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FOREWORD

The objective of this report is to present historical information
and data concerning the floods in the North Saskatchewan River Basin. It
is the intent to provide in one report, the most salient flood data and
information which may be available in any of the several existing pub-
lications.

There are currently about sixty hydrometric stations active in
the North Saskatchewan River Basin. This report presents data for
eighteen selected hydrometric stations. Streamflow data have been
collected for the North Saskatchewan River for approximately seventy
years and there are several publications which give the recorded flood
data in various forms.

The report preparation, the compilation of data and the analyses
were done by the staff of the Technical Services Division, Environmental
Engineering Support Service, Alberta Environment.

The Technical Services Division makes no warranties, expressed
or implied, concerning the accuracy, completeness, reliability, usability
or suitability for any particular purpose of the information and data
contained in this report, and the Technical Services Division shall be
under no liability whatsoever to any person by any reason of any use made
of this report.
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ABSTRACT

This report presents some of the most salient historical flood
information and data for eighteen selected hydrometric stations in the
North Saskatchewan River Basin. The principal sections of the report
cover maximum annual flood discharge data, causes of floods, the effect
of ice on recorded stages, historical flood levels, flood damages and
flood frequency analyses.

Tables and histograms of the maximum annual floods, discharge
hydrographs, selected river stage data and flood frequency curves are
presented for the eighteen stations.

The report also lists other flood related information and

data which are currently available from the Technical Services Division,
Environmental Engineering Support Service, Alberta Environment.

(xii)
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INTRODUCT ION

Objective

The objective of this report is to present information and data
concerning the recorded floods in the North Saskatchewan River Basin
(Figure 1). It is the intent to provide a compilation of historical
flood data and information which may already be published in several
other reports or data books. This report also includes flood frequency
analyses and inferences as to the causes of the floods.

in this report, the word '"flood'" does not necessarily mean that
there was inundation related to the event. It might simply refer to the

peak river stage or peak flow in a particular year.

Selection of hydrometric stations for the report

Although there were approximately 60 hydrometric stations in
operation in the North Saskatchewan River Basin in 1978, the data presented
in this report are for 18 selected stations. Figure 2 is a listing of the
selected stations along with other pertinent data concerning each station.

The stations were selected to give a good representation of floods
in the mountain, foothills and plains regions, as well as along the main-
stem of the North Saskatchewan River. The number of years of hydrometric
record was also an important criterion in station selection. Although
the station on the Clearwater River near Rocky Mountain House (Station No.
5DB001) has been discontinued since 1975, it has been included in this
report because it has over 45 years of streamflow records.

This report presents data recorded up to the end of 1978. Figure 2
gives complete details on the period of record and the type of operation for

each of the selected stations.



Terminology and units

Terms used frequently in the report are defined below.

Flood - peak river stage, gauge height or the peak flow in a
particular year.

Hydrometric station or gauging station - is a location where
records of river stage and discharge are obtained.

Maximum annual flood discharge - the highest daily discharge
occurring in any given year.

Maximum instantaneous discharge - the highest momentary dis-
charge in a specified period. In the case of manual
stations where only one or a few observations were made
during a single day, it usually signifies the highest
discharge that could be inferred from the observations
reported or from high water marks, which may then be
qualified as "estimated', therefore, maximum instantan=
eous discharges for manual stations are subject to some
degree of uncertainty.

Maximum daily discharge - the highest daily discharge in a
specified period. Where the period is a single water year,
it is referred to as maximum annual daily discharge.

Mean daily discharge - the average discharge over a single
calendar day.

River stage or gauge height - the height of the water surface
at a station above an arbitrary elevation known as ''gauge
zero''.

Gauge zero - is an arbitrary datum above which the elevation
or height of the river stage or gauge height is measured,
Gauge zero does not necessarily correspond to minimum
water level, zero discharge, or any other consistent flow
condition. (At some stations the elevation of gauge zero
has been changed from time to time.)

Gauge datum - has the same meaning as gauge zero as stated above,
Systematic records - annual peak discharge information collected
in a systematic manner by means of an observer, a stage re-

corder or a crest-stage gauge.

Regulated discharge - the actual (recorded) discharge measured at
a station affected by river regulation works, diversions, etc.
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Natural discharge - the discharge that would have occurred without
regulation at a station affected by regulation.

Historical flood - a flood event at a station since records have
been kept.

Historic flood - a flood which occurred either before or after the
period of data collection and whose peak discharge has been
either recorded or estimated.

Cubic metre per second (m3/s) - is a unit expressing the rate of

discharge. One cubic metre per second is equal to one cubic
metre of water flowing past a particular point in one second.

The following units are used in this report:

Discharge - cubic metres per second (m3/s) or cubic feet per
second (cfs).

Gauge height - metres (m) or feet (ft).

UNIT CONVERSION FACTORS

1 inch = 25.4 mm. 1 mm. = 0.03937 in.
1 ft. = 0.3048 m. 1 m, = 3,2808 f¢t.
1 mile = 1.6093 km. 1 km. = 0.62137 mi.
1 ft.?2 = 0.0929 m., 2 1m?2 =10.764 ft,?
1 mi.? = 2,59 km.? 1 km.?2 = 0.3861 mi.?
1 fe.? = 0.02832 m.® 1Tm? =35.314 ft.3
1 ft.¥/sec = 0.02832 m.3%/sec 1 m, 3%/sec
= 35,314 ft,3%/sec
1 ac.ft. 43,560 ft.? 1,233.2 m.?

1 ac.ft./mi?= 0.01875 in. 0.47625 mm.



-4 -

BASIN DESCRIPTION

The North Saskatchewan River traverses three major physiographic
regions as it extends from the Continental Divide of the Rocky Mountains
to its junction with the South Saskatchewan River. These regions are the
mountains, the foothills, and the Great Plains, The total drainage area
of the North Saskatchewan River is about 47,700 square kilometres at the
hydrometric station North Saskatchewan River near Deer Creek, which is just

downstream of the Alberta Saskatchewan border (see Figure 1).

The following quotation from The Saskatchewan-Nelson Basin Study1

gives a detailed physiographic description of the basin,

"The mountains occupy a narvww belt bounded on the west
by The Continental Divide and on the east by the most easterly
nange of the Rocky Mountains, Local nelief is extreme, with
elevations varying between 1219 metres (4,000 feet) in the
Larnge nivern valleys to over 3048 metnes (10,000 feet) at the
mountain peaks, The mountain hanges are overthrusits of sedi-
mentary nock, The Lowen sLopes are covered by alpine forests
up to about elevation 2133 metrnes (7,000 feet)., In places,
the mountains anre capped by peumanent snowgields and glacierns.
The valleys contain glacial gravel deposits, sometimes in
depths o4 hundreds of geet. Annual precipitation varies
grom about 50 centimetres in the valleys to 180 centimetres
and higher in the mountains,

The foothills occupy a belt paralleling the mountains
and extending eastward for about 160 kilometres from the
eastermost Limit of the Rockies, It is a transition zone
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between the mountains and the Canadian PLains, incorporating
the eastenn sfopes of the Rocky Mountains, and characterized
by nidges of hills paralleling the mountain ranges, The
mountain-fed strneams enter this belt at about 1280 metres
(4,200 feet) elevation and emenge on to the plains at about
914 metres (3,000 feet), The transition zone characteristics
are reglected in the vegetative cover, Rock outcrop about
the timben~Line menges into alpine forest, as the elevation
decreases, then into areas of deciduous trees and finally to
rnolling grassland. The average annual precipitation 48 similar
to that in the mountain region, However, moist air grom the
southeast invades the foothills belt upon occasion, without
penetrating beyond the $inst nidge of mountains, These stonms
nelease thein moisture on the eastern sLope of the Rockies,
producing nainfall of intensities not experienced in the
mountain region and causing the signigicant §Loods of the
Nonth Saskatchewan River Basin,

Most of the Nonth Saskatchewan River Basin Lies in the
Great Plains negion, This region extends from the foothills
in Alberta to the eastern Limits of the drainage basin, 1t
A5 an arnea of Low relief, sloping gently eastward at about
two on three feet to the miLe (0.4 to 0.6 metre per kRilometre),
Drainage patterns are poorly developed and there are many small
undrained Lakes, sLoughs and marshes contained within the overall
boundaries of the basin. The average annual precipitation is
between 30 and 50 centimetres. Watern yield grom the plains
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is nelLatively Low, making up only a small percentage of the

Nonth Saskatchewan River discharge, despite the fact that

the plains comprise about 60 percent of the drainage area,”

The major tributaries in the mountain and foothill regions are the
Clearwater, Ram, Brazeau, Nordegg and Baptiste Rivers, Some major tribu-

taries in the plains area are the Sturgeon, Vermilion and Battle Rivers,
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ANNUAL FLOOD DISCHARGE DATA

Maximum annual flood discharge data

Tables 1-18 give the maximum annual flood discharge data available
up to 1978 for the selected hydrometric stations, These tables were prepared

from data published by the Inland Waters Directorate in Historical Streamflow

Summary, Alberta, to 19762, and Historical Streamflow Summary, Saskatchewan,

to 19763.

Where available, the maximum instantaneous flood discharges were
given along with the time and date of occurrence, The maximum instantaneous
discharge is the highest momentary discharge occurring in a given year.

Figures 3-9 show histograms of the annual maximum mean daily dis-
charge for the selected stations. The histograms illustrate that the
maximum annual flood peaks vary at all hydrometric stations from one year
to the next over the period of recorded data. For example, it can be seen
that flood peaks for the North Saskatchewan River at Saunders (Station No,
5DC002), Figure 3, and the Mistaya River near Saskatchewan Crossing (Station
. No. 5AA007), Figure 4, do not show a great degree of variability from year
to year. This is because they reflect the mountain region runoff which comes
primarily from high elevation snowmelt. Such runoff can produce highly
variable total runoff volumes from year to year, but the magnitude of the
annual flood peaks does not vary significantly from year to year.

From the histograms, Figures 3-9, it can also be seen that the
streams in the foothills region exhibit a higher degree of peak flow
variability from year to year than mountain streams. The greatest variabil-
ity from year to year for the flood peaks occurs on the plains area streams.

Figure 7 illustrates a high variability of flood peaks on the mainstem of



1
a5
& 5 8-

-:i the North Saskatchewan River also since the two hydrometric stations at
Edmonton and near Deer Creek reflect the integrated runoff from the mountain
foothills and plains areas.

For the stations which had streamflow records since 1915, a signific:
fact is that the flood peaks of 1915 on the mainstem and foothills streams we

the largest on record, whereas on the plains area streams the flood peaks of

April 197h4 stand out as the largest for the period of record.

Variability of flows

Figures 10-18 are hydrographs which illustrate the variability of
flows for some typical years for the selected stations., These hydrographs
are plots of the mean daily discharges. These figures are discussed in
greater detail under the section ''Causes of Floods''.

Figure 10 shows the daily discharge hydrographs for the North

Saskatchewan River at Edmonton for several years for the period May 1 to

August 31. These hydrographs were selected to portray the variability in
flows on a mainstem station during the most active runoff period and were
all plotted to the same scale for comparison purposes. It can be seen
that in some years the streamflow is relatively low as in 1945 and 1955,
In 1925 the flows were extremely low until mid-August when heavy rainfall
resulted in a large increase in discharge. In 1915 and in 1965 there was
more than one significant flood peak. It is significant that most of the
major flood peaks shown in Figure 10 resulted primarily from rainfall run-

off.
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CAUSES OF FLOODS

General

Figures 11-15 are discharge hydrographs for selected stations on the
North Saskatchewan River for the period of May 1 to August 31, for 1915, 1944,
1952, 1954 and 1972 respectively. These are years of some of the highest
recorded flood peaks on the North Saskatchewan River. From a careful study
of these hydrographs it can be determined which portions of the watershed
provided significant runoff contributions to the flood flows.

