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RUSHOON FLOOD STUDY
Supplementary Report

1. Introduction

This report 1is a supplement to the Rushoon Flood Study which was
completed in June 1986 under the Canada-Newfoundland Flood Damage Reduc-
tion Program by ShawMont Newfoundland Limited in association with LaSalle
Hydraulic Laboratory Limited. The study identified the mechanics,
physical processes and factors responsible for the flooding, provided
1:20 and 1:100 year recurrence interval flood levels and evaluated
various remedial measures to alleviate the flooding problem. Methods to
estimate the flood peaks and identify the open water and ice seasons were
developed as part of the hydrologic studies. In the hydraulic studies, a
computer model developed by LaSalle was used to simulate open water and
ice conditions on Rushoon Brook. The consultant also carried out a field
program which included topographic surveying, flow measurements, and an
ice observation program to support the calibration and verification of
the hydraulic model and other aspects of the study.

Sometime after the completion of the study, the Burin Peninsula
area was subject to heavy rainfall which washed out a section of the road
embankment in the Rough Rocks area of Rushoon Brook. The Town Council
believed that the material from the road embankment washed downstream and
was deposited in the Salmon Hole Point area, which is subject to the
formation of ice jams. (See Figure 4.3) The Council was concerned that
the deposition of material in this section of the river bed would worsen
the ice jam problem. This concern was expressed to members of the
Steering and Technical Committees for the program at a public meeting
held in Rushoon to explain the results of the study and to discuss the
implications of designation of the flood risk areas.

Following the meeting the Steering Committee discussed the matter
and concluded that the matter warranted further investigation. LaSalle
Hydraulic Laboratory Limited, the consultant responsible for the ice
analysis in the original study was contacted to determine the possibility
of using the computer model set-up for the original study to evaluate the
effect of the change in the river bed on flood levels. LaSalle provided



an estimate for the work and were subsequently authorized by the Depart-
ment of Environment, on behalf of the Canada-Newfoundland Flood Damage
Reduction Program, to carry out the work,

The scope of the work was to determine the effects of deposition in
the lower sections of the Rushoon Brook using the hydraulic model which
was set-up for the Rushoon Flood Study.

2. Model Set-up

Cross-sections 5, 6, 7, and 8 surveyed for the Flood Study were re-
surveyed by Newplan Consultants Limited who were 1in the Community as
engineers for the construction of the provincially funded flood control
measures, The locations of the cross-sections are shown in Figure 4.3.
A new series of dice simulations was then carried out for the area
upstream of Salmon Hole Point using the revised sections. The simula-
tions were made with the same series of flows used in the original study,
ie. 10, 15, 20, 25, 30, 35, and 40 m3/s.

3. Model Results

The water surface profiles and ice volumes have been plotted
together with the original data on ShawMont Figures 4.5, 4.6 and 4.9.
Figures 4.5 and 4.6 show that the water levels upstream of Salmon Hole
Point through to Section 9 will increase due to the change in bed
geometry. However, at the same time, a slightly thicker ice cover
develops resulting in greater idice volumes, These values have been
plotted on Figure 4.9. As shown, a discharge of 37 m3/s with the new
sections yields an ice volume in the ice jam upstream of Salmon Hole
Point equivalent to the ice jam at the same location produced by a
discharge of 40 m3/s with the old sections. Therefore, 37 m3/s becomes
the new limiting condition for ice jam flood levels. THe flood stage
with a 1:100 year return period will now occur at the reduced discharge
of 37 m3/s,

Comparison of the ice jam elevations between the "new" and "old"



channel for the range of simulated flows is summarized in Table 1. The
greatest changes in flood levels were found for a discharge of 10 m3/s
where increases of between 0.47 and 0.95 m were calculated, depending on
the section. At maximum discharge, where it is assumed that all the ice
available upstream of Salmon Hole Point is contained within the jam, the
results show that elevation changes will be Tless pronounced. At Sections
5, 8 and 9 elevations will drop by between 0.04 to 0.08 m while at
Section 6 an increase of 0.02 m will occur. The largest increase in
level s calculated to occur at Section 7 where a rise of 0.29 m is
envisaged.

