 709.79 710 .20 710.19 110.20 710. 24 709.85 710.07 710 .39 710.68 
25 709.47 7 09. 47 709.53 709.83 710.28 710.2~ 710.23 710 .22 709.91 710.10 71°.40 710. 70 
26 709.4& 709.47 709.53 709.86 710.29 710.l 710.28 710.21 709.9! 110.10 7 0.41 710. 73 
27 709.45 709.48 709.53 709.88 710. 30 710.19 710.31 710.15 709.9 110.12 710.43 710.74 
28 709.45 709.48 709.5 4 7 09.94 710.31 710.19 710.31 710. 09 709.92 110. 12 110 .45 no. 76 
29 709.46 709.55 709.96 710.32 710.19 710.31 710.03 709.91 110.12 710.46 710. 76 
30 7 09.46 709.55 709.98 710.35 710.19 710. 32 709.97 709.88 110.p 710. 52 710. 76 
3 1 709.47 -· 709.57 710.37 710. 32 70Q.95 710. 0 710. 77 

ANNUAL Stn04ARY OF OlTA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MTN 709.43 709.•6 709. 5 0 709.54 710 .oo 110.19 11 0. 19 709.95 709.80 709.69 110.10 710.48 7o9.43 
HU 709.52 709.53 709.5 7 709 .98 710.31 710.40 710. 35 710 .35 109.q7 110.12 71 o.sz 710. 77 710. 77 
AVG 709.48 709.49 709.53 7 09.69 110.20 710.31 710.27 110.25 709.87 709.87 110.25 710.59 709.97 VO 1900273 171640 I 1900409 1839522 1902206 184111 7 1902390 1902342 1839996 1901318 1840980 1903254 22389520 



SIMULATED lilt ND EFFECT ELIMIN•TED LAKE WINNIPEG LEVELS 

1942 JAN FEB M•R APR "'AV JUNE JULY AUG SEPT OCT NOV oe:c 

l 710.77 710.94 711. 09 711.~7 71 1 . 90 71~. l~ 71~. 38 11~ . 60 71~.57 7l~·f 11~·~1 11~.17 z 710.83 710.95 711. 09 711 . 8 711.96 71 . 1 71 .41 71 .61 11 . 58 71 • 6 71 • 8 71 .11 3 7IO.fl9 710.95 7IJ .07 711.28 711. 96 712.16 712.41 712.62 112.sa 712 . 36 712 . 38 712 . 16 • 710.89 71 0 .96 711 . 07 711. 30 711. 90 712 .16 712.42 712.62 712 . 56 712.37 712.38 712 . 15 s 710.83 710. 98 711.06 711 . 32 71 1 .89 7 12.15 712.42 712.62 112.55 712 . 37 712.38 712.14 6 710.83 710. 98 711.07 711 .35 711. 89 112. 15 712.42 712.56 712.54 712.39 712.39 712.14 7 710.83 710.99 1 11.os 711.37 7 11 . 89 712 .14 712.41 112.so 712.48 712.39 712.39 712 . 14 8 110.~1 710.99 111.1 2 711.40 711. 90 112.11 712.40 712.49 712.42 712.37 712.39 712.15 9 71 0.87 111 .00 111.12 711.43 711.91 112.11 712.40 712.47 712.42 712 . 36 712 . 42 112.16 10 710.86 710. 99 111. 09 711. 45 7 11 .92 112.11 712.40 712.47 712.41 712.33 712.42 712.16 11 710.86 710.99 71 1. 08 711 .45 711. 93 712.14 712.41 712.45 712.41 712.32 712.42 712.16 12 no.as 111.00 711. 08 7ll.4S 711. 93 712.14 712.41 712.44 712.42 712.31 7l2·44 112. r 13 710.84 1 p. oo 7IJ.08 7ll.4S 71 ! .96 112.12 712.44 712.44 712.44 71 ~ - 3s 7 2 . ~ 112. 6 
l• 710.84 7 1.02 711.1 2 711.46 71 .99 712.1~ 712.3 112.sg 712.49 71 .2 112. 6 712. 6 15 710.84 111.02 111.12 711 .s2 71 .01 7 12 .0 712.39 112.5 712.51 712 . 30 712 . 34 112. 6 
16 710.84 111.02 711.14 711 .54 712.0l 712.06 712.32 112.58 712.54 712.30 712.31 712.15 
17 no.es 111.00 711 . 14 711 . S4 712.0l 712. OS 712.32 112.s0 112.55 712.31 712. 30 712.lS 18 710.89 111.01 71 1.15 7 11.5S 1 12.00 712.06 712 .34 112.se 712.S6 712.32 712.30 712.14 19 710.89 71 .0 1 711.IS 711.56 712.00 112.01 712.36 712.58 712.56 712.35 712.28 712.14 
20 71 0 . 88 711. 04 111.1 2 711.56 711. 98 712.12 712.38 712.S7 712.56 712.36 712.27 712.14 2 1 710.88 711.06 111.12 711. 59 711. 95 712.15 712.40 712.57 712. 58 712.4~ 112.21 712.14 22 710.88 111.1 2 711.14 711.61 711. 94 712.21 712.44 712.S6 712.59 712.4 112.20 712.14 23 710.8 9 111.12 711.14 711.6S 711.93 112.22 712.47 7 12.S6 712.61 712.S4 112.zo 712.15 2 4 710. 90 111.12 111.11 711 .66 711. 94 712.?.2 712 . 49 712.53 712.61 712.53 112.20 712.15 25 71 o.93 711. 09 711 . 23 711.68 711. 94 712.22 712. S2 712.Sl 712.62 712.54 112 . 20 712.16 26 710. 9S 111. 09 711 .27 711.70 71~.97 712.22 712.51 112.so 112.6g 712.53 112 . 2g 712.16 21 n o.9s 71 .09 711. 29 711 .72 71 .02 712.?.3 712.52 112.50 712.5 712.52 712 . 1 712.14 28 710. 95 711.09 711. 30 711 .73 712.08 712.23 712.52 712. so 112.ss 712 . 46 712.19 712 . 14 29 710.95 - 71,. 30 111 ·79 712.14 712.26 712. S2 712.51 712.49 712.40 712.t9 71~·13 30 7J0.94 11 • 39 11 .es 112·16 712.32 112.s2 112.s1 712.43 11~·34 112. 7 11 • 3 31 7 0.94 1 .2 7 2. 6 1 2.54 7 2.S4 7 .34 1 • 3 

ANNUAL SUMMARY OF DATA 

.JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

HIN 110. 77 710.94 711.06 711.27 71 1 .89 112.os 712.32 712.44 712.41 712.29 112.11 112. p 71~.77 MAX 710.95 111.1 2 711.30 111.ss 712.16 712.32 712.54 712. 62 712.62 712.54 712.42 112. 1 71 .62 
AVG 71 0.88 711.02 7~ 1, 15 711 .52 7~1.97 712 15 712.43 712.54 1i2 53 712 38 712.31 712.15 71~ 90 
VO 190•011 1120102 1904 J 104•z4a 1906 44 t0•s09A 1908161 l9oa4s4 1846 65 1900047 1846296 1901414 22•so4 6 



SIMULATED WINO EFFECT ELIM! NATED LAKE WINNI PEG LEVEL S 

1943 JAN FEB MAR APR MAY .JUNE JULY AUG SEPT OCT NOV DEC 

1 71 ~ .lJ 71~.04 71 ~. 03 11r· 05 7 1 ~.53 71~·~5 714.03 714.~9 714.58 71~.98 H~:;~ ~B:~~ 2 11 .o9 71 • 04 71 .03 7 1 .99 71 .53 71 • I 714. 03 714. 8 714.58 71 .96 
3 71 2. 09 112.05 712.03 711. 99 712.54 713.17 714.03 714.57 714. 59 713.93 713.55 713 .. 25 
4 71 2. OB 71 2. 07 712.03 112.00 712.57 713.43 7H.04 714.56 714.59 713.93 713.SS 713.24 
5 712.0B 712.09 7 12.02 712.00 712.59 713.49 714.07 714.55 714. 59 713.93 713.49 713.22 
6 7J 2. 06 71 2 .09 11 2.02 712.0 0 712.60 713.49 714.10 714.54 71•.59 713.93 713.'-8 713.20 
T 7) 2. 06 112.10 712.00 712.00 712.66 713.51 714.12 714.54 714.59 713.93 713.48 713.19 
8 71 2. 06 712.09 71 2.00 112.02 7 12.69 713. 53 7 14.13 714.54 714. 58 713. 96 713.48 713.18 
9 71 2 . 06 112 .1 0 712.00 712. 06 712. 75 713.56 714.14 7 14.55 714.58 713.95 713.48 713.18 

1 0 71 2.07 71 2.0B 11 2.01 712. 06 712. 71 713.57 714.15 714. 55 714.56 713.96 713.SO 713.18 
1 1 71 2 .07 71 2.0 7 112.02 112.12 712.78 713.61 714.17 714.59 714.50 713. 96 713.Sl 713.17 
12 71 2. 07 712.06 712.03 7 12 .14 712. 78 713.62 714.18 714.60 714.48 713.96 713.52 713.17 
13 112.01 71 2 . 06 712. 04 71 2. 14 7 12.79 713.63 714.20 714.66 714.45 713.96 713.52 713.16 
1 4 71 2. 09 71 2 .04 71 2.06 712. 18 712 . 79 713.66 714.21 714.72 714.44 713.96 713.52 713.14 
15 11 2 .10 71 2 .04 71 2 . 06 712.19 7 12.80 7 13 . 67 714.?.5 714.72 714.43 713.95 713.51 713.11 
! 6 112 .10 11 2 .00 712.06 712. 19 712.81 713. 73 714 .26 714.73 714.41 713.95 713.51 713.09 
17 11 2 .10 711 .99 712.05 7 12.20 712.84 713.74 71 4 .32 714. 73 714.38 713.93 713.50 713.09 
18 71 2 . 09 111 .98 712.05 7 12.2 1 7 12.86 713. 75 714 .33 714.7~ 714.34 713.87 713.50 713. 09 19 712 .08 71 .97 712.04 112.22 712 . 88 713. 75 714.34 714.6 714.28 713.Al 113.49 713.09 
2 0 11 2 .01 71~.97 112.01 712.23 712.89 713.flO 714. 35 7 14.64 714.22 713. 75 713.46 713.09 2 1 11 2 . 01 71 .oo 712. 00 712.29 712.90 713.A3 714. 36 7i•.61 114.2A 713.69 713.44 113. 08 22 71 2 .09 71 2.00 112.00 712.29 712.93 713.86 714.37 7 4.5A 714 .1 713.6~ 713.38 7 3.06 
23 71 2 .09 71 2.04 112.02 71 2.35 712.95 713. ~8 711t .J8 714.Sf. 714.16 713.5 713.36 713 • 05 2 4 71 2 . 09 71 2.0 4 112.02 712.37 713.0~ 713.89 714 . 40 714. 55 714.14 713.53 713.3) 713.05 25 71 2 .09 71 2.03 712.02 712.40 713.0 713.92 714.40 711t.55 714.08 713.47 713.32 713.07 2 6 712.0B 712.03 112.02 7 12.42 713.13 713.94 714.46 714. 56 714.03 713 0 48 713.31 713.06 27 71 2.08 112.02 112.02 712.•3 713 .14 714 .00 714.52 714.56 714.03 713.47 713.30 713. 08 
2 8 71 2 .06 71 2 .03 112.02 712.45 713.18 714.02 714.55 714 .53 714.00 713.48 713.28 713.04 29 71 2 . 06 712.03 712.48 713.19 714.02 714 .59 714 .53 713.99 713.49 713.27 713.04 30 112.os 712.05 112.so 713.20 714.03 714.59 714. 54 713.99 713.53 713.27 713.02 3 1 712.04 712.05 7 13.24 714.59 714 .Sf. 713.56 713.0l 

AlllNUAL SUIJOtARY OF DATA 
JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

MI N 71 2 .04 711. 9 7 112. 00 711 .99 712.53 713.25 714. 03 714.53 713.99 713.47 713.27 713.0l 711.97 MAX 11 2 . 1 1 112. 10 112.06 71 2. so 713.24 714.03 714.59 714 .73 714. 59 713.98 713.57 713.26 714. 73 
AVG 71 2.08 71 2.04 712.03 712.20 712.~5 71~.~9 714.28 714.59 714.35 713.79 71~.45 713.12 71~.19 VO 1907223 1 722564 190709 0 18460 15 1909296 l 849ij 4 1913121 1913971 1851597 }9}1A07 18492 3 1910034 224911 4 



SIMULATED VIND EFFECT ELI~JNATED LAKE WINNI PEG LEVELS 

1 944 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 713.00 11~.0s 71~.68 71~.67 71~.63 71~.43 71~.93 713.57 713. 71 713 . 6 1 7l~o40 113.05 
2 713.00 71 .84 71 . 68 71 .66 71 .63 7 1 .44 71 . 93 713.57 713. 71 713.59 71 .39 713.05 
3 713.00 71 2.83 71 2.67 712.66 712 .67 712. 4 6 712. 94 713.57 713.71 713. 58 713.38 713. 05 
4 71 3.00 712.83 712.67 712.f..S 712. 68 712.48 712.95 713.57 713.71 713.58 713.37 713.06 
5 713.09 712.83 112.12 712.63 712.67 71 2 . 54 712.97 7 13.54 713. 1i 713.58 713.35 713 . 06 
6 732.9 712.83 712.72 712.62 712 . 67 7 12.55 713.03 713. S2 713.6 713. 59 713.29 713.07 
T 712.95 112.02 712 .69 712.f.l 712.65 712.61 713.09 7 11 .46 713.6b 713.60 713.26 713.06 
8 71 2.94 712.82 712.67 712.60 712.63 712.62 713. }5 713. 46 713.64 713.6 1 713. 23 713.07 
9 712.94 11 2 .01 712.68 712.60 712.57 712.62 71 3 . 18 713.50 713.64 713.62 713.23 713. 04 

10 71 2 .92 71 2. 80 712.67 712.59 712.57 712.62 713.)8 713.56 713.63 713.62 713.22 713.04 
11 712.91 712. 78 712.67 712 .59 712. 56 712.62 713.19 713.62 713. 63 713.62 713.22 71). 04 
12 712. 88 112. 78 712.67 712 . 60 712. 56 712.63 713.19 713.68 713.63 713.65 713. 24 713. 04 
1 3 71 2.87 112.11 712.67 712.61 712.57 712.65 713.20 713.74 713. 63 7t3.65 713. 26 713.05 
14 712.86 712. 77 712.67 712.61 712.59 712.70 713.19 713.75 713. 60 1 3.61 713.26 713.06 
1 5 712.86 712.76 712 . 66 712.60 712.6 1 712. 76 713. 22 713.76 713. 59 713.62 713.26 713.07 
16 712. 86 712. 75 71 2.66 712.5 7 712.62 7 12.82 713.23 713. 76 713.55 713.61 713. 24 713.08 
17 712.86 712.74 712.66 712.57 712. 62 712. BJ 713.27 713 . 76 713. 54 713.61 713.22 713.07 
1 8 712.86 712.73 71 2 .66 712.56 712 .62 712.85 713.28 713.73 713.54 713.61 713.16 713.06 
19 7 12.87 11 2 .12 71 2 .66 712.55 712.62 712.~5 713.34 7)3.73 713.5• 713.61 713.15 713.05 
2 0 71 2.87 712.72 71 2. 66 712.55 712.56 712.A2 713.34 713.72 713 .54 713.59 7 13.11 713.05 
21 712. 88 712. 72 712.66 712.55 712.55 712 .81 713.34 713.72 713.54 713.53 713.10 713.05 
22 712. 89 712.71 712.67 712.5b 712.54 71 2.81 713.34 713.72 713.55 713.52 713.09 713.05 
23 712.89 7 12.7 1 712.69 712.57 712.54 71 2.8 1 7 13.)4 713.70 713. 59 713.51 713.07 713.04 
2 4 71 2.89 712. 71 717.7 0 71 2. 60 712. 54 712.85 713. 35 713.67 713.60 713.49 713. 06 713.04 
25 712. 89 112.10 712. 71 712.60 712. 53 712.86 713. 36 713.61 713.66 713.48 713.05 713.03 
26 71 2. 88 712. 70 712.71 712. 61 712.53 712 .1'!8 1p.3a 713.64 713.66 713.47 713. 05 713.02 
2 7 71 2.87 712. 70 112. 71 712 .61 712 .5 1 712.90 7 3 .41 713.5 713. 66 713.46 713. 05 713.02 
28 71 2 . 86 712. 70 112. 71 712.62 7 12. 49 712.91 713.4 7 713.60 713.66 713 . 42 713 . 06 713.02 
29 7 1 2.86 112. 70 712. 70 712 . 62 712.46 712.92 713.52 713 . 60 713.66 713.41 713.05 713.02 
3 0 712. 86 712. 70 712.63 712.44 712.93 713. 54 713. 66 713.64 713.41 713. 06 713.03 
3 1 71 2 .86 712.69 712.44 713 . 5 7 713 .68 713.40 713. 03 

ANNUAL SUM NARY OF DATA 

JAN FEB MAR APR MAY JUNE JULY AUG SF.PT OCT NOV DEC ANNUAL 

MI~ 712.86 112. 70 712.66 112.55 7 12.44 71 2.4 3 712.93 713.46 7)3.54 7]3.40 713. 05 713.o2 712.43 MAX 713.00 112.05 112.12 71 2 .67 712.68 712.93 713.57 713076 713.71 713 . 65 713.40 7J3.o8 7J 3. 76 
AVG 712.90 712.76 712.68 712.60 712.57 712. 72 713.24 713 .63 713.62 713.56 713.19 713.05 713.02 
VO 1909440 1785895 1908841 J8470fiO 1908560 184736 4 1910336 1911399 1849716 1911186 1848599 1909821 22547456 



SIMULATED WINO EFFEC T EL IMINATED LAKE WINN IPEG LEVELS 

] 945 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 71 3.03 71 ~.86 71 ~.84 713. 06 713.56 714. 1~ 714.47 714.~~ p4.~S n~.94 ~B:~t H~:~: 2 71 3 .02 11 .as 71 .83 713.08 713. 56 714.1 714.47 714. 14. 4 71 .88 
3 71 3.0 l 712 . 85 71 2 .82 713.11 713.57 714.17 714.49 714.55 714.18 713 . 82 713.58 713.24 
4 713.0l 712 .84 71 2. 79 713.13 713.58 111o.11 714.so 714.54 714.16 713.80 713.56 713.24 
s 712.98 1 12.84 71 2. 78 713.lS 713.58 114.F 714.5~ 714.53 714.14 tB:~~ 113. s1o rp.~6 6 7 2.96 7 2.84 71 2. 76 713. 8 713.60 714. 5 1 4.s 714. 52 714. 4 7 J.52 7 3. 8 
7 71 2.94 71 2 .84 71 2.76 713.?2 713.66 714.14 714. 55 7 14.52 111 .. 14 713. 79 713.49 713.31 e 71 2 . 93 71 2.84 712.75 713.23 713. 72 714.13 714.61 714.51 714.16 713.79 713. 48 713.32 
9 71 2 .93 7 1 2.83 712. 75 713.24 713.75 714.12 714.61 714.52 714.16 713.79 713.47 713.34 

10 71 2.92 71 2.83 71 2. 75 713.25 713.80 714. l~ 714 .62 714.52 714.17 713 . 78 713.45 713.34 
11 71 2.92 712.83 71 2. 75 713.25 713.83 714.1 714.62 7}4.53 714.17 713. 77 713.42 713.31 
12 71 2 .92 71 2.83 71 2. 75 713.25 713.89 714.13 714.6 1 714.SS 714.17 713. 77 713.41 713.31 
13 71 2 . 92 71 2. 83 712.75 713.25 713.90 714.19 714.60 714 .55 714.17 713.74 713.38 713.32 
14 71 2 . 92 71 2 .83 112. 76 713.25 713.9} 714.20 714.54 714.54 714.17 713.71 713.38 713.32 
15 712.90 712.82 712. 76 713.26 713.9 714.23 714.48 714.53 714.14 713. 70 713.37 713.34 
16 71 2 . 90 712.8 1 71 2. 76 713.27 713.92 714.25 714.47 714 . 50 714.12 713 . 70 713.35 713. 34 
l7 712.89 71 2 .81 71 2. 76 71 3.30 713.92 714.25 714 .46 714.48 714.10 713. 70 713.35 713.32 
18 71 2 .89 71 2 . 7 8 71 2. 75 713 .30 713.9~ 714.26 714.47 714.47 114.1S 713.71 713.35 713.31 
19 71 2.89 71 2 . 79 71 2. 72 713.34 713.9 71 4 .22 714.46 714.46 714 .o 713. 71 713 . 35 713.29 
2 0 71 2. 89 712 . 78 712. 72 713.36 713.99 714 .22 714.50 714.46 TI4.09 713.Ts 713.35 713.29 
2 1 71 2.88 712. 79 71 2. 74 713.38 714.0l 7i4·2f Tf 4.s~ 714.46 Tf 4.08 7lj.6 TB.JS r p.~9 22 71 2 . 89 71 2 . 79 712. 75 713.39 714.0l 7 4.2 1 4.s 7 4.45 7 4.09 7 .66 7 .35 7 3. 8 
23 71 2.89 71 2 .81 71 2 .77 713.43 714.0l 714.22 714.56 714 . 44 714.06 713.64 713.35 713. 28 
2 • 71 2 . 9 0 71 2.82 71 2 . 80 713.44 714.03 714.23 714.57 7 14.42 714.06 713.61 713.32 713.28 
25 712.90 712 .83 71 2. 82 713.46 714.04 714.24 714 . 58 714.41 714 0 05 713.68 113 . 30 rp.21 26 71 2.9 1 712. 83 71 2.88 713.47 714.06 714. 25 714.58 714.40 714.05 713.5 7 3.30 7 3.26 
2 7 71 2 . 9 1 71 2 .84 712.94 713.49 714.07 714.27 714.58 714.36 714. 04 713.58 713.28 713.26 
28 71 2 .91 71 2 .04 71 2.96 713.52 714. 08 714. 29 714.58 714.36 714.03 713.56 713.27 713.26 
29 71 2 .90 71 2. 97 713.54 714.12 714.35 714.55 714. 33 714.02 713.56 713.24 713.26 
30 71 2. 90 71 2 .99 713.55 714.12 7 14. 41 714.55 714.38 714.00 713. 56 713.24 713.26 31 712.87 713.00 714.14 7 4. 55 714.2 713.57 7 3.26 

ANNUAL SUMMARY OF DATA 
JAN FEB MAR APR "4AY J UNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

MIN 71 2 .87 71 2. 78 11 2 . 7 2 713.06 713.56 714.11 714.46 714.29 714.00 7}3 . 56 713.24 713.24 712.72 MAX 713.03 71 2 .86 713.00 713.55 7 14 . )4 714.41 714.62 714.55 714.25 713. 94 713.58 713. 34 714 .62 

AVG 71 2 .92 71 2.82 71 2 .80 71~.JO 7 13.88 714.21 71 4 .54 714.47 714.12 71~.71 713.40 713.29 71~.60 
VO 1909489 1724461 1909 171 }8488 3 1912047 1851221 1913815 191363 4 1850989 19115 6 1849122 1910465 225041 2 



SIMULATED VIND E~rEcT ELIMINATED LAKE WINNIPEG LEVELS 

1946 JAN FEB f4AR APR P4AY JUNE JULY AUG SE'PT OCT NOV DEC 

l 713025 713o l 5 71 2098 713021 713066 713094 714005 714ol4 713098 713064 713.28 712.93 
2 713 024 71 3 .15 712.98 713.20 713.65 713.99 714005 714ol3 713096 713058 713.27 712.94 
3 713 024 71 3 .1 5 71 2099 713.20 713.66 713.99 7l4o05 714014 713.90 713.56 713.26 712.93 
4 713 .23 713.16 712.99 713.20 713.65 713. 99 714. os 714ol4 713.84 713.56 713.24 712.93 
5 713.22 713.17 71 2.99 713021 713.71 713.99 7140 03 714.14 713.84 713.SS 713.21 712.91 
6 713.21 713. 17 712.99 713.22 713. 73 714.00 714.03 714.14 713.81 713.55 713.19 712090 
7 713 . !9 713 . l 7 712. 99 713.24 713.78 714.00 714.0 l 714.13 113.ao 713.55 713.18 712.89 
8 713.16 713.15 712. 99 713.27 713.80 714.00 714.0l 714.12 713.74 713.55 713.18 712.88 9 713.16 713.13 712.99 713.28 713086 714.00 714. 02 714.12 713.73 713.56 713.17 712.88 

10 713.16 713.14 7 12.99 713.28 713.88 713.99 714.o+ 111o.1A 713.70 713.55 713.16 112.88 
11 713.16 713.0 712. 99 713.30 713. 90 713.99 714.0 . 714.0 713.70 713.55 713.14 712.88 
12 713.17 713.0B 71 2.99 713.31 713.91 713.98 714.08 71•.06 713.64 713 . 54 713.13 712.89 
13 713.~8 71 3.07 713.01 713.34 113.9A 713.99 7l4.08 714.04 713.58 713.51 113. 12 112.90 14 713. 0 71 3.06 713.01 713.37 713.8 713.99 7 4.09 7 4.02 713.52 713.5 7 3. 3 7 2.91 15 713 .21 713 . 04 713.02 713.38 113.a6 71•.oo 714.09 714.02 713.50 713.50 713. 2 712.91 16 713. 2 1 713.03 713.03 713 0 39 713.86 714.02 714.10 714.0l 713049 713048 713.13 712.91 
17 713. 22 713.02 713.03 713.40 713.90 714.04 714.l~ 714.02 71).49 713.48 713.14 712.9~ 
I~ 713 .22 713.0l 71 3.0l 713.4~ 713.9~ 714. OS 714. l 71•.02 713.49 713.45 713.14 712.9 

713. 22 713.0l 713.00 713. 4 713.9 714.05 714.18 714.03 713.55 713.44 713014 712091 20 7130 22 713.0l 713.0l 713.46 713.95 714. 05 714019 714.03 713.56 713.38 713.14 712. 90 
2 1 713 .22 713.0 2 713 0 02 713.48 713.96 714 0 06 714.21 714. 02 713.60 713.32 713013 712.89 
22 713.23 713.0 2 713005 713 . 54 713.97 714.05 714.22 714.02 713.6l 713.26 713.ll 712.88 
2 3 713 024 713.0 2 713.08 713.54 713.98 714. 04 714022 713.96 713.6 713026 713.lO 712082 24 713. 2 4 713.03 713.10 713.54 713.97 714.04 714023 713.96 713.68 713.26 713.07 712.80 25 713.24 713.00 713.10 713.54 713.96 714. 02 714.22 713.95 713.73 713026 713.05 712.78 26 713.20 713.00 71 3.13 713.59 7 13.95 714. 02 714 0 22 713.95 713.79 713.26 713.03 712.78 27 713. 19 71 2.99 713o l4 713.62 713.91 714.02 714.21 713.97 713.79 713026 713.01 712 .81 
28 713.17 712.99 71 3. 20 71 3 065 713. 90 714.03 114.2A 713.97 113011 713.27 712.96 712.82 29 713 . 17 713 .20 713 . 69 713.69 714 .03 714.I 713. 98 7 3.76 713.28 712.93 712.64 30 713.17 713.2 1 713069 713.90 714.04 714.15 713.98 7 13.70 713.29 712093 712.84 31 713. 1 5 713.21 713.92 714.14 713. 96 713029 712.85 