The highest flood on record was in June 1915. From Figure 11 it can
be seen that the greater portion of the flood runoff in June 1915 came from
the area upstream of Rocky Mountain House. The selected hydrographs indicate
that three of the peak flood events had major runoff contributions originating
upstream of Rocky Mountain House, These occurred at the end of June in 1915,
1952 and 1972. For these events a considerable portion of the runoff was
generated by extremely heavy rainfall in the foothills portion of the basin
upstream of Rocky Mountain House. There are not enough streamflow records
to plot hydrographs for the station at Saunders to illustrate the contri-
butions from the mountain region of the basin in either the June 1915 or the
June 1972 flood events. However, it was found that for the years when the
area upstream of Saunders did contribute significantly to the flood peak,

the ratio of the instantaneous flood peak at Saunders to the corresponding

1972 floods respectively. This means that there was a significant runoff

contribution from the portion of the watershed within the mountain region.
In all likelihood, this was primarily from snowmelt runoff. All the other

major flood peaks on the selected hydrographs shown on Figures 11, 12 and
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13 seem to have been generated primarily by rainfall on the drainage area

downstream of Rocky Mountain House.

Mountain region

In the mountain region most of the annual runoff volume and the
annual flood peaks are due to snowmelt in the spring and summer.

The drainage area of the North Saskatchewan River at Saunders
(Hydrometric Station No. 05DC002) has been selected to typify the runoff
conditions for the mountain area. This area is 5150 square kilometres and
most of it is above the 1500 metre (5,000 foot) contour.

Table 7 shows the maximum annual flood peaks recorded for the statio
at Saunders. Figure 3 shows a plot of these flood peaks. For the period of
record up to 1972, the average of the maximum annual flood peaks is 488 m3/s
with a minimum value of 328 m3/s and a maximum value of 776 m3/s. This
clearly shows that the range of the maximum annual flood peaks is not very
wide, the ratio of the highest flood peak to the lowest being 2.4.

Since late 1972, about 75 percent of the drainage area above the
Saunders gauge has come under regulation by the Bighorn Dam, and for the
1973-78 period the average of the maximum annual flood peaks has been re-
duced to 160 m3/s. This is relatively low in comparison with the average
of 488 m3/s prior to regulation.

Figure 16 shows selected hydrographs for the Saunders hydrometric
station. The hydrographs show daily flows for the period of May 1 to August
31 for 1953, 1970 and 1976. It can be seen that in 1953 and 1970 the flow
equalled or exceeded 200 m3/s for almost the entire period from June 1 to th
end of August; this is in contrast to the regulated flows of 1976 when the

flow was close to 100 m3/s most of the time.
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It is evident that the regulatory effect of the Bighorn Dam reduces
the snowmelt flood peak from the mountainous areas upstream of the dam, thus
resulting in an overall reduction of flood peaks at downstream points on the
North Saskatchewan River. It should be noted that the maximum flow which
can be released past the Bighorn Dam is about 160 m3/s. The overall effect
of the dam is the reduction of the spring and summer flows and an increase

in the fall and winter flows,

Foothills region

While snowmelt is a contributing factor to runoff in the foothills,
the major flood peaks are generated by heavy rainfall in this region. When
the runoff from mountain snowmelt combines with the runoff from major storms
in the foothills region, the largest flood peaks on the North Saskatchewan
River are generally produced.

The storms which produce the major floods in the foothills are called
""cold lows'". The term '"cold lows' refers to a certain type of low pressure
air mass which originates off the west coast of North America. The low
pressure system has counterclockwise circulation and travels generally from
west to east across the continent. As the system crosses the continental
divide, it often intensifies. The classic flood-producing situation occurs
when the system draws warm, moist maritime air and mixes it with colder air
from the polar regions at the ground surface. The circulation of the air
mass is such that the moisture-laden air is directed towards the foothills
and mountains. The air is forced to rise, as it rises it cools, as it cools
it becomes saturated, and heavy rainfall in the foothills and along the most
easterly range of mountains may result. The effect of the topography on in-

tensification of the rainfall is referred to as the "orographic effect" or
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“upsiope conditions'.

There are several major tributaries which drain the foothills portion
of the North Saskatchewan River Basin, such as the Brazeau, Nordegg, Baptiste
and Clearwater Rivers. Prairie Creek has been selected to typify the runoff
conditions of the foothills area because of the relatively long period of
record (32 years). The hydrometric station is Prairie Creek near Rocky Mounti
House (Hydrometric Station No. 05DB002) .

Table No. 5 shows the maximum annual flood peaks for this station, an
Figure 4 is a plot of these flood peaks. For the period of record from 1952-
1978 the average of the maximum annual flood peaks is 38 m3/s, with a maiimum
102 m3/s and a minimum value of 8.4 m3/s. The ratio of the highest to the
lowest maximum annual flood peak is 12.1. This wide range between the highes
and lowest flood peaks illustrates the high variability of the flood peaks for
foothills streams.

Figure 17 shows selected hydrographs for the hydrometric station on
Prairie Creek. These hydrographs show daily flows for the period May 1 to
August 31 for 1965, 1971 and 1972. Generally the runoff from snowmelt in
April and May is relatively low for this basin, but storm rainfall in the
May to September period can cause sudden large increases in streamflow. [n
1965 there were four storms on this river basin which produced moderate f1o0d
peaks. In June 1972 there was a large storm which caused the flow to increast
from about 10 m3/s to an instantaneous peak of about 116 m3/s, and in 1971
there was only one relatively small storm in the basin. These hydrographs il

lustrate the high variability or flashy nature in the flows of the streams if

~the foothills region.
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The Brazeau Dam was completed in 1961. This dam regulates the runoff

ion from almost the entire drainage area of the Brazeau River. This regulated area
ste represents about twenty percent of the total drainage area of the North Saskatchewan
ff River above Edmonton. Therefore, the Brazeau dam is strategically important in

the flood reduction on the North Saskatchewan River.
untai The major floods on the Brazeau are generated predominantly by intense

rainfall in the foothills portion of the river basin. The degree to which a

, and flood is reduced by the Brazeau Dam depends largely on the amount of water
)52- already in storage in the-reservoir immediately prior to the event. |If the
imum reservoir is nearly full, as it would be in the late summer, the flood control

w

capability is less than if the reservoir is at a low level as it normally would
ghest be in the early summer. In the flood of June 1972 the flood storage at the
s for Brazeau Dam resulted in approximately a three feet reduction of the flood stage

at Edmonton.
on In spite of the existing reservoir regulation from the Brazeau and Bighorn
o Dams, it is still possible to have flood peaks which may exceed the record flood

! of June 1915 on the North Saskatchewan River.

Plains region

-ln , Although most of the North Saskatchewan River drainage basin lies in
'S the Great Plains region, the water yield from this area is relatively low in
—reaﬂ% most years. In this region most of the annual runoff (over 85 percent) is
L _‘l generated from early spring snowmelt. Some of the larger tributaries of

= i ’ this region are the Sturgeon, Vermilion and Battle Rivers.

ns in

| In some years there is exceptionally high runoff from snowmelt and
there may be extensive flooding in the plains area, as was the case in 1974,

In these years the plains area snowmelt can be the major contributing factor
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to the maximum annual flood peaks at downstream points on the mainstem of the
North Saskatchewan River. such flood peaks are recorded in April or early
May. On April 20, 1974 the maximum annual flood peak on the North Saskatchewap
River at Edmonton was 1062 m3/s while the corresponding flood peak on the North
Saskatchewan River near Deer Creek was 1659 m3/s on April 25, 1974. The dif-
ference between these flows is a good indicator of the potential magni tude of
extremely high runoff from snowmelt in the plains region.

On occasion, the early spring runoff from this region is due to a
combination of rain and snowmelt. High runoff from late spring and summer
rains is not very common in the plains area, however, in some years the maximu
annual flood peaks on plains area tributaries result primarily from rainfall
runoff. For example, Table 17 shows the maximum annual flood peak for the

Vermi lion River near Vegreville in 1973 was on July 7. The maximum mean daily

flood peak was 18.5 m3/s. This runoff event was due entirely to heavy summer
rain. Table 18 shows that the Sturgeon River near Fort Saskatchewan recorded!
summer flood peaks in 1914, 1915, 1944, 1953, 1954 and 1965.

The drainage area of the Sturgeon River near Fort Saskatchewan (Hydrot
metric Station No. 05EA001) has been selected to typify the runoff conditions
for the plains area. |Its area is 3340 square kilometres. Most of the area
lies in the elevation range between 600 metres (2,000 feet) and 800 metres
(2,600 feet).

Table 18 gives the maximum annual flood peaks for this station and
Figure 8 is a plot of these flood peaks. For the period of record the averat
of the maximum annual flood peaks is 25.7 m3/s, with a minimum value of 3.2
and a maximum value of 115 m3/s. The ratio of the highest to the lowest flo
peak is 35.9, illustrating the extremely wide range between the highest and

lowest flood peaks for the plains area streams.
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There is considerable natural regulation due to the presence of several
large lakes in the Sturgeon drainage basin. Consequently, the recession 1imb
of the hydrographs tend to be long and drawn out over several weeks for snowmelt,
as well as rainfall events.

Figure 18 shows selected hydrographs for the hydrometric station on the
Sturgeon River. These hydrographs show daily flows for the period April 10 to
August 15 for 1965, 1971 and 1974. In these three years the snowmelt started
in early April and peaked towards the end of April, and gradually receded until
June, then rainfall late in the summer resulted in an increase in streamflow.

In 1965 the volume of runoff from rainfall was almost as much as the volume of
runoff from the early spring snowmelt, and the maximum annual flood peak was
caused by the rainfall. In 1971 the runoff from rainfall was not very significant.
The snowmelt flood peak of 115 m3/s on April 27, 1974 was the highest flood peak
ever recorded at this station, and this was followed at the end of the summer by

substantial runoff from rainfall.

Urban storms

Urban flooding is generally caused by highly localized rainstorms whose
intensity and subsequent runoff exceeds the design capacity of the urban storm
sewer system,

It is extremely difficult to predict accurately the severity and location
of these storms because they are highly variable in movement and intensity.
Similarly, because of the relatively rapid response of the urban basins to these
storm events, it is, at present, virtually impossible to provide any advance
flood warnings.

One such storm occurred in the Edmonton area of July 10-11, 1978 (see

Figure 34). During this event the Millwoods area in south-east Edmonton re-
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corded about 135 millimetres of rain in a 20-h6ur interval. The most intense
part of the storm occurred between 8 a.m. and 12 noon on July 11, 1978, when \
90 millimetres of rain were recorded. Figure 35 shows the rainfall accumulation
for the Millwoods area. This storm caused extensive flood damage to property
in the south-east part of Edmonton. Figures 52, 53 and 54 are scenes in
Edmonton during this flood event.

It is estimated that the Government of Alberta paid out in excess of

1.3 million dollars in compensation for flood damages caused by this storm.
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THE EFFECT OF ICE ON RECORDED STAGES

General

The objective of this section is to present a summary of the effect
of ice conditions on recorded gauge heights for fifteen of the selected
stations. Table 20 gives the maximum recorded gauge heights during the
break-up, freeze-up, and ice cover periods. The mean stage used to
determine an increase due to ice was obtained by taking a mean for a five-day
period prior to the maximum recorded gauge height. In the summary table,
Table 20, the maximum recorded gauge heights do not mean that there was
flooding related to the event, but simply provides an indication of the changes
in water levels that are due to one of the three ice generated conditions.

