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APPENDIX 1 - FLOOD DESCRIPTIONS

(from "Terms of Reference for a Hydrotechnical Study of the

Rushoon
Program)

Area, Canada - Newfoundland Flood Damage Reduction

Recent Flooding Events

(i)

(ii)

(iidi)

February 1973

During the period of February 2 - 5, 1973, rain, mild
temperatures and an ice jam in the Rushoon Brook caused
flooding. It was reported that two bridges and several
outbuildings were destroyed and that a number of houses

were damaged. No estimate of damage was reported.
March 1975

Then from March 22 - 23, 1975 similar conditions caused
the river to overflow its banks. PFour families were
evacuated at this time. It was reported that the river
tends to overflow its banks every spring.

March 1983
The sequence of events as described by various persons

and by investigation during the site visit as documented
%*
in a Department of Environment Report dated 1983.

Newfoundland Department of Environment Water Resources
Division

"Report on Flooding of Rushoon"

St. John's, Newfoundland 1983



APPENDIX 1 - FLOOD DESCRIPTIONS (Cont'd.)

Recent Flooding Events (Cont'd.)

At 6:30 p.m. on March 3, 1983, the ice cover on the
Rushoon River broke. Shattered pieces of ice flowed down-
stream and a blockage occurred at the constriction in the
channel near the harbour. Ice backed up about 100 metres
behind this jam.

Flooding started almost immediately as water started to
flow under, through and around the retaining wall con-
structed along the river. The wall did prevent pieces of

ice from entering the town and causing serious damage.

About eight houses were flooded at this time and four of
these were evacuated as a precautionary measure. Fear was

expressed that the retaining wall would collapse.

The flows peaked overnight and on the morning of March 4
water levels had dropped slightly. Officials from various
government departments and agencies arrived during the
day and at approximately 6:30 p.m. a meeting was held by
the Town Council to discuss the problem. A decision was
taken to blast the jam.

The weather turned colder overnight and on the morning of
March 5 flows had reduced significantly.

The blasting team arrived in Rushoon at 8:30 a.m. on
March 5.

Blasting started early in the afternoon and continued
while light was sufficient. The small explosions, which
were necessary due to the close proximity of buildings,
had only a slight effect on the ice jam which was 2.4 to
3.6 metres tﬂick.



APPENDIX 1 - FLOOD DESCRIPTIONS (Cont'd.)

Recent Flooding Events (Cont'd.)

On March 8, a D-8 dozer and a large tracked backhoe were
brought in by the Department of Transportation. This
equipment was successful in opening a 10 metre wide
channel through the ice jam.

Property damage was limited to flooding in the basements?
of seven houses and the Parish Hall. Damage was estimated
to be about $25,000. In addition, seven families were

forced to leave their homes for three days.

* Only one house in the flcoded zone has a basement. It was

flooded. Water reached the ground floor of one house and damaged

underfloor insulation in two/three houses. See Field Report.
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APPENDIX II - REGRESSION ANALYSIS

Background

Regression analyses were carried out to develop a
relationship for peak flows on Rattle Brook which could
then be transposed to Rushoon Brook. These analyses
tested sixteen sets of data relating both instantaneous
and daily peak floods from Garnish, Pipes Hole and
Come-by-Chance Rivers with corresponding peak flows on
Rattle Brook.

Comparisons between instantaneous and daily peak flows
were also made for Rattle Brook, Garnish and Pipers Hole

Rivers.

The results are compiled under sections II.2 and II.3
which follow.

II-1



I1.2

(i)

(ii)

Analysis

Selection of High Flow Events

The daily flow records for Rattle Brook were examined to
identify high flow events for use in the regression
analysis (see Figures II-1l, II~2 and II-3). The
corresponding instantanecus flows on Rattle River and the
corresponding flows on Garnish River, Piper's River and
Come-by-Chance River were then obtained. The initial
requests for instantanecus flow data revealed a lack of
information for instantaneous flows on a daily basis. The
best source of data was found to be the preliminary
computation sheets, termed the 'four-month sheets' which
are produced by the Inland Waters Directorate, but not
generally issued to the public. These sheets contain the
maximum instantaneous flow for each month, in addition to
the daily average flows. The four month sheets were
obtained for the period of record on Rattle River, (1981
to 1984) for the above mentioned rivers. .