ANNUAL SUMMARY OF OATA 

JAN FEB MAR APR HAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MJN 71Jol 5 71 2 .99 71 2.98 713.20 713.65 713.94 714.Ql 713.95 713.49 713o26 112.93 712078 112. 78 MAX 713.25 713.17 7130 2 1 713.69 713098 714. 06 714.23 714.14 713098 713.64 713.28 712.94 714.23 
AVG 71 3 .20 713.07 71 3.04 713.40 713.86 714.0l 714.12 714.04 713. 70 713.43 713.12 712.88 713.47 VO !91023 7 1725059 1909817 18491 26 191?001 1BS0719 1912686 1912492 1849899 19loR60 1848418 1909368 22500000 



SJMULATED WIND EFFECT ELI~INATEO LAKE WINN IPEG LEVELS 

J 9iH JAN FEB HAR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC 

l 71~.83 71~.84 71~.9 1 71~.90 7 13 .~0 714.17 714.8~ 715.f 715.p p4.90 714.n H~:~i 2 71 .81 71 . 85 71 . 89 71 .91 71 3 . 5 7 14.17 71 4 .8 715. 5 715. 0 14. 4 714. 
3 712.81 712 . 85 712.89 712.92 713.28 714.19 714.90 715.34 715.28 714. 72 714.18 713.8 
4 712. 79 712.85 712.89 712.93 71 3 .34 714.20 714.96 715.34 715.28 714.71 714.18 713.84 
5 71 2 .79 71 2 . 91 71 ?.89 71?.92 713 .4 0 71 4 .20 715.02 715.34 715.28 714.71 71 4 .20 713. 84 
6 712.80 712.97 71 2 .89 712.92 713.40 71•.21 715.07 715.34 715.27 714.70 714.22 713.85 
7 71 2. 132 712 . 98 7 12.89 71 2.9 1 7 13.45 714.i?l 715 . 07 715.33 715.26 714. 69 714.28 713.85 
8 71 2 .82 712.98 712.89 712.91 713.51 11•.22 7 l 5.o8 715.33 715.23 714.68 714 .34 713 .84 
9 712.83 71 2.97 71?.89 712 . 91 71 3 .5 714 .23 1 5.o8 715.32 715.22 714 .6f. 714 .34 713.84 

10 71 2 .83 712.97 7 12.90 712.91 713.55 714. 29 715.11 715.32 715.18 714. 60 714.35 713.83 
11 712.R4 71 2 .96 712. 90 712.90 713.57 714.35 715. 12 715.32 715.17 71'-.54 714. 34 713 . 82 
1 2 712.84 71 2.96 712.90 712.89 713.63 714.38 715.18 715.31 715.14 714.48 714 .34 713.82 
13 71 2 .A4 71 2 .96 712.90 712.R9 713 . 64 714.38 715.21 715.31 715.14 714.42 714.28 713.84 
14 712.R4 712.95 712.91 712. 90 713.66 714.35 715.24 715.31 715.14 714 .35 714.22 713.84 
15 71 2 .84 712.95 712.91 712 . 94 713.66 714.34 715.26 715.30 715.14 714 .29 714 .16 713. 78 
16 71 2 .84 71 2 .93 712.91 712.95 713.72 714.32 715.29 71 5.27 715.14 714.29 714.10 713. 77 
1 7 71 2.84 71 2.93 712. 91 712.97 713.73 7 14 .3 1 715.29 715.25 715.13 714.27 714.09 713. 76 
18 71 2.83 71 2.93 712.92 7 12.97 713. 75 714.29 715.35 715 .24 715.12 714.26 714.07 713. 75 
19 712.83 712.93 712.92 712.99 713.79 714.28 715.36 715.24 11s.11 714.26 714 .06 713.75 
20 712.82 712.93 71 2 .92 713.00 7 13.85 7H.27 715.38 715.25 715.10 714.26 714. OS 7}3.75 
2 1 712.82 71 2.93 712.92 713 . 0l 713.87 714 .28 715.38 715.25 715.10 714.26 7l'-·05 713. 76 
22 71 2.82 71 2 . 93 712.92 713.03 713.91 714 .28 715. 38 715.30 715. 08 714.27 1 4.05 713. 76 
23 71 2. 83 712.93 712.92 713.03 713 .93 714 . 34 715.37 7 15.36 715.07 714.27 714>.0S 713.76 
2 4 712.83 712. 9 3 712.92 713 .05 713.95 714.40 715.37 715 .42 715. 05 n•.20 714. 04 713. 76 
25 712.83 712.90 712.92 713 .08 713.99 7 14 .46 715 . 34 7 15.48 715.04 n•.28 714.04 113. 75 26 712.83 7 2.90 712.92 713 .08 714.02 714 . 52 71 ~.34 715.48 714.98 714.28 714.03 1 3.75 
2 7 712.83 71 2 .90 712.9 1 713 .09 11•.00 714 .58 715.37 715.49 714.92 714.28 714.01 713. 74 
28 712.83 712.91 712.9 1 71 3. 09 714.10 714.64 715.37 715 . 48 714.9} 714.27 713.98 713. 73 
29 712.84 712.90 713.13 714.13 714.70 715.40 715.48 714.8 714.21 713.97 713. 73 
30 712.84 712.90 713 . 17 714.15 714 .76 715 .40 715.42 714 . 86 714.20 713.94 713. 71 
31 712.84 712.90 71' .. 16 715. 39 71 5.36 714.19 713.69 

ANNUAL SU'4MARY OF OATA 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 7) 2. 79 712.84 712.89 712.89 713 . 20 714 . 17 7}4 . 82 715.24 7}4.A6 714.19 713. 94 713.69 112. 79 
'1AX 712.84 712.98 712.92 7 13. }7 714. }6 714. 76 715.40 7 15. 49 715.33 714.80 714. 35 713.93 7 15 .49 

A VG 712.83 712.92 71 2.90 712.97 713. 71 714. 34 7 15 .22 11 s . 34 7)5.1 3 714.42 714.14 713. 79 713.96 
VO 1 909231 172 4707 1909440 184ij030 1911612 1851575 1915637 1915975 18536(16 191351 5 1851055 1911824 22515568 



S! MULATED WINO EFFECT EL IMINATED LAKE WI NNIPEG LEVELS 

! 948 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 713.63 713.45 713.45 7 13.32 71~. 71 7 14 .37 71 4.80 11 s. ~o 714.84 714.~f 71~ . 51 H~:&~ 2 713.63 71 3 .46 713.43 713.31 71 • 74 714.38 714.80 715. 0 714 . 84 714. 71 .48 
3 7 13.63 713.45 713.42 713.31 713.75 714.44 714.F.ll 11 s . 21 714 . 84 714.15 713 . 47 713 . 05 
4 713.63 713.45 713.39 7 13.3 1 713.80 714.50 714. 82 715.18 714.64 714.09 713.47 713 . 07 
5 713.63 713 . 45 713.38 713. 31 713.82 714.50 714.84 715.12 7 14 . 84 714 . 07 713.47 713.10 
6 713.63 71 3.45 713.38 713.31 713.65 714.Sl 714.65 71 s.11 714. 86 714.04 713.46 713.l~ 7 713.63 713.43 713 . 38 713.31 713. 90 714.5 1 714.91 71 S.08 714.87 71' .. 03 713.45 713.1 
8 71 3 .63 71 3 .43 713 .38 713.30 713.96 714.Sl 714.9 1 715.07 714 . 89 714.03 713.42 7 13.11 
9 713.62 713.43 713.38 713. 29 713.99 714.51 714. 97 715.07 714.92 714. 04 7 13.40 713.10 

10 713.60 713.43 71 3 . 38 713. 26 71'-.04 714 . 51 715.03 715.oS 714.92 714.0S 713.40 713.04 

H 713. 5 9 713.43 713. 37 71 3. 27 7 14.04 714.Sl 715.03 715.05 714 . 94 714. OS 713 . 40 713.0l 
713. 56 713.43 713.36 713 . 26 714. 05 714. 53 715.04 715. os 7 14 . 93 714.0S 713 . 40 713 . 0l 

13 713. 57 713.45 713. 36 713 . 24 714.05 714.5~ 715 . 04 715.04 714 . 94 714.04 713.34 713.02 
14 713. 5 7 713.45 713.36 713.22 714.05 714 . 65 715.03 715.04 714. 92 714.02 713.28 713.02 
1 5 713. 5 7 713.46 713.36 713.22 714.1~ 714 . 67 715.02 715.04 7 14.90 714.0l 713 . 26 713. 02 
16 713. 56 71 3. 46 71 3 . 35 713.25 714.1 714.73 715. 02 715.05 714. 84 714.0l 713.23 713.02 
1 7 713. 5 6 713.46 713 . 35 71 3. 25 714.18 714 . 72 715. 0J 7 15.05 714.78 714 . 00 113.22 713.02 
18 713. SS 713.46 7l3. 3 4 713.27 714.19 7 14 .73 715. 03 7}5.05 714. 72 714.oo 1 3.21 713.02 
19 713. 55 713. 45 713. 33 713. 32 714.20 714.72 715.o~ 715.06 7)4.66 713. q9 713 . 16 713.0l 
20 713. 5 4 71 3. 45 713. 32 713. 32 714. 22 714 . 71 715.10 7)5.07 714 . 60 713.96 713.16 713.0l 
2 1 713.5 3 7 13.44 713.32 713.34 714.24 714.71 115.12 715.09 714.54 713.94 713.10 713.0l 
22 713.52 713.44 713.3 2 713. 35 11•.26 714. 71 115.12 715.09 714 . 48 713.88 713.06 713.00 
2 3 713.5 1 713 . 44 713.32 7 13.37 714.27 714.72 715.09 715.0EI 714 . 42 713.82 713. 06 712.96 
2 4 713 .51 713.44 713.32 713. 38 714.29 714. 72 715. 08 715. 08 714 . 36 713.76 713. 0 6 712.94 
25 713.5 0 713.44 713.33 713. 4 4 714.30 714.74 715.07 715.06 714.30 713.70 713.05 712 . 92 
26 713.49 713. 45 713 . 33 713. 50 714. 33 714. 75 715. 08 715.05 714.28 713.64 713.05 712.91 
27 713.48 71 3.45 713.33 71 3. 52 714. 34 714.75 715.06 714. 99 714. 25 713.59 713.04 712. 90 
26 713 .47 713 .46 713. 32 713.57 714 .34 7 14 .78 715.11 714.93 714.23 713.55 713 . 03 712.69 
29 113.46 7}3.45 113. 32 713.61 714.35 714. 78 715.14 714.87 714.23 713.54 713. 02 712.89 
30 7 3.45 - 7 3.32 713.66 7 14.35 714.80 715.16 714. 85 714.23 713. 54 713.02 712.87 
31 713.45 71 3 . 32 714. 36 715.19 714.85 713.52 712.83 

ANNUAL SUMMARY OF OATA 
JAN FEB MAR APR MAY J UNE JULY AUG SF.PT OCT NOV DEC ANNUAL 

MIN 713 .45 713.43 713.3 2 713.22 713.71 71•.37 714.80 7H.85 714.23 713.52 713.02 712.83 712. 83 MAX 713 .63 713.46 713 . 45 713 . 66 714.36 714.~0 715.19 115.21 714.94 7)4.22 713.51 713.12 715.21 
AVG 713 .56 113744 1i3.35 1~~·35 114.10 714.62 115.01 11s.os 714 67 11g.92 1l~ 26 11~.oo 11~.93 VO 19 lll R6 178760 1910 46 1848 l 1912654 1852304 1915086 1915200 185242~ 19121 0 1848 ~ 19096 6 225760 2 



St MULA TED WIND EFF ECT ELI~INATEO LAKE WINNTPEG LEVELS 

1 949 JAN FEB MAR APR MllY JUNE JULY AUG SEPT OCT NOV DEC 

] 71 ~.8~ 71~.73 71 ~ . 74 71~ . 66 71~.90 71~.99 11~.01 713. o~ 71~ . 97 71~··~ p~.18 H~:U z 71 .8 71 • 73 71 • 74 71 .65 71 .96 71 .9& 71 .04 713 . 0 . 71 .98 71 .4 l .16 
3 71 2.91 712.72 712.74 712.64 713.0l 712.99 713.oS 71 3 . 0l 712 . 92 712.45 712.15 712~16 • 71 2 . 93 712.72 712. 73 712 . 64 713.02 713.0l 713.07 712.99 712.A6 712.45 712 . 15 712.13 
5 7 12.94 712.75 112.12 712.64 713.03 713.02 713.08 712 . 93 112.0g 712 . 39 712.14 112.10 
6 71 2. 94 71 2 . 76 712. 72 712 . 64 713.04 713.02 713 . 08 712 . 91 712. 7 712.33 712.14 112.10 
7 712.93 712.17 712. 73 712.64 713 . 04 713. 02 713.08 712.90 712 . 75 712.27 712.13 712.07 
8 712.91 712 . 77 712 . 72 712 .64 713.04 713.0l 713.10 712.89 712.74 112.21 112.11 712.07 
9 712.89 712.77 712. 73 712 . 64 713.04 713.0 l 713.12 712.89 712.73 712.19 712. 09 112.00 

10 71 2. 87 712.77 712. 72 712 . 64 7 1 3 . 05 713.02 713.12 712.88 712 . 73 712 . 19 712.08 112.10 
ll 71 2 . A7 7 12.77 1 12. 12 712.65 713.05 713. 03 713.13 712 . 86 712 . 73 712.18 712.08 112.10 
12 712.El6 712 . 78 71 2. 71 712.65 713.05 713. 09 713.11 712.83 712 . 74 712.19 712. 09 112.10 
13 712. 85 712. 78 712.71 712.65 713.05 713.10 713. 1 1 712.80 712.75 712.19 712.09 112 . 10 
14 71 2. 8 5 71 2 . 78 712. 71 712.66 713.04 713.11 713. 05 712. 78 712.75 712 . 18 712.~5 112.10 
15 712.84 71 2 . 79 7 12 .73 712 .65 713.03 713.13 712.99 712 . 77 712.74 712.18 712. l 112.11 
16 71 2. A3 712. 79 71 2. 73 712.65 713.03 7 13 .lit 712.99 712.77 112. 7it 712.16 112.2 112 . 1~ 17 712.83 7 12.79 712. 73 712. 7 1 713.03 713.13 713 . 00 712.76 712.68 712.15 712.28 112 . 1 
1 8 712 . 8 2 712. 78 712 . 73 712.74 713.04 713.14 713.00 712.76 712.63 712.09 712.29 712.l6 19 712.82 712. 77 712.73 712. 75 713.05 713.13 713.00 712. 76 712.61 712.09 712. 30 712. 8 
20 712 .82 712. 77 11 2.13 712.BO 713.07 713.12 712.99 712. 75 712.58 712.08 712 . 31 112.21 

~~ 7l2.R2 7 12.76 712.7~ 1iz.a~ 1 B .08 ~B:A~ 11~ - 98 11~· 74 11~-57 11~-09 H~:~~ H~:~~ 7 2.fl l 7 2.76 112. 7 1 2.8 7 .12 7 .96 7 • 74 7 .56 7 .09 
23 712.132 712.75 712.72 712. 89 713.11 713.09 712 . 95 712 . 74 712. 55 712.15 712 . 33 712 .21 
2 4 712.79 71 2 . 75 712. 71 712.90 713.12 713.09 712. 89 712.74 712.53 712.17 712 . 32 712.29 
25 7 2.79 712. 75 11 2.10 712.90 71 3.11 713.09 712.89 112.11 712.52 712.18 712.32 712.29 
26 712 . 78 712. 75 712 . 70 712.90 713.10 713.04 712.95 712. 79 712.51 712.18 712.26 712.29 
27 112.11 712. 75 712.69 712.91 713. 06 713 . 03 712.97 712 . 85 712. 50 712.18 712. 24 712.29 
28 712.77 712. 75 71 2.69 712.91 713.0S 713.0l 713.00 712.88 712.47 712.19 712.21 712. 28 
29 71 2.76 712.68 712.90 713.o• 713.0l 713.0l 712. 94 712.45 712 . 18 712.21 712.28 30 712.75 71 2.67 7 12.90 713.0l 71 3 . 00 713.0l 712.96 712. 43 712.18 712.20 712.28 
Jl 712.74 712.66 713.00 713 .02 712.98 712.18 712.28 

A"INUAL SUMMARY OF !lATA 

JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV Of.C ANNUAL 

MIN 71 2. 74 11 2. 72 712.66 71 2.64 712 . 90 712.'~8 712.89 712.74 7)2.43 712. 08 112.08 112.01 112.01 MAX 7}2.94 712.79 712. H 712.91 713.12 713.14 713.J 3 713.02 712.98 712.45 712. 33 712.29 713.14 
AVG 712 . ff4 71 2.76 71 2 .71 712 . 74 713.04 713.06 7~3 . 02 712.85 712.68 712 . 21 112.20 712.18 712.67 \10 1 909265 1 724309 1908932 1847423 1909812 1848243 1909 60 1909297 1847255 1907586 1846030 l907it95 22474752 



SI HULA TEO WINO EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1950 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 11~. 2 0 71 2 .41 712.49 712.51 712.87 714.40 715.87 716.46 716.57 716.30 715. 75 715.~4 2 71 .30 712 . 42 712.49 712.5 1 712.92 714.46 715.90 716.46 716.55 716.31 715.76 715. 6 
3 71 2. 30 71 2 . 44 712. 49 7 12.5 1 712. 98 714. 52 715.90 7 16.45 716.53 716.31 715.76 715.36 
4 71 2 .31 71 2.47 712.49 712.51 713.04 714.58 715.91 716.45 716.53 716.30 715. 77 715. 33 
5 71 2 .31 712 . 49 712.49 712.49 713.10 714.1,4 715.89 716.44 716.52 716.30 715. 17 715.32 
6 71 2.36 71 2. 49 112.50 7 1 2.49 713.11 714. 70 715.89 716.44 716.52 716.24 715.78 715.29 
7 71 2. 4 2 7 12.51 712.50 71 2.53 713.13 714.75 715. 83 716.45 716.53 716.19 715.80 715.27 
8 71 2 .46 71 2.51 712. 47 712. 53 713.16 714.8 1 715. 79 716.45 716.53 716.13 71s.86 715.26 
9 71 2 .48 71 2.5 1 712. • 7 712.53 713.lt~ 714.87 715. 75 716.51 716.52 716.07 715.86 715.25 

10 712 . 4 8 712.52 712.47 712.53 713.20 714.93 715. 75 716.53 716.Sl 716.07 715.87 715.24 
11 71 2 .49 712.52 712.47 712.53 713.26 714. 99 715.8, 716.55 716.50 716.0t'> 715.86 71 S.24 
12 71 2 . 50 11 2.50 712.47 712.51 713.32 715.0S 715.8 716.56 716.48 716.06 71s.86 715.23 
13 71 2 . 5 1 11 2.so 712. 4 7 712.50 713.38 715.lt 715.93 716.57 716.48 716.06 715.80 715.23 
14 71 2 . 5 1 71 2. 49 712. 4 9 112.50 713.44 715. l 715. 99 716.5fl 716.46 716.06 715.h 715.23 
15 712.4 5 71 2 .49 112.so 712. so 713. so 71 S.23 716.05 711,.61 716.45 716.06 71 s. 70 715.23 
16 712.43 71 2. 4 9 712.52 112.50 713. 56 715.29 716.lJ 716.67 716.39 716.07 715.70 11s.22 
17 71 2 .41 71 2.SO 712.52 712.52 713.62 71s.32 716. 1 716.69 716. 35 716. 08 715.64 715.~l 18 71 2 .41 71 2 . S l 71 2.50 712.56 713.68 715.38 71E>.23 716 . 72 716.35 716.09 71 S.63 715. )9 7 12 .40 712.51 71 2 . 4 9 7 12.63 713.74 71 S.44 716.26 716.74 716.33 716.09 715. 62 715.20 
20 71 2.41 71 2.S l 712.48 712.63 713.80 715.46 716.30 716. 75 716. 33 716.07 715.61 715.20 
2 1 712. 4 2 71 2.5 1 712. 4 8 712.64 713.86 715.49 716. 33 716. 77 716.33 716.08 715.61 715.20 
22 71 2 .43 71 2.5 1 712.49 712.66 713.92 715.51 716. 39 716.77 716.33 716. 02 715.60 715.14 
23 71 2.46 712.S l 712.5 1 712.67 713.98 715.52 716.45 716.78 716.32 715.96 715.59 715.13 
2 4 71 2 .46 71 2.5 1 712.53 712.73 714.04 715.56 716.44 716. 76 716.3~ 715.92 715.56 11s.1~ 25 712 . 44 71 2.5 1 71 2. 5 3 712. 76 714.0S 715.64 716.46 716.74 716.2 715.86 715.52 715.0 
26 71 2 .43 1i2.s 1 712.55 712 . 80 714.09 71 s. 70 716.46 716.68 716.27 11~.ao 715.46 715.00 27 71 2 .42 7 2.50 71 2.55 7 12.60 714.10 715.76 716.46 716.62 716.26 71 • 74 7 S.40 1 5.o6 
2 6 71 2.42 71 2 .49 71 2.SS 712.60 714. H> 715.82 716.45 716. 56 716.26 715.74 715.38 715.0S 
29 71 2 .4 1 71 2.53 712.81 714.22 715.82 1f 6 . 45 716.56 716.27 715.74 715.35 715.04 30 712.4 11 2.52 71 2.8 4 1 f 4. 2 8 715.85 7 6.45 716.57 716.29 715. 74 715.34 1 5.oJ 
31 71 2.4 1 2 .s1 7 4. 3 4 716.46 716.57 715. 75 1 5.02 

ANNUAL SUM114ARY OF DATA 
JAN FEB MAR APR MAY JUNE J ULY AUG SEPT OCT NOV OEC ANNUAL 

MIN 11 2.20 71 2 .41 71 2. 47 7 12.49 712.87 714. 40 715. 75 716.44 716.26 715.74 715.34 11s.02 112.28 MAX 71 2.51 71 2.52 71 2 . SS 712.~4 714. 3'- 71 s. ~5 716.46 716. 78 716.57 716.31 715.67 715. 36 716.78 
AVG 11 2 .42 71 2.49 71 2 . 5 0 7 12q60 7 1 ~.58 715.19 716.13 716.59 716.41 716.04 715.66 715.20 714.56 
VO 1908132 172 3663 190835 7 184705 19112 2 1853775 19180 75 1919325 1656935 1917A39 1855001 1 915564 22534336 



SH4ULATEO WINO EFFECT ELIMINATED LAKE ~INNIPEG LEVELS 

1951 JAN FER MAR AP R MAY JUNE JULY AUG SEPT OCT ~ov Of C 

! 714. 99 714 . 73 714.61 714.54 714.71 715.2~ 715.43 715.49 715.08 714.8~ 714.6~ 714·~! 2 714 .97 71 4 .74 714.61 714.53 714.72 715.2 715.43 715.47 715. 04 714. 7 714.6 714. 
3 714.97 714.74 714 .61 714.51 714.76 715.26 715.43 715.44 715.03 7)4.76 714.63 714.22 
4 714.95 714.75 714.63 714.51 714 . 71 715.26 715. 43 715.42 715.02 714. 75 714.63 7 14 .22 
5 714. 95 714. 75 714 . 6 3 714.51 714. 78 715.25 715.40 715.36 7}4.98 714.74 714.60 7)4.22 
6 714.95 714. 7 5 714.63 714.5 1 714 . 79 715.23 715.40 715.35 714.98 714.74 714.58 714.23 
7 71•.94 714.74 714.63 714.54 7 14 .R l 715.22 715.41 715.35 714.96 714.74 714.52 714.23 
8 714.94 714. 74 714.63 714. 54 714.82 715.21 715.43 715.35 714.95 714. 75 714.46 714.23 9 714.93 71• . 1g 714.60 714 .54 714.83 715.2 1 715.45 715.35 714.94 714. 77 714.4g 714.24 

10 714 .91 714.6 714. 60 714.54 714. 86 715.21 715 .47 715.35 714.93 714.77 714.3 714 .24 
11 7 14.90 71•.67 714 .6 1 714 . 54 714.87 715.21 715.47 715.35 714.93 714.78 714.38 714. 22 
12 714.89 714.66 714.61 714.53 714.89 715.21 715.47 715.35 714.9/t 714. 17 714.39 714.21 
13 714.89 7r•.66 714 .59 714.53 714.93 715.22 715.47 715.35 715.00 714.77 714.38 714.18 
14 714 .R9 7 4.65 7141. 59 714.55 714. 92 715.22 715.46 715.32 715.02 714. 77 714.41 714.17 
15 714.~9 714.64 7}4.58 714.SS 714.93 715.24 715.46 715.31 115.02 714. 76 714.43 714.16 
16 714.88 714.63 714.58 714.55 7 14.93 11 s.26 715.46 715.25 715.03 714.76 714.44 714.16 

l~ 714.86 714 . 63 714.57 714.SS 714.92 715.32 7}5.47 715 . 23 715.0l 714. 75 714.44 714.15 
714 . 85 714.62 714 .57 714.55 714.93 715.33 715.48 715.20 714.99 714.72 714. 44 714.15 

19 7 14.83 714.62 714.57 714.56 714.93 715.39 715.49 715.19 714.93 714. 71 714.41 714. }4 
2 0 714.83 714.62 714. 57 714.57 714.96 715.39 715.50 715.18 714.93 714.67 714.40 714. 14 
2 1 714.83 714 .62 714 . 57 714.60 714.97 715.37 715 .50 7l5-l6 714.95 714.67 1 f 4·r~ H!:B 22 714.84 714 .62 714.57 714.60 714.98 715.36 715 . 50 7 5. 4 714.98 7 4.61 7 4. 9 
2 3 714.84 714 .62 714 .57 714 . 59 714.98 715.31 715.49 715.14 714.98 714.59 714.38 714.12 
2 4 714.84 714.62 714. 56· 714.59 714.99 715.30 715 .46 715.14 714.97 714. 56 714.38 714. l~ 2 5 714.RJ 7 4.62 714.54 714. 59 715.00 715.29 715.46 715 .1 5 714.97 714. 55 11··~6 714.0 
26 714.6~ 714.62 714 . 54 714. 60 715.0l 715.29 715.4 7 715.H• 714.96 714.55 7 4. 0 714.07 
21 714 .7 7 14 .62 714.55 714.62 715.04 715.30 715.48 715.17 714.94 714. 56 714.24 714.07 
28 714 . 78 11•.61 714.57 714.64 715.05 71 5.30 715.48 7 15.17 714.93 714.57 714.24 714.07 
2 9 714 .77 71 4.57 714. 70 7 15 . ll 715. 36 71 5.48 715 . 16 714.67 714. 58 714.22 714.07 30 71•. 75 714 .56 714.71 115.1 715.42 715.48 715.16 714.81 714.60 714. 22 714.06 31 714. 74 7 14.56 715.23 7 5 .48 715. 0 714 .63 7 4.06 