Appendix B contains the computer output from the simulations.
4, Conclusions

The results of the modelling indicate that the dice jam related
water levels will generally be higher with the new cross-sections but
that the increase is more significant at lower discharges. This means
that at a given discharge, in the low range, the ice jam water levels
will be higher with the new cross-sections.

The volume of ice produced in the reach above Salmon Hole Point
will increase due to a slightly thicker ice cover. As can be seen in
Figure 4.9, a discharge of 37 m3/s with the new stream bed yields an ice
volume in the ice jam upstream of Salmon Hole Point equivalent to the ice
jam at the same location produced by a discharge of 40 m3/s with the old
stream bed. This means that the same ice jam elevation, and same flood
Tevel, will now occur at a lower discharge (37 m3/s vs 40 m3/s) because
of the deposition in the channel.

From the results it {is apparent that there would be some increase
in levels for the 1:20 year return period flood. For the 1:100 year
return period flood the change in Tevel will be very small but flooding
will now occur more often since it will occur at a lower discharge.



TABLE 1

COMPARISONS BETWEEN NEW AND OLD CHANNEL ICE JAM ELEVATIONS

Section 0Q {(m /s) New Channel

01d Channel

Difference {(new-o0ld)

no ET (m) E1 (m) ET (m)
5 10 3.185 2.718 0.467
15 3.383 3.158 0.225
20 3.518 3.389 0.129
25 3,652 3.549 0.103
30 3.881 3.692 0.189
35 3.996 3,942 0.054
max (1) 4.041 4.199 -0.078
6 10 3.646 3,033 0.613
15 3.859 3.561 0.298
20 3.994 3.810 0.184
25 4.128 3.968 0.160
30 4.395 4.106 0. 289
35 4.512 4.388 0.124
max (1) 4.559 4.541 0.018
7 10 4.132 3.184 0.948
15 4.380 4.010 0.370
20 4.520 4.350 0.170
25 4.665 4.510 0.155
30 5.015 4.657 0.363
35 5.145 4.787 0.363
max (1) 5.199 4.907 0.292
8 10 4.181 3.309(2) 0.872
15 4.831 4.366 0.465
20 5.028 4.949 0.079
25 5.186 5.129 0.057
30 5.333 5.283 0.050
35 5.471 5.423 0.048
max (1) 5.523 5.558 -0.035
9 10 4.228(2) 3,757(2) 0.471
15 4.892 4.892 nil
20 5.093 5.093 nil
25 5.258 5.258 nil
30 5.410 5.410 nil
35 5.551 5.551 nil
max (1) 5.605 5.683 ~0.078
(1) : Q=37 m3/s new channel; 40 m3/s old channel.
{2) : No ice,



b

jui;i

oy

A
'

By & B4

M =

kd kA

TS %0 2% O

GAUGING STATION

( ) SEAWARD BRIOGE
b

e

WMETRES

FIGURE 4.3

.'/
A

.-

- RUSHOON HYDROTECHNICAL STUDY

- N_OCATION OF CROSS-SECTICNS

AN




RELL U T TR
S3Z20>  30xero5d 3bwas
Wy 301 =

Y3A02 33! NIHL »—m—

H3LlVYM N340 O——0O

ON3237

v NOILD3S

(s/¢w) D
09 0% 0,4 ot (074 ol 0

§'¥ 38N

HNOlLVYA33

('0°'S'9 w}

€ NOILD3S
{s/cw) D

NOILYA33

(059 w)