The instantaneous flows obtained are summarized in Table
II-1. The instantaneous flows are not available for every
event, due to backwater conditions or gauge failure, but
a sufficient number of events are available for the
regression analysis to yield significant results.

Multiple Regression Analysis

The peak £flood events were subjected to a multiple
regression analysis using both linear and non linear
comparisons. A total of 16 comparisons were made, the
results are shown on Table II-2. The selected formulae

were those with the highest regression coefficient (RZ).

II-2
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Results

The selected formulae are:

Q Rattle = [0.0368Q'p + 0.3580Q'G + 0.6161]
and
Q Rattle = [0.0217Q'p + 0.5066QG - 0.1685]
Where:
Q Rattle = Instantanecus peak flow on Rattle Brook
Q'p = Instanéaneous peak flow on Pipers Hole River
Q'G = Instantaneous peak flow on Garnish River
Qp = Mean daily flow on Pipers Hole River
QG = Mean daily flow on Garnish River

- all flows in m°/s -

Data and results of regression analyses are summarized in
Tables II-1 to II-3.

I1-3
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Comparison of Instantaneous Peak and Daily Peak Flows

Comparisons of instantaneous and daily peak flows on
Garnish, Pipers Hole River and Rattle Brook were carried
out to provide a method for estimating instantaneous peak
flows from daily peak flows, if required. Data and
results of these comparisons are compiled in Tables II-4
to II-6 and Figures II-1 to II-7.

I1-4
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II-5

Rushoon Instantaneous Peak Flow Comparison

Comparison of Multiple Regression Analysis Results

Comparison of Mean Daily and Instantaneous Flows for
Garnish River

Comparison of Instantaneous and Mean Daily Flows
Rattle Brook

Comparison of Instantaneous and Mean Daily Flows
Pipers Hole River

II-5
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TABLE II-1

Rushoon Instantaneous Peak Flow Comparison

Month Date Rattle Piper’s Garnish C by C
Apr 81-04-24 1.56 ———- -—— 2.64
May 81-05-02 9.01 - ———- 10.80
Jun 81-06-08 4.65 ———— ————— -———
Jul 81-07~15 26.40 181.C0 30.20 11.60
Aug 81-06~18 7.36 54,40 B.14 7.55
Sep 81-08-20 22.40 85.30 -——— 7.17
Oct 81-10-16 20.90 1956.00 486,30 18.70
Nov 81-11-22 9.47 61.60 19.50 -———
Dec 81L-12-17 10.80 76.50 -——— 7.68
Apr 82-04-20 16.70 -——— 39.50 23.80
Jun 82-06-29 9.33 33.40 24,90 5.16
Sep 82-09-08 6.02 41,90 15.80 5.39
Oct 82-10-02 3.16 46,00 8.89 5.36
Nav 82-11-23 17,30 92.00 20.60 15,80
Dec 82-12-12 9.50 - -——— 8.30
Jan 83-01-13 24.80 3C0.00 41.90 34.10
Feb 83-02-06 6.5%7 50.50 - m———
Apr 83-04-13 8.89 —-——— ——— 10.00
May 83-05-14 9,24 -—— 17.20 ————
Jun 83-06-02 20.30 57.70 32.60 17.40
Jul 83-07-26 6. 44 20.00 12.20 1.52
Aug 83-08-14 6.19 ———— 14,30 -———
Sep 83-09-08 7.158 88.30 20.60 ————
Oct 83-10-28 3.21 -——— -———- 3.63
Nov 83-11-18 38.00 119.00 32.10 32.20
Feb 84-02-04 32.70 395.00 51.60 -———-
Mar 84-03-01 11.860 110.00 20.50 5.88
Apr 84-04-07 18.50 114.00 31.40 16.30
May 84-05-18 11.30 88.30 33.30 10.60
Jun 84~-06-04 3.981 30.20 8.52 -———
Aug 84-08-25 2.67 61.10 -———— ————
Sep 84-09-18 13.10 111.00 ———— -———
Oct 84-10~-10 1.93 28.80 6.75 t.74
Dec 84-12-05 36.90 93. 40 -———— 16.70

- e e e e Wl ke S N ML R TP MY R M R R GD ST WE WS am W e L MR Ws G wm e e e

(1) All flows in m3/s
{2) Used in Analyses 1 to 7

(3) Come-by-Chance River
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TABLE II-2