ANNUAL SUMMARY OF DATA 

JAN fEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV DE'C ANNUAL 

MIN 714 . H 71•.61 714.54 714.51 714.71 715.21 715 .40 115.10 714.81 714. 55 714.22 714.~6 714. g6 MAX 714.99 714.75 71 4. 6 3 7 14.71 715.23 715 .42 115.50 715.49 115.0 7)4.81 714.63 714. 4 715. 0 
AVG 714.87 71•.67 714.5 fl 714.56 714.92 715.28 715.46 715.27 714.97 714.69 7J4.42 714.16 714.80 VO 191 47 09 17289 17 1913943 1852151 1914843 1854005 1916286 1915768 1A53196 1914?.35 1851 81 1912797 2?54193() 



SIMULATED WIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1952 JAN FEB HAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

! 714.05 713.99 713.97 71 3.84 714.02 714.42 714.51 714. 72 714.3~ 714.~l p3 . 09 113. 34 
2 714.05 714.00 713.96 713.87 714. 03 714.40 714.49 714.66 7 14.3 714 . I 13 . 90 7 13.32 
3 714.04 714.00 713.94 713.87 714.05 714.36 714.48 714.60 7 14.38 714. 22 713 . 90 713 . 31 
4 714.03 11•. oo 7 13.92 713.88 714.06 714.35 714.48 714.59 7 14 . 40 714 . 28 71 3 .90 713 . 30 
5 714.03 714.00 71 3.9 1 713. 89 714.08 714. 35 714 . 45 714 . 55 714.40 7 14 . 28 713 . 89 713.31 
6 714.03 7 r• .OO 713.9~ 713.89 714.10 71'+.35 714.45 714.54 7 14. 3 'l 714.29 713.89 713 . 32 
7 714.03 7 4 .01 713 . 8 713.89 714.13 7 4.37 714 . 44 714.54 714 . 38 714 • 2R 713.86 713.34 
8 714.03 11•.01 71 3 .89 713.89 7 14.14 714.38 714.45 714.53 714.37 714.28 713 . 84 713.35 
9 714.05 714 . 00 713.90 713.89 714.19 714.41 714.45 714.53 714 . 37 714.22 713. 78 713.41 

10 11•.os 714.00 713.93 713.89 714.20 714.41 7 14.49 714. 53 7 14 . 36 714.16 713. 72 713.4A 
11 714. 06 713.99 713.93 7 13 .87 714.20 714.42 714.50 714.53 714 . 34 714.14 713.66 713.3 
12 714.06 713.99 713.93 713.87 714.21 714.41 714 . 52 7 14.54 714 .32 714.ll 713.6 0 713 . 36 
13 714.06 7l4.oo 713.93 713.85 714.2~ 714.41 714.52 714. 54 714 . 31 71· · 1 713.54 113.32 14 714. 06 1 4. 01 713.93 713.83 714.2 714.41 714.52 714 . 53 714.3 714. 0 713.48 7 3 . 30 
15 714.06 714.02 713.92 713.82 714.2 1 714. 42 714.52 714.53 714.32 71 4 . IO 713.42 713 . 30 
16 714.04 11•.02 713.92 713.81 714.22 714.43 714.52 714.50 714.32 714.08 713.42 713 . 29 
17 714.04 714. oz 713.92 713.8 1 71 4 .20 714.46 714.53 714.48 714.38 714 . 05 713 . 4~ 713 . 29 
18 11•.05 714.0l 7 13. 9 3 713.81 714. l'> 71 4 .46 714 .54 714.46 714.38 714.04 713 . 4 713 . 28 

~i 714.0S 714.0l 713.94 713. 85 714.10 714.47 714.54 714.43 714.40 714.00 713 . 46 713.25 
714. 05 713.99 713.95 713.87 714.10 714 . 47 714.55 714.42 714.39 713 . 99 713 . 48 713 . 25 

2 1 714.04 713 .95 713.95 713.87 714.1~ 714 . 46 714.57 714.•i 714.40 713.93 7 13. 49 713.23 
22 714.04 713.95 713.93 713.87 71 4 .1 714 .45 714 . 60 714.3 7 14.3 .. 713.92 713 . 49 713 . 23 
2 3 714.0l 713.95 71 3 . 92 713 .87 714.16 7 14 .44 714.61 714.3!> 714.32 713.86 713 . 51 713.22 
24 713.99 713.95 713.91 713.87 714.22 714.45 714.65 714.30 714 .29 713.86 713 . 51 713 . 20 
25 713.99 713.96 713.90 71 3.A7 714.28 714.4'- 714. 66 714.29 714.29 713.85 713 . 51 713 . p 2 6 714.02 713.96 713.89 713.89 714.30 714. 50 714.72 714.28 714.28 713.85 713.S 713 . 9 
27 714.02 713.97 713.88 713 .94 714.36 714.53 714.78 714.27 714.27 713.86 713.49 713.}9 
28 714 . 00 713.97 713.88 713.95 714.39 714 . 53 714. 78 714 . 21 714 . 26 713.87 713 . 47 713.20 
29 713.99 713.97 713 .85 713. 97 714.42 714.53 714. 79 714.27 714 . 23 713.88 713.4~ 713.20 
30 713.99 713.84 714.0 0 714.42 714. 52 714. 78 714.27 71'".22 713.88 713.3 713 . 20 
3 1 713.99 713.BS 7 14.42 71 4.78 714.30 713. 89 713 .20 

ANNUAL SUMMARY OF DATA 
JAN FE8 MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

Mt~ 713.99 713.95 71 3.84 713 . Bl 714. 02 714. 35 714.44 714.27 714.22 713.85 713.35 713.19 713.19 MA il 714.06 11•.02 713 .<H 714 . 00 714.42 714. 53 71 4. 79 714.72 714 . 40 714.29 713.90 713.41 714. 79 

AVG 714. 03 713. 99 713.91 713 . 87 7 14.19 714.43 7~4 .57 714.45 714.34 7 14.06 713.61 713 . 28 714.04 
\1 0 1912459 1788969 1912141 1850362 1912891 1851807 19 13 00 1913595 1851557 1912529 1849668 1910444 22579648 



S!MULHED WIND EFFECT ELIMl~A TED LAKE ~INNIPEG LEVELS 

1953 JAN FEB HAR APR MAY JUNE J ULY AUG SEPT OCT NOV DEC 

l 713.20 713 . 00 71~.88 71 ~.9 0 71~.9~ 71 3.~~ 7 14 . )4 H!:~~ 714.84 ll4.79 H!:~~ lB:~~ 2 7 13.20 713. 00 11 . ea 71 .90 71 .9 7 13. 714. 15 1 •.es 14.77 
3 713.19 713.0l 712 . 89 712.90 7 12.93 713.32 714. 19 714.95 714.85 714.75 714.53 713.97 
4 71 3 .18 713.0l 71 2 .89 7 12.90 712.93 713.35 714.20 714.96 714.9t 714.74 714.47 713.97 
5 rp.10 113.02 11 2 .89 1 f2 .90 11~·92 113.36 7 14.26 7 14.96 714.9 714·7~ 714.4~ 113.9~ 6 7 3. 7 7 3.03 7 ,2 . 89 7 2.90 7 .91 7 3.4 0 7 4. 32 7 4.96 7 4.99 7 4.7 7 4 . 3 7 3.9 
7 713.17 713 . 03 712.89 71 2.9 1 712.91 71 3.41 71 4. 38 714.94 715.00 714. 71 714.29 713.93 
8 713.17 713.0l 71 2.88 71 2.92 712.89 713.47 71 4.40 714.93 715.0l 714.69 714 . 23 713.93 9 71 3 . 17 713. 0 l 71 2 .88 712 . 92 712.89 713.47 714. 46 7 14.94 715.02 714.67 714.22 713.90 

10 713. 1 7 713.00 71 2. 90 71 2.9 1 712.88 713.4~ 714.51 7 }4.93 715.02 714.65 714·19 113.89 11 713.17 713.00 712 . 90 7 12 .91 712.88 713.4 7 14.53 71 4.95 715. oz 714.63 7 4.l 7 3.88 
12 713.}7 713.00 7 12.91 712.91 712 . 9 1 713.48 714.53 714.96 715.02 714 . 57 714.14 713.88 
13 713.16 713.00 71 2. 91 71 2.9 1 712.93 7 13.52 714.54 714.96 715.02 714.56 714.14 713.90 
14 713.16 713.00 71 2 .91 71 2.92 712.99 713.58 7 t 4.54 7 14.96 115.02 714.55 714.14 713.93 
15 713.15 712.98 71 2 .91 712 . 93 713.oS 713.60 7 4.54 7 14.95 715.02 714.54 714.14 713.93 
16 713.14 712.97 71 2 .91 71 2 . 9 3 713. ll 713.63 714.54 71 4 . 94 715.03 714.53 714.15 713.94 
17 713.1 3 712.95 71 2.91 71 2 . 9 3 713 . 1 1 713.64 714.54 7 1•.92 715.03 714.53 714.16 713.93 18 713.}2 712.94 71 2 .91 71 2.93 713.12 713 . 6 8 714.55 714.90 715.06 714.50 714.16 713.93 19 713. l 712 . 93 71 2 .9 712.93 713.12 7 13.68 714 .61 7 14.90 715.08 714.49 714.15 713.92 
2 0 713.10 71 2 .92 71 2.92 71 2. 9 2 713.13 7 13.74 71 4 . 6 7 71 4.90 715.09 714.49 714.p 713.90 Z l 713.09 712.92 712. 93 7 12.92 71 3. 14 713.AO 71 4. 73 7 14.90 715.09 714.49 714. 0 713.88 
~~ 713.07 112·91 71 2 .93 71 2 . 92 71~. 14 71 3 .80 714. 7~ 714.90 715.08 714.~0 714. 08 113.0s 713.07 7 2.9 71 2 . 92 71 2.93 71 . 1 3 7 13 .80 714. 7 714.90 715.08 714. 1 714. OS 7 3.79 
2 4 713.0S 71 2 .91 71 2 . 9 1 712.93 7 13.11 71 3.80 71 4 .80 714. 90 715.02 714.Sl 714.04 713. 77 
25 713.05 11 2 ·9l 712 . 90 112.93 713. 1 0 71 3 .A6 71 4 .80 714. 90 714. 96 7 14.52 714.03 713.77 26 71 3.05 1 2.9 71 2 .90 712 .92 713. 1 0 71 3.92 1 4 .8o 71 4 .90 714.90 714.52 7 4.01 713. 77 2 7 713.05 712.91 712. 88 71 2.92 7 13.10 713.95 1 14.a l 714.90 714.87 714.54 714.00 713.77 
2 8 713.0S 712.91 71 2. 88 71 2 . 92 7 13 . 11 714. 00 71 4.82 714.88 714.85 714.55 713.99 713. 78 29 71 3.00 71 2 .88 71 2.93 7 13. 12 714.0 3 71 4 .87 714.88 714.83 714.57 713.99 713. 79 3 0 713.00 712 . 88 71 2.93 713. 13 714.09 7 14.88 714.85 714.81 714.58 713.98 713. 79 31 71 3 .00 712.89 71 3 . } 9 7 14 . 89 71 4.85 714.59 713. 79 

ANNUAL SUMMARY OF" DAU 
JAN FEB MAR APR lo!AY JUNE J ULY AUG SF.PT OCT NOV DEC ANNUAL 

14tN 71 3.00 712.91 71 2 .88 712 . 90 71 2 . 88 71 3.25 714. 14 71 4.85 714.81 7}4.49 713.98 113.77 112.00 MAX 713.20 713.03 712.93 712.93 71 3 .19 714 .09 7]4.89 714.96 715.09 714.79 714.58 713.98 715. 09 
AVG 71 3. 12 712.97 712.90 712 . 92 71 3.03 71 3.63 714.56 7 14.92 714.98 714.59 714.18 713.88 1 13.19 VO 1910012 1724807 1909423 IB4787a 19 0 9 76 6 184 9 72 0 1 9 138 87 19} 4836 1853219 1913969 1851163 1912 059 225100 2 



SIMULATEO WINO EFFECT EL IMINA TED LAKE WINN IPEG LEVELS 

19 54 JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC 

l 71 3. 79 71 3.67 713 .58 713.51 713.74 714.35 715.41 716.18 716.24 715.96 716.06 715.83 
2 713. 79 713.67 713.59 713.50 713.74 714.38 715.44 716.18 716.18 715. 97 716.06 715.80 
3 71 3.RO 713.67 713. 59 713.49 713.76 714. 38 715.50 716.19 716.18 715.97 716.06 715.79 
4 713.80 713.67 713.57 713.49 713. 77 714.39 715.56 716.21 716.18 715.98 716.03 715.78 
5 71 3.R2 713.66 713.56 713 . 49 713. 71 714. 39 7l5.58 716.22 716.18 715.98 715.97 715.77 
6 713.84 713.66 713.56 713.49 713. 78 714.40 7 5.61 716.23 716.12 715. 98 715.96 715.75 
7 713.84 713.66 713.55 713.49 713. 78 714.41 715.63 716.23 7 16.06 715.9R 715.92 715. 75 
8 713.85 713.65 71 3 .55 713.48 713.78 714.4~ 715.65 716.23 716.00 715.96 715.91 715.74 9 113 .a3 713.65 713. 55 713.48 713. 78 714.4 715.67 716.23 716.03 715. 90 715.85 715.74 

10 7 3.8~ 713.65 713.55 713.48 713. 78 714.51 715 . 70 716.24 7 16. 0 715.84 715.8~ 715.73 
11 713. 7 713.62 713. 55 713.48 713.78 7 !4.<;2 715. 72 716.26 716.04 715.84 715.7 715.72 
12 7) 3 . 77 713.62 713.55 713.48 713. 79 714.58 715. 78 716.28 716.04 71~.83 715.75 715.71 
13 7 13.76 71 3. 61 713.55 713.48 713.79 714.6'> 715.84 7)6.34 7 16.02 71 .84 715. 73 715.71 
14 7 13. 75 713.60 713.55 713.48 713.82 714. 70 715.85 716.36 716.01 715.84 715.71 715.70 
15 713. 75 713.60 713. 54 713.48 713. 84 714. 76 715.87 716.36 715.99 715.90 715.68 715.70 
16 713.74 713.60 713.53 713.49 713.86 714.77 715.89 716.36 715.98 715.90 715.68 715. 71 
17 713. 74 71 3.59 713.53 713.49 713.88 714.76 715.90 716.36 715.97 71~.91 715.74 115.p 18 71 3 . 74 71 3.58 113.52 713.49 713.89 714.80 715.9~ 716.35 715.97 71 .91 1 5.ao 715. 0 
19 713. 7 4 713.57 7 3 .51 713.49 713. 90 714.81 715.9 716.33 715.96 715. 90 715.86 715. 71 
2 0 713.74 71 3.57 713.51 713.52 713.90 714. 82 715.93 716.32 715.95 715.89 715.90 715.65 
2 1 713. 74 713.56 713.49 713. 53 713.92 714.88 715.99 716.30 715.93 715.89 715.91 715.59 
22 71 3. 74 713 .56 713.49 713.53 713 .94 714.94 716.05 716.29 715.90 715.89 71 o:..93 715.53 
23 713.74 713.56 713. so 713. 54 714.00 715.oo 716.09 716.23 715.88 715.90 715.94 715.53 
24 713. 73 713.56 7 13.52 713.55 714.06 715.06 716.ll 716.2~ 715.87 715.92 715.94 715.55 
25 713.73 71 3.55 713. 52 713.58 714.o9 110:..12 716.12 716.1 715.87 715.95 71$.94 715.55 
2 6 113. 7 2 7t3·5j 713.52 H3.S9 714. 12 715.~8 716.13 7l6·F 715.87 715.96 715.94 715.~6 2 7 7 3.70 7 3.5 713 . 52 3.62 714.l~ 715. 4 7 6.1• 7 6. 6 7 5.90 715.96 7 5.93 715. 6 
28 71 3.69 7 13.58 713. 52 713.65 714.15 715.30 716.15 716.16 715.94 715.98 715.91 715.57 
29 713.67 713.51 713.67 714.2 1 715. 31 716.16 716.17 715.95 715. 99 71 S.9~ 7 15.58 
30 713.67 713.51 713.68 714.23 715.3 716.17 716.18 715.96 716.04 710:..8 715.58 
3 1 713.67 713.51 714.29 716.}7 716.24 716.04 715.58 

ANNUAL SUMMARY Of' DATA 

JAN FEB MAR APR H.\Y JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

HIN 713.67 713.55 713.49 713.48 713 .74 714.35 715.41 716.16 715.87 7} 5.83 715.68 115.53 713.49 MAX 713.85 71 3 .67 713.59 713.68 714. 29 7 15.37 716.}7 716.36 716.24 716.04 716.06 715.83 716.36 
AVG 713 . 76 713.61 113.53 713.52 713 91 7 14.75 715.86 716.25 716.00 715.93 715 88 715.67 714.87 VO 1911 1 22 1126358 19 111 2 8 1849449 1912138 1852644 1911354 1918399 1855003 1911539 1855559 191685s 22544288 



SI MUL ATED WINO EFFECT ELIHJNATEO LAKE WINN IPEG LEVELS 

1 955 JAN f EB HAR APR MAY J UNE JULY AUG SEPT OCT NOV DEC 

1 7 15.57 715.38 71 5-~~ 71 5. 08 71~.44 715.94 H~:~~ p6-~4 716-~~ H~:~~ H~: 8~ H4.49 2 71 5 . 5 5 715.35 71 5 . 71 5 .10 71 .45 7 15.96 16. 4 716. 4.48 
3 7 15 .49 71 5 . 34 7 15 . 22 11s. 10 715.49 71S.98 716.57 716 . S3 716.24 71 S.53 71S.03 714 . 46 
4 715. 4 7 715. 32 11s.22 715. 09 715 . so 716.04 716.60 716 . 53 716 . 24 715.47 715.02 714.43 
5 715. 4 5 71 5 .32 71 5 . 2 1 715.09 715.56 7 16 . 06 716.63 71b.52 716.24 715.46 715.00 714 . 42 
6 71 5 . 44 71 5 . 32 71 5 . 2 1 71 S. 08 715.57 716. 09 7 16.68 716. S2 716. 24 71S.42 71S.oo 714 . 41 7 71 S .44 7lS .32 71 S .1 9 71 5. OS 715.59 7 16 .1 1 71 6 .69 716.S2 716 . 23 715 . 41 7 14.96 7 14 . 39 
B 71 5 . 4 5 715. 3 6 71 S .19 71 5.02 71S.61 716 . 17 7 16.71 716.Sl 716.22 715.35 71•.94 714.37 
9 71 5 .46 71 5 . 3 6 71 5 . 19 71 5.02 71S.63 7 16. 2 3 71 6.72 716.5i 716.21 715. 33 714.92 714.35 

1 0 71 S .47 71 S . 3 6 71 5 .19 71 5. 06 715. 6 6 716.29 71 6. 72 716.4 716.20 715.33 714. 1:19 714.32 
11 71 S.•8 71 5 . 3 5 71 5 . 2 0 7 1S. o 8 71 5.72 71 6. 30 716.72 7 16.46 716.17 7 15.32 714.88 714.30 
1 2 715.48 71 S.33 71 5 .19 715. 09 7 15.7S 716. 3 0 716. 73 716.40 716.1 5 71 5 .32 714.87 714.24 
13 7 15 . 4 8 715.32 71 5 . 19 715.09 715.80 716 . 26 716. 73 7H>o40 716. 09 715 . 31 714.1:15 714.24 14 71 5 .48 715. 30 71 5 . 19 715 . 09 715.83 7 16.27 716.73 716.40 716.03 715.32 714. 82 714.30 
15 71 S . 4 8 11s . 2 e 71 5. 18 11s. 1 0 715.89 7 16.26 716.73 716.40 715.97 715 . 29 714 . 81 714.31 16 71 5 . 4 7 71 5 . 2 7 715. 18 71 5 .10 715.89 716.26 716 . 73 716.35 71S.91 715. 25 714.78 714.32 1 7 7 15 .44 715.27 71 5 .17 715. 1 2 715.86 716.28 71 6. 72 71 6 .29 715.85 715.J9 714. 78 

714 . J! 18 71 5. 44 7 15.28 715. 15 715. 12 71 5.86 716.34 716.7~ 716.2~ 715.79 715 . 8 7!4 . 75 714. 1 9 71 5 . 4 1 71 5 . 2 8 71 5 . 14 715. 18 71 5.~6 716.40 7 16.6 7 16.28 7 15.79 715.14 7 • • 11 714.2 2 0 71 5 .41 71 5 . 3 1 71 5. 1 0 715.24 715.86 716.46 7 16.68 716 . 28 715 . 79 715. 14 714.68 714.28 2 1 715.44 71 5 . 3 1 71 5. 09 71 5.24 71 5 . 1'16 716.52 116 . 68 716.28 715.79 715. p 11• · 6f 714.~8 22 71 S . 4 5 715.25 71 5 . 09 715.26 715.92 7 16.53 7 6.68 7 6.28 7 5 .75 11s. 2 7 4 . 6 7 4. 7 
2 3 71 5 .45 1 1s.22 11s. 10 715.26 71S . 93 716.S6 7 16.68 716.27 71S. 73 715.12 714. 58 714.27 2 4 71 5 .45 71 5 . 2 1 71 5 .10 7 15.26 71S.95 7 16.56 716.67 716.26 715.70 715.12 11 ... 5a 714.27 25 71 5 .45 1 15 . 2 3 715 . 10 7l5.26 71~ . 96 7 16.S4 71 6.67 716.26 71S.69 H~: 1 l 714·59 11· · ~6 2 6 71 5 .45 1 5 . 1 7 15 .10 1 5.2a 7 1 .96 716.52 7 6.67 7 6 . 23 715.68 7 .. . 5 7 4. 6 2 7 71 5 .43 71S. ! 9 11s. 10 715.31 7 15.96 7 16.S l 71 6.64 716.22 71S . 67 115.lo 714.57 714 . 27 
2 F.I 71 5 . 4 2 715.22 7 15. 10 71S.33 71S . 95 716.5 1 716.61 716 . 2 1 715.67 715.10 7l4.S5 714.27 2 9 715.4 1 7 15 .10 715. 37 715.95 716.51 716.5 716.22 715.67 715 . 09 714.52 714 . 27 3 0 11 s .•s 1f 5 . 09 715.39 7l5.94 716.52 1 16.S6 716.22 715.66 115.01 714.Sl 714 . 27 3 1 7 15 . 3 1 s .08 7 5.94 7 6.5S 716.23 715.06 7 4.26 

lNNUAL SUMMARY Of DATA 
J AN fEB MAR APR MAY JUNE J ULY AUG SEPT OCT NOV DEC ANNUAL 

MTN 71 5 . 39 71 5 .19 71 5 .08 71 5. 0 2 71 5.44 715.94 71 6.52 7 16.21 715.66 715. 06 714.51 714.24 7) 4 .24 M• X 715.57 71 5 .38 715.22 71 5.39 715.96 716.56 71 6. 73 71 6.54 716.24 715.65 715.05 714.49 7 16.73 
AVG 715.4 5 7 15 .29 7 1 5 0 15 71 5. 1 6 7 15.78 716.31 71 6.66 716.J7 715.96 715.26 7l4.78 714 . 32 71 ~·52 YO 191 6269 1730433 19 15 466 18 53696 19 1 71 37 1856669 l 9 1950S 1 9 187 15 1855766 1915753 1852 11 1913234 225646 6 



SIMULATED WINO EFFECT EL I~INATED LAKE WINNI PEG LEVELS 

1956 JAN FE8 MAR APR MAY JUNE JULY AUG SF.PT OCT NOV DEC 

1 714 .~6 714.23 714.09 714 .00 714.07 715.09 715. 79 715.87 715.~4 714.9~ 714.51 714.~5 2 714. 6 714. 22 714 .10 714.00 714.08 7 15. 12 715 . 80 715.81 715. 5 714. 9 714.SO 714. 2 
3 7} 4. 2 6 7 14 .22 714. 10 714.00 714.0B 715.lb 715.AO 715.81 115.54 714.95 7h.Sl 714.17 
4 714. 26 714. 2 1 714 . 1 2 714.00 714.06 715.18 71s.79 715.81 715.54 714.95 714.50 714.14 
5 714. 2 6 714.19 111o . 12 713. 97 71'-.06 7!5.19 715.78 715 . 82 715.52 714.95 714.Sl 714.08 
6 714.26 714.19 71•.1 2 7 13.97 714 . 12 715 . 20 715 . 78 715.83 715.46 714.95 714.48 7l't.02 
7 714.26 714.17 71•. l 0 713 .97 71•.13 715.21 715.78 715.83 715.43 714.96 714.47 714.02 
8 714.24 714. 16 7 14 .09 713.97 7}4.19 715.22 715 .7 7 715.83 7 15.37 714.96 714.45 714.00 9 714.24 714.16 714.08 713.97 714.25 715.23 7 15.78 7}5.84 715.31 714.95 714.44 714.00 

10 71•. 2 4 714.16 714. 07 713.96 714.3~ 715. 28 715. 78 715.84 715.31 714.95 714.43 714.00 
11 714.25 714.16 7 14. 07 713.95 714.3 715.?9 7 15.78 715.83 715.30 714.89 714.43 714.00 1 2 714 . 26 714.1 5 714.06 713.95 714.43 71s.33 715.79 715 . 83 715.30 714.8~ 7lit.43 714.oo 
13 714. 2 7 714.1 5 714 •OS 7 13.95 714.49 715.34 715. 82 715.77 715.30 714. 7 714.44 714.so 14 714. 2 9 714.1 5 7lit.04 713.94 714. 55 715 . 40 715.84 715 . 76 715.31 714.7~ 714.44 713. 9 15 714.29 714.14 714.03 713.94 714.57 715.46 715.90 715.74 715.31 714.6 714.44 713.97 
16 714. 29 714.14 714.02 713. 94 714.60 715.46 715 . 92 715. 73 715.32 714.66 714.44 713.95 
17 714 .28 714.14 714.0l 713 . 93 714.60 7 15.47 715 . 93 715. 73 715.30 714.60 714.44 713.95 
18 714. 28 714.14 714.0l 713.92 714.66 715 .48 715 .94 715.71 715.28 714.54 714.44 713.95 
1 9 714 .27 71'• .14 714.0 2 7 13.92 71' .. 72 715 .48 715.94 715 . 71 715. 22 714.52 71't.45 713.95 
20 714. 26 714.14 714.0l 7 13.91 714.78 715. 49 715.95 715.67 715.16 714.49 714.48 713.95 2 1 714 .24 714.IS 714. 02 71 3.91 714. 84 715 . 52 715.95 715.6~ 715.10 7 1'-.47 11 ... 49 713.95 
22 714. 2 4 7 14.1 6 714 .04 71 3.91 714.90 715.54 715.97 715.5 715.08 714.47 714.49 713.95 
23 7)4.23 714.16 7lit.04 7 13.90 714. 90 715.60 715.98 715.56 715. 05 714.46 7} 4 .49 713.94 
2 4 714.22 714.1 5 714.04 713.91 714.89 715.66 716 . 0l 715 .55 715.04 714.46 714.49 713.94 
25 714. 22 714. 13 714.04 713.91 714.89 7 15.70 716.02 715.52 715. 04 714.47 71 4.'-9 713. 94 26 714 . 2 3 714. l l 714. 04 713.93 714.89 715. 76 716 . 03 715.50 715. 02 71'-.47 714.48 713.92 2 7 714.24 714.10 714.04 713.95 714.89 715.78 716.02 715. so 715.0l 714. so 714 .•4 713.92 
28 714.26 714.09 71• .03 71 4 .00 714.93 715. 78 716.00 715.50 71•.99 714.Sl 714.43 713.93 
29 714. 26 714.09 714. 0 1 714.03 714.94 715.78 715.97 715.49 71'". 98 714. 52 714.37 113.93 30 714 . 23 7 14 .oo 714.05 715.00 715.79 715. 94 715.51 714 .98 714.51 7 4.31 7 3.95 31 714. 23 7 4.00 715.06 715.90 715.54 714.51 713.96 

