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ABSTRACT

This report documents a major flood on the Illecillewaet River. On July
11 and 12, 1983 heavy precipitation fell over the Revelstoke-Golden area
of the interior of British Columbia. Heavy precipitation coming on top
of snowmelt and concentrated over the entire Illecillewaet basin produced
an estimated 40 year flood. An instantaneous maximum discharge of 440
cubic metres per second was estimated by the slope-area measurement
technique at the Water Survey of Canada stream gauging station
"INecillewaet River at Greeley." This value is 35 percent lower than
that obtained previously by extending a rating curve beyond the elevation
of overbank flow. Over bank flow must be defined either by velocity

meter or by indirect measurements.

Large quantities of bed material were carried through this reach during

the flood.

Washouts occurred on both the Trans-Canada Highway and the mainline CPR

through Rogers Pass. Numerous other washouts and slides affected the

general area.



Introduction

The Illecillewaei River rises in the Selkirk Mountains northeast of
Revelstoke. The gauging site 1s 1located 10 kilometres from its
confluence with Arrow Reservoir southeast of Revelstoke. The basin

at the gauging station has a drainage area of 1170 square kilometres

(xn?).

This report has been written to document a major flood, provide an
understanding of the causes of floods in the area and to present an
analysis of the basic data. It provides a general description of
events leading up to the flood, description of the storm event, the
extent of flooding and flood damage. The frequency characteristics
are presented to indicate the probability of the flood event of
July 12, 1983.

The slope-area measurement technigue is used to provide a reliable
estimate of flow when the stage-discharge relationship cannot be
extended with any degree of confidence. This relationship cannot be
extended into overbank flow conditions without being defined by
measurements. Usually by this +time the measurement site 1is
inaccessible, and there is danger of the cab1ewa§ towers co]]aﬁﬁing

and there is also excessive debris in the river channel.



Description_of Rainstorm

A major rainstorm occurred in the Revelstoke-Rogers Pass area of
British Columbia during the second week of July, 1983. The
meteorological situation associated with the heavy rainfall consists
of a series of frontal waves driven across British Columbia from the
Pacific by a west-southwesterly jet stream aloft. Continuous
rainfall accompanied each of two successive waves. Unstable air
produced showers and thundershowers following passage of the second

wave. Daily rainfalls for five selected stations in the area are

shown in Figure 1.

The main features revealed by Figure 1 include the heavy continuous
rainfall extending from the morning of July 11 to the early morning
of July 12, the heavy continuous rainstorm extending from early
morning to just after noon on July 13 and the thunderstorm rainfall

shown on the Revelstoke curve between 4 and 6 p.m. P.S.T. on July 13.

Runoff records indicate that for small to medium basins in the area
the initial period of continuous rainfall was of greater significance
than the 3-day accumulations even though the latter were indicative

of a greater return period.

The rainstorm occurred at a time when snowmelt was still in progress

and the river was already at medium stage.
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4.2

Description of Flood Damage

The rainstorm which occurred in the Revelstoke-Rogers Pass area from
July 10 to 15 caused washouts on both the Trans-Canada Highway and
the CPR mainline through Rogers Pass. Numerous other washouts and
slides affected the general area. Ouncan Lake experienced its
highest inflows on record. Some photographs of the Illecillewaet

River at the gauging station are shown in Figure 3.

Analysis of Flood Data

Description of Gauging Station

This station was established in 1963 with a wood stave well, float-
operated A-35 recorder and cableway. A Telemark, Memomark, and
D.C.P. have been installed at the station and referenced to the
Inside gauge. High water measurements are made from the cableway and
low water measurements by wading at various locations near the
cableway. Twenty-two years of instantaneous discharge data have been

obtained for this station.

Field Data

A field survey was undertaken on July 25, 1983. Four cross sections
were obtained with high water marks taken from silt and erosion marks
on the banks and on trees in the floodplain. Each section ‘was
located at a distance of 60 metres from each other. One section was
located at the cableway, two above and one below. The cross sections
are shown in Figure 2. Table 1 T1ists the data used for the slope-

area computation.



Table 1

Slope Survey Data

CROSS SECTION HIGH WATER DIFFERENCE WATER SURFACE
MARK IN ELEVATION SLOPE
(left bank)

Section #4
120 metres above cableway 104.18

Section #3
60 metres above Cableway 104.02 0.16 0.00267
Section #2
at Cableway 103.77 0.25 0.00417
Section #

60 Metres below Cableway 103.45 0.32 .0053
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4.4

Description of Channel Geometry

It §s assumed that as the flow increases, velocity increases and the
subsequent movement of the bed commences once friction has been
overcome. Friction reaches a maximum immediately before the bed
starts to move and then decreases to a constant value. Degradation
continues in the stream channel and the area of the section increases

as does the volume of discharge with a moderate increase in stage.

Figure 3 shows the stream channel at the cableway before and after
the flood. When equilibrium of the bed is reached, the stage then
increases at a constant rate as the discharge increases. At a given
stage, the channel downstream of the cableway begins to act as a
restriction to the flow and starts to cause backwater. The water
surface slope decreases as more water is entering the reach than can

be passed through.

This is not the usual condition where overbank flow causes the rating
curve to deviate abruptly to the right. The rating curve 13s
generally never defined by velocity measurements in overbank flow

conditions because of the reasons stated earlier.