COMPARISON OF MULTIPLE REGRESSION ANALYSIS RESULTS

Linear Regression Analysis: Qr = (A»Qp) + (B*Qg)+ (CxQc) +D

Come by Data
Pipers Garnish Chance Constant Points R"2 S.E.
(A) (B) (C) (D)
1 0.8248 4.2886 24 0.5607 6.743
2 0.0785 6.7629 25 C.4141 8.151
3 0.6128 -0.9487 22 0.64897 5.829
4 -0.0008 0.1994 0.7438 1.5221 18 0.7813 5.305
5 -0.0003 0.9043 5.5113 i8 0.5988 7.198
6 0.1341 0.6915 2.3674 16 0.7338 5.384
* 7 0.0368 0.3580 +0.6161 18 0.8426 3.778

Based on Instantaneous Flows

Non-Linear Regression Analysis: Qr (Qp~A)*(Qg~B)*#(Qe"C)H*D

Come by Data
Pipers Garnish Chance Constant Points R~2 S.E.
(A) (B) (C) (D)
8 0.8363 1.2583 24 0.6754 1.237
9 ©.8482 0.2744 25 0.5447 1.745
10 1.1657 0.3120 22 0.7902 1,428
11 0.0249 0.6856 0.3933 0.52086 15 C.8364 1.459
12 0.1569 0.6496 1.2753 18 0.6885 1.6821
13 0.6758 Q.3875 0.6047 16 0.8198 1.443
1a 0.2483 0.8752 0.2493 18 0.8384 1,398

Based on Instantaneous Flows

Linear Regression Analysis: Qr = (A%Qp)+(B*Qg)+(C*xQc)+D
Other comparisons

Data
Pipers Garnish Constant Points R~2 S.E.
(A) (B> (D)

*15 0.0217 0.5066 ~0.1685 18 0.8419 3.7870
16 0.0126 0.3626 0.2532 18 0.8738 2.2741
15 = Mean Daily Flows on Pipers and Garnish,

Instantaneous Flows on Rattle
16 = Mean Daily Flows on Pipers, Garnish and Rattle

* Selected formulae
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TABLE II-3

Comparison of Mean Daily and instantaneous Flows
for Garnish River

: Inst. Daily Ratio
Month Date Garnish Garnish

- Jul 81-07-15 30.20 29.40 1.027
Aug 81-08-18 8.14 8.086 1.010
Oct 81-10-16 46.30 44,8590 1.038
Nov 81-11-22 19.50 19.10 1.021
Jun 82-06-29 24.90 16.40 1.518
Sep 82-09-08 15.80 15,70 1.006
Oct 82~10-02 9.89 8.86 1.003
Nov . 82-11-23 20.60 20.30 1.015
Jan 83-01-13 41.90 38.10 1.072
Jun 83-06-02 32.60 31.80 1.0258
— Jul 83-07-26 12,20 11.80 1.034
Sep 83-09-08 20.60 16.70 1.234
Nov 83-11-18 32.10 30.70 1.046
Feb 84-02-04 51.60 47.10 1.096
- Mar 84-03-01 - 20.50 20.30 1.010
Apr 84~04-07 31.40 31.30 1.003
May 84-05-18 33.30 29.40 1.133
- Jun B84-06-04 8.52 7.40 1.151
Oct 84-10-10 6.75 6.37 1.060
N Max 51.60 47.10 1.151
Averages= 1.079
Std. Deviation= 0.119
o ‘ Variances= 0.014
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TABLE TII-4

Comparison of Instantaneous and Mean Daily Flows
For Rattle Brook

Inst. Daily

Month Date Rattle Rattle Ratio
Jul 81-07-18% 26.40 18.70 1.412
Aug 81-08-18 7.36 5.90 1.247
Qct 81-10-16 20.90 16. 40 1.274
Nov 81-11-22 9.47 7.43 1.275
Jun 82-06-29 9.33 7.66 1.218
Sep 82-09-08 6.02 5.57 1.081
Oct 82-10-02 3.16 2.64 1.197
Nov 82-11-23 17.30 106.70 1.6817
Jan 83-01-13 24.80 18.90 1.312
Jun 83-06-02 20.30 13.30 1.526
Jul 83-07-26 6.44 4,35 1.480
Sep 83-09-08 7.15 4,84 1.541
Nov 83-11-18 38.00 28.30 1.343
Feb 84-02-04 32.70 21.50 1.521
Mar 84-03-01 - 11.60 8.35 1.388
Apr 84-04-07 18.50 11.40 1.623
May 84-05-18 11.30 9.82 1.151
Jun 84-06-04 3.91 3.43 1.140
Oct 84-10-10 1.93 1.77 1.080
Max 32.70 21.50 1.623
Averages= 1.339