APfNUAl SUMMARY OF DATA 

JAN FEB HAR APR MAY JUNE JULY AUG SFPT OCT NOV DEC ANNUAL 

"TN 11• .22 714 .09 714. 00 713.90 714.06 715 .09 715. 77 715.49 714.98 714.46 714.31 713.92 713.90 MAX 7}4 .29 7}4.23 7}4.12 714.05 715.06 715. 79 716 .03 715 . 87 715.55 714.96 714.Sl 714.25 716.03 
AVG 714 .25 714 . J S 714 .05 713.95 714.55 715.43 715 . 88 715. 70 715.25 714.69 714.46 714.00 714.68 VO 1913054 178Q31:S2 19 12513 1850567 1913863 1854397 19}742 3 1916921 1853936 1914737 1851868 1917370 22599904 



SIMULATED WIND EFFECT ELIMINATED LAKE WI NN I PEG LEVELS 

195 7 JAN FEB MA R APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 71 ~-98 71~.71 71~. 71 71~-~9 71~.94 714.~0 71 4 .~8 714.81 714.4~ 71~.9~ H~:~~ 113.0? 2 7l .98 71 • 72 71 • 71 71 .69 71 .94 714. l 714. 8 714.81 714.4 11 .8 71 .o 
3 713.98 71 3 . 73 713.7 1 713.66 713.94 714.23 714.63 714.82 714.42 713. 79 713.38 712.99 
4 71 3 . 9 8 713. 74 713.69 713.64 713.95 714.25 714.69 714.81 714.40 713. 79 713.38 712.99 
5 713. 9 7 71 3. 7 5 7 13.69 713.64 713.95 714.26 714. 75 714. 78 714.40 713 . 79 713.38 712.99 
6 71 3 . 9 6 713.75 713.66 713.64 713.96 714.32 714.81 714.77 714.37 713. 79 713.38 712.99 
7 713. 96 713 . 75 713.66 713.64 713.97 714.38 714.81 714.74 714.31 713. 79 713.41 712.99 
8 713.96 7 13. 74 7 13 .66 713.6 7 713.98 714.'-0 714.83 714. 74 714.30 713.80 713.41 712.99 
9 713. 9 6 713. 74 7 13.66 7 13.68 714.0l 714.'-3 71'-. 8 2 714.72 714.30 713.80 713.40 713. 02 

10 713.96 713.72 713 . 6 6 713.6 7 714. 03 714 .44 714.84 714 . 72 714.30 713.77 713.38 713.02 
11 713.96 713. 71 713 . 6 7 713.68 7 1'+.03 714.44 714.80 71'+.72 714.30 713 . 75 713.32 712 . 96 
12 113 .96 713 .72 71 3.69 713.65 714.05 714.44 7 14.80 714.72 714.31 713.69 713.26 712.96 
13 7 3.94 71 3.72 7 13 .69 713. 64 714.05 714.42 714.80 714. 72 714.31 713.63 713.23 712.96 
14 713 .94 71 3 . 73 713. 70 7 13.64 714 . 06 714 . 43 714.80 714. 72 714.30 713.6i 713.20 712.96 
15 713.92 71 3. 7 3 713. 7 0 713.64 714.o7 714.43 714.74 714.72 714.26 713.5 713.18 712.96 
16 713.•H 71 3.74 7 13.69 713.63 714.07 714.46 714. 72 714. 71 714.25 713.58 713.17 712.95 
17 713 . 90 71 3 . 75 713 .68 713.66 714. 08 714 . 48 714· 72 714.71 714.2~ 113.50 713.15 712.92 
18 713.89 713. 75 7 13 .67 713.67 714.09 714.54 7 4.71 714. 70 714.l 7 3.57 713.15 712.93 
19 713.8 8 713.75 713 .66 713. 70 714.09 714.54 714. 72 714 .70 714.15 713.57 713.16 712.92 
20 713 . 87 713 . 75 7 1 3 . 66 71 3 . 71 714.11 714.60 714. 73 714.64 714.15 713.55 713.17 712 . 93 
2 1 713 . 85 713 . 7 3 71 3 . 66 71 3. 72 714.~4 7t4.66 1f4.7~ 114.6r 7l4.14 H~:;: H~:H 71~·94 22 713 . 8 3 7 3 .73 7 13 . 66 7 13.72 71". 0 7 4.68 7 4.6 714.6 7 4.13 1 .96 
23 713.f:ll 713. 72 713.66 71 3. 72 714.20 714.69 714.61 714.59 714.13 713.53 713.23 712.96 
24 713 . 81 71 3 . 72 71 3.66 713. 74 714.18 714.69 714.61 714.5~ 714.12 713.51 713.23 7 12.96 
25 713.AO 713. 72 713.66 713. 77 714.16 714.70 714.61 714.58 714. l~ 713 . 49 713.23 712.96 
26 713 . 78 713. 72 7 13 . 65 71 3. 79 714.15 714. 7$ 714.61 714.57 714.0 713.46 713.23 712.96 
27 713.75 713.72 713 .65 7 13.A5 714. 15 714.6 714.6 3 714.54 714.03 713.40 713.22 712.96 
28 713.75 713. 71 71 3.68 713.89 714. 15 714.67 714.66 714 .52 713 .97 713.40 713.19 712.96 
29 713. 73 713 . 68 7 13.89 714. 15 714.65 714.72 714.46 713 .96 713.39 713.18 712.95 
30 713.72 71 3.69 71 3. 93 7 14.15 714.64 7 4.78 714.44 713.92 713.38 713.12 712.94 
31 7 3. 71 713 . 69 7 4.17 71 4. 79 71lo.43 713.39 712.93 

ANNUAL SUMl'tARY Of DA TA 

JAN fEB MAR APR MA Y JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MiH 713. 71 713. 71 71 3 . 65 713.6 3 713.94 714.20 714.58 714.43 713.92 7}3.38 713.12 712.92 712.92 MAX 713.98 713.75 713. 71 71 3. 9 3 7 14.20 714. 70 7 14.R4 714 . 8? 714.42 7)3.91 713.41 713.06 714.84 

AVG 713 . 88 713.73 713 . 67 71 3 7 1 714.07 7 14.49 7 1 4 72 714.67 714 22 71~·62 7l~•26 712.97 7l~o90 VO 191 2061 17266~4 19!1 504 l A4992 S 1912560 1851~51 1914299 1914164 18512s9 19113 6 1848 6 1909606 225134 6 



SI"4ULATED WIND EFFECT ELIMINATED LAKE ~ I NNI PEG LEVELS 

1 9 5 8 JAN FEB MAR APR MO J UNE JULY AUG SEPT OCT NOV DEC 

1 712.93 712.90 712.83 71 ~. 7 7 7 1 ~.96 712.96 11~.81 713.17 112.18 71~.58 11~.11 112.13 
2 712.91 712.90 71 2.83 71 • 77 71 .96 712.97 71 .81 713.15 712.77 71 .57 71 • l~ 112 .. 13 3 7 12 .90 71 2 .89 71 2. 8 3 712.80 712.97 712 . 98 712.81 713.14 712. 77 712.57 712.1 712. 3 
4 71 2 . 8 9 71 2 .89 71 2. 8 3 7 12.83 712.96 712 . 99 712.81 713.12 112. 77 712.55 712.15 712.13 
5 712.88 71 2 . 88 71 2 .83 112.a3 712.93 712.99 712.8 713.12 112.11 712.54 712.15 712.13 
6 71 2 .88 71 .:?.88 112.a2 71 2. 8 2 712.93 712.99 712.83 713.11 112.11 112.•8 712.16 112.1• 
7 71 2 .88 712.89 11 2 .a2 71 2 . 81 712.93 713.00 112.83 713. l 0 712. 77 712.•2 712.15 712.14 
8 71 2 .88 71 2.89 71 2 .81 712.80 712.93 713.00 712 . 84 713.10 712.77 712.40 712.15 112.13 
9 71 2 .88 71 2.90 71 2. 8 0 71 2.80 712.92 713.00 712.86 713.06 112. 75 7I2.3R 712.13 112.12 

10 71 2 .89 712.9 0 71 2 . 8 0 71 2.80 712.92 713.00 712 . 89 713. 05 112.12 712.37 712.13 112.12 
11 71 2.89 712.89 1 1 2 .so 71 2 .80 712.92 713.0 l 712.92 713.04 712.70 712.37 712. 06 112.12 
1 2 71 2 . 89 71 2 .87 71 2.8 1 712. 80 712.92 713 . 0l 712 . 94 713.04 712.64 71~·3+ H~:O• H~:t~ 1 3 712.89 712.87 7 1 2. 8~ 112. 8 0 712.92 713.00 712.97 713. o• 112.58 7l .3 112.8~ l• 71 2. 88 71 2 . 8 5 71 2 .8 11 2.0 0 71 2.92 713.00 712.98 713.03 112.57 1 2.31 112. 1 
1 5 71 2 . 88 71 2 .83 712.82 71 2 .so 712.92 712 .94 712.99 713.02 712.53 712.38 712.03 712.11 
1 6 71 2 . 87 11c .s2 71 2 .83 712.81 712.92 712.93 713.02 713. 02 712.52 112.• 1 712. 04 112.10 
17 71 2 . 86 7 12 .79 71 2 . 8 4 712.81 712. 95 712.91 113.03 712. 99 712.46 712.4~ 712 . 06 112.1g n 7J2.85 7 12.79 712.85 11 2. 0 ! 712.97 712.90 1p.03 712 . 97 112.•o 712.3 112.12 712.0 

11 2 .a• 712. 79 71 2. 85 71 2 . 8 71 3.00 7 12.90 7 3 . 04 712. 97 712.40 712.36 712.18 712.08 
2 0 71 2 . 8 4 712 . 79 712. 8 2 712.86 713.0 l 7 12.90 713.05 712.96 712.46 712 .35 712.18 112.08 
2 1 71 2 . 87 71 2. 79 71 2. 8 3 71 2. 8 7 713.02 7 12 . 9 1 713.06 712.95 712.49 712.35 712.19 712.07 
22 7 12.88 7 12 . 79 7 12.8 2 712.90 7 13 . 02 712.91 7 13.06 712.93 712.52 712.36 712.19 712.07 
2 3 712. 88 7 12.80 712. 8 2 7 12.94 7 13.0l 712.'H 7 1 3 . 07 712.93 712.53 712.36 712.18 712. 07 
2 4 71 2 .1'18 712.81 712.82 712. 94 7 12.98 7 12.90 7 13.13 712.91 712.54 712.36 712.16 112.01 
2 5 71 2 .88 712 . 82 7 12 .BO 71 2 .92 712.95 7 12.90 713.16 712.90 712.54 712.36 712.16 712.07 2 6 7 12.88 712 . 83 712. 79 712.9 1 712.93 7 12.1'18 713. 19 712.89 112.55 712.36 712.fS 112.01 27 71 2 . 88 712.84 71 2 . 79 712.91 712.92 7 12. 85 713.20 712.85 112.55 712.30 712. 5 71 2 .07 
2 8 71 2 . 89 712.83 71 2. 78 712.9 1 712.91 712.84 71 3 .21 712.83 112.s5 712.24 712.15 112.01 
29 71 2.89 712 . 7 8 7 12.93 712.92 712.82 713.2 1 712.82 712.56 712.18 712.15 712.07 30 71 ~.90 112. 11 71 2.94 1 H.93 712. 82 113.2a 112.80 712.57 H~:l~ 712.14 112. 07 3 1 7 1 . 90 71 2 .76 1 .94 7 3 . 1 7 2.78 7 2.01 

AHHUAl SUMMARY OF DUA 
JAN FE8 MAR APR MAY J UNE J UL Y AUG SEPT OCT NOV DEC ANNUAL 

MTN 71 2.84 7 12 . 79 712.76 11 2 . 7 7 7 12.91 7 12.82 71 2.81 712. 78 712.40 112.~2 112.0~ 112.01 112.01 MU 71 2 .93 712.90 71 2 .85 712 .94 713.02 71 3.0 l 71 3.21 713.17 712.78 112. 8 112.1 112.14 713·21 
AVG 71 2.88 11 2 .ss 712. 81 71 2.84 712.95 71 2.94 7 13.00 712.99 712.61 712.38 112.12 112.10 712.68 VO 1909378 172451 5 1909193 1847686 1909556 18479 29 190969 0 1909676 J8470HO 1908028 1845822 1907282 2247512 0 



SIMULATED WIND EFFECT ELIMINATED L•KE WINNI PEG LEVELS 

l 9S9 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 112.oa 112.os 71~.06 71~.07 71~-29 713.6~ 714.36 714.SS 714.40 714.07 H~:~~ 71~.87 2 712.08 11 2.os 71 .06 71 .08 71 . 35 713.6 714.36 714.S5 714.40 714.05 71 .84 
3 712.07 712. OS 712.07 712.09 712.41 713.66 714. 36 71 to.55 714.41 714. 03 713.93 713.78 
4 112.01 712.0S 71 2.06 712.10 712.47 713.70 714.36 714.SS 714.43 714.04 713.96 713. 78 
5 712.06 712.06 712.06 712.10 712.53 713.73 714.37 714.55 714.43 714. 04 713.97 713.78 
6 7 12. 06 712.06 712. 05 712.11 712.59 713. 74 714.37 714.54 714.43 714.05 713.97 713. 79 1 712.06 71 2. 06 712. OS 112.11 712.63 713.74 714.38 714.54 714.43 714. 06 713.98 713. 78 
8 71 2. 08 712.06 112.os 712.11 712.":>5 713.76 714.39 714.51 714.44 714. l? 713.98 713.83 9 71 2. 09 7 12. 06 712.04 712.12 712.66 713.79 714.42 714.51 714.4'> 714.18 713.99 713.83 

10 712. 1 0 71 2 .06 712.04 712.12 712.68 713.82 71'-.48 714 .50 714.4'o 714.17 713.99 71 J.82 
11 712 . 1 0 712.07 71 2 .0S 712.13 712.69 713.84 71'o.46 714.50 714.43 714.18 714.0l 713.79 
12 1 12. 1 0 712 . 07 712. 0S 712.13 712.75 713.90 714.46 714.50 714.42 714.18 714.02 71J.79 
13 7 12. 1 0 112.01 1 12.os 712.14 112.8t 713.90 714.45 714.50 714.36 714.17 714.02 713. 79 
l4 11 2.10 712 . 05 712.05 712.14 712.8 713.92 714.46 714.Sl 714.31 71't.16 713. 96 713.79 
1 5 7 12 .09 71 2.05 712.0S 712.14 712.93 713. 93 714.4S 714.52 714.30 714.lS 713. 96 713.79 
16 712.08 71 2.05 712.0S 112.1s 712.99 713. 99 714.Sl 714.53 714. 28 714.15 713.93 713. 79 17 712.08 712.07 712. 05 712.17 713.05 714.04 714.52 714. 53 714.25 714.15 713.91 713.79 18 712.07 1 12.01 112.05 112.11 713.l} 714.10 714.53 714.53 714.24 714.15 713.88 713.79 19 712.06 112.01 71 2.0S 712.17 713.1 714.16 714.5to 714.53 714.18 714.14 713.8B 713.79 
2 0 712 . 06 712.07 712.05 712.16 713.23 714.17 114.54 714.S2 714.18 714.13 713.88 713.79 2 1 71 2 .06 712 . 07 712 . 07 712.16 713.29 714.17 7 4.54 714.50 714.20 714.u 1p.89 113.19 22 712. 08 712.07 712.08 7 1 2.17 713.29 714.17 714.S4 71•.44 7 4.20 71 'o. 7 3.YO 7 J.79 
2 3 712.08 712.06 712.08 712.18 713.30 714.17 714. 54 714.42 714.21 714.07 713.94 713. 79 2 4 71 2. 08 71 2.06 712.08 712.19 713.34 714.17 714. 53 714.39 714.19 714.04 713. 94 713.80 25 712.08 712.06 712.08 712.20 713.35 714.17 714.S2 714 .38 714.13 714.02 713.94 713. 79 26 112.oe 112.05 712. 08 112.21 713.•t 714.2~ 714.52 714.37 714.07 713.96 713.93 713.82 2 7 112 . 0 1 712. 06 712.08 112.22 713.4 714 .2 714.52 111o.31 714.07 713.96 713.93 713.82 
28 112.01 712.06 712.08 112.22 713.SO 714.34 714 .53 714.37 714.10 713.94 713.91 713.80 2 9 712.08 11 2.0 1 712. 24 713.S3 714.35 714.S5 7llt .39 714.10 713.93 713.90 713. 79 3 0 712.08 112.01 112. 21 713.S5 714.35 7l4.s5 11•.39 714.09 713.93 713.90 713.78 31 712.06 712.07 7 13.56 1 4.s5 7 4.40 713.93 713. 78 

ANNUAL SUM .. ARY OF DATA 
JAN FEB M•R APR MAY JUNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

MtN 11 2.06 112.05 112.04 11 2.01 112.29 713.62 714.36 71• -37 714.07 713.93 713.89 7}3.78 712.04 MAX 112. 1 0 11 2.0 1 112.oa 712. 27 713.56 714.3S 714 .SS 71 4.SS 714.44 714.18 714.02 713.87 714.S5 
AVG 71 2.08 712.06 71 2.06 712 .15 712.98 713.99 714.47 714.48 714.28 71,.07 7~3.94 713.80 71~·35 VO 1 9 0 7224 1722611 1907176 1845894 1909647 1850649 1913641 1913664 185l'o23 1912~ 6 18So 32 1911833 224961 8 



SIMULATED WINO EFFECT EL IM INA TED LA~E WINNIPEG LEVELS 

1960 JAN FEB MAR APR MAY JUNE JULY AUG SF.PT OCT NOV DEC 

1 713. 78 713.63 713.61 713. 59 714.07 714.45 714.6~ 714.41 713.94 71j.56 113.19 712.68 2 713. 77 713.62 713.60 713.58 714.09 714.5~ 714.6 714.38 713.92 71 .52 713.20 712.68 3 713.77 713.60 713.60 713.58 714.09 714.S 714.65 7}4.36 713.93 713.51 713.20 712.68 4 713 . 75 713.60 713.57 713.57 714.15 714. 59 714.65 714.33 713.93 713.50 713 .19 712.68 5 713. 74 713.62 713.57 713.56 714.21. 714.59 7 14 .59 714.32 713.94 713.46 713.13 712.72 6 713. 74 713.62 713.57 713.56 714. 27 714.59 714 .56 714 .32 713.95 713.45 713.ll 712. 72 7 713. 74 713.65 713.57 713. 56 714 . 33 714.59 714.51 714.31 713.97 713.42 713.08 712.68 8 713. 74 713.66 713.56 713.56 714.34 71•.58 714.52 714.31 714.03 713.40 713.07 712.66 9 713. 73 7 13.66 713.56 713.56 714.34 714.57 714.51 714.31 714.03 713.38 713.05 712.64 10 713. 72 713.66 713.56 713.56 714.33 714.56 714.51 714.31 714.0lt 713.37 713.02 712.64 11 713 . 70 713.65 713.56 713.57 714.30 714.56 714.51 714.31 714.04 713.35 712.99 712.64 12 713 .70 713.64 713.57 713.58 71•.29 714.56 714 . 50 71•.31 7i•.04 713.32 712. 93 712.62 
t~ 71 3. 70 713.64 713 .57 713. 58 714.27 714.57 714.50 114.3S 7 "·g~ 713.32 112.tn 712.61 713. 70 713.64 713.57 713.58 714.25 714.58 714.48 714.2 713. 713.32 712.86 712.56 15 713. 70 713.64 713.54 713.60 714.23 714.58 714.47 714.23 713.89 713.33 712.1:13 712.56 
16 713. 70 713.64 713.54 713.62 714.22 714.57 714.46 714.17 713.88 713.35 712.82 712.55 17 713. 70 713.64 713.54 713.65 714.21 714.56 111 .. 45 7 14.16 713.84 713.38 712.80 712.54 18 713.68 1p.64 713.54 713.70 714.21 714.54 714.44 714.12 713.83 713.38 712 .80 712.52 19 713.67 7 3,64 713 .55 713 . 73 714.22 714 ,53 714.43 714.11 713.77 713.39 712.74 712.50 20 713.66 713.63 713.55 713 . 79 714.26 714.52 714 .42 714.10 713.76 713.39 712. 75 712.49 2 1 713,66 713.63 713.55 713.82 714.29 714.51 714.41 714.06 713.72 713.38 712. 75 712. 49 22 713.66 713.63 713.55 713.84 714.30 714.51 714.41 714. OS 713.7~ 713.37 712.76 712.49 2 3 713.65 713.62 713.55 713.90 7 14.32 714. 50 714 .41 71J.99 713.6 713.33 712. 79 712.51 24 713.65 713.61 713.55 713.96 714.35 714. so 714.41 713.99 713.67 713.32 712. 79 712.Sl 25 713. 65 713.61 713.56 713 . 98 714.36 714.50 714.42 713.98 713.67 713.26 112 .&o 712. 52 26 713.65 713.59 713.56 714.00 714.42 714.50 71•.43 713.98 713.66 713.20 112.00 712.52 27 713.68 71 3.59 713.58 714.0l 714.42 714.51 714.45 714.00 713.65 713.14 712.80 712.52 28 713.68 713.60 713.59 714.02 714.43 714.53 714.44 714.00 713.65 713.14 712.78 712.52 29 713.68 713.61 713.59 714.02 714.43 714.59 1l4.4s 713.94 713.63 713.14 71 2 .76 712.52 30 713.67 113.s9 714.05 7t4.43 714.60 7 4.44 713.94 713.57 713.14 712. 70 712.53 31 713.65 7 3.59 7 4.44 714.43 713.94 713.]7 112.52 

ANNUAL SUMMARY OF OAiA 
JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV Of C ANNUAL 

14tN 713.65 713.59 713.54 713 .56 7t4 . 07 714.45 714.41 713.94 1'13.57 713.14 112. 10 712.49 712.49 MAX 713.78 7}3.66 713.61 714.05 714.44 714.60 714. 6 5 7}4.41 714.04 713.56 713.20 112.12 7)4.65 
4VG 713. 70 713.63 713.56 713 . 72 714 .20 714.55 714.49 714 . 17 713.84 713.34 712.91 712.58 713.71 VO 1911567 }788061 1911211 }R49964 1913140 1852103 1913681 1912833 1850277 1910617 1847863 190A573 22569241'J 



SIMULATED VINO EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1961 JAN FEB M•R APR MAY JUNE JULY AUG Sf PT OCT NOV DEC 

1 71~.52 71~. 38 71~. 40 71~.39 71~·~3 112.r,1 112.49 H~:~S ~ 11. 76 Hl:3~ Hi:8~ HS:n 2 71 .51 71 .37 71 .40 71 .37 71 • 3 71 .6 7 71 .49 11.76 
3 112.50 712.36 712.40 7 12.37 712.53 7 12.66 712.49 712.27 711.75 711.27 111.12 710. 77 
4 71 2.50 71 2 . 33 7 12. 41 7 12. 3 9 712.5 1 712.6S 712.48 712 .26 711.73 711.27 711.14 110. 77 
5 71 2. 49 11 2.32 712. 41 712 . 3 9 7 12.51 712 .65 712.47 712 .26 711.70 711.27 711.17 710. 77 
6 71 2 .•9 7 2. 31 71 2.•'1 712.35 7 12.54 712.65 712.46 112.25 711 .69 711.27 711.18 110. 75 
7 712.49 11c.32 712.42 7 12.32 712.55 712.65 712 . 43 712.25 711.67 711.30 111 .11 710.73 
8 71 2 .49 712.32 712.42 712.30 712.61 712.65 712.42 712.25 711.66 711.32 711.14 710. 73 
9 712.49 712.33 712. 4 ?. 712. 29 712.63 712.66 712 . 41 712.25 111.64 711.32 111.12 110.11 

1 0 71 2. 48 712 . 33 712 . 41 712.29 7 12.66 712.67 712.4 1 712.24 711.64 711.32 111. 06 110.p 11 71 2 .48 71 2.36 712.4 1 712.30 712.67 712.67 712.40 712. 24 7ll . 63 711.32 711. 05 110. l 
1 2 71 2 .•8 71 2 . 38 71 2.41 712.3 1 712.68 712.67 712.46 112.22 711.60 711.32 111.01 710. 72 
13 71 2 .47 712.39 712.41 712.3 2 112.10 7 12.66 712.48 1 12.20 711.58 711.29 111.00 110.12 
14 71 2.47 71 2 .•0 712.42 71 2.32 712.70 712 .64 712.49 712.14 711.52 7ll.27 710. 94 110.12 
15 71 2. •7 712.41 712.42 712.36 712.70 712.63 71 2.49 712.12 711.46 711.25 710.90 110.11 
16 71 2 .•7 71 2 .41 71 2. 38 712. 36 712.70 712.63 112.50 112.06 711.46 711.22 71 o .84 110.10 
17 71 2.46 71 2. 41 71 2. 38 712.35 7 12.69 712.63 7 12.50 112.05 711.44 111.21 710. 78 110.10 
l ~ 71 2 .47 71 2. 4 2 7 12.37 712.3 4 712.63 71 2. 64 712.50 712.0l 111. 44 111.29 110.12 110.73 

71 2 .47 712.43 712.37 712.35 7 12.62 7 12.64 712 . 49 112.00 7 11 .45 111.1 110.10 710.74 
20 71 2 .47 71 2 .44 712.37 712.34 7 12.6 1 712.65 712 . 49 111. 94 711.47 711.15 11 o.69 710.75 
2 1 71 2.44 71 2. 45 712.36 712.36 712 . 60 712.65 712.48 7 11 .92 711 .46 71 • 09 710.68 710.76 
22 71 2 .44 712.46 712.38 712.42 712.61 712.64 712.46 711 .87 711.46 11 .01 710 .68 710.76 
23 712.44 712.46 712. 41 712.44 712.63 712.63 712.40 7 11 .87 11 1. 44 71 1. 04 710.68 710.76 
24 71 2 .44 71 2 .45 712.44 71 2.46 712.66 71 2.62 712. 39 111.0s 711.4 1 711.03 710 .b9 710. 76 
25 71 2. 43 71 2 .45 712. 4 5 712.lt9 7 12.67 712. 56 712.37 711.84 711.39 711. 02 110.6q 110.11 
26 71 2 .42 712. 42 712.46 11 2.50 712.68 712. 50 712.35 71 1 . 82 711.38 711.00 710.70 710. 77 27 71 2 .42 712.41 712.4 7 71 2.5 1 71 2.69 712.49 712 .35 7}1.80 71 1 .37 710. 99 710.71 710.79 
28 71 2. 41 712.39 71 2.45 712.52 712.69 712.49 712.35 711.80 711 .37 711.00 710. 72 710. 80 
29 712.40 712. 43 712.53 712.69 712.49 712.34 7 11 .79 111. 36 111. 00 110.12 710.81 
30 712.40 71 2. 4 2 71 2.53 712.68 712.50 712 . 34 711. 78 711. 35 711.00 110. 74 710. 82 
31 712.39 712.40 7 12.6 7 712.33 711 .77 711.02 710.84 