2 NOILD3S
(s/cw) D

TRl




LT e T R

TN B L
3230200 2RVmrTsia. Bbuas
WYl 331 =

¥3A0D 331 NIHL »———
Y31vM N340 O——O

ON3937

Ol NOIL33S
{s/cw) D

boo o - - e e
- - i PR -

9"t 34N0id

o]}

NOILVYA3T3

('0'5'9 w)

09

6 NOILO3S
E PM
{(#/cw) 0

L

05 0~

2

o_m o)A

R

NOILVA3T3

Of

- ———— - - ———

8 NOILO=S
Lg
J\mE )
a9 0s Opv ' Om 02 Ol

i i L

———— e - - ——— e




FIGURE 4.9
50 e e
404 — - - - -
ESTIMATED ICE VOLUME
ABOVE SALMON HOLE POINT
o) : _ |
> 30 I
= |
- =
o .
E § |
wow |
w o C_)E 20 4+ -
2s1 |
o a
owg o
“E3
Lo g 10 - l
8 oW |
0 ; . . | 1
0 10 20 30 1 40 50

DISCHARGE {m>/s)

rer—— 1CE VOLUMES W iTH  EW chiuquL

RUSHOON HYDROTECHNICAL STUDY

ICE JAM VOLUMES AS A FUNCTION OF DISCHARGE




Appendix A
LASALLE'S REPORT



LASALLE HYDRAULIC LABORATORY LTD.

0250 SAINT PATRICK ST,, LASALLE, P.Q. HB8R 1R8
TELEPHONE: (514) 366-2970, 366-2464 FELEX--85-268589- TELEGRAMME: LASYDRO-MONTREAL

o

o

I'_ l YOUR REF.

Newfoundland Department of the Environment,

P.0. Box 4750, 36
St. John's, Newfoundland OUR REF. €
AlG 577

L—' Attention : Mr, R. Picco, P. Eng. _J LASALLE , July 10, 1987.

Reference : Rushoon Brook Ice Study

Dear Sir

Further to your letters of June lst and June 23rd 1987, a new series of
ice simulations have been carried out upstream of Salmon Hole Point,
incorporating the revised cross-sections 5, 6, 7 and 8. The results from
the calculations are enclosed.

The accumulation ice cover characteristics obtained fram the comptter runs
with discharges of 10, 15, 20, 25, 30, 35, 37 and 40 m /s are given in

the enclosed print-outs. The water surface profiles and ice vgolumes have
been plotted together with the original data on ShawMont figures 4.5, 4.6
and 4.9. Figures 4.5 and 4,6 show that water levels upstream of Salmon
Hole through to section 9 will increase due to the change in bed geometry,
However, at the same time, a slightly thicker ice cover develops

resulting in greater ice volumes, These values have been plotted on
Figure 4.9, As shown, the ice volume contained in the ice jam with the
new channel Sectigns equals the ice volume upstream gf Salmon Hole at a
discharge of 37 m”/s compaged to a discharge of 40 m~/s with the old
sections. Therefore, 37 m°/s becomes the new Yimiting condition for ice
jam flood levels.

Comparisons between “new" and "old" channel results and expected changes:
in flood Tevels have been summarized in Table 1. The greatest thanges in - \\
elevation were found for a discharge of 10 m°/s where increases of R TN
between 0.47 and 0.95 m werg calculated, depending on the section.. For -
other discharges up to 35 m°/s , the increases were smaller, ranging.. -

o .



between 0.05 and 0.47 m. At maximum discharge, where it is assumed that
all the available ice upstream of Salmon Hole is contained within the jam,
the results show that elevation changes will be less pronounced. At
sections 5, 8 and 9, elevations will drop slightly by between -0.04 to
-0.08 m while an increase of 0.02 m will occur at section 6. The largest
increase in level is calculated to occur at section 7 where a rise of 0.29
m is envisaged,

[f you have any further questions, please do not hesitate to contact the
undersigned.

Yours very truly,

oA
/ éﬂ;po,& ~

R

Graham K. Holder, Eng.

GKH/c1

Encl.
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