Std. Deviation= 0.170

Variances= 0.029
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TABLE II-5

Comparison of Instantanecus and Mean Daily Flows
For Pipers Hole River

Inst. Daily

Month Date Piper’s Piper’s Ratio
Jul 81-07-15 191.00 108.00 1.769
Aug 81-08-18 §4.40 45.00 1.209
Oct 81-10-16 195.00 178.00 1.096
Nov 81-11-22 61.60 58.00 1.0862
Jun 82-06-29 33.40 31.00 1.077
Sep 82-09-08 41.90 38.20 1.097
Oct 82-10~-02 46.00 42.60 1.080
Nov 82-11-23 92.00 76.90 1.196
Jan 83-01-13 300.00 263.00 1.141
Jun 83-06-02 57.70 51.60 1.118
Jul 83-07-26 20.00 16.80 1.190
Sep 83-09-08 88.30 61.30 1.440
Nov 83-11-18 119.00 89.10 1,336
Feb 84-02-04 395.00 385.00 1.0286
Mar 84-03-01 110.00 84,50 1.302
Apr 84-04-07 114,00 109.00 1.046
May 84-05-18 88. 30 78.20 1.129
Jun 84-06-04 30.20 29.80 1.013
Oct 84-10-10 28.80 28.60 1.007
Max 395.00 385.00 1.302
Average= 1.175

Std. Deviation= 0.179

Variance= 0.032
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FIGURES

II-1

II-2

II-3

II-6

I1-7

Rattle Brcok near Boat Harbour Flows for 1981
Rattle Brook near Boat Harbour Flows for.1982
Rattle Brook near Boat Harbour Flows for 1983
Multiple Regression Analysis Results

Comparison of Maximum Instantanecus and Mean Daily Flows,
Rattle Brook near Boat Harbour

Comparison of Maximum Instantaneocus and Mean Daily Flows,
Garnish River near Garnish ’

Comparison of Maximum Instantaneous and Mean Daily Flows,
Pipers River near Pipers Hole
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APPENDIX III

ICE SEASON DELINEATION PROCEDURES: TEST APPLICATIONS



Background

A key element in the ice season delineaticn procedures is a means
of predicting ice conditions in Rushoon Brook. Ideally, this could
be accomplished by a complete accounting for all thermal energy
inputs and outputs to the system. However, this type of accounting
is rarely feasible in practice unless supported by an elaborate
(and expensive) data collection system. An alternative approach
depends on correlating the process of ice/growth decay to more
easily observable data (temperature, flow, hours of sunshine, etc)
by means of multiple regression analysis to produce a stochastic
model of the process. This method, while less elaborate, also
depends on the availability of a substantial amount of data,
preferably a minimum of 10 years of observations! Evidently
neither of these approaché could be applied in the present study
for want of background data.

Since the only data available were degree day statistics at St.
Lawrence and Come-by-Chance and for nearby Boat Harbour since Dec.

1982 it was necessary to develop a less elaborate procedure for

assessing ice conditions in the river.

The subjects of ice growth* and ice decay** are treated at
considerable length in texts on ice engineering, which eventually

* Michel, B "Ice Mechanics™

Les Presses de l'Universite Laval (1978)

Shulyakovskii, L.G. "Manual of Forecasting Ice Formation for

Rivers and Lakes"

Israel Program for Scientific Translations
(1966)

III-1



Background (Cont'd)

conclude that for practical purposes ice growth and decay are best
related to cumulative degree days of freezing (S =2- T, T sIOOC)

and cumulative degree days of thawing (D = 3 + T, T > 0%c).
Specifically the two following types of relationships are

recommended:
(i) for ice growth t = AJE
and
(ii) for ice decay t = B.D
0 o]
Where: S = “C. days, belaw 0°C

c. days, below 0°c

t = ice thickness in cm

Values for the coefficients A and B are cited in the ice
engineering literature based on site specific observations
collected in mainly nordic environments. In deriving these
coefficients it is usually assumed that ice growth is the result
of a prolonged period of sub-freezing temperatures, while decay is
the result of a continuous period of above freezing temperatures;
in other words, interruptions to either process are ignored. While
these assumptions may be acceptable for nordic climates, they are
certainly incorrect for a maritime climate such as experienced on
the Burin Peninsula where a pattern of alternating periods of

freezing and thawing weather is the norm.