ANNUAL SUMMARY OF DATA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNU•L 

MI N 712.39 71 2 .31 712.36 7 12.29 712.51 712.49 112 . 33 111 .11 111.3!> 710.99 110.68 110.10 710 .68 HAX 11 2.52 712.46 712.47 712.53 112.10 712 .6 7 112.50 712.30 111.76 711.35 711-113 710.84 712 . 70 
~VG 71 2 .46 112 .39 71 2. 41 112.3s 7} 2.63 112.62 112.43 112 .05 111.53 111.18 110.09 110.15 111.96 
VO 1908251 J72340 R 190R ll 3 1846499 1908 07 1847107 1908183 1907164 1R442q2 1904629 1842636 1903672 22452240 



SI HULA TED WIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1962 JAN FER MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 710.84 710 .84 710 . 90 711 .03 71 1 .34 712.09 71~. 70 713. 04 713.~8 71~··1 713.13 71~.61 ? 710.84 710.85 710 . 90 711.03 711.37 112.10 71 • 70 713.04 713. 4 71 .o 713.l~ 71 .61 
3 710.84 710.85 710.90 711.03 711.41 712.13 712. 72 713.04 713.35 713.08 713.0 712.62 
4 710.M 710.86 710. 90 711.04 711.43 71 2. 13 71 2.73 713. 04 713.37 713.08 712.99 712.62 
5 710.81 710.86 710.90 711.04 711. 45 712.16 712.75 712. 98 713.37 713.07 712.93 712.64 
6 710.81 7l 0.86 710.89 7 11 .08 711.4 b 7 12.19 712. 76 712.95 713.37 713.07 712. 92 712.68 7 710.81 710. 85 71 0. 90 711.10 711.46 712 . 22 712.82 712. 90 713.36 713.07 712.88 712.68 
8 710.81 710.85 710 .91 111.10 711.46 712.27 712.88 712.91 713.37 713.08 712.87 712.69 9 710.81 710. 85 710 . 92 711.10 711.46 7 12 . 30 712.9} 712.91 713. 34 713.08 712.ijl 712.69 10 710.81 710.86 710.94 11 1 .10 711.52 712. 32 712.9 712.91 713.33 713.08 112.01 712.68 

11 710.81 710. 8 7 710. 94 111.10 711.56 712. 34 713.03 712.93 713.31 713.0A 112. 79 712 .68 1 2 11 0.01 710.87 710. 9 5 111.10 711.57 712. 35 713.03 712.93 713.31 713.07 112.so 712.64 1 3 110.~1 710.89 71 0. 95 711. 09 111. 63 712.37 713.o• 712.96 713.3 713. 06 1 12.eo 712. 63 14 710.81 710. 90 71o. 9 4 111. 09 111 . 65 712.39 713.03 712.97 713.3 713.07 712.82 712.63 15 110.80 71o.90 710.94 711.10 711.68 712.45 713. 03 712.98 713.33 713.07 712 .84 712.63 16 71 o.ao 710.90 710.94 111.10 711. 70 712.46 713.00 712 . 97 713.34 713.09 712.83 712.63 17 710 •AO 710.91 710.93 711.1 2 111.12 71 2.49 712.99 712. 9A 713.35 713.15 712. 83 712 .64 18 710.80 710.9! 710 .93 111.1 2 711 .73 71 2.52 71 2 .98 712.95 713.35 713.16 712.82 712.64 19 710 . 78 71 0.9 710 .93 111 .12 711. 79 712.55 712.97 712.94 713.34 713.18 112.a1 712.64' 20 710.78 710.92 710.94 711 . 13 111 .as 712.61 712.98 712. 93 713.34 713 .20 112.80 712.63 2 1 710.79 710.92 710. 95 7 11 .14 7 11 .87 71 2.62 71 2.98 712. 93 713.28 713.22 112.1:10 712.62 22 71 o. 79 710. 92 710. 96 711.16 711 . 93 7 12.65 712. 99 712.93 713. 25 713.26 712. 79 712.61 23 710.80 11 o. 9 1 710.98 711 . 18 711 .95 712.66 71J.OO 712. 94 713.25 713.27 712. 76 712.61 2 4 710 . 81 710. 90 710.99 711.19 7 11 .96 712.67 713.00 713.00 713.24 713.29 712.74 712.60 25 110.a1 710.89 111 . 00 711.25 71 1 .97 712.67 713 .00 713.04 713.23 713.30 712 .68 712.61 26 710. 8 2 710. 89 111 . 01 711 .26 711.98 71 2.67 713.02 713.lO 713.23 713.30 712.66 712.61 27 710.A2 710.89 711. 02 711 .28 711 . 98 712.67 713. 02 713. 0 713.22 713.24 712.63 712.61 28 710.82 710 ,89 711.03 711. 2 8 711 .99 712.67 71 3. 05 713.16 713.20 713.18 712.62 712.62 2 9 710 .83 711.04 1t1 .30 112.01 712.68 713.06 113. 22 713 .14 713.}7 1 12 .62 712.62 30 710.83 711 . 03 7 1 .31 712.0 71 2.69 713 .06 713.22 713.13 713. 16 7 2.bl 712.62 31 710.84 111. 04 71 2 . 06 713 . 06 713. 22 713.15 71z.63 

ANNUAL SUMMARY OF OATl 
JAN FEB Mj\R APR MAY JUNE JULY AUG SF.PT OCT NOV DF.C ANNUAL 

MlN 710.78 710.8 4 710 .89 711 . 03 71 1 .34 71 2. 09 112.10 712.90 713.13 713. 06 712.61 1 12.60 7 10.10 14AX 710 .84 710 .92 111. 04 711.31 712.06 71 2.69 713. 06 7 13 .22 713.37 713.30 713.13 7}2.69 713.37 
AVG 710 .81 71 0.88 710.95 711 . 13 711 .71 71 2.43 712.94 713.00 713.30 71~. 14 712.82 712.63 7 12.13 VO 1903834 171 9763 1904208 lfl4325 ~ 1906236 184663 0 1909544 1909705 l84R865 19100 O 1847620 1908716 22457712 



SIMULATED WIND EFFECT ELIMINATED LAKE Vl NNIPEG LEVELS 

1963 JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC 

l 71~.63 712. 5 7 112. 58 712.69 712.96 713.44 713.89 714.05 713. 71 H~:U 71~- 11 71~-~7 2 71 .63 712.58 712. 58 712.69 71~.97 713. 46 713.90 71•.06 713.7¥ 71 .6 71 • 6 
3 712.63 712.59 712.57 7 12.69 7 1 .0 1 713.52 713.90 714 .06 7 13.6 71 .18 712.66 712.34 
4 712.63 712 . 61 712 .54 7 1 2.69 713.0 l 713.52 71 3 .90 714.06 7 13.65 713.16 712.65 712.31 
5 712.63 712.61 712.54 712.69 713. 02 713.54 713.9 1 714.06 713.63 713.13 712.b5 712 . 30 
6 712.64 712.61 712.57 712.70 713.02 713.54 713 . 9 4 714.04 713.61 713.11 712. 63 712.28 
7 712.64 71 2 .62 712.59 112.10 7 13.03 713.55 713 .94 714.03 713.59 713.ll 712.61 712.28 
8 712.64 712.63 712.60 71 2.71 713.04 713.57 713.94 714.01 713.56 713.05 712.59 · 712.28 
9 71 2 .64 71 2 .64 71 2.60 712. 72 713.08 713.60 713.90 713.99 713. 56 713.04 712.59 712. 28 

10 71 2. 64 712.65 712.62 712. 72 713.10 713.f>O 713.87 713.96 713.56 713.oo 712. SA 712.28 
11 712.63 712.64 712.63 712.73 71 3 .ll 713. 6 2 713.88 713 .96 713. 56 712.99 712 •SA 712.28 
12 71 2 .t.2 71 2.65 7 12.63 712. 73 713 . 11 713.64 713 . 87 713 . 95 713.56 712.96 712.57 712.28 
1 3 712.60 71 2.64 712.63 71 2 . 73 713.11 713.64 713 . 88 713 .95 713.50 712.94 712.57 7 12.28 
14 71 2.60 71 2.63 7 12.65 712.74 713.12 713.66 713.89 713.95 713.44 712.Q4 112.ss 712.28 
15 7! 2.59 712.61 712.65 712. 75 713 . 13 713. 72 713.90 713. 94 713.43 712.93 712.49 712.28 
16 71 2 . 59 71 2 .60 71 2. 64 712.77 713.14 713.72 713.90 713 .94 713.42 712.94 712.43 112.20 

l ~ 112 .58 71 2.60 712.64 712. 79 713.16 713.73 713.92 713.94 713.40 712.94 712.37 712. 28 
712.59 71 2.60 712.62 712 .80 713.22 713.73 713.92 713.93 713.39 712. 94 712.35 712.28 

19 112 .s8 712.60 712.61 712.81 713 . 28 713.72 713.93 713.91 713. 38 712.94 712.34 712.28 
2 0 712.59 712 . 60 71 2 .60 712.83 713.34 713.72 713 .93 713.89 713.36 712.94 712.33 712.27 
~l 712.59 71 2.60 712. 60 71 2 .86 7 13.34 1p.11 113.93 113.8b 113 .32 712.94 112.32 7 f2•f 712.59 712.60 712.60 712.87 713.34 7 3.70 1 3.93 1 3.80 7 3.30 712.91 7 2.32 1 2. 7 
23 712.57 71 2.60 712.61 712.89 713. 34 713 .70 7 13 .93 713. 74 713.27 712.89 712.31 712. 23 
2 4 712.56 71 2.60 71 2.6 2 712.90 713.34 713 . 71 71 3. 93 713.60 713.25 712.88 712.31 112.22 
25 712.55 7f2.59 1iz.6~ 712.9~ 713 .34 713.7~ 713.94 113.68 713.23 712.87 7l~-30 11~.2A 26 11 2.s5 7 2.59 1 2.6 712.9 7 3.37 7 3.7 1 3 .94 7 3.67 713.23 712.86 1 . 30 71 .2 
27 712 .54 71 2.58 712.63 71 2.93 713. 39 713 .81 713.97 713.67 713.23 712. 84 712.31 712.19 
28 712.54 7) 2 . 5 8 71 2. 63 712.93 713.40 713 . 84 713.99 713.68 713.23 712 .83 712.31 112.11 
29 712. 5 4 712. 64 712.94 713.41 713 .87 714.00 713.69 713.22 712.77 712.34 71~· P 30 712.55 712.64 712.95 713.42 713.88 1 4.0l 713.70 713.21 712. 76 712.36 71 • 4 
31 712.55 712.67 713 .42 714.03 7 13 .71 712 .72 712.14 

ANNUAL SUMMARY OF OATA 
JAN FES )1AR APR MAY J UNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

MtN 71 2.54 712.57 712.54 71 2.69 71 2.96 713.44 7)3.87 713 . 67 713.21 112.12 112.Jo 112.14 112.1• MAX 712.64 712.65 71 2. 67 712 . 95 713.42 713.88 714. 03 714. 06 713. 71 7 13.20 112.11 712.37 714. 06 
AVG 712.59 712.61 71 2.6 1 712.79 713.19 713.66 111 .92 71~.89 713.44 712.96 712.47 712 . 26 7 13 .0 l VO 1908610 1723936 1908655 l A47554 1910219 184Y813 19121 5 19120 6 JR49229 1909598 1846718 1907713 22485600 



St MULA TED WIND EFFECT ELIM INATED LAKE WINNIPEG LEVELS 

19 64 JAN FES MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 11 ~. t s 11 ~·~9 71~.30 71~. 32 112.6~ 71~·~6 1lj·23 713.49 713.18 71~.74 71~.60 11~.11 2 71 • I1 71 • 9 71 .30 71 .32 712.6 71 • 6 71 .23 713.49 713.16 71 • 73 71 .58 11 • 1A 3 71 2 .23 712.29 712. 3 1 712.31 712.65 713.23 713.23 713.50 713.13 712.73 712.57 112·.6 
4 712.24 71 2.29 712.31 712.31 712.68 7 13.21 713.22 713.51 713.ll 712. 72 712.56 712.66 s 712 .26 712.29 71 2.31 712.31 712. 68 713.22 713.23 713.55 713.ll 712.72 712.54 712.64 
6 71 2.?.6 712.29 712.3 1 712. 32 712.74 713.2~ 7i3.23 713.56 713. l~ 112.1A 712.51 712.63 7 71 2 . 26 712.29 712.30 712.32 112.so 713.2 7 3.25 713. 59 713.1 712.6 112.50 712.63 
8 11 2.21 712.29 71 2. 30 712.32 712.86 713.24 713.31 713.61 713.12 712. 6• 712.46 712.63 
9 71 2 .26 712.28 7 12.30 712.32 712.92 713.24 713.33 713.61 713.12 712.61 712.45 712.63 

10 71 2.26 712. 28 712.30 712.33 712. 96 713 .25 713.39 713.61 713.12 712. 59 712.4• 712.64 
11 712.24 712. 27 712.32 712.33 713 . 02 713. 25 713. 39 713.61 713.12 712.60 712.lo4 712.65 
12 11 2.21 712.27 712.33 712.3'" 713.02 713.25 713.39 713.6g 713.12 712.59 712.45 712.69 
13 11 2 .21 71 2 .27 712.33 712.40 713.04 713. 25 713.39 713.5 713.12 712.60 112.1o5 712.71 
14 11 2 . 2s 7Il.2 8 71 2.33 712.40 713.06 713.25 713 .40 713.55 713.12 712.62 712.5~ 112.11 
15 71 2.25 712. 28 712.34 712.40 713.09 713.25 713.41 713.54 713. 06 712.6~ 112.5 112.11 
16 712.26 712.28 71 2. 35 712.40 713.12 713.25 713.45 713 .so 713.00 712.6 712.57 112.1 
17 712.26 712 .29 712 .38 112 .•o 713.13 713 . 24 713 .46 713. 4Q 712. 94 712.73 712.63 712. 7~ 
18 112. 2 1 712. 29 712 . 38 712.39 713.16 713. 23 713.47 713.•3 712.88 712. 79 712.69 712.6 
19 11 2.21 7 12.29 712.39 712.39 7 13 . 16 713.22 713.•8 71 3.37 712. 82 712.78 712. 75 712.68 
20 712.29 71 2.28 712 . 39 712. 38 713. 16 713.20 713 .48 713.3~ 712.80 712. 79 712.8~ 712 .68 
21 712 . 29 712.28 712 . 39 712.42 713. 1 7 713.19 713.46 713.2 712. 79 712.78 712.8 712. 68 
22 71 2. 30 712.28 712. 39 712.4to 7 13.17 713 .18 7 13.43 713.24 712.79 712.77 712.89 712.68 
23 712.29 712.28 712.38 712.47 713.17 713.18 713.43 713.23 712.82 712.71 712. Y2 712. 68 
2 • 712.29 712. 28 712. 3 7 712.48 713.17 713.18 713.43 713.23 712. 02 712.65 712.92 712.68 
25 712 .29 712 .29 7 12.36 712.48 713.18 713 .~9 7!3·"'" 713.23 712.82 712. 65 712.92 712.67 
2 6 712.29 71 2.29 712.36 712.51 713.1~ 713. 0 1 3.46 713. 23 712 . 80 112.11 7 12.93 712.65 
27 712. 30 71 2.29 712.38 712 .52 713.25 713.21 713 .•7 713.24 112 . eo 712.70 712.92 712.65 
2 8 71 2 .30 712.29 71 2. 38 712.58 713.26 713.21 713 .50 713 . 24 712 . 79 712.71 712.90 712.65 
29 712.31 71 2.30 712.36 712.E-2 713.29 713.22 713.SO 713.24 112.75 712.69 712.89 712.6~ 30 71 2.31 71 2.3'+ 712.62 713.29 713.23 713 .SO 713.23 712.74 712.67 712. 83 712.6 
31 712.30 712.33 713.29 713.49 713. 24 712.63 712.69 

ANNUAL SUMMARY OF DATA 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MTN 112. 1 5 11 2 . 21 11 2.30 712.31 712.62 713.18 713.22 7}3.23 112.74 712.59 712·•· 712-63 712-15 MAX 112.31 71 2 . 30 712.39 712.62 713.29 713.26 713.SO 713.61 713.18 712. 79 112.93 112.11 713.61 
AVG 142 .26 712.28 7 12.34 712.40 713.03 111.22 7~3-39 713.42 71?..97 712.69 712.67 712.67 712.76 VO 1907 20 ]784697 1 907933 l84654R 1909774 18486 5 1910 38 1910826 184A019 1908A60 1847233 190~823 22539152 



StMULATED WIND EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1965 JAN FEB MAR APR MAY JUNE JULY AUG SF.:PT OCT NOV DEC 

1 71 ~ .10 11 ~.ss 71 ~ .67 71~. 73 713.50 714. 7~ 715.44 716.04 11;.66 H~:U 714.99 714.87 
2 71 .10 71 .52 7 1 .68 7 1 • 73 713 .56 714. 7 715.49 716.04 71 .66 714. 9~ 714·.87 
3 71 2 . 71 71 2.5 1 7 12.68 712.73 713.56 714.74 715.55 716.04 715 . 67 715.36 714.95 714.87 
4 71 2. 71 71 2.5 1 712.67 712.75 713.60 714.77 715.61 716.04 715.70 715.36 714.93 714 .87 
5 712. 71 71 2 . 5 5 7 12.67 712.77 713.6l 714.79 715.67 716.04 715.69 715.33 714.93 714.87 
6 712.71 71 2.56 71 2. 6 6 712.79 713.6 714.R5 715 . 70 716.05 715. 70 715 . 32 714 .92 714.87 
1 712.70 7 12.58 712. 66 7 12.80 713.73 714.91 715.72 716.05 715.69 715.33 7)4 . 9} 714.87 
8 712.69 71 2 . 5 8 712 . 66 712. 8 0 113.n 714. 97 715 . 78 716.05 715.68 715.33 714.91 714.87 
9 71 2 .68 71 2 .61 71 2 . 65 71 2. 80 713.85 715.03 715. 79 716.03 715 .67 715.35 714. 89 714.87 

10 71 2 .67 712.6 2 712 . 66 712. 8 4 713.91 715.05 715.79 716.01 715.66 715.35 714.89 714 .87 
11 71 2 .66 71 2 . 62 71 2 . 6 6 7 12 .86 713.97 715.07 715. 79 71':5.99 715.63 715.35 714.89 714.87 
12 71 2 . 6 5 11 2 .60 712. 6 6 7 12.87 714.00 715.08 715. 79 715 . 96 715 . 61 715.35 714. 89 714.87 
13 71 2 .65 71 2 . 5 9 71 2 .66 7 12. 86 714. 04 715.0 7 715. 79 715. 95 715. 55 715.34 714. 95 714.86 
14 71 2 .63 712.59 71 2 .68 7 12 . 89 714.0S 715. 06 715. 78 715 . 95 715.49 715.2~ 714. 96 714 . 85 
15 712.63 712 . 59 7 12.7 1 71 2 . 9 0 7 14.07 715. 06 7 15.77 715.94 715.43 115.22 714 . 97 71•.83 
16 71 2 .62 71 2 . 5 9 71 2.73 7 12.93 714.08 715.06 715.74 715.94 715.37 715.1() 714. 96 714.82 
17 71 2 .62 71 2.61 71 2.76 712.93 714.08 715 . 06 715. 73 715.93 715.33 715.10 714.97 714.79 
18 712 . 6 2 712.61 712 . 76 7 12.99 714.09 715.07 715. 72 715 .93 715.33 715. OR 714 . 96 714.79 
19 712.62 712.62 71 Z.73 7 13.05 714.ll 715. 09 71S. 71 715.92 715.33 715. 05 714.95 714.79 
20 71 2 .63 71 2 .62 71 2. 73 71 3. 05 714. 13 715.12 715.72 715. 88 715.33 715 . 04 714.92 714 . 79 
21 712.63 71 2 .63 712. 7 1 113.B 7 14. 14 715 . 18 7 15.73 715.87 715.34 7{5.04 11 ... 9A 714.79 
22 7 2 .63 712.63 712. 71 7 13. 7H.20 715.24 7 5.79 1 5.81 715.35 7 5.04 7 4.9 1 4.79 
23 71 2 .63 712.63 11 2. 11 713.23 714.26 715.25 715 . 85 715 .75 715 .37 715.0S 714.90 714 . 79 
24 71 2 .63 71 2.6 2 712.70 713.23 714.32 715.25 715.91 715 . 73 715.43 715.0R 714.91 714.79 
25 712.63 712 .62 71 2 . 7~ 7 13. 29 714.38 715. 25 1f5.97 715. 71 715.4 j 715.08 714.92 714. 78 
26 712.62 712.62 712 . 7 7 13.34 714.44 715.25 7 5.98 715 . 70 715.4 715.09 714.92 714. 77 
27 712.62 712.63 7 12 . 74 7 13.34 714.49 715.25 715.99 715.69 715.42 715.oa 714 . 91 714.77 
28 712.62 71 2 .64 71 2. 74 713.36 7 14.55 715.26 716.00 715.68 715.40 715. 08 714.91 714. 78 
29 712.61 712. 74 713.38 714.6~ 715. 32 716.0l 715.66 715.40 715.oS 714 . 89 714. 79 
JO 71 2 .60 7 12 .74 7 13 . 4 4 714.6 715 .38 716.02 715.6() 715.39 715.05 714 0 1:!7 714. 79 
3 1 712.59 71 2 .74 714.69 7 16.03 715 . 66 715.0l 714.80 

ANNUAL SUMMARY OF OATA 

JAN FEB MAR APR MAY J UNE J ULY AUG Sf PT OCT NOV DEC ANNUAL 

MIN 712.59 712.51 712.65 712. 73 713. so 714. 72 7 15.44 715.66 715.33 11 s.01 714.87 714.77 712.51 MAX 112. 71 712 . 64 712 . 76 71 3.44 714.69 715.38 716.03 716.05 715.70 7)5 .38 714.99 714.87 716.05 
AVG 712.65 71 2.59 71 2. 7 0 71 3.00 714.07 7 15.06 715.78 715.89 715.50 71~.20 714.92 714.82 714.34 VO 1908755 1723905 19 08890 1848090 1912558 1853442 1917 156 1917444 1854583 19 155 9 1853080 1914585 22527312 



SI MULATED WIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1966 .JAN FEB MAR APR MAY JUNE .JULY AUG SEPT OCT NOV DEC 

1 714.80 714 .87 714.85 715.06 71 5.84 71 6.89 717 . 29 717 . 5 1 716.A6 7 16.Jl 715.51 714 096 2 71 4.80 n•.85 714. 86 715.06 715 . 90 716. 89 717. 35 717.49 716.86 716.29 715.48 714.95 3 714 . 80 714.82 714 .92 715.07 715.90 7 16 .91 7 17.35 717.46 7 16.86 716.23 7 15 . 46 714 . 94 
4 714.81 714.82 7 14.94 715.07 715.92 716 .97 717 .36 717 . 42 716.87 716 . 17 715 . •0 714. 94 
5 714.81 714 .8 1 714.94 715.07 715. 94 717. 02 717.37 717.40 716.86 716.l~ 715. 3R 714 . 94 6 714.81 714 .82 714.95 7 15. 08 716.00 717.08 717.37 717. 36 716.87 7)6.0 715.33 714.95 1 714.81 714. 83 714. 94 71 5. 1 0 716. 06 717.JO 717 . 37 717.36 716.84 716.03 715.31 714.95 
8 714. 8 1 n•.85 714.93 715.11 716. 07 717.10 717 .37 717. 34 716.81 7 16.00 715.25 714.96 9 714.81 714.88 714.93 715 . 12 716.11 7 17. 10 717.43 111 . 2 a 716 . 76 715.99 715.24 714. 95 10 714.81 7 14. 90 7 14. 9 3 71 5 .15 716.11 717.10 717 .45 717.24 716 . 73 715.99 715.22 714.94 

H 71•.AJ 714.89 714.93 715 .1 6 7 16.14 717.11 717.48 717.lfl 716 . 67 715.97 715.20 714.94 714.85 714. 89 714.93 715.17 7 16 . 17 717. 1~ 7 1 7.51 111.11 716.66 715.95 715.19 714.94 1 3 714.85 714 . 88 714.93 71 5.20 716.~8 717 .1 717 .51 717 . 13 716.63 715.94 p5.1~ H 4. 91+ 14 714. 86 714 .87 714.93 715.25 716. 3 717.16 717.5 1 717.12 716.63 715.90 15.o 4.94 15 714.86 71 ... 84 714. 94 71~.31 716.29 111.1a 717.52 717.11 716.57 715 . 89 715.07 714.94 
16 714.86 714.84 714.95 715 .37 716 .35 717.19 717. 52 71 7.11 716.51 715.83 715.05 714.94 17 714.86 714.84 714.95 715.39 716. 36 717 .18 1I7.52 717.11 716.45 715.81 11~.02 714.95 n 714.86 714.84 714. 98 715.43 716.4~ 717.19 717.53 717 . 11 716. 39 715. 78 715.01 714.96 714.86 714. 84 71 5 .00 7 15.46 7 16.4 717.17 717. 55 7 17 . 11 716.39 715 . 76 714.98 714.97 2 0 714.85 714 . 8 4 71 5 .0 l 715.49 716.49 717.15 717 .55 717 . 11 716 . 37 715. 73 714. 96 714. 98 2 1 714.83 714 .84 715.02 715.50 716.52 717. 12 717 .56 717 . 09 716.38 715.71 714.95 71•.98 22 714 .80 714.83 715 .04 715. 53 716.52 111.12 717 .56 7 17.07 716.38 715.70 714. 95 714.97 23 714.80 714.83 715.04 715.56 716.58 717.12 717. 56 717.04 716 . 44 715.69 71 4 .94 714.96 2 4 714 .84 714.83 71 5. 07 71 5.59 716.64 717.12 717.57 716. 98 716.44 715 .66 714.94 714 . 96 25 714 .86 714 .83 715.09 715.62 716. 70 717.18 717.56 716 .95 716 . 38 715.64 714. 94 714. 96 26 714.87 714.83 715.09 7 15.68 7 16.76 717.19 717.57 716.92 716.36 715.58 71 4 . 94 714.92 27 7l4 .A8 714.84 71 5. 06 715.73 716.82 111.20 717 .56 716.92 716 . 35 715.57 714.94 714.91 28 714 .89 714 .84 715 .05 715. 75 716.88 717.21 717 .55 716.9 1 716.34 715.55 714. 96 714.91 29 714.9 0 71 5. 05 715. 78 716 . 88 717 . 22 717.54 716.90 716.34 715.53 714. 96 714.91 30 714.90 715.05 715.81 716.88 7 17.23 717 .53 716. 88 716 . 33 715.52 714. 9 6 714.93 31 7]4.fl8 715.05 71 6 . 8 8 717 . SJ 716 . 8 7 7 15 .52 714. 93 

ANNUAL SUMMARY OF OATA 

JAN FER MAR .APR "4AY JUNE .JULY AUG Sf.PT OCT NOV DEC ANNUAL 

HI N 714.90 714 .81 714. 85 715. 06 715.84 716.89 717 .29 7 16.87 716. 33 115.52 714. 94 714.9~ 714.80 MaU 714.90 714.90 715. 09 7 15.81 716.88 7 17.?.3 11 1.51 717.51 716.87 716.31 715.51 714.9 717 .57 
AVG 714.84 714.84 714.98 715.35 716.35 717. 11 7)7 .48 717.15 71 6 . 58 715.85 715.12 714 . 94 715.87 VO 1914625 1729352 1914996 1854 197 191 Fl 682 18<)6756 192170 3 192081 0 lfl573~4 1917331 1853598 1914905 22575664 