A summary of the dates of the first and last ice is given in Table 21,

Break-up period

Break-up, or last ice, is the period when the channel ice cover pro-
gresses from a solid mass to open water. This process is affected mainly by
hydrologic conditions and the characteristics of the ice. lce jams are common
during this period, but at the present time, the magnitude and duration of ice
jams are unpredictable.

A combination of analyzing the recorded chart traces and noting the
observer's comments of ice conditions was used to determine any significant

or excessive increase in stage.

Freeze-up period

Freeze-up, or first ice, is the period when the channel progresses
from an open water condition to an ice cover. This process is less complicated

than break-up and ice jam magnitudes and durations are less pronounced.
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A combination of analyzing the recorded chart traces and noting the
observer's comments of the ice conditions was used to determine any signifi-
cant or excessive increase in stage. Figufes 55 and 56 are scenes during thé
freeze-up period on December, 1975 on the North Saskatchewan River near Rocky

Mountain House.

Fluctuations during winter ice cover

For most channels in this report, a stable situation exists during
ice cover. lIncreases in stage during the winter do not affect the entire
length of the river uniformly, but vary from point to point, A noticeable
change that can disturb a stable condition throughout the winter ice cover
period are fluctuations on regulated channels due to varying releases from

upstream reservoirs.
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HISTORICAL FLOOD LEVELS AND FLOOD DAMAGES

Recorded river stages

Figures 19-33 give selected maximum river stage data for 15 of the
selected stations in the North Saskatchewan River Basin in Alberta, The
highest flood stage recorded at the station is given along with a few other
selected maximum annual flood stages, which are not necessarily the highest
values recorded for the particular station. Whenever available, the Geodetic
elevation for gauge datum or gauge zero is given to allow conversion of the
plotted gauge heights.

It should be noted that the elevations and gauge heights shown on
Figures 19-33 refer only to the exact hydrometric station location. These

locations are given in Figure 2,

Pre 1915 floods

In order to present some important background information on the
earliest floods at Edmonton, a direct quotation from the Report of Hydro-
metric Surveysh for 1915 will be given. On page 565 of that report - G.H.
Whyté wrote the following:

"Previous to 1915 the wonst §lood in the past §ifty yeans,
and in fact as gfar as necords orn memorny goes, took place in

August 1899.

At that time the niver neached a height equal to 41,37

geet (12.61 metres) on ourn gauges at Edmonton, on an elevation

04 2034.75 geet (620.19 metres), PublLic Wonks of Canada datum,

This height gave a discharge of approximately 180,000 sec.-§t.

(5100 cubic metrnes per second) §rom an estimate of Kutter's

gormula. At Prince Albert the gauge height reached was equal
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to 25.9 feet (7.80 metres) on the gauge or an elLevation 0f
1481.997 feet (451.7 metnes), PublLic Works of Canada datum,
This height gives a discharge of 160,000 sec.-§t. (4530 cubic
metnes per second) by Kutten's formula, |

Stonies at Prince Albert and Edmonton give neconds 04
highern §Loods, but both seem to have been caused by dice jams
in the spring, The jam at Prince Albert is alleged to have
taken place some 35 or 40 yeans ago, while that at Edmonton
took place over 80 years ago.

In 1900 the aiver neached a gauge height equal to 37.9
geet (11.55 metres) on the gauge at Edmonton and did con-
sidenable damage, Since August, 1907, we have fairly con-
tinuous reconds, and the highest gauge height neached was
26 feet (7.92 metres) on Juty 10, 1912, the dischange on
this date being about 75,000 sec.-ft. (2120 cubic metres
per second).

Duning the §Loods of 1899 and 1900, consdiderable
damage was done alf along the river, but no actual gigures
ane available. In 1899 the Low-Level bridge at Edmonton was
in the process of construction at the time 0§ the fLood, and
it was found necessany 1o naise the piens eight feet (2,44
metnes) higher than at ginst proposed s0 as Lo provide for
§Loods of such magnitude. The watern neached to within one
and one hat§ feet (0,46 metres) at the tops of the present
piens at that time. W

Figure 57 is a scene of the 1899 flood at Edmonton.
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In the above quotation from G.H, Whyteh, mention was made about a
large ice jam flood at Edmonton. The following quotation from the Edmonton

9

Bulletin®, August 21, 1899 also makes reference to that event:
"There 48 a Legend that at one time about 70 years ago
a jam of ice caused the water to §low over Ross' §lat, At
that time the H. B. Co. Fort was on the glat, and it is
said that this 48 the neason of the present site on highen
ground having been selected, Mws. Frasen, mother of John
and Heny Frasen of this settlement, is said to rememben
the occasion. 1t will be noticed that the §lood arose
grom a different cause, and was not a freshet in the
proper sense of the word, as this was. Therefore as
a matter of gact there has been no such glood s0 far as
memory or even Legend extends."
Since the Edmonton House journals for a three year period around
1829 to 1832 are missing, there is not enough information to determine
if the major flood, which caused the relocation of Edmonton House from
the flats to higher ground, near today's Legislative Building, was caused
by an ice jam or a high runoff event. Furthermore, evidence could not be
obtained at this time to determine whether that flood is indeed the legendary
ice jam flood, referred to in the above quotation from the 1899 Edmonton Bul-

leting.

June 1915 flood

0f the historical floods for which streamflow records are available,
the flood of June 1915 had the highest flood stage at Edmonton along with the

most severe flood damages ever reported at Edmonton from the North Saskatchewan
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River (see Figure 26). A most graphic description of the flood damages was
made by Whyteh, page 567. This description is as follows:

"The total damages caused by the §Lood are hand to accur-

ately arvive at owing o the impossibility of making an accurate
and exhaustive swwey of such damages.

Above the mouth of the Cleamvater River the only damages
were to thails and to the grade of the Canadian Nonthenn rail-
way (Brazeau branch). These Losses would total at Least
$30,000.00, principally to the railway whose grade was des-
troyed 4in a number of places. On the CLearwaten River a
new traffic bridge, about fwo miles from the mouth, was
completely destroyed with a £oss of $2,500,00, At Rocky
Mountain House the fervy was destroyed, as well as the
cable station of this branch. The cost of neplacing the
fervwy was some $1,000.00 and the cable station some $150.00,
The cable station at Rocky Rapids, owned by Sin John Jackson
Company (Canada), was taken out, and it i8 estimated that it
Will cost at Least $1,000.00 to neplace it. The greatest
amount of damage done was at Edmonton where the direct Losses
arne estimated at grom $500,000.00 %o $750,000,00 caused by
damages to sidewalks, noads and othern property; the balance
0§ Losses being due £o the inundating of the Lower parts of
the town known as Frasenr, Ross and MILL Creek and Gatlaghen
§Lats, the washing away 04 the Edmonton Lumber Company's mill
and the destruction of booms belonging %o the Edmonton Lumben
Company and the Walters' mills. Many homes wene destroyed
and the damage to hundreds of others and thein contents was
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very great., It 48 estimated that eight hundred families were
nendered homeless by the §ood. The Loss of Life was fortun-
ately verny Light, the only casualty being an infant which was
dropped by its mother §rom a §Loating sidewalk into the §Lood-
ed stneet. The niver began to §Lood over its banks at gauge
height 35.0 feet (10.67 metres) at Edmonton and thus there
was a depth of 10 feet (3.05 metnes) of water at some points
on the flats. The city electric Light and pumping plants

at Edmonton were out of commission for some hours owing to
gLooding of thein boilern §irnes and this caused considerable
Anconvenience to numbers of businesses and residents in the
higher pants of the city.

The damage to property along the river below Edmonton
was nol very great, a few farums along the §lats wenre Lnun-
dated and at Battleford several houses were §Looded, At
Prince Albert the principal damage was due to Losses of Logs
which was well under $10,000,00.

At Edmonton the Low-Level bridge was in danger owing
Lo debris such as buildings, sidewalks, Logs and roots col-
Lecting on the piens and bridge stringens, but this staucture
was saved by clearing this debris away and by placing a
Loaded train on the bridge, The same procedure was carvried
out at Prince Albert where much debris coflected on the piens,
At Ceepee, the Canadian Northern Railway bridge approaches
were damaged to some sLight extent.
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1t is probable that the total actual damage on the whole
strneam amounted fo between $750,000.00 and $1,000,000.00. 1In
addition to the damage to property the stream channel at many
points was completely changed. Banks and Low §lats were washed
away and deposited at different points along the niver and there
48 probably Little of the niver bed which was not changed to some
extent. Tn general the niver chamnel has been enfanged which
will provide mone noom forn such fLoods if they occur in the
nean future."”

Figures 58-60 show scenes in Edmonton during the June 1915 flood.

June 1972 flood

In June 1972 intense rainfall in the foothills region produced relativel
high floods in the foothills tributaries and on the North Saskatchewan River at
Rocky Mountain House and at Edmonton. Several stations in the foothills reporte
between 100 to 150 millimetres of rainfall in less than 48 hours.

There was some minor flooding in farms and roads in the Caroline area,
and some minor problems with the water supply intakes for Rocky Mountain House
and Drayton Valley. The agricultural flood damage was estimated by Knapp5 at
approximately $56,000.00, but no estimates are available for the other flood
damage that was caused by this flood.

At Edmonton the flood peak was at a stage of 9.75 metres (32.0 feet)
and an estimated discharge of 3200 cubic metres per second (113,000 cfs).
There was negligible damage reported to private property at Edmonton, although
some gardens and lawns ''got wet'' in Rossdale, Riverdale and Cloverdale areas,

Apparently the river level came within about 0,15 metre of forcing the shut-

down of the Rossdale Power Plant - Edmonton's main source of electricity.
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It should be pointed out that the regulating effect of the Brazeau
Dam reduced the peak flood stage by about 1.0 metre at Edmonton, thereby
preventing some minor flooding to a few homes in the river valley at Edmonton

and damage to the Rossdale Power Plant.

April 1974 flood (plains region)

A relatively wet fall in 1973, together with a heavy snowpack ac-
cumulation during the winter of 1973/74 resulted in extremely high runoff
for most rivers and streams in the plaiﬁs region of the North Saskatchewan
River Basin in April 1974, |In particular the Sturgeon, Vermilion and Battle
Rivers and their tributaries along with many other small streams caused
extensive flood damages.

From the flood stages presented in Figures 19-33 it can be seen that
five of the plains area stations recorded their maximum flood stage in April
1974.

It is difficult to get a good estimate of the total losses due to this
flood. Most of the losses, however, were in the plains area of the North
Saskatchewan River Basin. The total amount paid out by Alberta Disaster
Services as compensation for damage during this flood event was about nine
million dollars, and more than 50 percent of this was in the North Saskatchewan
Basin. Photographs 59-66 show some scenes from the April 1974 flood in the
Vermilion River Basin.

If should be noted that in the above mentioned floods, the cost of
the flood damages is expressed in terms of the value at the time of the oc-
curence, however, because of both increased development and present value,

the present cost of similar flood events could conceivably be much higher.
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ADDITIONAL FLOOD-RELATED DATA

General

In addition to streamflow data, compiled by Water Survey of Canada,
there are other flood-related data which have been compiled by the River
Engineering Branch, Technical Services Division, Alberta Environment. This
section provides an index of additional flood information for the North
Saskatchewan River Basin. The information was previously published in 1977
in a "Flood Information Index”8.

The information is classified under four main categories -- Historice
Flood Information, Aerial Flood Photography, High Water Mark Surveys, and
Floodplain Studies.