In order to represent this process a unified formula is proposed:
t = AfS + B.D

Two formulations were derived and tested:

(i) a formula in which coefficients A and B were estimated in
the conventicnal fashion (A = 2.4, B = 1.4);

ITTI-2



Background (Cont'd)

(ii) 'a formula in which coefficients A and B were determined
by solving the above equation using actual ice depth and
degree day data collected during the winter of 1984/85 on
Rushoon Brook (A = 4.5, B = 4.8).

From:

Period - Dec. 28, 1984 to March 27, 1984:
t =50 em, S = 478°C., days, frost, D = 10°C. days, thaw

Period - Dec, 28, 1984 to April 6, 1984:
t= 30 cm, S= 495.5°C., days, frost, D= 14.5°C. day, thaw

t was measured at Tidal Pool in cm.

Both formulae were tested for the winters of 1972/73 and 1982/83
for which some evidence (mainly photographs) of ice thickness is
available. The results are shown in Figure III.1 and III.2. Both
formulae represent conditions on the river in a realistic pattern;
however, it was felt that the second formula:

t =4.5/5 + 4.8D

was more appropriate for use on Rushoon Brook, since it was
derived from actual on-site observations.

III-3



FIGURES

ITI-1

I11-2

Ice Season Delineation Comparison of Study
Criteria with Backwater Indications

Ice Season Delineation Comparison of Study
Criteria with Backwater Indications
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APPENDIX IV

ICE MODEL FLOW CHARTS




PROGRAMME NO 1 DE CALCUL DES GLACES -~ ( 1CE CALCULATION $

PROGRAM %1 )

CHARGEMENT DU PROGRAMME "~ (LOAD PROGRAM )

CHARGEMENT DU FICHIER DES SECTIONS-EN-TRAVERS,
DES CARACTERISTIQUES HYDRAULIQUES ET | X-%ECTIONS

( LOAD DATA ¢

DES COORDONNEES BATHYMETRIQUES 1T HYDRAULIC CHARACT.
' l DEPTH C0-ORDINATES)
CHOIX DES OPTIONS | —($ELECT CALCULATION QPTION)
- |

REMOUS EM EAU LIBRE

FORMATICN D-UW COUVERT MINCE

EPAISSISSEMENT PAR ECRASEMENT

EPAISSISSEMENT PAR TRANSPORT

DEBACLE AVEC COHESION

(BACKWATER - OPEN WATER (CNDPITION)

—(THIN "ICE COVER CONDITLONS)D
—CIE COVER PRODUCED BY (CE SHOVES)
T ((CE COVER TH(CKEN BY BLOCKS

TENTRAINED BENEATH STATIC COVER)Y

T (BREAKLP WITH COHESION)



REMOUS EM EAU LIERE

'

ENTREE DES MUMEROS DE LA
SECTIOM DE DEPART ET DE LA
SECTION D/ARRET

'

ENTREE DU DEBIT G ET DU
NIVERU DE DEPART: N1

'

CALCUL DE L“AIRE AL, DE LA
LARGEUR Bi ET DU RAYON HYDRAULIGUE RH1

l

.CALCUL DE LA YITESSE ¥4 ET OU
NIVERU D’ENERGIE E1

l

CALCUL DU NIVERU CRITIQUE NC2
DE LA SECTION AMONT SUIVANTE

N2 = Ml N2 = NC2

CALCUL DE A2, B2, Y2 ET RH2




CALCUL DE ¥ = Y1} Vo

ET DE RHm= R—H—I-E—Rﬂ"l

. Im“n<
CALCUL DE 1 = — 73]
m

ET DE AH = 1.AL

CARLCUL OU NIVEAU r\’%
N'2 = E14 AH - G
MET EN MEMOIRE Ny = Np + N
N2, V2, A2, B2, RH2, i 2

REPREND LES MEMES CALCULS AVEC
LA SECTION 3 QUI REMPLACE LA
SECTION 2 ET LA SECTION 2 QUI
REMPLRCE LA SECTION 1 ET AINSI
DE SUITE JUSRQU-A LA SECTICN D’ARRET