StMUL ATEO WI NO EFFEC T ELIMINATED LAKE WINN IPEG LEVELS 

19 67 JAN FEB MAR APR MAY JUNE JULY AUG SFPT OCT NOV DEC 

1 714.94 714.92 714.90 7 1 4.8A 715.50 715.80 715 . 84 715 . ~5 7 14.81 714. 0 ~ 713.66 71~-·~ 
2 714 .94 714.91 714 .89 71 4. A8 715.50 715.78 715.85 715. 4 714 . 75 714.0 713.66 71 .4 
3 7 14.94 714. 9 1 714 .89 71 4.l!A 715.46 715 . 77 715. 85 715.54 714 . 69 714.0l 713.66 713.40 
4 7 14.9 3 714.92 714 .88 714. €18 715 . 46 715.76 715.84 715.53 714 . 63 714.00 713 . 65 713.36 
5 714.93 714 . 9 2 71 4 . 88 714.87 715.4 7 715 . 76 715.81 715. 53 7 14 . 61 713.99 713 . 64 713.36 
6 7 14 . 92 714. 9 3 714. 87 714.87 715. 48 715 . 76 715. 78 715.52 714 . 5~ 713.98 713.6~ 713.37 
1 7 14.89 714.93 714 .85 71 4. AS 715.49 715.78 715. 76 715.51 714.57 713.96 713.5 713.38 
8 7 14.89 71 4 .93 714 . 85 7 14 .89 715.55 715.1'0 715. 76 715 . 50 714.56 713.95 713.49 713.38 
9 7 14 . 8 8 7 14 . 9 3 7 14 .89 7 14.90 715 . 56 715 . ~0 715. 76 7 15.48 714.53 7 13.92 713 .49 713.39 

10 714.88 714.92 7} 4 . 88 71 4 . 9 0 715.58 11s.1q 715. 76 715.46 714 . 51 713.92 713.48 713.39 
11 714. 88 714.92 714 .89 7 14.92 715 . 59 715.AO 715.77 715 . 40 714 . 45 713.89 713.48 713.39 
12 7 14.88 714.92 714 .88 714.92 715.61 715.60 715.77 715.34 714.43 713.90 713.49 713.40 u 7 14.88 714.92 714 .87 71 4. 9 A 715.63 715.80 715. 77 715 . 3a 714 . 41 713.89 713.51 713.40 

714.88 714.92 714. 85 715. 04 715.64 715.BO 715. 76 715.2 714.40 713.90 713 . 54 713.39 
1 5 714 .87 7 14 .91 714. 85 715. 1 0 7 15.66 715.80 715. 75 715.ZA 714.40 713 . 90 713.54 713.39 
16 714.87 7 14.91 11• .as 715. 14 7 15.70 715. 79 715. 71 715.28 714. 39 713.90 713.54 713.39 
1 7 71 4 .67 71 4 .91 714. 8 5 715. 16 715. 73 715.78 715 . 70 715.26 714 . 37 713.91 713.54 713.39 
J S 714 . 8 7 714.9 1 714 . 84 715.20 715. 76 7 15.78 7l5.64 715. 25 714 . 36 713.9g 713.54 713.40 
1 9 7 14.88 7 14.91 714.84 7 15.22 715. 77 715. 79 7 5.58 715.25 714.36 713.8 713.53 713.40 
2 0 714 .91 71 4 .91 714.84 71 5.28 715. 71 715.79 715.58 715.21 714 . 35 713 . s~ 713.52 713.40 
2 1 7 14 .93 7 14 . 92 714. 83 715.29 715.77 71 S.8 1 715 .58 715 . 20 714.35 7 13 . 8 113.50 113.40 
22 714 .94 7 14.94 714 .8) 71 5.30 715. 77 715.83 715.58 715 . 14 714 . 35 713.84 7 3.49 7 3.40 
23 1'. 14 .94 714.94 714 . R3 715. 3 1 715. 77 115.1n 7 15.62 7 15.08 714. 33 713 . 82 713.46 713.40 
2 4 714. 9 4 714.9 1 714.83 715.32 715. 78 7 1 5.~2 715.63 715.07 714.31 713.81 713.48 713.40 
25 714 .94 714.90 714 . 8 2 715.32 7 15.90 715.8 3 715.63 715. 0 3 714.28 713.ao 713.47 713.39 
26 714.93 7 14.90 714 . 8 2 715.33 715.B l 715. 79 715.63 715.02 714 . 26 713.77 713.48 713.38 
2 7 714.93 7 14 . 90 71 4 .83 715.36 715 . 8 2 715 . 79 715. 63 714. 96 714.20 713 . 75 713.47 713.38 
2 B 714.92 714.90 714 . 84 715.3 9 715.83 715.BO 715.62 7 14.96 714.14 713.69 713 . 48 713.38 
29 714 .92 714 . 8 6 715. 4 2 71 5.83 715.8 1 715.60 714.94 714.oe 713.66 713.45 713. 38 
30 714 .92 7 14.88 71 5 . 4 4 115.03 7 1 5.1'34 7 1 5.6~ 7 14·91 714.04 1B.65 713.45 ~B:jg 3 1 714.92 7 4 . 88 7 5.R l 7 5.5 1 4.8 7 .65 

ANNUAL SUI0411RY OF OllTA 

JAN FEB MAR APR MA Y JUNE J ULY AUG SE'PT OCT NOV DEC ANNUAL 

MI N 714 .87 714 .90 71 4 .82 714 . R7 715.46 715. 76 715.57 714.87 714.04 713.65 113.45 713.36 713.~6 MAX 714.94 714 .94 714. 90 715. 4 4 715. 8 3 715. 84 715.85 715.55 714.81 714.02 7 3.66 713.43 715. 5 

AVG 714. 9 1 7 14 .91 714.8 6 7 15. 11 71 5.67 715. 79 715. 70 715.26 714.41 713.87 713.53 713.39 714. 7 6 
VO 191480 6 1 729522 1914670 1R53557 1 9 16842 1855339 19 16929 191576 1 1851763 1912030 1849463 1910739 22540800 



SililUUITEO WINO EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1968 .JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC 

1 713.J7 713.46 713. 5 4 713 .4 1 713.55 713 . 75 713.91 714 . 26 714.27 714.37 714.15 714.18 
2 713.37 713.46 713.53 713.41 713. 51 7 13 .76 713. 97 714.25 714 .28 714.39 714.17 71 4 .~9 J 713.37 713.47 713.52 713 .41 713 .58 713. 78 713.97 7 14 . 24 714.29 714.40 714. 8 714. 3 
4 713. 37 713.48 713.51 713 . 41 713 . 59 713. 78 713. 98 714 . 24 714. 29 714.39 714.18 714.29 s 713.37 713.49 713.51 713.41 713.60 713. 78 71 3. 98 714.24 714.2 9 1 4.41 714.17 714.32 
6 713.38 713.SO 713 . 49 713.41 713.60 713.79 7 14 .00 714.25 7} 4. ?.9 714.36 714.16 714. 34 
7 713. 3 9 713.50 713 . 49 713.42 713.62 713.79 714.0l 714.25 714.28 714.34 714.13 714. 35 
8 71 3.39 713.5 0 713.48 713.42 713.63 713.80 714. 04 714.31 714. ?8 714.32 714.11 714.36 
9 713.39 713.49 713.49 713.42 7 13.64 713.81 714.03 714. 3~ 114 .25 714. 34 7}4.09 714.37 10 713.39 713.49 713.49 713.42 713.64 713.82 714. 04 71 4.3 714.23 714.2 714.06 714.38 

11 713.39 713.52 713.43 713.42 713. 63 713.~l 714 . 03 714.34 1 1•.21 714.29 714.05 714.44 
12 713. 39 713.52 713.43 713.42 713.62 713.131 714. 03 714.33 714.23 714.28 714.02 714.45 
13 713 .39 713.52 713 .42 713.4 2 713 . 62 713.AO 7 14 .03 7 14 .32 714.~ 7 14.28 714.03 714.46 
14 713.39 713 . 53 71 3. 42 713. 42 713.62 713. 79 714.04 714.30 714. 0 714.27 714.02 714.47 
15 713. 3 8 713.53 713.43 713 . 42 713.64 713.76 714. OS 714. 29 714.20 714.27 714 .04 714.47 
16 713.38 713.53 713 . 46 7 13.42 713. 6 6 713.76 714 . 06 714.27 714.20 714.28 714. 06 714.48 
17 71 3. 38 713 . 53 713.48 713 .42 713. 72 713 . 76 714.07 714.26 714 .20 714.28 714.12 714.48 
1 8 713.38 713.53 713.48 713.42 71 3. 74 71 3. 76 714.09 714.25 714.23 714.29 714.18 714.51 
19 713.39 713.53 713. 48 713 .43 713. 76 713.77 71io.09 714.25 71•.24 714.29 714.19 714.51 
20 713.40 713.54 713.47 713 .44 713 . 77 713. 78 714.1 0 714.25 714.25 714.27 714.20 714. 52 
21 713.40 713.5 4 713.46 713.50 713.78 713.79 714.13 714.25 714.25 714.26 714.22 714.52 
22 713.41 713.52 713.44 713.50 713. 77 713.85 11• .15 714.26 714.26 714.25 714.23 714.52 23 713.42 713.5 2 713.42 713.52 713. 75 713.87 714 . 21 714.26 714.28 714.24 714.24 111o.s2 24 713.43 713 .52 713.42 713 .53 713. 74 713.89 7 14 .21 714.25 714.30 714.2 3 714.25 714. 52 25 713 . 44 713.52 713.41 713 . 53 713. H 713.89 714. 22 714.24 714. 33 11•.22 714.25 714.53 26 713.46 713.53 713.41 713 .53 713 . 74 713 . ~5 714.23 7l4·~2 714 .34 714.20 7!4.24 714.54 2 7 713.46 713.53 713. 40 713 . 53 713. 74 713 . 84 7 4.26 7 4 . l 714. 34 714.19 7 4.23 714.54 28 713.46 713.53 713 .40 713.53 71 3.74 713. 84 714.26 714.21 714.34 714.17 714.19 714.54 29 713.44 713.54 713 . 41 713.53 713. 74 713.85 714. 27 714 .21 714. 34 714.16 714.18 714.54 30 713.44 713.41 713. 54 713 .H 713 . 85 714 .27 714.22 714 .36 714.15 714.18 714.54 31 713.45 713.41 713.75 714.2 7 714 .24 714.16 714.54 

ANNUAL SUM'4ARY Or OATA 
JAN FEB MAR APR MllY JUNE JULY AUG SF.PT OCT NOV DEC ANNUAL 

~tN 713. 37 713.46 713.40 71 3.41 713.55 713. 75 713.91 714.Zl 714.}9 714.15 714.02 7}4.18 713.37 110 713.46 713.54 713.54 713.54 713 . 78 713.89 714.27 714 .35 714.36 714.41 71 4 .25 714. 54 714.54 
AVG 713 .40 713.51 713 .45 713 .45 713.68 713 .~0 714.10 714 .26 714.27 714.28 714.15 714.44 713.88 VO 191077() 1787774 1910915 1849267 1911511 18501"10 1912632 1913078 185137!'> 1913117 1851075 1913553 22574560 



S IMULA TED W!NO EFFECi ELIMINATED LAKE WINNI PEG LEVELS 

1969 JAN FEB MAR APR "4AY JUNE JULY AUG SEPT OCT NOV DEC 

1 714.55 714.86 715.08 71 5. 09 7 1 ~.66 715.99 7 1 5.6~ 715.7~ 716.00 H~:H p~-66 71~.6~ 2 714.58 714.86 71 5. 06 71 5. l l 7 1 . 6 7 7 16.00 1 5.6 715. 7 715.98 1 .66 71 .6 
3 7 14.58 714.86 71 5.06 715.ll 715.68 716.00 7 15.82 7 15.70 715.Q6 715.71 715.65 715.62 
4 714.56 714.87 71 5.06 715 .12 715.66 716.00 715 .80 715.6EI 715.93 715.72 715.65 715.62 
5 714. 59 7l4.67 71 5 .09 715 . 12 7 15.70 715.99 715. 76 715. 68 715. 92 715.73 715.62 715.62 
6 714.59 7 4.67 71 5. 09 71 5. ) 3 715. 73 71 5.99 715 . 76 7 J 5.6fl 715.92 715. 75 715.61 715.62 
7 714.63 714 .89 715.07 715. 14 715.75 7 15.97 7 15.75 715.67 715 .91 715.fll 715.61 715.62 a 714 .66 714.92 715.04 715. 14 715.81 7 15.96 715. 74 715.68 715.90 715.62 715.61 715.62 
9 7 14.66 714.95 715.04 715.15 715.87 715.96 715.74 7 15.69 715.90 715.El3 715.bl 715.62 

10 714.1,7 714.96 715 .03 715.15 715.89 715 .96 715. 74 715.71 715.87 715.84 715.62 715.60 
11 714.68 714.97 715.04 715.14 715 . 89 715.97 715.74 715.72 715.A5 715.El4 715. 64 715.60 
1 2 714.68 714.98 71 5 .03 71 5.14 715.90 715.99 715. 75 715.75 715.83 715.84 715.66 715.60 
1 3 714.69 714.98 715 . 04 715.14 715. 89 716.0D 715. 75 715 . 77 715.sA 715. 85 715.72 715.60 
14 714. 70 714. 98 715. 04 71 5.15 715.88 716.Dl 715.77 715.8~ 715.7 715 .es 715.72 715.60 
15 714. 70 714.99 715. 05 715.1 7 715.88 716.01 7 15.77 715.8 715.77 715.86 715. 7J 715.6 1 
16 714. 7 2 714.99 715 . 05 7 15.18 715.87 716.0l 715.77 715.95 715. 76 715.86 715.72 715.61 
1 7 714. 72 715.02 715.05 715.20 715.87 716.00 715. 77 715.97 715.73 715.86 715.72 715.61 
18 71•. 74 115 .02 715.0S 715.20 71s .88 716 .D~ 715. 77 715.97 715.71 715.81 71 S.66 715.61 
19 71•.75 115.05 715. 0S 715.21 715.88 715.9 715. 76 715. 98 715.65 715. 79 715.65 715.61 
20 714.78 71 5 .07 715.04 715.27 715.89 715.98 715.75 715.98 715.65 715. 76 715.65 715.61 
2 1 714. 79 715.13 715.05 715.31 715.91 715.96 715• H 715.99 7i5.65 715. 76 715.65 115.6A 22 714.85 715.14 715. 04 715.32 715.91 715.90 7 S.75 715.99 7 5.66 715.71, 715.65 715.6 
23 714.87 715.17 715.06 715.35 715.90 715.R8 715.74 715.99 715.67 715. 76 715.65 715.60 
2 4 714. 88 715.19 71 5.07 715.37 715.90 715.85 715. 77 716. DO 715.68 715. 76 715.64 715.62 
25 714 .ea 715.19 71 5.08 715.43 715.90 71 5.A4 715 .77 716.00 715.68 715.77 715.63 715.62 
2 6 11•.a6 715.16 715.08 715 .49 715.90 715 . A4 715. 78 716.00 715.69 715.77 715.63 715.58 27 714 .85 71 5 .15 715. 08 715.55 715.92 715.84 715. 78 716.0l 715.70 715.77 715.62 715.58 
2 8 714.84 715.09 71 5. 08 715.58 715.95 715.84 715. 78 716.02 715. 72 715. 75 715.62 715.58 
29 714.84 71 5. 08 715.61 715.96 7 15.85 715.77 716.02 715.71 715.69 71 S.62 715.59 
30 71•.85 715 . 08 715.65 715.98 715.84 715.77 716.02 715.71 715.68 715 . 62 715.59 
31 7 14.85 715.08 715.99 7 5.76 716.02 715.67 715.59 

ANNUAL SUMMARY OF DUA 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MtN 714. 55 7 14 .86 71 5 .03 715.09 715.66 715.84 715. 74 7JS.67 715.65 715.67 715.61 715.58 714.55 MAX 714.88 715.19 715.09 715.65 715.99 716.01 715.84 1 11,.02 716.00 715.86 715.73 715.62 716.02 
AVG 714.73 71 5 .00 715.06 715.26 715.85 715.95 715.77 715 .86 715.79 715.78 715.65 71~.60 715.51 VO 1914327 1729739 1915210 185394 2 191 7339 1655732 1917111 1917370 1855323 1917134 1854960 19166 6 22564160 



SIMULATED WINO EFFEC T EL!~JNATED LAKE WINNI PEG LEVELS 

1970 JAN FEB HAR AP R MAY JUNE JULY AUG Sf PT OCT NOV DEC 

1 71 5.59 71 5.66 715. 72 715.71 715.96 7 16.40 716.58 716.80 716.02 715.46 715.11 715.00 z 71 5. 59 715.67 715. 72 715.70 715.98 716.40 716.62 716.84 716.oy 715.46 115. 12 715.02 3 71 5 .59 715.67 71 5.73 715. 70 716.0l 716.40 716.68 716.7 715.9 715.46 715. 2 715.05 4 71 5.59 715.68 715. 74 715. 70 716 . 04 716.4 1 716.68 716. 79 715.95 715.46 715.11 715.0S 5 715.59 715.68 715. 74 715.69 716 . 04 716.4 1 716. 71 716.73 715.92 71s.45 715.ll 715.06 6 715. 60 71 5.67 7 15.76 715. 69 716.07 716.43 716.72 716.67 715.92 715.44 715.0R 715. 08 7 715.61 7 15.66 715.77 715.69 716. 09 716 . 43 716. 73 7 16. 61 715. 92 715.41 715. 05 715.08 8 715. ()1 71 5 .66 715. 78 715.69 716 . 13 716.43 716. 73 7 16.55 715.92 715.•l 715.0J 715.09 9 715.61 7 15.65 715.79 715.69 7l6.16 716.4) 716. 74 7 16 .53 715.93 715.40 715.0l 715.09 10 715.61 715.65 71 5 . 79 7 15. 69 7 6 .16 716.44 716. 74 716.50 715. 95 715.3() 715.0l 715.10 n 71 5 .61 715.65 71 5.79 71 s.~R 716 . 17 716.46 716. 75 716.48 715.96 715.35 714. 96 715.11 71 5 .61 71 5 .64 715.79 715.68 716.17 716.4 7 7 16.76 716.4 7 715.96 715.3~ 714. 90 H~:U 13 715.61 715.66 715.79 715.6& 716.18 7 16.48 716 .79 716.44 715.92 715.2 714.9~ 14 715.62 71 5.67 7IS.7R 715. 66 716.19 716.48 716.80 716 .44 715.A6 715.26 714.8 715.14 15 715.62 715.67 715.76 715.~6 716.19 716.46 716.81 716.47 715.80 715.20 714. 89 715.14 16 71 5. 62 715.69 71 s . 74 715. 66 716 .21 716.46 716.80 716.48 715. 74 715.14 714.89 715.15 17 715.6 2 7 15. 69 71 5. 73 71 5. 66 716.22 71 6 .50 716.80 716.47 715.68 715.14 714.89 115.18 18 715.62 7 15.69 715.73 7 15.67 716.23 716.51 716.sg 716.47 715.6~ 715.08 714.90 1 5.10 19 71 5. 62 715.70 7 15.74 715.68 716.24 716.51 716.7 716.45 715.5 715.02 714.91 715.18 2 0 715.62 715 . 70 715. 75 715 . 6q 716.25 716.5 1 716. 72 71 6 .44 715.55 71• .96 714. 94 715.18 2 1 71 5 .62 715.70 71 5. 75 715.70 716.25 716.52 716.66 716.38 715.58 714.91 714.97 715.1 8 22 715.62 71 5 . 70 71 5. 75 715. 7 1 716.25 716.52 716.66 716.3~ 715.58 714.91 714.99 715.19 23 71 5 .62 71 s . 70 715. 75 715 . 71 7 16 .24 716.52 716.65 71'>.32 715.58 714.91 715.01 715.19 2 4 71 5. 63 71 5 . 71 7 15.75 715. 72 716.24 716.52 716.65 716 .26 715.57 714.91 714.99 715.20 25 715.63 71 5. 71 715 . 75 715 .73 716 . 30 716.52 716 . 66 716.25 715.56 714.91 714. 99 115.20 26 715.64 715. 71 715 . 74 715.75 716.3! 716.53 716.67 716.2~ 715.53 714.92 714.97 11s.20 2 7 715.64 n s.11 715.73 715 .81 716.3 716.53 716 . 68 716.l 715.53 714.92 714. 96 715.20 28 715.64 715. 71 715 . 7 2 715.87 716.33 716.53 716 . 69 7 16.16 715.47 714.95 714.95 715.20 29 715.65 715.72 715.9 1 716.3~ 716.54 7 16 .69 716 . 14 715.47 714.97 714.94 115·21 30 71~.66 115· 12 715.94 1 f 6.3 716.57 7 6 .75 H~:A3 715.46 715.o~ 7 4.94 1 s.~ 31 71 .66 7 5.7 1 7 6.38 7 6.81 715.o 7 5. 

ANNUAL SUMMARY OF DATA 
JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

MTN 71 5.59 71 5.64 11s . 11 7 15 . 66 715.96 716.4~ 716.58 716.08 715.46 714.91 714. 89 ns.oo 7}4.89 HA;\ 71 5 .66 715. 71 715. 79 715 .Q4 716 . 38 716.5 716 . 8 1 716 .81 716 .02 715.46 715.12 715.21 716.81 
AVG 715. 62 715.68 715 . 75 715 . 72 716.19 7 16.48 716 .72 716.45 715.75 715.18 714. 9R 715.14 715. 7R VO 19167 07 }731370 1917059 1855 134 I91R251 1857105 1919657 1918927 1855216 1915525 1853234 1915424 22572944 



SIMULATED WINO EFFECT EL IMINATED LAKE WINNI PEG LEVELS 

1971 JAN FEB MAR APR MAY J UNE JUL Y AUG SEPT OCT NOV DEC 

l 115.2~ 71 5 . 39 71 5.50 71 5 .69 716. 16 716.13 715.98 715.80 714 . 90 714.~7 713 . 94 714.u 2 1 15 . 2 715.3q 71 5 .49 715. 69 716.17 716.13 715.98 715.78 714.88 714 . 0 713.94 714. 
3 71 5 . 22 715.39 71 5 .49 715.66 716. 1 7 716. 12 715.97 715 . 76 714 . fl6 714.31 713 . 94 714·.H 
4 71 5. 2 3 715.40 71 5. 49 7 15. 6 5 716. 19 7 16.12 715. 97 715.70 714.flb 714 . 31 713 . 94 714.17 
5 71 5 .24 715.4 1 71 5. 49 7 15 . 64 716.20 7 16. ll 715 . 97 715 . 64 714 . A5 714.31 713.94 714.19 
6 71 5 . 2 4 715. 41 715.49 715. 63 716.2 1 7 16. 11 715. 98 715. 58 714 . 84 714.29 713.~7 714.21 
7 71 5 . 25 715.4 1 71 5 . 5 0 715.63 7 16 . 2 1 7 16.10 715.98 7 15.52 71•.El2 11•.2a 713 . 96 71•.21 
8 71 5 . 25 71 5 .41 715.5 0 715. 63 71 6 .21 716.10 715.99 715. 4 6 7l4.A2 714.27 713.96 714 . 21 
9 715.25 7 1 5 . 42 71 5.49 715 . 6 4 71 6 . 2 1 71 6 . 09 715.97 715.43 714 0 80 714.27 713 . 95 714 . 20 

10 71 5 .27 71 5.42 7 15 .49 71 5. 6 5 716. 22 716.10 715. 96 715.41 714 . 77 714.26 713. 95 714.21 
11 715 . 2 7 7 15. 4? 715.49 7 15. f. 7 716.22 7 16 . 0'I 71 5 . 90 715.40 714. 7 6 714 .2s 713.9S 714.20 
1 2 71 5.28 7 15.42 715.51 7 15. 6 8 71 6 .23 7 16. 1 0 71S.90 715.39 714 . 70 714.24 713. 96 714 . 23 
13 71s.28 71 5.42 71 5 .52 715 . 69 7 16 .24 716. 11 715. 8 9 7 1S.36 7}4.69 714.22 713. 96 714.25 
14 715.29 71 5 . 42 71 5 . 5 3 71 5 .71 716.24 716. 11 715. 6 6 715.34 714 . 67 714.16 713.97 714.JO 
lS 71 5 . 2 9 715.42 715 .53 715.7 3 71 6 .25 716. II 71 5. 8 7 7 15.28 714 . 65 714.15 7H.Ol 714 . 32 
16 715.29 71 5 .43 71 5. 53 71 5 . 77 716.25 716.1 1 71 5.85 715.24 714.63 714.09 714.02 714.32 
17 71 5.26 715.4 3 715. 5 3 715 . 7 R 71 6 .26 716.1 1 715. 82 715.23 714.61 714.0~ 714.03 714.33 
113 71 5.28 715.45 71 5. 5 3 71 S. A4 716.27 7 lb . ll 715.80 11s . 2 1 714. SS 713.9 714 . 04 714.33 19 715. 26 715.44 715.53 71 5.90 7 16.27 7 16. 12 71 5.78 71S. 19 714.54 713 . 95 714.04 714.33 
2 0 71 5 . 26 715. 45 7 15 .54 715.95 716.27 7 16.12 7 15.78 715. 16 714.50 713 . 92 714 . OS 714.36 
2 1 715.26 715.44 71 5. S4 71 5.99 716. 27 716. 12 7 1S .76 715.14 714.49 713. 90 714.0S 7 14.37 
27. 71 5 .29 71 5.44 715. S 4 71 6.0 l 716.2 7 7 16. 12 7 15.75 715. 1 0 714 . 43 713.89 7 4.0S 714.39 
23 71 5 . 30 71 5 . 4 S 71 5.54 7 16.06 716 . 25 716.10 715.72 71S.04 714 . 39 713 . 8ij 714.05 714.42 
2 • 71 5 .33 71 5 .46 71 5.SS 7 16.09 716.24 716.10 715. 7 1 715.03 714 . 33 713 . 86 714 . 06 714 . •2 
25 71 5. 36 71 5.47 71S.55 716 . 11 116. 2A 71 6. 0 7 715 . 72 11s. 0 1 714. 27 713 . 86 714.06 714 . 43 
26 71 S. 37 715. 4 9 715 . 57 716 . 1 1 716 .l 7 16.0S 715.72 7 15 .00 714.25 713.87 7 4.09 714 . 43 
27 71 5.38 715.49 715.58 716.13 7 16 .lS 71 6. 0 4 715. 74 714.9ij 714.?3 713.89 714.11 714.43 
2 8 71 5 . 38 71 5.50 71 5. 59 716.13 71 6 . 13 71 6.03 715.76 71•.98 71•.2• 713.92 714.ll 714.45 
29 71 5.39 715.60 716 . lS 71 6 .13 71 6 .02 715. 71 714 . 97 714. 24 713.94 714 . 11 714.45 30 71 5. 39 715. 62 716.16 7 16. 13 716.0 l 71 S. 79 714 . 94 714.26 713 . 95 714. ll 714.44 
3 1 715.39 71 5.65 716 .1 3 715 .79 7 14. 9 2 713.9S 714.44 