The following sections summarize the data and information which are

currently available within the Technical Services Division of Alberta EAviror

Historical flood information

Historical flood information is in the form of clippings from numero.
Alberta newspapers of which several date back to as early as 1895,

A list of the years for which newspaper clippings are available for
the North Saskatchewan River Basin are: -

North Saskatchewan River

in the vicinity of 1915, 1923, 1936, 1942, 1944,
Edmonton and Rocky 1952, 195k, 1953, 1965, 1972

Mountain House

Sturgeon River

in the vicinity of 1936, 1940, 1943, 1948, 1956,
St. Albert and Fort 1965, 1971, 1974

Saskatchewan

The following page gives an example of several headlines which appear

in The Edmonton Journal in April, 1974.
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Aerial flood photography

This section gives a summary of aerial photography flown during or
immediately following, a flood. Aerial photographs are distributed by the
Alberta Department of Energy and Natural Resources and all flood photography
is catalogued under a special flights file. The following is a summary of

the aerial photography flown in the North Saskatchewan River Basin:

1965 Aerial Flood Photography

Name and Date Location Scale Contract No,
Waskatenau Waskatenau 1:2000 C-65-6197
(27/04.65)

Sturgeon River Villeneuve 1:1320 C-65-6917
(25/04.65) (E65-15)
Vermilion River Vegreville 1:2000 C-65-6197
(07/09/65)

North Saskatchewan Blue Rapids to 1:6000 C-65-26

River (17/09/65) Berrymoor Ferry

1971 Aerial Flood Photography

Name and Date Location Scale Contract No.

Riviere Qui Barre Big Lake to 1:21120 71-186
(20/04/71) George Lake
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1972 Aerial Flood Photography

Name and Date Location Scale Contract No.
North Saskatchewan Keephills to 1"'=800"' 72-131
River (27/06/72) above Calmar
(28/06/72) Devon to Fort  Oblique 72-132

Saskatchewan photography

1974 Aerial Flood Photography

Name and Date Location Scale Contract No.
Sturgeon River Gainford to 1:12000 74-51
(25/04/74) Scotford
Vermilion River Vegreville 1:12000 74-54B
(23/04/74) 7h-54C

1979 Aerial Flood Photography

Name and Date Location Scale Contract No.
Vermilion River Vegreville 1:3000 7965
(21/04/79)

(24/04/79)

Additional information or enquiries about the above aerial photography

can be made to: Alberta Department of Energy and
Natural Resources
Technical Division
Resource Evaluation Branch
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Flood high water mark surveys

This section gives a list of the high water mark survey reports
completed by the Technical Services Division, Alberta Department of the
Environment. Actual markings left during the peak flow for any flood
were located and surveyed. The results of these surveys were then com-
piled into report form, For the majority of the locations, the surveys
were tied into geodetic datum and permanent benchmarks were established
to enable a rapid re-survey during future floods.

The reports completed to date are:

North Saskatchewan River, Clearwater River

Report title: "Photographic Coverage and High
Water Mark Benchmarks of Four
Alberta Rivers for the June, 1972
Flood"
By: H. Rickert, June, 1973

Sturgeon River
Report title: "High Water Mark Benchmarks for
Riviere Qui Barre and Sturgeon
Rivers Spring Flood, 1974
By: H. Rickert, November, 1974
In addition to the above, twenty-one high water marks located during the
1972 flood on the North Saskatchewan River are included on the longitudinal
profile (Figure 67). This is a profile of the North Saskatchewan River in
Alberta. This profile was originally prepared by the Research Council of
Alberta in 1965 and was revised by Alberta Environment in 1980. This
profile includes the elevations of the approximate river bed, apparent

bedrock, water levels on selected dates, high water marks from some of the

larger floods and the decks of some of the bridges.

Additional information or enquiries for specific flood events or elevations
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should be made to: River Engineering Branch
Technical Services Division
Alberta Department of the Environment

Floodplain studies

Floodplain studies in the North Saskatchewan River Basin completed
by the River Engineering Branch, Alberta Environment, are listed below.
A floodplain study for any specific location is a documentation of the
historical flooding, hydrology, and a floodplain analysis for that area.
Floodplains are delineated on airphoto mosaics showing the extent of

flooding and in most studies, flood profiles are also plotted.

Floodplain Studies

River Location Year Author
North Saskatchewan River Edmonton 1974 S. Lowe, P. Eng.
(SE. 32-51-25.4 to NE. 29-53-23.4)
Sturgeon River St. Albert 1975 B. Szabon, P. Eng.
(SW. 32-53-25.4 to NW. 10-54-25.4)
Battle River Ponoka 1979 H. Rickert,
(SE. 36-42-26.4 to NE. 10-43-25.4) Technologist

Additional information about these studies can be obtained from:
River Engineering Branch
Technical Services Division
Alberta Department of the Environment

Cobies of the completed reports are available for public perusal in the

Alberta Department of Environment Library.
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FLOOD FREQUENCY ANALYSES

The previous sections have demonstrated that there is a high degree of

variability in the magnitude of floods which may be experienced from one site

to the next, as well as from one year to the next. Because of this variability
it is seldom economical to design engineering works to protect against the
maximum flow which may be expected to occur, Rather, a compromise has to be
reached between the average annual damages resulting from ocassional floods
and the cost of providing a greater level of protection. Decisions as to the
optimum level of compromise are made on the basis of knowledge of the prob-
ability of future occurences. Probabilities of future occurrences are defined
by fitting flood data to a selected frequency distribution.

There are numerous frequency distributions for the fitting of flood
data. However, comparisons of probability estimates, from previous in-house
studies, of the natural and log-transform maximum likelihood Gumbel, Normal,
Three Parameter Gamma, and method of moments Three Parameter Pearson dist;i-
butions indicated that the method of moments Pearson |1l distribution most
accurately approximated the Hazen Plots of the observed annual flow series.
Therefore, the method of moments Pearson I11 frequency distribution was
selected as the basic distribution to define the annual flood series and was
utilized in all subsequent frequency analyses. It should be noted that the
underlying assumption in any frequency analyses is that the available data
is a reliable and representative time sample of random homogeneous events.

For the purpose of this study, the following three categories of
flood data were recognized and utilized in the evaluation of flood probabil-
ities: systematic records, historic data, and comparisons with similar

watersheds.
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Due to the limited number of data samples, a degree of uncertainty is
inherent in any flood frequency analysis. Therefore, the frequency curve
provides only an estimate of the population curve and not an exact re-
presentation. The level of uncertainty in the estimated exceedance
probability of a selected discharge or in the discharge of a specified ex-
ceedance probability, is reflected by the establishment of confidence limits.
In this study, all confidence limits were established by the procedure re-
commended by the U.S. Water Resources Council6. Records from stations with
a relatively short period of record were extended by means of regression with
a nearby station with a longer period of record. In such cases, the sample
size used to compute the confidence bands was assumed to be equal to the
equivalent years of record of the regression, rather than the length of
either the short or long-term record, (Hardison7).

The procedure outlined above was utilized in the derivation of frequency
curves and confidence bands of the annual mean daily flood series for streams
in the North Saskatchewan River Basin whose flood flows were not significantly
altered by reservoir regulation.

Frequency curves for station 5DC1 and 5DC2 (North Saskatchewan River at
Rocky Mountain House and at Saunders), which have been regulated since 1972,
were established solely on the basis of their pre-regulation records. For
station 5DF1 (North Saskatchewan River at Edmonton), the natural mean daily
flows were re-constructed for the years of regulation using the U.S. Corps of
Engineers Streamflow Synthesis and Reservoir Regulation (SSARR) model, and
then a frequency curve for the natural flow conditions was established, The
resultant frequency curves for the North Saskatchewan River at Rocky Mountain

House, Saunders, and at Edmonton and for the non-regulated streams are shown
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graphically on Figures 36 to 51. Frequency analyses were not done for two
stations, Brazeau River below Big Bend Plant and North Saskatchewan River
near Deer Creek.

If refinements were made to the basic frequency curves, they are
noted on the appropriate figures.

The instantaneous flow series is relatively incomplete when compared
to the main daily flow series. No attempt has been made to determine the
frequency curves for instantaneous flows. The ratio of the average peak
flow to mean daily flow has been determined for each of the stations analyzed

and is presented in Table 19 for all 18 stations selected for this report.
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TABLE 1
NORTH SASKATCHEWAN RIVER AT EDMONTON - STATION NO. 05DF001

MAXIMUM ANNUAL DISCHARGE

MAXTMUM INSTANTANEOUS MAXIMUM DAILY

YEAR  m3/s  TIME AND DATE m3/s  DATE
1911 1460  JUL 3
1912 2100  JUL 10
1913 923  AUG 15
1914 1750  JUN 9
1915 5800 JUN 28% 4640  JUN 29%k
1916 1740 JUN 22 1670  JUN 22
1917 1860  MAY 18
1918 1000  JUN 16
1919 564  JUN 24
1920 1620  MAY 10
1921 776 MAY 23 705  MAY 23
1922 810 1900 MST, AUG 18 731 AUG 18
1923 2820 0900 MST, JUN 25 2380  JUN 25
1924 782 JUL 5 779  JUL 5
1925 2180 1150 MST, AUG 18 2150  AUG 18
1926 1660  SEP 4
1927 1280 1800 MST, JUN 28 1140 ~ JUN 29
1928 1730 JUL 7
1929 080 JUN 5
1930 677 0600 MST, JUN 13 671  JUL 17
1931 1110 JUL 2
1932 1870  JUN 4
1933 976  JUN 19
1934 796  JUN 1
1935 1310  JUL 11
1936 1140  APR 19
1937 892  JUL 17
1938 1130  JUL 4
1939 855  JUN 28
1940 1010  APR 18
1941 756 JUN 28
1942 1200  JUL 14
1943 1250  APR 12

% - Maximum Instantaneous Discharge
3** - Maximum Daily Discharge
m”/s - cubic metres per second
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(table 1 cont'd)

MAXIMUM INSTANTANEOUS MAXIMUM DAILY
YEAR  m°/s  TIME AND DATE m3/s DATE
1944 3570 1600 MST, JUN 16 3460  JUN 16
1945 688  JUN 1
1046 1270 JUN 24
1947 810  JUN 13
1948 1850  MAY 25
1949 926  JUN 22
1950 1520 0500 MST, JUN 17 1420  JUN 17
1951 1160 1300 MST, MAY 3 1100  MAY 3
1952 3740 1100 MST, JUN 25 3540  JUN 25
1953 1300 1000 MST, JUN 5 1270  JUN 5
1954 3340 2145 MST, JUN 8 3030  JUN 8
1955 906 0100 MST, JUN. 15 861  JUN 15
1956 753 1600 MST, JUN 7 722 JUN 7
1957 663 0700 MST, MAY 22 617  JUN 11
1958 1480 1800 MST, JUN 30 1410  JUL 1
1959 1460 2200 MST, JUN 28 1310  JUN 29
1960 1100 1300 MST, JUL 3 1040  JUL 3
1061 852 2100 MST, JUL 31 770 JUL 31
1962 807 0800 MST. JUL 14 765  AUG 6
1963 1130 2359 MST, JUL 17 1050  JUL 18
1964 1410 0100 MST, JUN 21 1350  JUN 21
1965 2700 2000 MST, JUN 29 2590  JUN 29
1966 1750 1200 MST, JUL 6 1630  JUL 6
1967 1050 0900 MST, JUN 19 1000  JUN 19
1968 660 0800 MST, JUN 13 597  AUG 9
1969 1850 2149 MST, JUL 7 1740  JUL 7
1970 1610 1424 MST, JUN 18 1520  JUN 18
1971 1180  JUN 11
1972 3200 2000 MST, JUN 27 2970  JUN 27
1973 719 0100 MST, JUL 3 589  JUN 26
1974 1120 0140 MST, APR 24 1060  APR 20
1975 708 1900 MST, MAY 2 419  MAY 7
1976 487 2230 MST, AUG 19 430  AUG 19
1977 980 1750 MST, MAY 30 920  MAY 31
1978 1040 1915 MST, JUL 12 949  JUL 13