'

IMPRIME LE TABLERU DES RESULTATS




PARTRGE DU DEBIT
ENTRE DEUX BRAS

'

NIYERU A LA SECTION AVAL
COMMUKE RUX DEUX BRAS
NEY

l

DEBIT DANS CHRQUE ERAS
QA = 0B = QT/2

'

REMOUS DRNS LE BRAS A DONNE
@ LE NIYEAU KA A LR SECTICN

COMMUNE RMONT

'

REMOUS DANS LE BRAS B DONNE
LE NIVEAU MB A LA SECTION
COMMUNE  RMONT

NA EST LE NIVERU A LR
SECTION RMONT COMMUNE
QR ET GB SONT LES DEBITS DANS
CHACUN DES BRAS

NA - NAV
¥R = o
¥B = NB - NAV
QB
QA = QT _—XB |
XA + XB
B = qT XA
XA + XB

'

POURSUITE DES CALCULS POUR
LES SECTIONS PLUS EN AMONT




FORMATION D“UN COUVERT MINCE

'

ENTREE DES NUMEROS DE LA SECTION OE
DEPART ET DE LA SECTION D/ARRET

'

ENTREE DU DEBIT Q@ ET DU NIVEAU
DE DEPART N1

l

CALCUL DE L’AIRE A1 DE LA LARGEUR B1,
DE LA PROFONDEUR MOYENNE Hi = A1/B1

'

CALCUL DE ¥ = 6% B,C,°H "

O

CALCUL DE t; H; FORMULE 1 SECTION EN ERU LIBRE

PROGRAMME REMOUS EN EAU LIBRE

l

CALCUL DE t;» Vu,. ET h,

FORMULES 2, 3, 4

(1):

(2):
(3):
(4):

_ 0,094 (t/H)% (1 - 0,92 t/H)3
Y 1 + 0,92 t/H

H{t/H)

rt
n

h=H-0,92 ¢t

2

Vu = &



CALCUL POUR LA SECTION AMONT
SUIVANTE, DU NIVEAU CRITIGUE NC2
.NA = NC2

l

CALCUL DES CARACTERISTIGUES
CORRESPONDANTES Yy2, H2, T2
POUR LE NIYERAU NA

'

CALCUL DES YALEURS MOYENNES

Vm = VU1 ; Vug
hh + h -
h =
m p)
N t+ c.
Cm = 1 . 2

,

CALCUL DE LA PENTE MOYENNE

in =2

CHRRGE A LA SECTION #2

Ez = Nt + Mu /29 + ip.AL

l

NIVERU R LA SECTION 2
N= E; - Yu#/2g

LR SECTION #2 EST EN ERU LIBRE

'

'REMOUS EN EAU LIBRE




NA =

NA + N
0

r

LE NIYEAU A LA SECTION 2 EST N2
ET LES CARACTERISTIQUES SOMT CELLES
CALCULEES. OM PASSE A LA SECTION
AMONT SUIVANTE




EPAISSISSEMENT PAR ECRASEMENT

'

LE PROGRAMME RECHERCHE LA SECTION i: LA
PREMIERE A LA LIMITE AMONT DU COUYERT MINCE
CARLCULE PAR LE PROGRAMME PRECEDENT

'

CALCUL DU NIYEAU CRITIQUE NC1

'

CARLCUL DE t,, hy; ET Vy;

l

LECTURE DU NIYERU NA DE
LA SECTION AVAL DEJAR CALCULE PAR
LE PROGRAMME PRECEDENT

l

Nz = NAR
CALCUL DE to,h; ET Vy»
POUR LE NIYEAU N

t

vU]. + ._Vuz
2

h h
hm = 12+ 2

Cn = €, t Co

5
M

)