ANNUAL SUMMARY OF DATA 
JAN FE B MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

MIN 11 s . 22 71 5 . 39 71 5.49 715 . 63 716 . }3 71 6.0 l 71 5.71 714. 92 714 . 23 7}3.86 713. 9 4 714·1~ 713.86 MU 71 5 .39 11s . 50 715.65 716.16 7 16.27 716 . 13 71S .99 71S.80 7}4 . 90 714.31 714.11 71404 7}6.27 
AVG 715.29 71S.4J 1 11 . s 3 71 S. 8 4 716.2 1 7 16.09 715.8S 71 5.29 714.59 714.09 714.0 l 714.30 71,. 19 VO 191 S B30 173 07b 8 19 164 7 }ijSS 451 191A296 16S6 11 S 191733b 19 15827 18522? 4 1912~12 18S0711 1913186 22S54 1 6 



S IMULATED WIND EFFEC T EL IMINA TED LAKE WINNI PEG LEVELS 

1972 .JAN FEB MAR APR MAY .JUNE .JULY AUG Sf PT OCT NOV DEC 

l 714.46 714.73 714.97 715.2s 715.89 716.22 715.93 715.43 714.93 714.29 713. 73 713.64 
2 714.47 714 .73 714.96 11s.2s 715.92 716.21 715 .91 715.42 714.91 714.23 713.72 713.64 
J 7]4.48 7}4.74 714.99 715.26 7 15.94 716.20 715.90 7 15.36 714.90 714.21 713. 71 713.64 
4 714.48 714.74 714.99 715.26 715. 98 716. 19 715.84 715.35 714.88 714.21 713.71 713.64 
5 714.49 714.75 7 15.00 715.29 7 16.00 716. 16 715.83 715.31 714.fl7 714.20 713.71 713.64 
6 714.50 71•. 76 715.0~ 115.zq 716.03 716.17 715. 79 715 . 30 714.85 714.19 713. 71 713.64 7 714.50 714.76 715.o 715 .31 716.05 716.16 715.79 715.24 7}4.81 714.17 713.71 713.64 
8 714.53 714.76 71 5 . 04 71 5.31 716. 0 7 716.15 715. 78 715. 21 714. 79 714.16 713. 72 713.64 
9 714. 5 4 714.77 715.04 71 5.32 716.08 716.13 715.77 715.15 714. 73 714.15 713. 72 713.64 10 714.56 714 . 77 715.04 715.33 716.09 7 16.10 715.77 715.14 714.72 714.14 713.72 713.65 

11 714.56 714.78 71 5. 0S 715.35 716 .ll 716.10 715. 76 715.14 714.69 714.13 713. 72 7 1 3.66 
12 714. 58 71•.81 715. 05 71 5 . 3 6 716.11 716.09 715. 76 715.13 714.67 714.13 713.71 713.68 
13 714. 5 8 714.81 71 5 . 06 7 15. 3 7 7 16.13 7 16.08 715. 76 715.13 7 }4 .63 714.13 713.70 713.68 
l4 7 14.58 7I'0.84 71 5 .07 715 . 40 716. 14 716.08 715. 7 3 715.1 2 714.59 714.12 713.68 713.68 
15 714 .59 714.87 715. 08 71 5.42 716.16 7 16. 08 715. 71 715.ig 714.55 714.14 713.66 713.68 
16 714.60 714.87 715.11 7 15.45 716.19 716.08 715 . 70 7 15.0 7 14.52 7} 4.13 713.67 713.69 
17 71 1o.61 714.89 715.11 71 5. 46 716.19 716.06 715.68 715.07 714.49 714.14 713.67 113.10 18 714.62 714.90 715. 11 715.48 716.21 716.05 715.65 715.06 714.46 714.12 713.68 7 3.71 
19 714 .64 714. 90 71 5. 13 715.5 1 7 16.2 716.04 715.62 715 .05 7 14.45 71 4 . 10 713.69 713.71 
20 714 .64 714. 92 71 5 .13 71 5. 53 716.19 716.03 715.58 715 .04 714.45 714.04 713.69 713.73 
21 714.64 7i4.93 715 . 16 715.57 716.19 716.02 715.58 715 .03 714. 46 71~.98 713 .68 113.13 22 714.65 7 4.94 715. 17 715.62 716. 9 716.00 1 5.56 715.02 714.46 71 .92 713 . 6~ 7 3.76 
23 7 14 .66 714. 94 715 . 17 715.63 716.20 715.97 715. 56 715.02 714.45 713.86 713.67 713.77 
2 4 714.66 714.94 715. 18 715.65 716.20 715 . 97 715.55 7 }4.99 714.45 713.R6 713.6~ 713. 71 25 714.66 71•.96 71 5.20 715.66 716. 24 7I 5.Q6 715.53 7 14.99 714.45 713.ffS 713.61J 713. 78 26 714.66 714.96 71 5.2 1 715.68 716.27 715.94 715 .50 7}4.99 714. 39 713.85 713.t>8 713. 76 27 714.67 714.96 715.22 715. 73 716.27 715. q3 715. 46 714.97 71•.39 713.R5 713.68 713. 79 
28 71,4.67 7}4.96 715. 23 71 5. 7 6 716.28 715.93 715 . 46 7}4.96 71•.35 713 . 85 713.67 713.80 
2 9 7

14
.69 714.97 715. 24 71 5 .80 716.27 715.93 715.45 714. 95 714 . 34 71 3. 84 713.66 713.82 30 7 .4. 70 7JS.24 715.83 7l6·f 715.93 7l5.45 11•-94 714.31 713. 85 713.65 113.82 31 1 4 . 73 7 5.24 7 6. 3 7 5.45 7 4 . 93 713 . 79 7 3.81 

AlllNUAL SUM"4ARY OF OUA 
.JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC AlllNUAL 

HIN 714.46 714.73 714.97 715.25 715.R9 715. 93 715.45 7}4.93 714.Jl 713. 79 713.65 713.64 71J.64 MAX 714. 73 714.97 71 5 .24 715.fl3 716.28 71 6 . 22 715.9 3 715.43 7}4.93 7)4.29 713. 73 7}3.82 716.28 
AVG 714.59 714.85 715.10 
VO 1913Q62 ) 79)124 191 5 331 

715. 4 7 
1854495 

116.1• 1 16 .06 1a5.67 115.12 114.60 1~4.05 11~ 69 11~.11 11•.90 
1918101 1856039 19 16 SO 191536 5 1852233 1912 13 18498 6 19115 1 22606Rl6 



SI HULA TEO WINO EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1973 JAH FEB MAR APR 114A Y JUNE JULY AUG SEPT OCT NOV DEC 

1 11J.79 713.89 714.0~ 714.16 714.08 71~.61 7 1 ~.99 71~.91 7l~a8l 71~.59 H~:~~ 11~ .e9 2 713 . 79 713.90 7 14.0 714 . 17 714.08 71 .5 71 .99 71 .9~ 71 .82 71 .6~ 11 .8 
3 71 3 .81 713.90 7 14.04 714.17 714.04 713. 58 7 13 .98 713.9 713.84 713.6 713.74 713 . 88 • 713.81 713.91 714 .04 714.17 714.02 713.57 713.98 7 13.98 713.85 713 . 73 713 . 80 713.91 
5 713.81 713.91 714.05 714.16 714.0l 713.57 714.02 713 . 99 713.88 713. 73 713.86 713.91 
6 713.81 713 . 91 714. 05 714 , lf> 714.0l 713 . 57 714 .03 714.00 713.87 713.67 713. 8 7 713.91 
7 713.Jil 713.91 714.07 714.16 714.0l 713. 59 714.07 714.0l 713.88 713.64 713.t!9 713.92 
8 713.82 713.91 714.07 714.15 714.0l 7 13 . 59 714.08 714.02 713.87 713.62 7 13 .t!9 713.93 
9 713.B2 713.91 714.05 714.14 714 . 0l 713.61 714.10 7 14.03 713.86 713.f:>3 713 . 'IO 713. 93 

10 713 .R4 7 13.92 714. 05 71 4.14 7 14 . 02 71 3.61 7 14 . ll 714 .04 713 . 85 713.63 713.t!8 713.95 
11 713.84 713.92 714.05 714.14 714.03 713.60 714.11 714·. 03 713.84 713.65 713 .b5 713. 96 
12 713.86 713.95 714.05 714.14 714.03 713.60 714.12 714 . 04 713.81 713.66 713.83 713.97 
13 713.86 713.94 714. 05 714.14 714.02 713 .58 714.14 7 13.98 713.79 713.72 713.77 713.99 
H 71 3.87 713.95 714 . 04 7 14 .16 714.02 713.58 71•.15 713.97 713. 73 713. 78 713. 76 7} 3.99 
15 71 3.87 713.95 714 . 04 714.16 11•.oo 713. 59 714 . l S 713.95 713. 72 713. 78 713.74 713.99 
16 713.IH 713.95 714.03 714.13 713.99 713.60 714.15 713.94 713.68 713. 79 713 . 73 713.99 
17 713 .87 713.94 714.03 714.12 713.95 713.6} 714.15 713.93 713.67 713.78 713 . 73 713 .99 n 113 . 01 713.94 7 14.03 714. 1 2 713.95 713.6 7t4.13 7 13.93 713 .65 71 j . 78 713 . 73 713.99 

7 3.87 713.95 714. 04 714 . 12 713 .R9 713.72 7 4 . 13 713 . 93 713.62 71 • 72 713.74 713.99 
20 713.86 7 13.96 714.04 714 .1 5 7 13.83 713.78 714. 09 713.93 7 13.61 713.66 713.75 713.99 

~~ 713.R6 713.9~ 714.04 714.16 1p .ag 713.84 714.04 113 .91 7B.s5 1B.6s 1B. 11 7il·99 71 3.86 713.9 714. OS 1 '-.16 7 3.7 713.85 7 4.04 7 J .9 1 1 .55 7 .61 7 • 78 1 .02 
23 71 3 .136 713.97 714. 06 714. 14 713. 76 7 13 .~5 714.04 713 . 86 713.52 713.60 713 .81 714.02 
24 713.86 713.98 714.07 714.14 713. 75 713.87 7 14 . 05 713.80 713.52 713.59 713.&~ 714.03 
2 5 713 .88 713.98 71 4.08 714.13 713. 74 7 13 .87 71'•-06 713. 79 713. 52 713.59 p3.l:I 714.03 
26 713.89 713.99 714.08 71 4 . 13 7 13. 74 71 3 . 93 1 4.06 713. 79 713.54 713.58 13.83 7 4.04 
27 7I3.ij9 714.00 714.13 714.10 713. 73 713 .95 11•.05 713.79 713.55 713.58 713.84 714.05 
28 713.89 714.0l 71•.13 714.10 713.72 713.98 714. 05 7 13.79 713 . 56 713.57 713.84 714.05 
29 713 . 89 714.14 714. 09 713.7~ 713.99 714 .03 71 J .80 713.56 713.57 713.84 714.o5 
30 71 3.139 714 . 15 714 .08 7 13.6 714.00 713 .99 713.80 713.57 713. 56 713 . 85 714.0S 
31 713.89 714.16 713.()6 713.9 7 713 .80 713. 56 714 .05 

ANNUAL SUl4'4lRY OF' DAU 

JAN n:s "IAR APR ~AY J UNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

HIN 713.79 713.89 714.02 714.08 713.66 713.57 713.97 71 3 .79 113.52 7} 3.56 713 . 62 713 .86 713.52 
MAX 713.89 714.0l 714.16 714.17 714. 08 714.00 714.15 7H.04 713.88 713.79 713.90 7 } 4.0S 714.17 

AVG 713 .85 713.94 7 14.06 714.14 713.90 713 . 71 714.06 113.92 113 .10 113.65 11l.00 113.99 111. 01 VO 1911976 172 7164 1 9 1 2541 1851044 1912 120 Hl49937 1912550 191 21 60 18499} 4 1911 448 18501 l 1912312 225125 6 



SU4ULATED WIND EFFECT ELIMINATED LAKE ~INNJPEG LEVELS 

1974 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 714.03 714.34 714.54 114 .as 715.6~ 717.15 717 .96 718.10 111.3~ 716.81 716.08 115·6f 2 714.03 714.34 714. 5 6 714.86 715 .6 717.18 717.97 7 18 .04 111.2 716. 75 716.07 715.6 
3 714 .03 714.35 714.58 714.86 715.74 717.19 717 .98 717. 98 717.22 716. 73 716.06 715.61 • 71•.04 714. 35 714.59 714 . 86 715.80 717.25 717.99 717.92 717.21 716.69 716.04 715.61 5 71• .06 714.35 714.60 714.86 715.86 717 .26 na.oo 717.86 717. 20 716.68 715.9~ 71S.63 6 714.0 7 714. 36 71 4 . 60 714 .86 715.92 717. 29 718.o3 717 .so 717. 20 716.62 71S.C/2 715.64 7 714.07 7 14. 3~ 714.62 714.86 715 .98 717.35 718.05 717.74 717.19 716.56 715. 90 71S.65 8 714. 08 71•.38 714. 64 714.86 716.o• 717.41 718.06 111 . 6a 717.19 716. so 715.1:!7 71S.6S 9 714. 06 714.42 714.64 714.86 716.10 717.47 718.07 717.66 717.16 716.48 71 S.1:!6 715.66 10 714.0 6 714.42 714.65 714.68 716.16 717 . 53 718.07 717.63 111.11 716.4S 715.1:!7 715.68 ll 714.08 714.44 714.65 714.BA 716.22 717. 54 718.07 717.62 717.15 716.42 715.89 715.71 12 714 .09 714.44 714.67 714 . 9 1 7 16.28 717.58 110.01 717.59 717.13 716.42 71s.92 715. 74 13 714 .09 714.44 714. 68 714.91 716 . 32 717. 58 1 0.01 717 .SQ 717.12 716.46 715.<jz 71S.74 

l• 714.l~ 714.44 714.69 714.91 716.35 717.62 110.00 717 .56 717.09 716.3 715.93 715.76 
15 714.1 7 1•.47 714. 71 714.91 716.39 717.64 716. 08 717.54 717. 08 716.36 715.'12 715.79 
16 714.1 5 714.47 71 4 .71 714. 92 716.42 717. 70 718.08 717 .54 717.04 716. 35 71s.92 715.79 
17 714.}6 714.47 714.71 714. 92 716.43 717. 70 718.06 717. 53 717.04 716.34 715.86 71S.76 
16 71•.16 714.47 714.71 714. 94 716.47 717. 73 718.06 717 .s2 717. 02 716.33 715.1:!2 715. 76 l q 714.18 714.48 714.70 714. 98 716.47 717.75 718.05 717.51 717. 02 716.33 715.80 715.77 
20 714. 2 0 714.49 714.70 71S.04 716.S3 717.75 718.04 717.SO 717. 02 716.27 715.77 715. 77 21 714.22 714.49 714 . 72 715 . 10 716.59 717. 76 718.04 71 7 .48 717.0l 716.26 715.76 715. 77 
22 714. 24 714.49 7 14. 72 715 . 16 716.65 111. 76 718 .03 717. 45 716.95 716.25 715. 76 715. 78 23 714. 25 714.49 7}4 .7) 715.19 716.71 717 . 17 110.03 717.42 716.94 716.23 715. 73 715.78 24 71• .27 714.50 714. 73 715.23 716.77 717. 76 718.04 717 .42 716.90 716.22 715.72 715.78 
25 714.27 714. s o 714.74 715.26 716.83 717.77 718.04 717.41 716.89 716.21 715. 78 715. 78 2 6 714. 29 714 .51 714 . 75 715.32 716.89 717.78 110.10 717 .40 716.88 716.15 715.6 715.76 27 714.31 714 .54 714. 76 715 . 38 716.94 717. 78 718.16 717.40 716.87 716.13 715.68 715.76 28 714.32 71•.54 714.77 715.44 111.00 111 .a4 718.16 717.40 716.86 716. ll 715.67 ns. 76 2 9 714.33 71•.78 715 . 50 717.06 717.90 718.17 717.37 716.85 716.10 715.65 71S.75 30 714.34 714 .8 1 71 5 . 5 6 117.09 717. Q2 110· 16 1p.36 716.83 716.08 715.62 7lS.74 3 1 714. 34 714.83 7 7 .12 7 8. 6 7 7 . 33 1 6.08 7 5.74 

ANNUAL SUMMARY OF DATA 

JA"J FEB >CAR APR MAY .JUNE .JULY AUG SEPT OCT lllOV DEC ANNUAL 

MIN 714. 03 714.34 714. 54 714.85 715.62 717 . }5 717.96 117 .33 7}6.83 716.08 715 . 62 715.61 7)4.03 MO 714 .34 714 .54 714.83 715.56 111.12 717. 92 718. }7 718.10 717. 33 716.81 716.08 7)5.79 718.17 
AVG 714.16 7 14.44 714.69 715.03 716.40 717.59 718.06 717.59 717.06 716.38 715.84 715. 72 716.07 VO 1912 814 1 728373 1914212 1853367 lq1aao3 1859990 1923252 1921994 1858621 1918741 1855468 1916982 22581936 



SI MULATED 111nm EFFECT EL IMINATED LAKE WINNIPEG LEVELS 

1975 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

l 715. 74 715. 89 716.0l 716.16 716.17 716.50 716.49 716. 77 716.4~ 71~.18 71~-~8 114.H 2 715.74 715.8Q 716. 0 1 71 6 . l l'J 716.17 711).49 716 .55 716.83 716.• 71 .12 71 • 4 714. 
3 715.75 71 5. 91 7 16.00 7 16.1 6 716.20 716.49 716.56 716.84 716.42 716. 06 715.33 714.71 
4 715. 76 715.91 716.00 716.16 716.23 716.48 716.57 7 16.84 716.42 716. 05 715.27 714.70 
5 715.77 715.9 1 716.02 716.15 716.24 7l'l.48 716.61 716.80 716.41 716.03 715.26 714.69 6 715. 77 715.91 716.02 716 . 15 716. 25 716.47 716.6t 716.74 716.41 716.03 715.22 714.69 7 71 5 . 76 715.91 716.0 2 716.16 716.25 7 16. 46 716.6 716.73 716.39 716.03 715.21 714.69 
8 71 5. 76 715. 91 716.02 716.16 716.26 716.42 7 16.66 716.72 716. 38 716.03 715.20 714.69 9 71 5.78 715.92 7 16 .02 716.15 716.26 716.42 716.67 716.72 716.37 716.03 715.14 714.69 10 715.83 71 5.93 716.02 7 16 .14 716.28 716 .44 716.66 716.72 716.37 71(>.0 3 11s.11 714.70 11 715.134 715.93 716.02 716.1 2 716. 29 716.46 716.65 716.73 716.36 716.02 715.08 714. 72 

12 71 5.85 715.94 7 16 . 04 716 . 12 716.30 7 16.47 716.59 716.74 7 16.35 716.0l 715.06 714. 72 1 3 71 5 .85 71 5. 95 716 . 04 716.11 716.30 716.53 716.53 716.77 716.32 715.99 715.05 714.75 14 71 5.85 715.95 716. 04 71 6. 10 716.30 716.53 7 6.51 716.79 716.30 715.98 714. 99 714. 77 15 71 5. 8 5 71 5.95 71 6.04 716 .09 716.30 716.53 716 . 49 716 .80 716.28 715.92 714.913 714.78 
16 715.85 71 5 .95 716.04 716.09 7 16.31 716.53 716.48 716 .80 716.28 715.86 714.96 714.78 
l ~ 715.85 7f 5 .95 1f 6.04 7t6 . 09 7 16.3! 7l6.52 7l6.47 716.80 716.27 715.80 71tt.'i15 714.78 715 .85 1 5 0 95 7 6. 05 1 6.10 716.3 7 6.52 7 6.48 716. 78 7 6.29 715.74 714.'il5 714.78 19 7J5.87 715.95 716.08 716.11 716.32 7J6.50 716.54 716.76 716.31 715.72 714.95 714. 78 
20 715.88 715.95 716.10 716 . 11 716.38 716 .47 716.55 716.70 716.33 715.69 714. 95 714. 78 2 1 71 5. ~6 71'>.96 7 16. 11 716. p 716.39 7 16 .4 1 716.56 716.64 716.35 715.68 714. 95 11·· 77 22 715.88 715.96 716 . 13 716. ~ 716.40 716 . H 716.5 7 716.62 716. 35 715.67 714.94 1 4.11 23 715.88 715.96 716.13 716.l 716.41 716 . 39 716.63 716.61 716.31 715.66 714. '11 714. 77 24 715.89 71 5.97 716.13 716.12 716.42 716.37 716.64 716.60 716.25 715.65 714.89 714.77 25 71 5.89 71 5 .97 716 . 13 716.13 716.42 716.31 716.65 716 . 60 716.23 715.64 714.tJ~ 714. 76 26 715.89 715. 98 716 . 14 716.13 716.43 7 16.31 1 6.65 716.59 716.21 715.63 714.7 714. 75 2 7 715.89 715.99 716.14 716 . 14 71E>.45 7 16.31 716.66 716. 59 716.21 715.60 714. 76 714.74 28 715.89 715.99 716.16 716.16 716.48 716.3+ 716.66 716 .57 716.20 715.56 714. 75 714.74 29 1

15
.89 716.16 716. 18 716.49 716.3 716.66 716 . 5~ 716.19 715.50 714.75 714. 74 30 1 5.aa 116 - 17 716.1 8 716.50 716.43 H 6.6a 716.4 716.19 715.44 714.74 114.B 31 1 5.as 7 6 . 1 716.50 6. 71 7 6.44 715 .39 714 . 

ANNUAL SU"'"'ARY OF DATA 
JAN FEB MAR APR MA Y JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

Mi l'f 7 15. 74 715.89 716.00 716 .09 716 . 1 7 716 . Jl 716.47 7}6.44 716. }9 715.39 714. 74 714.69 714.69 HU 715.89 715.99 716.1 7 716 . )8 716.50 716.53 716.71 716.84 716.43 716.18 715.38 714.78 716.84 
AVG 715.83 71 5.94 716.07 716.13 716.33 716.44 716 .59 716.69 716.32 715.83 715.02 714. 74 715.97 VO 1917292 1732000 1917Q20 1856211 1Q18622 1857019 1919319 1919595 1856696 1QJ7275 1853333 1914353 22578928 



STMULATEO WJNO EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1976 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

1 714.73 714.68 714 . 73 714.77 715.31 714.A l 714.69 714.17 713.58 11~.eo 112.15 711.66 
2 714. 73 714.68 71•. 73 714. 77 715.33 71•.80 714.65 714.17 713.52 71 • 76 712 . 16 711 .• 66 
3 714.67 7 14.68 714. 73 714.77 7 15.33 714. 77 714.60 714.16 713.49 712.78 712.16 711.67 
4 714.65 714.68 7 14. 73 7 14 .77 715. 33 714.7 7 714.58 71•.15 713.45 712.77 712.18 711.67 
5 714.64 714.67 714.73 714.77 715.33 714.77 714.55 714.13 713.4~ 712. 79 712-~9 711.67 
6 714 .64 714.67 714.73 714.78 715.32 714.79 7 14.55 714.11 713.3 712 . 79 712. 2 711.66 
7 714.64 7! 4.67 714.74 714. 78 715.30 714 . 80 714.54 714.05 713.37 712.73 712.24 111. 64 
A 714.66 714.66 714. 76 714. 80 115.26 7 14.79 714.54 713.99 713 .36 712.67 712.26 711.64 
9 714.71 714.66 714.77 714.82 715 .25 714. 79 714. 54 7l3.9A 713 . 35 712.61 712.26 111. 69 

10 714. 72 714.66 714.77 714.85 715.21 714. 79 11'-·54 713 . 97 713.35 712. 59 712.27 711.69 
l l 714.72 714.6~ 714.77 714.SA 715.20 714.78 714.53 713 . 96 713.34 712.57 712.27 711.65 
12 714. 72 7 14.66 714.77 714. 88 715.19 714.79 7 l 4.53 713.95 713.32 71~ . 57 7l2 . 26 111.64 13 714. 72 7 14 .66 714.77 714. 92 715. 19 714.79 7 '> . 53 713.93 713.3! 71 .56 7 2 . 26 71 .62 
1 4 714.72 714.65 714.78 714. 96 715.18 714. 82 7 14.52 713.9~ 713.2 712.55 112.20 711.6~ 15 71•. 72 7 14.65 714.78 714.99 11s . 1a 714.133 714.5 1 713.8 713 .26 712. SS 712.h 1 11 . s 
16 71•. 72 714.65 714 . 78 7 1S.05 715. 16 714.83 714.50 713. 79 713.20 712.53 712. 08 711 .59 
17 714. 70 714.65 714. 78 ns.11 71S.H> 714.83 714.49 713. 73 713.20 712 . Sl 712.02 111.s9 lA 714. 70 714.65 714.78 71 5. 11 ns.12 714.83 714.47 713.72 713.16 712.50 711. ~6 71 .59 
1 9 714. 70 714.65 714.80 71S.14 715.10 714.81 714.44 713.71 713.15 712.51 71 l.'H 711.57 
20 7l4. 70 71'>.64 714.131 71 S.1 4 715.08 714 . 7S 714.41 713. 70 713.13 712.SO 711.90 711.57 
2 1 7 14.70 714 .64 714. R2 71S.I7 715 . 06 714. 75 714.41 713.69 713.10 712.51 711.86 7 ll. 56 
22 714.70 714.64 714.62 715.23 71S.o3 714.73 714.40 713.67 713.09 712.Sl 111 .es 711.56 
23 714.70 714.64 714.83 71S.24 715.00 714. 72 714.36 713.64 71 3 .05 712. so 7 11.H2 111. S6 
24 714.69 714.66 71•.83 71S.25 714.96 714. 71 714. 3S 713.64 113.oA 112.50 111. 79 711.56 
25 71'>.69 714.67 714 . A3 71 5.25 714.90 714.70 7 1'>.33 713. 63 712.9 712.44 711 . 79 711.56 
26 714.69 714.70 714.83 71S.25 714.90 714.69 714 . 30 713.63 712.9'> 712.38 711. 75 711. 56 
27 71•.68 714.71 714.83 71 5.26 7 14.qo 71 4 . 6~ 7 14.28 71 3 .63 712.91 712 . 32 711.74 711.57 
2~ 714.68 714. 73 714.82 71 5.26 714.90 714.72 714.22 713 .63 112.s5 712.26 111.11 711.57 
29 714.68 714.73 7)4.80 71 S.27 714.87 714.72 714.2~ 713.62 712.83 712 . 25 71 J .69 7U.S7 
30 714.68 714.80 71 5.28 714. 85 714.72 714.l 713.bl 712.80 712.19 111.ca 711.S7 
3 1 714.68 7 14.78 714.83 7l't.19 71 3 . 59 712.17 711.S7 

ANNUAL SUHl4ARY OF OATA 
JAN FEB MAR APR HAY JU NE JULY AUG SEPT OCT NOV DEC ANNUAL 

MTN 714.64 714.64 714. 73 714.77 714.83 714.69 714.19 713.59 112.00 112.11 711.68 711.56 711.56 1'4AX 11•.73 714. 73 714.83 715 .28 715.33 714.83 714.69 714.}7 713.58 712 .80 112.21 711.69 715.33 
AVG 714.69 714.66 714.78 715 .02 715.12 714.77 71 4 .4S 713.84 713.20 712 .54 112.02 711.61 713 .87 VO 1914230 1790664 1914466 185332 0 191S3 7J 1852679 1913S78 1911 950 lA4A626 1908456 184SS66 190S968 22574256 