* - Maximum Instantaneous Discharge
*% - Maximum Daily Discharge
m~/s - cubic metres per second
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TABLE 2

NORTH SASKATCHEWAN RIVER NEAR ROCKY MOUNTAIN HOUSE - STATION NO. 05DC001

MAXIMUM ANNUAL DISCHARGES

MAXIMUM INSTANTANEOUS
YEAR m3/s TIME AND DATE

1913
1914
1915 4110 JUN 27*
1916
1917
1918
1919

1920
1921
1922
1923 1270 JUN 14
1924
1925
1926
1927
1928
1929

1930
1931

1944 971 JUN 15
1945
1946
1947
1948
1949

1950

1951

1952 1990 2200 MST, JUN 23
1953 742 2300 MST, JUL 15
1954 1260 2000 MST, AUG 25
1955 586 2000 MST, JUL 19
1956 464 0500 MST, JUN 6

* - Maximum Instantaneous Discharge
*% - Maximum Daily Discharge
m~/s - cubic metres per second

MAXIMUM DAILY
m3/s DATE
646 AUG 13
510 JUN 7
3680 JUN 27%%*
1060 JUN 20
561 JUN 3
753 JUN 15
447 JUN 23
614 JUL 3
479 JUN 26
564 AUG 17
1260 JUN 14
674 JUL &
1030 AUG 17
878 SEP 2
784 JUN 27
900 JUN 23
850 JUN 3
575 JUL 16
682 JUN 19
937 JUN 15
447 MAY 31
719 MAY .29
660 JUN 11
1170 MAY 24
408 JUL 17
1030 JUN 15
600 JUN 16
1600 JUN 24
711 JUN 14
1060 AUG 26
583 JUL 19
439 JUN 6
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(table 2 cont'd)

MAXIMUM INSTANTANEOUS MAXIMUM DAILY
YEAR  md/s TIME AND DATE n3/s DATE
1957 422 1200 MST, JUN 9 419  JUN 9
1958 714 JUN 29
1959 779 1200 MST, JUN 27 719 JUN 27
1960 609 0100 MST, JUL 2 558  JUL 2
1961 566 0830 MST. JUN 8 541  JUN 8
1962 504 0300 MST, AUG 6 473 AUG 6
1963 680 0400 MST, JUL 16 648  JUL 16
1964 790 0600 MST. JUN 19 776 JUN 19
1965 1460 1930 MST, JUN 18 1050  JUN 19
1966 835 0800 MST, JUL 4 733 JUL 4
1967 626 1200 MST, JUN 18 617 JUN 18
1968 558 0550 MST, JUN 28 547  JUL 11
1969 963 1008 MST, JUL 6 906  JUL 6
1970 1290 1150 MST, JUN 17 1120  JUN 17
1971 736  JUN 6
1972 1880 2200 MST, JUN 25 1470 JUN 26
1973 348 1300 MST, MAY 28 311  MAY 18
1974 351 1830 MST, JUN 26 340  JUN 26
1975 191 1100 MST, JUL 18 170 JUL 14
1976 212 0630 MST, AUG 11 199  AUG 10
1977 243 0830 MST, MAY 30 229  MAY 30
1978 323 0430 MST, JUL 12 292 JUN 17

* - Maximum Instantaneous Discharge
*% ~ Maximum Daily Discharge
m~/s - cubic metres per second
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TABLE 3
CLEARWATER RIVER NEAR ROCKY MOUNTAIN HOUSE - STATION NO. 05DB001

MAXTMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS MAXTMUM DAILY

YEAR m/s TIME AND DATE m>/s  DATE
1914 64.6 JUN 8
1915 1110 JUN 27%*
1916 221  JUN 20
1917 174 MAY 17
1918 119  JUN 15
1919 42.2 AUG 9
1920 178 MAY 9
1921 56.9 JUN 7
1922 75.3 1900 MST, AUG 17 - 72.5  AUG 17
1923 320 JUN 2
1924 153 2000 MST, MAY 1 115  MAY 1
1925 328 1800 MST, AUG 17 274 AUG 17
1926 233 SEP 2
1927 117 1000 MST, JUL 28 113 JUL 28
1928 267 1000 MST, JUN 19 250  JUN 19
1929 253 1800 MST, JUN 3 230  JUN 3
1930 66.3 JUN 11
1944 231 JUN 15
1045 103  JWN 1
1946 146  JUN 23
1947 119  JUN 28
1948 289  MAY 24
1949 46.2 JUL 21
1950 137 JUN 15
1951 90.6 MAY 5
1952 425 1500 MST, JUN 24 411  JUN 24
1953 171 1400 MST, JUN & 167  JUN 4
1954 385 1200 MST, AUG 26 357  AUG 26
1955 96.3 2345 MST, JUN 13 89.5 JUN 14
1956 53.8 JUN 21
1957 78.4 1800 MST, APR 30 68.5 MAY 1
1958 104 2300 MST, JUL 2 98.3 JUL 2

* - Maximum Instantaneous Discharge
3** - Maximum Daily Discharge
m /s - cubic metres per second
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(table 3 cont'd)

MAXTMUM INSTANTANEOUS MAXTMUM DAILY
YEAR m3/s TIME AND DATE m3/s  DATE
1959 146 0600 MST, JUN 28 135  JUN 28
1960  63.7 0200 MST, JUL 3 62.0 JUL 2
1961  62.9 0600 MST, JUL 3 59.2 MAY 28
1962  62.0 0100 MST, MAY 21 55.5 MAY 21
1963 147 0300 MST, JUL 17 138 JUL 17
1964 189 2200 MST, MAY 7 168  MAY 7
1965 524 1800 MST. JUN 19% 385  JUN 19
1966 180 1900 MST, JUL & 162  JUL 5
1967 152 0300 MST, JUN 1 138  JUN 1
1968  74.2 1900 MST, JUL 21 69.4 JUL 22
1969 286 1020 MST, JUL 7 274 JUL 6
1970 399 1500 MST, JUN 17 340  JUN 17
1971 146 0700 MST, JUN 7 138  JUN 7
1972 467 0800 MST, JUN 26 442 JUN 26
1973  98.8 1800 MST, MAY 28 95.4 MAY 28
1974 121 0430 MST, JUN 18 115  JUN 18
1975  45.3 1630 MST, JUN 26 42.8 JUN 27

Station Discontinued in 1976

* - Maximum Instantaneous Discharge
*% - Maximum Daily Discharge
m~/s - cubic metres per second
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TABLE 4
MISTAYA RIVER NEAR SASKATCHEWAN CROSSING - STATION NO. 05DA007

MAXIMUM ANNUAL DISCHARGE

MAXTMUM INSTANTANEOUS MAXTMUM DAILY
YEAR n/s TIME AND DATE m3/s  DATE
1951  36.2 0500 MST, JUL 19 34.8  JUL 19
1952 27.8 AUG 15 26.2  JUN 30
1953  65.4 5000 MST, JUL 15% 58.6  JUL 15%*
1954  38.5 0900 MST, JUL 8 37.4 - JUL 8
1955  49.8 0700 MST, JUL 18 49.0  JUL 18
1956  33.7 0500 MST, JUL 23 32.0  JUL 23
1957 = 25.9 1200 MST, JUN 8 25.0 JUN 8
1958  36.2 1600 MST, JUN 28 3.0  JUN 28
1959  35.7 0900 MST, JUL 25 3.8  JUL 25
1960  34.0 0600 MST, JUL 20 33.1  JUL 19
1961  35.1 1600 MST, JUN 7 3.3  JUN 7
1962 27.9 2100 MST, JUN 26 26.1  JUN 26
1963  33.4 0600 MST, JUL 9 32.6 JUL 9
1964  35.7 0400 MST, JUL 10 3.5  JUL 14
1965 3.5 JUL 9
1966 29.2  JUL 9
1967  32.3 1200 MST, JUL 5 31.4  JUN 22
1968  36.2 0110 MST, JUL 13 3.2  JUL 10
1969  26.5 0852 MST, JUN 21 25.9  JUN 21
1970 26.1 0930 MST, JUL 9 25.6  JUL 9
1971 29.4 0800 MST, JUL 24 29.2  AUG 9
1972 41.1 1830 MST, JUN 11 39.9  JUN 11
1973  35.1 2140 MST, JUN 24 31.7  JUN 24
1976 44.5 1020 MST, JUN 24 43.3  JUN 24
1975  37.9 0700 MST, JUL 16 3.2  JUL 16
1976  31.4 1130 MST, SEP 6 30.3  SEP 6
1977  26.8 0600 MST, JUN 9 24.8  JUN 9
1978  30.9 0200 MST, JUL 10 29.4  JUL 9

% - Maximum Instantaneous Discharge
g* - Maximum Daily Discharge
m” /s - cubic metres per second
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TABLE 5

PRAIRIE CREEK NEAR ROCKY MOUNTAIN HOUSE - STATION NO. 05DB002

YEAR

1922
1923
1924
1925

1952
1953
1954
1955
1956
1957
1958
1959

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969

1970
1971
1972
1973
1974
1975
1976
1977
1978

MAXTMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS

m3/s

58.
43.
94.
9.

17.
42.
109
68.
32.
22,
22.
69.

70.
24.
116
20.
23.
11.
11.
38.
22.

N &

SO Woe

SHE OOV o w

* - Maximum Instantaneous Discharge

TIME AND DATE

2000
1745
1700

0900

0100
0300
0400
0500
1300
0800
1932
1913

1829
1000
2100
2330
2220
1100
1900
1900
0100

MST,
MST,
MST,

MST,

MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,

MST,
MST,
MST,
MST,

MST,
MST,

H
MST,

JUN

AUG

AUG

AUG

*% - Maximum Daily Discharge
m~/s - cubic metres per second

24
17
24
27

16
17

30

21

17
10

26%

28
21

30

MAXTMUM DAILY
m3/s  DATE
15.4  AUG 17
57.5  JUN 24
11.8 MAY 3
42.5  AUG 17
86.1  JUN 24
28.3 JUN 4
94.0  AUG 26
36.8 JUN 1
8.4  APR 16
18.4  APR 30
17.9  JUL 2
43.6  JUN 29
22.5  MAY 19
9.6 MAY 5
17.1  MAY 16
36.8  JUL 17
90.0 MAY 8
65.4  JUN 30
29.7 JUL 4
21.2 JUN 1
20.3  JUL 22
67.4 JUL 6
64.8  JUN 17
24.0  JUN 10
102 JUN 26%*
19.4  MAY 28
23.0  MAY 20
11.2 MAY 8
9.8  AUG 17
34.0  MAY 30
19.0 JUN 1
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TABLE 6
CLEARWATER RIVER ABOVE LIMESTONE CREEK - STATION NO. 05DB003

MAXIMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS MAXIMUM DAILY

YEAR  m3/s  TIME AND DATE m3/s  DATE
1959  81.6 0700 MST, JUN 13 70.8  JUN 27
1960  49.6 0900 MST, JUL 2 47.3 JUL 2
1961  56.4 0600 MST, MAY 28 52.3  MAY 27
1962  40.8 0600 MST, JUN 27 37.4  JUN 27
1963  92.6 1700 MST, JUL 25 77.6  JUL 17
1964 211 0200 MST, JUL 4 136 JUL 4
1965 510 1800 MST, JUN 18% 283 JUN 18%*
1966 108 0100 MST, JUL & 93.2 JUL &
1967 114 0245 MST, MAY 31 86.9  MAY 31
1968  57.8 1204 MST, JUN 27 53.5  JUN 27
1969 154 1040 MST, JUL 5 147 JUL 5
1970 209 1340 MST, JUN 16 169 JUN 16
1971 120 1200 MST, JUN 6 99.1 JUN 6
1972 199 0930 MST, JUN 25 180 JUN 25
1973  75.3 1600 MST, JUN 24 69.1  JUN 24
1974 120 0500 MST, JUN 17 104 JUN 17
1975  40.2 1700 MST, JUL 14 39.1 JUL 14
1976  46.7 1730 MST, AUG 10 43.0  AUG 10
1977  63.1 0730 MST, JUN 9 57.5 JUN 9
1978  92.6 1145 MST, JUN 6 84.4 JUN 6

* - Maximum Instantaneous Discharge
3** - Maximum Daily Discharge
m~/s - cubic metres per second




1915
1916
1917
1918
1919

1920
1921
1922
1923
1924

1952
1953
1954
1955
1956
1957
1958
1959

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969

1970
1971
1972
1973

MAXTMUM ANNUAL DISCHARGE
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TABLE 7

MAXIMUM INSTANTANEOUS

m3/s

1240

770
609
476
518
419
345
541
493

464
487
419
416
507

595
453
524
396

493
442
779
188

m/s -

TIME AND DATE
JUN 27%
0800 MST, JUN 23
1200 MST, JUL 15
1400 MST, AUG 25
1100 MST, JUL 19
2100 MST, JUN 5
1800 MST, JUN 8
2100 MST, JUN 28
JUN 27
2100 MST, JUL 1
0300 MST, JUN 8
0300 MST, JUN 27
1900 MST, JUL 8
0800 MST, JUL 10
0500 MST, JUL &
1000 MST, JUN 18
0744 MST, JUL 12
0904 MST, JUN 6
1545 MST, JUN 16
1700 MST, JUN 6
2200 MST, JUN 25
0300 MST, JUL 5

* - Maximum Instantaneous Discharge
*% - Maximum Daily Discharge
cubic metres per second

NORTH SASKATCHEWAN RIVER AT SAUNDERS - STATION NO. 05DC002

MAXIMUM DAILY
m3/s DATE
694 JUN 20
464 JUL 17

776 JUN 15%%
442 JUN 23
521 JUL 3
408 JUN 26
439 JUL 7
663 JUN 23
580 JUL 15
430 JUL 9
507 JUL 19
393 JUN 5
328 JUN 8
481 JUN 29
476 JUN 27
416 JUL 2
459 JUN 7
385 JUN 27
408 JUL 9
490 JUL 10
600 JUL 8
549 JUL 4
447 JUN 18
507 JUL 12
382 JUN 6
428 JUN 16
430 JUN 6
580 JUN 26
164 MAY 18
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(table 7 cont'd)

MAXIMUM INSTANTANEOUS MAXTMUM DAILY
YEAR  m3/s  TIME AND DATE m/s DATE
1974 207 0940 MST, JUN 26 194 JUN 22
1975 152 0230 MST, JUL 18 111 JUL 14
1976 160 0400 MST, SEP 8 142 JUL 22
1977 169 0000 MST, JUN 23 166 JUN 23
1978 226 1940 MST, JUL 11 185 JUL 6

% - Maximum Instantaneous Discharge

3** - Maximum Daily Discharge
m”/s - cubic metres per second
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TABLE 8
BRAZEAU RIVER BELOW BIG BEND PLANT - STATION NO. 05DD005
MAXIMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS MAXIMUM DAILY

YEAR  n°/s  TIME AND DATE m3/s  DATE
1957 289 1945 MST, MAY 20 216 MAY 3
1958 544 0500 MST, JUN 29 504 JUN 29
1959 492 1500 MST, JUN 27 416 JUN 27
1960 371 0530 MST, JUL 2 337 JUL 2
1961 365 1350 MST, JUL 30 328 JUL 30
1962 433 1200 MST. JUN 7 314 JUL 12
1963 365 1600 MST. APR 29 254 APR 30
1964 535 1900 MST. JUN 19 411 JUN 20
1965 549 1600 MST. JUN 29 496 JUN 29
1966 679 0730 MST, JUL 5% 575 JUL 5#k
1967 308 1200 MST, JUN 22 198 JUN 26
1968 282 1700 MST, AUG 19 198 SEP 10
1969 345 2300 MST, JUL 5 270 JUL 6
1970 311 1400 MST, DEC 4 234 DEC 4
1971 257 JUN 10
1972 513 JUN 27
1973 209 MAY 8
1974 317 1615 MST, JUN 26 194 JUL 22
1975 130 DEC 12
1976 147 JAN 8
1977 226 JUN 3
1978 334 0500 MST, JUL 12 309 JUL 12

* - Maximum Instantaneous Discharge
*% - Maximum Daily Discharge
m /s - cubic metres per second
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TABLE 9
BATTLE RIVER NEAR UNWIN - STATION NO. 0S5FE001
MAXIMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS MAXIMUM DAILY
YEAR  m3/s  TIME AND DATE w/s DATE
1944 39.4  AUG 7
1945 14.6  APR 3
1946 25.3 APR 3
1947 55.2  APR 10
1948 282 MAY 7
1949 22.8  AUG 1
1950 30.0  APR 22
1951 140 APR 13
1952 239 APR 12
1953 51.5 MAY 7
1954 51.5 SEP 2
1955 131 MAY 3
1956 185 APR 20
1957 46.1 APR 8
1958 98.2  APR 11
1959 8.4 APR 8
1960 29.2 APR 9
1961 10.6  APR 18
1962  68.2 0630 CST, JUL 20 64.6  JUL 20
1963 70.2  APR 1
1964 11.7  MAY 12
1965 185 APR 14
1966 44.7 APR 8
1967 56.4 MAY 6
1968 27.2  MAR 9
1969 210 APR 14
1970 121 APR 13
1971 189 1153 CST, APR 17 148 APR 17
1972 50.7  APR 15
1973  67.4 0813 CST, JUN 25 58.6  JUN 21
1974 402 1307 CST, MAY 3# 402 MAY 3%k
1975  92.9 1946 CST, APR 28 92.3  APR 30
1976 | 58.0  APR 13
1977 16.6 1556 CST, MAY 21 16.1  MAY 21
1978  29.7 2357 CST, APR 9 27.8  APR 11

* - Maximum Instantaneous Discharge
*% - Maximum Daily Discharge
m /s - cubic metres per second
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1964
1965
1966
1967
1968
1969

1970
1971
1972
1973
1974
1975
1976
1977
1978
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TABLE 10

IRON CREEK NEAR HARDISTY - STATION NO. 05FB002

MAXTMUM ANNUAL DISCHARGE

MAXTMUM INSTANTANEOUS

m3/s  TIME AND DATE

8.2 1419 MST, APR 14
15.8 0500 MST, APR 21
6.9 1510 MST, AUG 15
68.0 0230 MST, APR 23*%
7.4 0530 MST, APR 11
2.3 0800 MST, APR 11
1.6 0100 MST, SEP 26

* - Maximum Instantaneous Discharge
3** - Maximum Daily Discharge
m~ /s - cubic metres per second

—t

— —

=)
Lol it B - JON I« W O 5 R

m3/s

O W= W
NN =~

MAXIMUM DAILY

SEENPPNOVONY

DATE

APR
APR
APR
MAR
APR

APR
APR
APR
AUG
APR
APR
APR
MAY
SEP

18
6
25
1
14

16
21
14
15
23%%
26
11
18
26
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TABLE 11
BATTLE RIVER NEAR PONOKA - STATION NO. 05FA001

MAXIMUM ANNUAL DISCHARGE

MAXTMUM INSTANTANEOUS MAXIMUM DAILY
YEAR  m/s  TIME AND DATE m3/s  DATE
1913 17.0  JUL 16
1914 55.5  JUN 10
1915 55.8 JUN 6
1916 58.9 SEP 8
1917 59.5  APR 14
1918 7.1 APR 14
1919 28.3  APR 14
1920 90.9  MAY 9
1921 32.3  APR 16
1922 2.4 JUN 6
1923 6.3  JUL 11
1924 4.0  APR 28
1925 55.2  APR 10
1926  46.4 0735 MST, JUN 23 46.1  JUN 23
1927 78.4 JUL 10 75.6  JUL 11
1928 52.9  MAR 26
1929 8.7 APR 18
1930 1.5 APR 2
1931
1932
1966
1967 17.4  APR 26
1968
1969 66.0  APR 10
1970 31.7  APR 12
1971 55.5 1800 MST, APR 16 53.5  APR 16
1972 17.8  APR 9
1973 29.1 2400 MST, JUL 4 27.8 JUL 5
1974 108 1100 MST, APR 19% 105 APR 207
1975 20.0  APR 22
1976 11.1  APR 10
1977 11.0 1300 MST, MAY 31 9.9  MAY 31
1978  13.8 0430 MST, APR 1 12.7 AR 1

% - Maximum Instantaneous Discharge

3** - Maximum Daily Discharge
m~/s - cubic metres per second




1915

1967
1968
1969

1970
1971
1972
1973
1974
1975
1976
1977
1978
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TABLE 12

RAM RIVER NEAR THE MOUTH - STATION NO.05DC006

MAXTMUM ANNUAL DISCHARGE

MAXTMUM INSTANTANEOUS

3

m /s

951

119

65.

241
303
246
470

153

39.

103
142

* - Maximum Instantaneous Discharge

TIME

0430
1101
0642

1200
1000
0900

0350
0930

0600
1030

AND DATE
JUN 27%

MST, MAY 31
MST, JUL 22
MST, JUL 6

MST, JUN 16
MST, JUN 6
MST, JUN 25

MST, JUN 17
MST, JUN 3

MST, JUN 2
MST, JUN 6

%% - Maximum Daily Discharge
m“/s - cubic metres per second

MAXIMUM DAILY
m3/s  DATE
101 MAY 31
57. JUL 22
227 JUL 6
239 JUN 16
203 JUN 6
413 JUN 25%*
114 MAY 31
115 JUN 17
31. JUN 3
40. AUG 10
88. JUN 2
122 JUN 6
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TABLE 13
NORTH SASKATCHEWAN RIVER NEAR DEER CREEK - STATION NO. OSEF001

MAXIMUM ANNUAL DISCHARGE

MAXTMUM INSTANTANEOUS MAXIMUM DAILY
YEAR  m3/s  TIME AND DATE m3/s  DATE
1917
1918 920  JUN 18
1919 549  JUN 27
1920 1480  MAY 11
1921
1922
1944 3480 2120 MST, JUN 17% 3110  JUN 17%%
1945 677  JUN 4
1946 1290  JUN 26
1947 784  JUN 15
1048 1830  MAY 25
1949 804  JUL 24
1950 1120  JUN 19
1951 1020  MAY 5
1952 3310 1400 MST, JUN 26 3090  JUN 26
1953 1280 0400 MST, JUN 7 1240  JUN 7
1954 3230 0300 MST, JUN 10 3000  JUN 10
1955 912  JUN 17
1956 1250  APR 17
1957 660 1445 MST, JUN 13 651  JUN 13
1058 1390 0930 MST, JUL 2 1330  JUL 2
1969 1570 1600 CST, JUL 9 1550  JUL 9
1970 1360  JUN 20
1971 1100 0826 CST, JUN 10 1080  JUN 10
1972 3170 1159 CST, JUN 29 3030  JUN 29
1973 623 0449 CST, JUN 29 580  JUL 5
1974 1660  APR 25
1975 481 0144 CST, MAY 10 456  MAY 10
1976 442 2011 CST, AUG 22 439  AUG 22
1977 954 0205 CST, JUN 2 920 JUN 2
1978 951 0948 CST, JUN 15 943  JUN 15