513 r— 1>

3

o

+

Es =Ny +V¥,%/2g - im.AL




NIVEAU A LA SECTION 2
N'2 = E2 - Vu2/29

L 2

Nz EST LE NOUVERL NiVEAU A

- LA SECTION 2 ET ON PASSE A LA

SECTION AYAL SUIVANTE 2 QUI DANS
LE CALCUL REMPLACE 2 ET LR

- SECTION 2 REMPLACE LA SECTION 1

m ;

MISE EN MEMOIRE

N2

N2 + N'z2
—




LE MIYERU A LA SECTIOM #2 EST INCHANGE.
LE PROGRAMME PRSSE A LA SECTION #2
IMMEDIATEMENT A L AMONT CE LA SECTION #1

)

CALCUL DU NIYEARU CRITIGWE NC¥

HzZ = HC2

|

P T

CALCUL DE to, hz ET Yu; CORRESFUNDRNTS

Y

CARLCUL CE

¥m = ¥y, + Yu,

o 2
hm =h, + h»
_ 2
Cm=0C; +G§
2
L
CARLCUL DE
im = 2"1'2
Cohy

m

\

CRLCUL DU NIVERU N2 '

2 2
Ne, =Nyt Mutt o Vua” g

29 T2

N'z 7 NC2

Ha= HC 2

Y

i0

LR SECTION #2 DEVYIENMT LA

SECTION #1 ET ON PASSE A

LA SECTION #1 QUI DEWIENT
LA SECTIGN #2




N, EST LE NIVERU CHERCHE
LA SECTION #2 DEYIENT #1

ET QM PRSSE A LA SECTION AMONWT
GUI DEVIENWT LA SECTION #2

T,

"'Hzl {l miyg

1

»-t HOH

M, + HN!
N2=12 2




EPAISSISSEMENT PAR TRANSPORT

'

ON DONNE: LE DIRMETRE DES GLRCONS
LE DEBIT ET LE COEFFICIENT G

LA SECTION DE DEPART
LE NIYEAU DE DEPART N1

LA SECTION D’RARRET

'

CALCUL DE LA YITESSE D/ENTRAINEMENT
DES GLACES SOUS LE COUVERT
Yu= 8,864 C/d

'

CALCUL DE L/AIRE D/ECOULEMENT
CORRESPONDANTE

AG = 8Nu

l

DETERMINATION A PARTIR DE LA SECTION-
FN-TRAVERS NO 1 DU NIVERU CORRESPONDANT)
NG 1 ET DE LA LARGEUR Bi DE-LA
SECTICN R CE NIVERU

'

CALCUL DE L/EPRISSEUR DU COUVERT
t; = 4,89 (N~ NG,)

'

CALCLL DE LA HAUTEUR D’EAU MOYERNE
Hl=ﬂﬁ/31 +(H1-HS1)

12



CALCUL DE L/EPAISSEUR RELATIVE

CALCUL DE ¥
Y = 6,894X2(4 - 8, 920°%1 (1 + 8,920

CALCUL DE YC
¥C = 92/31012H1'+

DETERMINATION A PARTIR DE LR SECTION-

EN-TRAVERS SUIVANTE DU NIVERU RG2
A L/AIRE D/ECOULEMENT AG

LA SECTION EST INSTABLE. IL FAUT

RECOMMENCER LES CALCULS AYEC UN NIVERU
PLUS HRUT AU DEPART

yd

'

DETERMINATION DE LA LARGEUR B2 AU
NIVEAU NG2

l

DETERMINATION DU RAYON HYDRAULIGUE

HOVEN,
RH m I ('ﬁ- Bz)

13



DETERMINATION DE LA PENTE MOVENNE
im = 8 88375d/ RHn

'

CALCUL DU NIVEAU D’ERU R LA
SECTION NO 2
Na=HNp + i AL

y
ON RETOURNE A LA BOUCLE E
EN REMPLACANT LES ELEMENTS PROPRES

A LA SECTION NO 1, PAR CEUX DE LR
SECTION NO 2 ET AINSI DE SUITE

14



OuI

DEBACLE AYEC COHESION

Y

AU COURS DE CETTE GPTION GN UTILISE
LES RESULTATS EM MEMGIRES. D UM CARLCUL
PRERLABLE D7UN COUYERT SUR LE EBIEF CONSIDERE

L ]