SIMULATED WIND EFFECT ELIMINATED LAKE WI NNIPEG LEVELS 

1977 .JAN FEB MAR APR MAY .JUNE .JULY AUG SEPT OCT NOV DEC 

l 711. <;7 7 11 .65 71 1 .66 711.59 111. j8 711.69 71 1 .~6 711. 6~ 711.45 Hi:~a Hl:~' Hl:S9 2 711 .57 711 .65 711 .65 71 l .5Q 71 1 . 8 711.68 711. 6 711.6 711.44 
3 711.56 711.65 7Jl.65 711.57 71 J .38 711.68 711.54 7 1 1.62 711.43 711.58 711.68 711'. 9! 
4 711.56 711.65 711.64 7 11 .57 711. 38 711 . 67 111. 54 711.62 711.42 711 . 5R 711.70 711.93 
5 711. 56 71 1 . 64 711 .62 71 1 .56 711. 39 7 11.67 71 1 .54 711.62 111.40 711.61 111.12 711.93 
6 711 .56 7 11 .60 711.59 711.56 7ll.40 711.65 711.54 711.60 111.39 711.61 711 . h 711.94 7 711 .56 711.60 711.59 7 11 .56 711.40 711.64 711.55 711.59 711.39 711.61 711. 76 711.95 
8 111.55 711.62 711.60 711. 54 711.40 711.62 711. 56 71 l .SQ 711.40 711.62 711.713 711 . 96 9 711. 55 711 . 62 711.60 711.53 711.40 711.62 711. 56 711.59 711.41 711.62 711.61 711.96 

10 711. 56 711.62 71 1. 63 711 .52 111.1oo 711.61 7 11 .57 711.61 711.43 711.62 111.ao 711.97 
11 711 .57 711.62 711. 63 711.52 711.40 711.60 711. 57 71 1 .64 711.44 711.68 111.so 711. 98 
12 711. 58 711.62 711 .62 711.48 711.41 711.6$ 711.58 711.66 711.45 711.69 111. ·r9 112.00 
13 711. <:; 9 711.62 711.61 711.48 71 1 .41 111.s 711.59 711.67 711.45 711.73 711. 76 112.02 
14 711 . 59 711.62 711.61 711.47 711.41 711. 59 7 11.60 711.67 711.45 711.74 711.74 7 12.03 
15 711.61 711.61 711.61 711.47 711.43 711.59 711.61 711.64 711.45 711.75 111.11 712.06 
16 711.6 1 711.62 7 11. 6 1 711.47 711.45 71 1 . 59 711.62 711.64 711.45 711. 79 111. 7 2 712.08 
11 711.61 711 .61 711.6 1 711.46 711.47 711.60 711.64 711.61 711.45 1 11 . 80 111. ·12 112.10 18 711.62 711.6 711 .64 711.45 111.50 711.61 711.65 711.60 111 .45 71 . 81 111 . 73 112. l 19 711 .63 711 .64 711 .6• 711.45 711.52 711.62 711.68 711.SR 111.•5 711.83 711. 75 712. ll 
20 711.63 711.64 711 .62 71 1 . 44 711.52 711.61 711.69 711.56 711.45 711 . 83 111.15 112.11 2 1 711.63 71 t .65 71 1 .62 711.43 711 .52 111.6A 71 f .69 111.56 111·•3 71 i .84 Hl:U H~:U 22 711.6 3 71 .67 111. 62 711.43 711.52 111.5 11 .69 71 .55 71 .4~ 71 . 82 
23 711.63 7 1 .69 711.62 711.43 71 1 . 52 7 1 1.56 1 l.6Q 711. 54 711.4 711 . 80 711 . 84 712. 24 711.63 711.72 711.63 711.43 711.51 111.s5 711.69 711.54 711.44 711 . 78 711.84 112.10 25 711.63 111.12 7 11 .63 711.43 711.51 711.55 1p.68 111.si 711.46 711 . 75 711.84 112.10 26 711.63 71 .69 71 1 .63 711.43 711.51 711.55 7 1 .68 711.4 111.s2 711.74 111. 84 712. 0 27 711.f.3 711.67 711.63 711.43 711.52 711.57 711.67 71 1 .4R 111 . 58 711.73 711 . 83 712.10 2 6 711.64 711.66 711.63 711 .42 711.54 711.57 711.63 7Il.4A 711. 58 711. 70 711.84 112.11 2 9 711.64 7 11 .63 711.42 711.60 711.57 711.62 711.47 111.58 711 . 68 711.84 112.11 30 711.64 711.62 711.40 711. 66 711.57 711.62 711.47 111.58 711.62 7ll .66 112.H 31 711.65 711. 59 711.67 711.62 711.45 711.62 712. 

ANNUAL SUMMARY OF OATA 

JAN FEB MAR APR MAY .JUNE .JUL Y AUG Sf PT OCT NOV DEC ANNUAL 

HIN 111.55 111.60 111.59 711 .40 111.38 111.ss 711 .54 711.45 111.39 111.58 711.64 711.89 71!·38 HU 711.65 111. 72 711 . 66 711 .59 111.6 7 71).69 711.69 711.67 711 . 58 711.84 711.86 112.11 71 . 11 
AVG 7 11 .60 711 .64 
VO 190594 7 172 1600 

11 1.62 111 .48 11~.41 111 .61 7~!·61 111.sA 111 45 111.10 1~1 11 112.03 111.61 
1906004 1844164 19055 2 1844480 1905 l 19058tt4 JR44087 1906216 1844 o9 1907114 22441232 



SIMULATED WIND EFFECT ELIMINATED LAKE WINNI PEG LEVELS 

1978 JAN FEB MAR APR MAY JUNE JULY AUG Sf PT OCT HOV DEC 

1 11~.12 11~.32 71 ~ .4~ 71~.56 713 . ~9 713.73 713.99 714.44 714 . 38 7 14.39 714 .16 71~ . 95 2 71 .1• 71 .33 71 .4 71 .58 713. 0 713.74 714.0l 714.46 714.38 714.40 714.16 71 .94 
3 712.14 712.33 712.42 7 12.59 71 3.33 713.74 714. 04 714.48 714.38 714.42 714.16 713.9• 
4 712.15 712.35 712.42 712.60 713.35 713 . 75 714.05 714.49 714.40 714. 48 714.16 713.93 
5 H~:l~ 712.35 712.42 712.6~ 1p.39 713. 77 714.l~ ~ 14 . 50 714.41 714 . 47 714.p 713.93 
6 7 2.36 712 . 43 712.6 7 3.39 713.78 71 4 . l 14.50 714.40 714 . 48 714. 7 713 . 93 
7 712. 20 712.37 7 12. 43 712.66 7 13.40 713. 82 714.19 71•.4A 711+.41 714.47 714.20 713.92 
8 112. 20 712. 37 712.44 712. 69 713.40 713.82 714.19 71• . 47 714.38 714.44 714.21 713 . 92 
9 112.20 112. 37 712.45 71 2.69 713.4~ 713.79 11•.18 714.45 714.37 714.44 714.2 1 713 . 9 2 10 112. 2 ~ 712.37 712 .46 712 . 74 713.4 713. 78 714.17 7}4.44 714. 34 714.42 714 . 21 713 . 90 

11 112.2 7)2.39 712.46 712 .78 7 13.42 713.77 714 . 14 714.43 714.33 714 . 41 714 . 21 713 . ~0 g 71 2 . 2 6 71 2.40 712 . 46 712. 79 713.42 713.76 714.14 714.42 714.30 714.41 714.21 713 . ! 712. 26 712.40 712.46 712.81 713.4~ 713.75 714. 20 7 14 .42 714 . 28 714 . 40 714 . 2 713.9 14 712. 26 712.41 712.46 71 2. 83 713.3 713.75 714.2g 714.42 714.29 714 . 38 714 . 2~ 713.92 
15 712.26 712.41 712.46 712 . 86 713.37 713. 75 714.l 7 14 .41 714.28 7)4.37 714 . l 713.93 
16 11 2 .25 71 2.39 712.45 71 2.89 713. 37 713. 75 714.18 714.41 714 . 28 714.34 714.16 713.92 ) 7 712.25 712.39 712.45 712.9l 713.38 713.77 714.19 p4.4l 714.30 714 .33 714.15 113. 92 18 71 2 .26 7l2.39 712.45 712 . 9 713.4! 71 3.82 714.20 14.40 714.32 7}4 . 32 714 . 11 7 3 . 90 
19 712.27 7 2.40 712.45 713.03 713.4 713.84 714.23 7}4.40 714. 36 714 . 32 714.10 713.89 
20 712.27 712 . 40 712.45 713.04 713.46 713.85 714.23 714.38 714.37 714.31 714.04 713.89 
21 712. 28 712.40 712.45 713. 05 713.46 713. 86 714.24 714 .36 714.39 714 . 31 714.s~ 713 . 68 
22 712.29 712.40 712.45 713. 01 7 13.50 713.138 714.24 714.33 714.40 7 14 . 30 713. 713.86 
23 712.29 712.40 712.45 713.13 713.50 713.8 9 714 . 24 714.32 714.42 714 . 30 114.og 713.85 2 4 712. 32 712.•2 712.46 713.15 713.56 713. 93 714 .25 714.33 714.42 714.29 713 . 9 713 . 84 25 712.34 712.42 712.47 7 13.18 7 13 . 56 713.94 714.25 714.34 714 . 43 714.27 714. 00 713.62 26 712. 34 712.43 712.49 713.21 713.59 713. 96 714.28 714. 35 714.43 714 . 26 714.00 713.62 27 71 2 .34 71 2.43 712.49 713 . 22 713.61 713.97 714.29 714.38 714 . 43 714. 25 71•.00 713.82 
28 712.34 712.43 112. 5 0 713.26 713.65 713.97 714.31 714.41 714.42 714.23 714.00 713.82 29 712.32 71 2.5 1 713 . 27 713 .66 71 3 . 97 714.33 714.41 714. 42 714 . 22 713.99 713.81 30 712.32 112.5~ 713.29 113.67 713 . 97 714.35 714 .4A 7 }4 . 39 714.19 713.97 1p.81 31 712.32 712.5 7 3.71 714. 38 714.3 714.19 7 3.80 

ANNUAL SUMMARY OF DATA 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV ore ANNUAL 

MIN 11 2. 1 2 71 2.32 712.42 712. 56 713 .29 713.73 71 3.99 714.32 714.28 7)4.19 713.97 7}3.80 712·!2 MAX 712. 34 71 2.43 112.s5 713 .29 713.71 7l 3 . 1H 714 . 38 714.50 714.4 3 714.48 714.21 713.95 714. 0 
AVG 712 25 712.39 712.46 712 . 90 713.46 71 3 . 83 144.20 7 14.41 7 14. 3 7 714.35 714.ll 71~.89 713.54 VO 1907689 1723401 1908243 184784) 1910920 1850241 1912 04 l 9134Bl 1~51643 1913306 1850973 19120 l 22502048 



SlMULATEO llTNO EFFECT ELIMINATED LAKE WINNIPEG LEVELS 

1979 JAN FEB MAR APR "4AY JUNE JULY AUG SEPT OCT NOV DEC 

l 713.80 713.8 1 713.81 713.70 714.04 H~:rn 1rn. 49 714 .96 714.46 714.~~ H~:n ~B:H 2 71 3.80 713.81 713.79 713.70 714.}0 7 .49 714.92 714. 46 71•. 
3 713. 79 713.83 713. 78 713.69 714.14 715.19 715.52 714. 90 714.46 714 . 25 713.92 713.40 
4 713. 79 713.85 713.78 713.68 714.18 715.21 715. 52 714.84 714.46 714.26 713. 92 713.•0 s 713.80 713 . 8 5 713 .78 713.68 714.22 715.21 715.46 714. 78 714 . 46 714. 26 713.92 713.40 
6 713.80 713.85 713. 79 713.68 714. 26 715 .23 715.40 714.77 714.45 714. 27 713.91 713.39 
7 713.81 713.85 713.80 713.67 714.3~ 715 . 25 715.38 714.73 714.44 714 . 28 713 . 'ilO 713.39 
a 713. 82 71 3. 84 713 . 80 713.67 714.3 715.29 715.35 714.72 714.44 714 . 28 713. 89 713.36 
9 713.82 713 . 83 713.82 713.66 714 •• , 715.30 715. 35 714.7~ 714.42 114.28 713.83 713.36 

10 713.82 713 .83 713.82 713.66 714.4 715.32 715. 34 714.6 714.42 714 . 27 713.77 713 . 36 
11 713.82 713.83 7 13.82 713.67 714.49 715.32 715.35 714.68 714.40 714 . 27 713. 71 713.36 
1 2 713.80 713.85 713.81 713.69 714.53 715 .32 715.35 714.68 714.40 714.25 713. 71 713.35 
1 3 713. 79 713.86 713.80 713.69 714.56 715.33 715.36 714.67 714.40 714.24 713 . 65 713 . 35 
14 713. 79 713.86 713.79 713.65 714. 59 715.34 715.37 714 . 66 714 . 39 714.18 713. 59 713.34 
15 713. 79 713.86 713. 78 713.64 714.59 715. 35 715.37 714. 66 714.38 714.17 713. 59 713 . 33 
16 71 3.79 713.86 713.78 713.62 714.62 715.36 715.35 714 . 60 714 . 38 714.13 713.58 713.33 
17 71 3.80 713.83 71 3 . 18 713.61 7lto.68 715.36 715. 35 714.57 714. 38 714.12 713.58 713.32 

l~ p 3.8! 713.83 113. 79 713.61 714. H 715.3~ 715.29 714.54 7l4.39 714. 09 713. 58 713.32 
13.8 71 3.86 7 3.82 713.62 714.80 1 5.3 715.23 714. 53 1 4.39 714.07 713.58 713.32 

2 0 713.83 713.87 713.82 713.65 714.8~ 715. 39 715.22 714.53 714.40 714.06 713.57 713.3~ 2 1 713.84 713.87 713 . 79 713.67 714.8 715.4 ~ 1p.2g 714. 53 714.40 7 l'•. 05 113.s1 ~ ~:is 22 71 3.84 713.88 713. 78 713. 71 714.86 715.4 1 5.1 714. 53 71•.40 1 4.02 7 3.54 
23 713 . 83 713.87 71 3. 77 713. 73 714.86 715.44 715.17 71•.55 714.40 714.00 713. 54 713. 35 
2 4' 713.83 713.87 713.76 713. 79 714. 89 715.46 715.15 714.55 714.37 713.94 713 . 52 713.35 
25 1p.0J 1 p.a& 713. 75 1p.01o 714.90 7l5.47 H~:A~ 11··~4 7l4.37 7lj.88 113 . ~2 Hi:~f 26 7 3.83 7 3.85 713. 75 7 3.86 714 . Q2 7 S.48 1 4. 3 7 4.31 7 .86 1 3. 1 
27 713.83 713.85 713. 73 713 .91 714.93 715.49 715 .06 714. 50 714.25 713 . 85 713.51 713.29 
2 8 71 3.83 713.83 713. 7 3 713.94 714.97 715.52 715.03 714.49 714. 23 713.85 713 . 51 713.28 
29 H3.83 713. 72 71•.oo 11s.oo 715.55 715.s~ 714.46 714 . 2~ 713 . 85 713.54 113.2a 30 3.63 713.72 714.00 1 s.06 715.55 714. 714.46 714.2 713.86 713.4 7 3.28 
31 713.63 713. 72 715.12 714.98 714. 46 713.87 713.28 

ANNUAL SU'4M•RY OF on• 
JAN FE8 MAR APR MAY JUNE JULY AUG Sf PT OCT NOV DEC ANNUAL 

MIN 71 3. 79 713.81 713.72 713.61 714.04 715. 1 2 7}4.98 714.46 714.21 713.85 713.49 7}3 . 28 713.28 
MU 713.84 713. 813 713 .82 714. 00 715.12 715.55 115.52 714.96 714. 46 714.28 713.92 713.43 715. 55 

AVG 713 .$Jl 713 . 8 5 713. 78 713. 72 714.62 715.35 715.27 714.63 714.38 714.10 713067 113.34 714.19 
VO 1911875 1726937 1911783 1849965 1914039 1854190 1915789 1914077 1851680 1912651 1849841 1910618 22522736 



S IHULHED WINO EF FECT EL I MINA TED LAKE WI NNI PEG LEVELS 

1980 JAN FEB MAR APR MAY JUNE JULY AUG SE'PT OCT NOV DEC 

1 71 3.2 8 71 3 .34 71 3. 4 2 71 3 .45 713.55 713.86 713.73 713.89 713.85 71~·66 713.48 713.00 
2 713 .28 713 . 34 71 3.42 71 3. 45 713.57 713.86 713. 74 713.90 713 . 82 71 .65 713.45 713.00 
3 713 . 29 71 3. 35 7 13 . 4 2 7 13.45 713.59 713. 86 713 . 75 713.89 7 13.130 713 .65 713.44 713.~0 • 713. 29 713.36 713.41 7 13.45 713.60 713. 85 713. 76 713.88 713.!30 713.61 713.40 712. 9 
5 71 3.29 71 3.37 713. 41 713.46 713.66 713 . 85 713.76 713.87 713.80 7J 3.60 713.39 712.97 
6 71 3 .30 71 3 .40 71 3.41 713.47 713 . 68 713. 85 713. 77 713.85 713.FIO 713.60 713. 33 712. 97 
7 713. 2 9 713.40 71 3.42 713.47 713.71 713.136 713. 79 713 . 85 713.82 713.M 713.27 712.96 
8 713 .29 713 . 40 7 13 .42 713.47 713.73 713.87 713.82 713. 83 713.83 713.60 713.21 712.96 
9 71 3. 29 71 3.4 1 713. 42 713.47 713. 7't 713.87 713.82 7 1 3 . 81 713.83 713.61 713.20 712.95 

1 0 713. 29 71 3.41 713 . 43 7 1 3 . 47 713.75 713 . 81 713 . 84 713.77 713.132 713.61 713.17 712.95 
11 713 .29 713.u 713. 43 713.47 713. 76 713.80 713 . 85 713. 76 713.131 713.60 713.17 712.95 
12 71 3.29 71 3. 44 713.'"4 713.46 713.75 713.79 713.87 713. 76 713.M 713. 59 713.17 712.96 
1 3 71 3.29 713.44 71 3.44 713.43 713.75 713 . 78 713.88 713. 75 713.76 713.57 713.17 712.97 
14 713. 29 71 3 .43 7 13.46 713.43 713. 73 713.78 713 . 92 713. 75 713. 75 713. 55 713.17 712.97 
15 71 3.29 713 . 4 2 7 13.46 713 0 45 713. 72 713.76 713 . 92 713.74 713.73 713.55 713.17 712.97 
16 713.29 71 3 .42 71 3. 4 7 713.45 713.71 7 13.75 713.94 713.68 713. 71 713 .55 713. 6 712.97 
17 713.2 8 71 3 .42 713.47 713.46 713. 71 713. 73 713.94 713.70 713.69 7J3 .55 113.15 712.97 
18 71 3.29 71 3 .42 713.47 713.46 713.70 713.72 713.94 713.69 713. 68 713.56 7 3.ll 712.97 
19 71 3 .30 713 . 43 713. 4 8 7 13 . 46 713.70 713.69 713.94 713.70 713.62 713.56 713 . 09 712.95 
20 713 . 30 71 3 .44 713.49 713.48 713. 70 713.68 713.93 713.72 713.62 713. 56 713.07 712.94 
2 1 71 3. 32 7 1 3 . 44 71 3.49 713.48 713. 72 713.67 713.92 713.78 713.61 713.56 713.06 712.94 
2 2 713.32 71 3 .44 713 . 4 9 713.50 713.72 713.67 713.99 713.84 713.61 713.54 713.06 712. 94 
23 71 3.33 713 . 44 713.49 713.52 713. 72 713.67 713.8 713.87 713.62 713.54 713.04 712.94 
2 4 71 3 . 35 713. 43 7 13.49 713.53 713. 75 713.68 713.86 713.92 713 . 63 713. 54 713.02 712.93 
25 713.35 713. 4 3 71 3.49 7 13.54 713.77 713.(,8 713.86 713.91 713.65 713. 54 713. o~ 712.92 
26 71 3 . 3 5 113.43 713 .48 713.54 1p.11 713.69 113.86 113.91 713. 65 7 lj. 54 11~·" H~:~ A 2 7 71 3.34 1 3 .43 71 3.48 713.54 7 3.81 713.69 7 3.86 7 3.91 713 . 65 7 .54 7 .98 
2 8 71 3 . 34 713.43 71 3.47 713.54 713.82 713.69 713.86 713.89 713.66 713.53 712. 98 712. 90 
2 9 713. 33 713.43 71 3 . 47 71 3 .54 713 . 84 713. 70 713.86 713.89 713.66 713.52 712.'19 712.89 
30 71 3. 34 713.47 713.54 713.86 713.72 713.87 713.87 713.66 713.51 712.'19 712.89 
3 1 71 3 .33 713.46 71 3.86 713. 90 713.85 713.50 712.89 

ANNUAL SUHHARY OF" DATA 

J AN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ANNUAL 

HtN 7 1 3 .28 713.34 713 . 41 713.4 3 713. 55 713.67 713.73 713.68 7}3.61 713. so 712. 98 112.89 712.89 MAX 11 3 .35 71 3 . 44 713 . 49 71 3.54 71 3 .86 713.~7 713 . 94 713.92 713.85 713.66 713048 713.00 713. 94 
AVG 713 . 30 713.4 1 71 3.4 5 71 3.4~ 713. 72 7 13.76 713.85 713.82 713 . 72 713.57 713.16 712.95 71jo50 VO 1 9 10516 1787524 191 0 91 0 18 4 933 9 1911635 1850068 191 19 8 7 191 189 1 1849969 1911223 1848514 1909558 225624 2 



SI MULATED W!NO EFFECT ELIMINATED LAKE wIN~IPEG LEVELS 

1981 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV OE"C 

1 712.95 71 ~.9~ 71~. 78 71~.61 71~.67 71~.77 11~.01 713.~9 71~·~9 71~.09 p~·8o 71~-~8 2 713.0l 71 .9 71 • 76 7 1 .61 71 .67 71 • 77 71 • 02 71). 9 71 • 8 71 .09 l .so 71 • 7 
3 713.02 712.92 712. 76 712. 63 712.6 7 712. H 713.02 7 13 .39 713 . 39 713.09 112.ao 712.56 
4 713.03 71 2.91 712.75 712.63 7 12.67 712.73 713. 05 713.42 713.38 713.09 112.eo 712.56 s 713 .04 71 2.91 712.75 7 12.62 7 12.66 712.74 713. 11 713.44 713.37 713.10 112.81 712.56 
6 713.04 71 2.90 712.74 7 12.60 712 . 63 712. 75 713.16 713 . 50 713 . 36 713.09 712.82 712.55 
1 713.04 71 2 . 90 71 2. 73 712. f>O 712.63 712 . 76 713.18 713.49 713. 36 713.09 712.82 712.55 
8 713 . 04 712.89 712. 72 712.60 712.66 712.77 713. 24 713 .50 713 . 35 713.07 712.83 712.53 
9 713.03 712.88 712.70 712.60 712 . 66 712. 83 713 .30 713.50 713.35 713.sl 712.83 712.51 

10 713.03 712.87 712.68 712.62 712.66 712 . 85 713.31 713.48 713 . 35 712. 5 712.82 712.49 
11 713.03 712.84 712.68 712.63 712.6S 712.87 713.32 713.48 713 .36 712.92 112.ao 112.so 
1 2 713.03 712.84 712.66 712.63 712.65 7 12.88 713 .33 71).48 713. 37 712.93 712. 77 112.50 
13 713.03 712.84 712.65 712 .63 712.65 712.~9 7 13.33 713 .48 713. 39 712.92 712. 75 112.50 
14 713.03 71 2 . 8 3 712 .64 712.63 712.65 712.91 713.34 713.46 713.40 712. 93 712.73 712.51 
1 5 713.02 712.83 712.63 7 12.63 712.67 712.92 713.34 713.45 713.40 712.94 712. 73 712.51 
16 713 .02 712.83 712.63 712.65 712.67 712.96 713.34 713.41 713.34 712.98 712. 73 112.51 
1 7 713.0l 712.83 712 .62 71 2. 65 712.63 712 .96 713. 35 713.41 713.31 712.99 112. 74 112.5! 18 713.00 71 2.83 712 .62 712. 65 7 12.59 713.00 713.37 713.42 713.2 713.02 112. 73 7 2.4 
1 9 712.99 71 2 . 83 71 2 . 61 712.65 112.s8 713.02 713.38 713.43 713.25 713.05 712.72 7 12.45 
20 712.99 71 2 .83 112.63 7 12.65 712.58 7 13 .08 7}3.39 713.43 713.2~ r3. 06 712 .69 712.44 
2 1 712. 93 712.82 112.s 7l2.65 712. 59 1 p.00 7l3·j9 113. 4~ H~: l 1 U:8~ 7i~·67 H~::~ 22 712.9 712.82 7 2.57 7 2.65 7 2.60 7 3.02 7 3. 6 7 3.4 7 .65 
23 712.98 71 2. 82 71 2.56 712.65 712.63 713.00 713.36 713.45 713.10 713 . 06 712.63 712.47 
24 712.98 71 2.8 1 712.56 712.65 712.65 713.00 713.36 713.45 713.09 713.03 712.62 712.49 
25 71 2 .98 112.80 712.60 712.65 71 2 .68 712.99 7 i3. 36 713.teS 113.09 7 12 .99 712.63 7 t2. so 26 712.97 1 z.ao 712.60 712.67 712.68 712.99 7 J.36 713.45 7 3.09 712.96 712.63 7 2.~2 2 7 712. 97 712. 79 712.58 7 12.67 712.69 7 13 . 00 713 . 36 713.44 713.09 712. 90 712. 63 712. 4 
2 8 712.95 712. 78 712.57 712.67 712.69 713.00 713.36 713.41 713.09 712.84 712.63 712. 54 
29 7 12.94 712.57 712.67 712.7! 713.01 713.36 713.40 713.09 712.82 712.60 712.52 30 7 12.93 712.57 712.67 712. 7 713.0l 7J3.36 713.38 713.09 712.81 712.59 112.5! 3! 7 2.92 712.57 712. 75 7 3.39 713.38 712.80 112.s 

ANNUAL SUMMARY OF DATA 

J AN FEB MAR APR MAY JUNE JULY AUG SFPT OCT NOV DEC ANNUAL 

HIN 71 2.92 112 . 78 71 2.56 712.60 71 2.58 712.73 713.01 113 .39 113.09 112.80 712.59 712.44 7}2.44 HAX 713.04 112 .92 112. 78 712.67 7 12.75 713.08 713.39 713.SO 7JJ.40 713.10 712.83 712. 58 713.50 
AVG 713.00 712.85 71 2.65 712.64 7t2.65 712.91 713.29 71~ . 44 7}~·27 712.99 712.72 712.51 712.89 VO 1909690 1724521 1908748 1847 152 1908 69 1847~58 1910465 19108 1 1848 5 1909673 1847383 1908386 2248164R 