% - Maximum Instantaneous Discharge
3** - Maximum Daily Discharge
m~/s - cubic metres per second




YEAR

1966
1967
1968
1969

1970
1971
1972
1973
1974
1975
1976
1977
1978

STRAWBERRY CREEK NEAR THE MOUTH - STATION NO. 0SDF004

MAXTMUM INSTANTANEOUS

m3/s

_53-

TABLE 14

MAXTMUM ANNUAL DISCHARGE

MAXIMUM DAILY
TIME AND DATE m3/s DATE
13.6  APR 15
8.1 MAR 6
60.9 APR 9
30.6 APR 6
2300 MST, APR 15 52.4  APR 15
2230 MST, APR 6 36.5 APR 7
59.5  JUL 2

2210 MST, APR 19% 102 APR 19%*
17.2  APR 19
18.3 APR 7
1250 MST, MAY 29 77.9  MAY 29
0300 MST, JUL 12 25.4  JUL 12

* - Maximum Instantaneous Discharge
*% - Maximum Daily Discharge
m~/s - cubic metres per second



TABLE 15
STURGEON RIVER NEAR VILLENEUVE - STATION NO. O5EA005

MAXIMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS MAXIMUM DAILY
YEAR  m3/s  TIME AND DATE n3/s DATE
1914 40.8  JUN 12
1915 50.7  JUN 13
1928 10.5  MAY 13
1929
1930 2.0 APR 6
1968
1969 33.1  APR 12
1970 54.9 0049 MST, APR 11 46.6  APR 11
1971 100 2230 MST, APR 21 96.0  APR 21
1972 59.7 2130 MST, APR 15 58.9  APR 16
1973 12.7 0400 MST, APR 2 9.3 APR 2
1974 138 1540 MST, APR 21% 136 APR 22%*
1975 26.5  APR 22
1976 15.9 APR 8
1977 16.8 0900 MST, APR 9 15.1 APR 9
1978 13.3 0940 MST, APR 4 10.8 APR 4

* - Maximum Instantaneous Discharge

3** - Maximum Daily Discharge
m~/s- cubic metres per second




YEAR

1966
1967
1968
1969

1970
1971
1972
1973
1974
1975
1976
1977
1978
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TABLE 16

WASKATENAU CREEK NEAR WASKATENAU - STATION NO. 05EC002

MAXTMUM ANNUAL DISCHARGE

MAXTMUM INSTANTANEOUS

m3/s  TIME AND DATE

6.7 0500 MST, APR
4.8 0009 MST, APR
45.3 1430 MST, APR
25.8 1630 MST, APR
3.1 1400 MST, JUN
34.0 0500 MST, APR
3.1 1930 MST, APR
3.5 1630 MST, APR
5.8 1330 MST, APR
8.0 1350 MST, APR

MAXIMUM DAILY
m3/s DATE
5.4 MAY 4
1.8 MAR 6
15 6.7 APR 15
15 4.6 APR 18
22% 44.2 APR 22%%
17 17.4 APR 18
26 0.9 JUN 26
21 32.8 APR 20
22 2.7 APR 23
10 3.5 APR 10
10 5.7 APR 10
8 7.5 APR 8

* - Maximum Instantaneous Discharge

*%

- Maximum Daily Discharge

m /s- cubic metres per second



TABLE 17
VERMILION RIVER NEAR VEGREVILLE - STATION NO. OS5EE003

MAXIMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS MAXTMUM DAILY
YEAR  m3/s  TIME AND DATE n>/s DATE
1967
1968 6.3 MAR 7
1969 13.3  APR 12
1970 6.5  APR 13
1971 21.6 0300 MST, APR 18 20.7  APR 18
1972 12.5 1340 MST, APR 15 12.2  APR 15
1973  18.8 0600 MST, JUL 7 18.5 JUL 7
19764 77.3 0610 MST, APR 20% 74.5  APR 20%*
1975  10.4 1500 MST, APR 25 9.6  APR 25
1976 2.1  APR 12
1977
1978 5.1 0900 MST, SEP 21 5.0 SEP 21

* - Maximum Instantaneous Discharge
3** - Maximum Daily Discharge
m~ /s - cubic metres per second
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TABLE 18
STURGEON RIVER NEAR FORT SASKATCHEWAN - STATION NO. 05EA001

MAXTMUM ANNUAL DISCHARGE

MAXIMUM INSTANTANEOUS MAXTMUM DAILY
YEAR  m3/s  TIME AND DATE m3/s  DATE
1914 51.8  JUN 22
1915 30.6  JUN 23
1916 17.0  APR 18
1917 31.4  APR 24
1918 16.4  APR 14
1919 10.8  APR 15
1920 28.9  MAY 14
1921 17.0  APR 13
1922 3.8  APR 29
1923 3.2 MAY 4
1927
1928
1929 8.7  APR 27
1930 4.4  APR 15
1931
1935 32.8 MAY 4
1936 58.0  APR 25
1937 9.2  APR 17
1938 20.3  APR 16
1939 5.2 APR 22
1940 47.3  APR 21
1941 12.8  APR 11
1942 4.0  APR 22
1943 54.4  APR 15
1944 ' 38.5  JUN 28
1945 5.5 APR 9
1946 13.7  APR 12
1947 10.5  APR 16
. 1948 89.8 MAY 7
1949 13.6  APR 13

#% - Maximum Instantaneous Discharge
#*% - Maximum Daily Discharge
m~/s - cubic metres per second
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(table 18 cont'd)
MAXIMUM INSTANTANEOUS
YEAR  m3/s  TIME AND DATE

1950

1951

1952

1953

1954 31.1 0400 MST, JUN 19

1955

1956

1957

1958 63.7 1700 MST, APR 7%
1959 15.0 1030 MST, APR 4

1960
1961 20.8 1115 MST, MAR 30
1962
1963
1964
1965
1966
1967
1968
1969

1970
1971
1972
1973
1974
1975
1976
1977
1978

% - Maximum Instantaneous Discharge

3** - Maximum Daily Discharge
m /s - cubic metres per second

MAXIMUM DAILY
m3/s DATE

6.7 APR 24
11.4 MAY 3
29.4 APR 15
33.4 AUG 14
28.9 JUN 19
18.3 APR 12
51.3 APR 30
14.0 APR 19
42.2 APR 7
13.5 APR 4
14.1 APR 10
18.9 MAR 30
25.2 APR 23
17.6 APR 24
10.6 APR 21
37.1 JUL 11
36.8 APR 6
22.4 MAY 1

8.5 MAR 14
18.4 APR 11
27.3 APR 19
51.0 APR 28
44.5 APR 22
12.3 APR 11
115 APR 27%%
21.1 APR 25
13.5 APR 8
21.7 APR 10
21.0 APR 11




station Number
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TABLE 19

NORTH SASKATCHEWAN RIVER BASIN

AVERAGE RATI0S OF ANNUAL MAXIMUM INSTANTANEOUS PEAK

TO ANNUAL MAXIMUM MEAN DAILY FLOWS

Station Name

Peak to Mean Ratio

c—

05DF001
05DC001
05DB001
05DA007
05DB002
05DB003
05DC002
05DD005
05FE001
05FB002
05FA001
05DC006
05EF001
05DFO04
05EA005
05EC002
05EE003

05EA001

North Saskatchewan River at Edmonton

North Saskatchewan River at Rocky Mountain House
Clearwater River near Rocky Mountain House
Mistaya River near Saskatchewan Crossing
Prairie Creek near Rocky Mountain House
Clearwater River above Limestone Creek
North Saskatchewan River at Saunders
Brazeau River below Big Bend Plant

Battle River near Unwin

iron Creek near Hardisty

Battle River near Ponoka

Ram River near the Mouth

North Saskatchewan River near Deer Creek
Strawberry Creek near the Mouth

Sturgeon River near Villeneuve

Waskateneau Creek near Waskateneau
Vermilion River near Vegreville

Sturgeon River near Fort Saskatchewan

1.07
1.04
1.09
1,04
1.08
1,18
1.07
1.20
1.09
1.12
1,05
1.17
1.06
1.36
1.14
1.33
1,04

1.20
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TABLE 21

DATES OF FIRST AND LAST ICE
FOR SELECTED STATIONS IN THE NORTH SASKATCHEWAN RIVER BASIN

Dates of Last ice

Dates of First

lce

Station Earliest Mean Latest Earliest Mean Latest

05DF001 Mar. 15/61 Apr. 15 | May 7/20 Oct. 10/69 Nov, 6 Dec. 7/33

05DC001 Apr. 6/15 Apr. 23 | May20/67 Oct. 22/19 Nov, 10 Dec. 24/54
& 57

05DB0O1 Apr. b/15 Apr. 19 | May 5/20 Oct. 15/30 Nov. 6 Nov. 28/54

& 54

05DA007 Apr. 25/74 May 6 May 19/72 Oct. 26/69 Nov, 1 Nov. 11/76
& 70

05DB002 Apr. 6/60 Apr. 20 | May 18/22 Oct. 4/57 Oct. 30 Nov. 12/65

05DB003 No Record Oct. 2L4/67 Nov, 1 Nov. 16/60

05DD005 Apr. 6/57 Apr. 19 | Apr. 26/59 Nov. 4/59 Nov. § Nov. 17/57

05FB002 Apr. 6/66 Apr. 15 | Apr. 29/67 Oct. 25/78 Oct. 29 Oct. 31/73

05FAQ01 Mar. 31/68 Apr. 15 | Apr. 28/24 Oct, 11-13 Oct, 29 Nov., 12/31

& 30 /19
05DC006 Apr. 5/73 Apr. 22 | May 1/67 Oct. 16/71 Oct. 27 Nov. 23/77
& 77

05DFO00L4 Apr. 4/73 Apr. 12 | Apr. 26/75 Oct. 23/76 Oct. 26 Nov. 2/71

05EA005 Apr. 4/73 Apr. 10 | Apr. 22/75 Oct. 15/30 Oct, 27 Nov, 9/78

05EC002 Mar. 30/76 Apr. 12 | Apr. 22/67 Oct. 7/70 Oct, 20 Oct. 30/73

71, & 75
O5EEQ003 Apr. 2/78 Apr. 12 Apr. 25/75 Oct. 26/70 Oct, 26 Oct, 31/73
05EA001 Mar. 31/61 Apr. 18 | May 5/67 Oct. 15/30 Oct. 27 Nov. 6/21

& 22
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SELECTED RIVER STAGE DATA
MISTAYA RIVER AT SASKATCHEWAN CROSSING

STATION Ne 05DA0OI

o

JUNE 11, 1972 }

JUNE 24, 1974
PEAK G.H. =208 m

PEAK G.H.= 2.03m 2.00
JULY 13, 1968, JULY 16, 1975
PEAK G.H. = 1.97m
JUNE 29, 1966
PEAK G.H. = 1.54m 1.50
GAUGE
HEIGHT
IN
METERS
1.00
0.50
Cavtion:
All gauge heights and elevations
given on this page refer only to
the hydrometric station location.
0.00 GAUGE DATUM =1624.99 m

FIG. 19




- 81 -

SELECTED RIVER STAGE DATA
CLEARWATER RIVER NEAR ROCKY MOUNTAIN HOUSE
STATION Ne 05DBO0O1

l 9.00 |
8.00
7.00
6.00
JUNE 27, 1915*
PEAK G.H.= 5.51m
5.00
GAUGE
HEIGHT
IN
METERS
JUNE 26, 1972 408
PEAK G.H.= 3.83m
JUNE 24, 1952 3.00
PEAK G. H.=3.44m
2.00
APRIL 30, 1957 } Caution:
REAK IGaH:541-:33m 1.00 All gauge heights and elevations
given on this page refer only to
g D ek the hydrometric station location.
.5.C. Dat
G C- ot 0.00 GAUGE DATUM = 958.10 m

FROM 1952 ONWARDS

FIG. 20
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SELECTED RIVER STAGE DATA
PRAIRIE CREEK NEAR ROCKY MOUNTAIN HOUSE

STATION Ne 05D8002

| 400

3.00
1 GAUGE [
= EGHT ™
N
JUNE 26, 1972 } o o METERS
PEAK G.H.= 2.31m |

MAY 8, 1964
PEAK G.H.= 1.94m

MAY 21, 1974 }

1.00
PEAK G.H.= 0.98m s

Cavtion:

All gouge heights and elevations
given on this page refer only to
the hydrometric station location.