Estimation of Flood Discharge
The slope-area technigue was used to estimate the peak discharge of
the channel. It is based on Manning's Uniform-flow equation. A1l of

the hydraulic parameters are obtained from cross section surveys
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except for Manning's n which was estimated from photographs of the
stream channel. The estimated instantaneous discharge for the flood

of July 12, 1983 was estimated to be 440 mo/s.

The previous maximum 9instantaneous discharge for the flood was

obtained from an extended rating curve and estimated to be 591 mals.

Flood Frequency Analysis
The Log Pearson III distribution has been fitted to the data by the
method of maximum 1ikelihood. This distribution appears to fit the

maximum instantaneous data fairly well as shown in figure 5.

Conclusions and Recommendations

The flood of July 12, 1983 was due to several factors:

1. antecedent conditions - the basin was already charged with
snowmelt runoff and the streamflow preceding the rainstorm was
at medium stage .

2. heavy precipitation - rainfall from the storm was concentrated

over the basin.

The frequency analysis based on the Log Pearson III distribution
indicates that the maximum instantantaneous discharge of July 12,

1983 has an estimated return period of 40 years.



The previous maximum instantaneous flow estimated for this flood at

591 m3/s is nearly 35 percent higher than the figure computed by

the slope-area technique.

Water surface slopes should be obtained at the same cross sections
for other periods of high flow to confirm the value of Manning's n

and the finding in this study.



ACKNOWLEDGEMENTS

The author would 1ike to acknowledge the contributions of the field staff
from the Water Survey of Canada sub-office of Revelstoke who conducted

the slope-area survey and provided the photographs of the flood.



BIBLIOGRAPHY

Dalrymple, T and M.A. Benson. Slope-Area Method. United States
Department of the Interjor. 1956.




SN 1y

Figures 1 - 5§



SUOT3V3IS pa3loe[es J0J ITejurey 3O =aIn) ssew T 21nbta

HLTT ATNP " (1Sd) LHOINOIW WOH4 SHNOH

927 §25 9FF FFF 9OF T0F 96 26 B8 ¥B 08 O/ 2/ B3 3 03 95 25 BY b Ov 9E 2 B2 F2 02 SF 2 B
__::___Z?____::_:___::_:.__:r___.:_._:__________:_:___:__:_w________:_____:______:______:___:______: _

(NOON) 3LV0 G

veo
______

1]

S
—02 m
—0F E
—09 ._.

1

[ ]
L

HYQ YJIR

1H0cHIV 3X0L5BA3Y

SSVd SHII0H N KITIV

W
a8

S3JAHNTD SSVH TTVANIVH



105 -
1045 4
104 -

103.5 !\-o’ .“.Ao—'—{l‘ "‘N e Sl
103 1 ] L—\J

1025 1 f

102 4

101.5 4
101 4 \
i ol S
100.5 4 /'. e L4
60 BO

Section #1 60 metres below Cableway /‘
=

ZO—=-I><mrm

100 : 3 + t } |
100 120 140 160 180 200
DISTANCE IN METRES

0 20 40
1045 [ *
104 Section #2 at Cableway

103.5 -
103 -

|
102.5 4 f
s

e $—p——o—s R
S = A

R
102

1015 ¢

101 1 ,/
1005 4 \e oot
100 | X

995 $ : : \.{5_’ 4

0 20 a0 60 80 100 120 140 160 180
DISTANCE IN METRES

EZO—==—>=Cmrm

Section #3 60 metres above Cableway

103 ("\ 4,/\\-« —
.l. \ / .—_'.—u..
102 {

101.5 A ,\//
101 1 7
180.5 - é\«”{A

] 20 40 60 ag 100 120 140 160
DISTANCE IN METRES

EO— =P xmrm

IIJ4.51- Section #4 120 metres above Cableway
104
1035 4

1 UIZO: 1L‘0’\‘/‘.'\./’\ _f/ w [.)-.

Q

102 1
1015 + A 1
1+
1005 +
100 +

99.5 : 4 } t + i
0 20 40 60 80 100 120 140 160
DISTANCE IN METRES

EO—={D<xXimrm

Figure 2 Cross Section of Illecillewaet River used for
TnAdi rort Mancnramant



JusWSINSEIN JOBITPUT

I0J posn IDATY ISEMSTTTOSTII JO UOTIDDS ssox) € 3anbrg

S341L3 Ml 33NV LSI]

092 ore (YA Q02 081 091 orl 0cl ]a]! 08
— { } ! ! } ! } ; ¢
O
o o
AVAN Tv
Q=0
o /prOIO =T m
\, s
~—e PRI
e N NN
o 1.
" /o\.\ o/olouoro/o/flo/ 8
¢
-\ 1g
*
> 1 0l
+ |
P A
Llgy
£B-INf-S] -o- E£8-UNP-GC -o-

—_ = w2 ww

N~ < Ow




Figure 4

el -
e e ST TMewr,. 4
- - = m~
e = s .
g “
T e
—
-~
> . -

Photographs of Flood of Julv 12

Tau




aaanny Aousnbaxj poold g =2anb1Jg

SHY3A NI TIWAHIINI FON3HHNO3H

008G 007 0S oc 07 0°§ 0°'¢ Ge' T Co0°7 EQO"T
o
v
| |
_ — N
:Fxhkhillﬁﬂﬂ i .
\;\\\\\r\ L b
1 0
"
d 0
~J
(1)
o
SINIWOW AG 03LYWILS3I SHIALIWVHVd w

NOILNBIHLSIO III 3dALl NOSHY3d 907 - AININO3H4 40074
A3133H9 1V HIAIH L3IVM3ITIIIITIL TCETOONBO

39dvHOSI A