GAUGE DATUM = 988.01 m
FROM 1951 ONWARDS.

0.00 |

FIG. 2]




JUNE 18, 1965
PEAK G.H.=3.1im

JUNE 25, 1972
PEAK G. H.= 2.39m

JULY 4, 1964

JUNE 16, 1970
PEAK G.H.= 247m
PEAK G. H.=2.01m }

JULY 14, 1975
PEAK G.H.= 1.06m

- 83 -

SELECTED RIVER STAGE DATA
CLEARWATER RIVER ABOVE LIMESTONE CREEK
STATION Ne 05DB003

4.00

3.00

GAUGE |
HEIGHT |

IN
METERS L/

2.00

1.00

0.00

Cavtion:

All gauge heights and elevations
given on this page refer only to
the hydrometric station location.

GAUGE DATUM =1356.87m

€

FIG. 22
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SELECTED RIVER STAGE DATA

NORTH SASKATCHEWAN RIVER NEAR ROCKY MOUNTAIN HOUSE
STATION N_ 05DC001

9.00
8.00
JUNE 27, 1915
PEAK G.H. =713 m } 7.00
6.00
GAUGE
HEIGHT
IN
JUNE 25, 1972 METERS
PEAK G.H.= 514 m 5.00
JUNE 18, 1965 }/—>
PEAK G.H.= 4.46m 4.00
3.00
JULY 17, 1949 }
PEAK G.H.=2.77m
200
Cavtion :
1.00 All gauge heights and elevations

given on this page refer only to

the hydrometric station location.

0.00 < GAUGE DATUM = 952.61 m

FIG. 23
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SELECTED RIVER STAGE DATA
NORTH SASKATCHEWAN RIVER AT SAUNDERS
STATION Ne 05DC002

9.00
8.00
7.00
6.00
GAUGE
HEIGHT
IN
METERS
5.00
JUNE 27 1915
PEAK G.H.= 476m
4.00
JUNE 23, 1952
PEAK G.H.=292m 3.00
JULY 15, 1953
PEAK G.H.=2.54m 2.00
Cavtion :
;LE,'LAYK ]é' ,,}935] 17m } 1.00 All gauge heights and elevations
R given on this page refer only to
the hydrometric station location.
0.00 GAUGE DATUM = 1119.71 m

FIG. 24
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SELECTED RIVER STAGE DATA

RAM RIVER NEAR THE MOUTH
STATION Ne 05DC001

JUNE 25, 1972

PEAK G.H.=294m }\_> 3.00

JUNE 16, 1970 }

PEAK G.H.=2.87m | GAUGE
L HEIGHT
JULY 6, 1969 IN
PEAK G.H.=233m L METERS
2.00
JULY 22, 1968
PEAK G.H.=1.36m
1.00
Cavtion :
All gauge heights and elevations
given on this page refer only to
the hydrometric station location.
0.00 GAUGE DATUM = 1052.35 m

FIG. 25
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SELECTED RIVER STAGE DATA
NORTH SASKATCHEWAN RIVER AT EDMONTON

STATION Ne 05DFO001

[ 1800 !

1600

LOWER CHORD*

LOW LEVEL BRIDGE
{ ELEVATION = 14.22 m

JUNE 28, 1915 1400

PEAK G.H. = 1373m {SIGNIFICANT FLOODING

REPORTED AT EDMONTON

JUNE 25, 1952

PEAK G.H.=10.59m 1200

PEAK G. H.=10.32m

}
}
JUNE 16, 1944 }
}
}

10.00
JUNE 8, 1954 GAUGE {MINOR FLOODING
PEAK G. H.=9.99m HEIGHT REPORTED AT EDMONTON
IN
JUNE 27 1972 METERS
PEAK G.H.= 9.75m 8.00
6.00
AUGUST 19, 1976
PEAK G.H.=4.37m 400
: ) Cavtion:

Note : This gauge is located at T .
the low level bridge in 2.00 All gauge heights and elevations
Edmonton. given on this page refer only to

the hydrometric station location.

» Lower chord or bottom flange

is the lowest horizontal struc- 0.00 GAUGE DATUM = 609.70 m

tural member supporting a

bridge deck.
FIG. 26



APRIL 17, 1974

PEAK G.H.= 3.65m }

- 88 -

SELECTED RIVER STAGE DATA

STRAWBERRY CREEK NEAR THE MOUTH
STATION Ne 05DF004

4.00

{

3.00
APRIL 9, 1969
PEAK G.H. = 2.72m L GAUGE [__JJ
___ HEIGHT [
IN ==
MAY 29, 1977

PEAK G. H =2.48m

APRIL 10, 1970

PEAK G.H. = 1.55m}

} e METERS [

1.00

All gauge

0.00

SIGNIFICANT FLOODING
IN RURAL AREAS

Caution :

heights and elevations

given on this page refer only to
the hydrometric station location.

GAUGE DATUM = 644.08m

FIG. 27




_89_

SELECTED RIVER STAGE DATA
STURGEON RIVER NEAR FORT SASKATCHEWAN
STATION Ne 05EA001

SIGNIFICANT FLOODING
APRIL 27, 1974 }_—> 4.-——{IN RURAL AREAS IN THE

PEAK G.H.=3.15m

3.00 STURGEON RIVER BASIN
MAY 7 1948 }
PEAK G.H. = 2.80m = P —
= EIGHT
IN ==
= ETERS

APRIL 7, 1950 } 300

PEAK G.H.= 1.05m

Cavtion :

All gauge heights and elevations
given on this page refer only to
the hydrometric station location.

0.00 GAUGE DATUM = 608.25 m

)

FIG. 28
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SELECTED RIVER STAGE DATA
STURGEON RIVER NEAR VILLENEUVE
STATION Ne 05EA005

SIGNIFICANT FLOODING
APRIL 21, 1974 } <__{IN RURAL AREAS OF THE
PEAK G.H. = 4.18m 4.00 STURGEON RIVER BASIN

APRIL 21, 1971
PEAK G.H.= 3.66m

APRIL 12, 1972 >
PEAK G. H.= 3.36m

3.00
GAUGE
HEIGHT
IN
METERS
2.00
APRIL 6, 1977
PEAK G.H.= 1.89m
1.00
Cavtion:
All gauge heights and elevations
given on this page refer only to
the hydrometric station location.
0.00 GAUGE DATUM = 65644 m

FIG. 29




APRIL 22, 1971
PEAK G.H. = 3.08m

APRIL 19 1974
PEAK G.H.= 2.82m

APRIL 18, 1972
PEAK G.H.=2.48

MARCH 25, 1968
PEAK G.H.= 1.18m
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SELECTED RIVER STAGE DATA
WASKATENAU CREEK NEAR WASKATENAU

STATION Ne 05EC002

f—

=P

)

}

4.00

3.00

GAUGE
HEIGHT
IN
METERS

2.00

1.00

0.00

All gauge heights and elevations
given on this page refer only to
the hydrometric station location.

GAUGE DATUM = 632.57m

FIG. 30
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SELECTED RIVER STAGE DATA
VERMILION RIVER NEAR VEGREVILLE
STATION Ne 05EC003

4.00
SIGNIFICANT FLOODING
APRIL 20, 1974 } {AT VEGREVILLE AND MANY
PEAK G.H.=3.62m AREAS OF THE VERMILION
RIVER BASIN.
APRIL 18, 1971 300
PEAK G.H.=293m

PEAK G. H.=2.75m

/—> GAUGE
JULY 7 1973 } HEIGHT

SEPT. 21, 1978
PEAK G.H.= 1.49m

1.00

All gauge heights and elevations
given on this page refer only to
the hydrometric station location.

0.00 GAUGE DATUM = 634.10m

FIG. 31
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SELECTED RIVER STAGE DATA
BATTLE RIVER NEAR PONOKA
STATION Ne 05FA00I

MAY 9, 1920*
PEAK G.H.= 4.63

APRIL 14, 1917*
PEAK G.H.= 4.14m

APRIL 19, 1974*
PEAK G. H.= 3.99m

APRIL 2, 1930*
PEAK G.H. = 0.84m

* Could not be tied to G.S.C.
Datum, gauge relocated
in 1976, with a Gauge datum
of 799.71 meters { G.5.C.).

9.00
8.00
7.00

6.00

SIGNIFICANT FLOODING
IN BATTLE RIVER BASIN

3.00

2.00

Caution:

All gauge heights and elevations
given on this page refer only to
the hydrometric station location.

1.00

0.00 GAUGE DATUM = N/A before 1976

FIG. 32
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SELECTED RIVER STAGE DATA

IRON CREEK NEAR HARDISTY
STATION Ne 05FB002

{SIGNIFICANT FLOODING

IN RURAL AREAS

APRIL 23, 1974
PEAK G.H.= 4.23m

4.00

APRIL 14, 1969
PEAK G.H.= 2.71 m

APRIL 17 1965 ) METERS
PEAK G. H.= 2.5Im

SEPT. 26, 1978
PEAK G.H.= 1.22m
1.00

Caution:

All gauge heights and elevations
given on this page refer only to
the hydrometric station location.

0.00 GAUGE DATUM = 604.81 m

FIG. 33
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0
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FIG. 35 - MASS CURVE OF RAINFALL
MILLWOODS, EDMONTON (97 STREET - 34 AVENUE )
JULY 10, 11, 1978
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FIG. 55 North Saskatchewan River near Rocky Mountain House, showing the
effect of downstream ice jam, Water Level approximately 958 metres,

around December 15, 1975.

é .1'#. r?c:fjw 4t : : X

FIG, 56 North Saskatchewan River near Rocky Mountain House, Highway 11
Bridge, Water Survey of Canada shelter on opposite bank. Water
Level approximately 958 metres, around December 15, 1975. h
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F16. 758 View of Ross flats from McDougall hill, Edmonton, during 1915 flood.
(McDermid Studios)

FIG. 59

View of Walter's Mill and flats from High Level Bridge, Edmonton,
during 1915 flood. Present site of Kinsmen Field. (McDermid Studios)




M i

FIG. 60

FIG. 61

View of the 105th street bridge, Edmonton, during the 1915 flood,
(McDermid Studios)

Low level bridge showing train during the 1915 flood. North Saskatchewan

River at Edmonton. (McDermid Studios)
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