ON FOLRNIT LA FORCE UNITARIRE DE COHESIOH
K ET L'EPRISSEUR e AFFECTEE PAR LR COHESION

Y

oW FOURNIT LE DEBIT @ ET LE HIVERY
UE DEFART H; A LA SECTION #1

Y

RAFPEL DE t1 DES MEMOIRES

A

RECHERCHE DE B1 ET Hi POUR LE NIVERU N,

’

TEST O/EPRISSEUR w{ WM
t, = e




CALCUL DE ¥ = §2%B,C,2

Y

CALCUL DE YC
(FORMULE #53

LE COUYERT EST STRBLE

Y

h1 = H, - 8,92 t,
RHl =h1r“2
Vi, = @/Bih,

TEST DE STABILITE
YC

LA SECTION EST EN EAU LIERE

Rty =Hyp
""‘Ul = Br“Bl H1

'

(5): YC =

[ K.e.H;2 + 0.094 H,* (t;H1)% ] (1 - 0.92 t3/H,)°

I +0,92 t/H

16



CALCUL DE i = Yu,?

Y

CALCUL DU NIVERU H, DE
LA SECTICN AMONT #2
Rz=HNp +¥,2 =-Vy,2 +7.AL
29 29

Y

LA SECTIOH #2 DEYIENT LH
SECTION #1

17



(a)

{b)
{c)
(d)

(e)

APPENDIX V

RESULTS OF COMPUTER SIMULATIONS

Explanation of Symbols
Open Water Backwater Curves

ice
Ice
and
Ice
and

Rupture Break-Up Profiles
Accummulation Cover Break-Up Profiles
Volumes

Accummulation Cover Break-Up Profiles
Volumes with Impermeable Cribs.



APPENDIX V

Explanation of Symbols:

T(GLACE) = thickness of ice

Debit = flow

(MA) = Manning's roughness coefficient

(CH) = Chezy's roughness coefficient

T/H = ratio ice thickness/depth

NI EAU = water level

(D) GLACON = ice block size

AIRE = area

NCRI.FOR. = critical water level corresponding to top
of stability curve

LARGEUR = width

ILI/TTH = slope

H.MOY = average depth

TALWEG = bottom elevation

VO = velocity - gross area

vu = velocity - net area, under ice

I = hydraulic gradient

DIST.AM = .distance between sections

NI.EN = elevation - energy grade line

TO = shear stress (T,)

F = Froude Number



(b)

Q=

APPENDIX V

OPEN WATER BACKWATER CURVES

0.21, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 and 60 m’/s



TATE: £5/67/15

FEF. : R FUSHOOM ICE G=1S

SERTICH W3 FOSTTION
T (Gl T4

NL. ERU
(D VGLRCN

TEoiT: . 8 GRGH): .65

L6 1599 eog
209 5.6
L8 A7 68
4689  1693.689
5000 1655, 630
5462 1933090
SECTION [€ CONTROLE
6863 972 83
SECTION DE CORTRILE
7989 43L %
ECTION UF CORTHLE
g8 735 999
9.8 656,00
SECTION OE CONTROLE
19 68 351 698
T4 @5 153663
SECTIM TE CONTROLE
12 43 . 609

. 838

=
i K

.88

637
A3
424
1112
2814

A i
43583

8.333
7.879

9. 466

RUSHOOH BROGK OFEN LATER FRGFILE

AIRE

NCRI. FR

38.563
71 683
20. 154
.78
2386
21326

L&
. 448

.58
.75

y7al
2487

.54

ILI/TH

15. 483
127 485
93. 681
16. 354
6.773
5. g8

$.732

5.631
3.3

234

S
9.8

5. 768

H. 1Y
TRMES

1%
.62
.4
.a7i
. 348
.342

.4

. 851

g5z

. 263

.o

= A0S

¥3
LU
-1
. B3
.88

.83
. 853

718

.T64
.2rg

.43

L B2085
. 62423

. 88716
. B34S

ML EN
T0

.83
.98
.63
B
Az
4%

11433
2425

2737
351

b 41
7.979

9.4%2

FAGES 4

gt
97
34
558
849

1 bed
1. 063

1. b0
s

L a8
.82

1608



DRTE: 85,9745

REF. : R RUSROON €. 8.5 6=3

SECTION WO POSITION RI.ERY
T {BLFCE) TH  (OYLACH
DEBIT: § (). .83
© i @e 1550 6ed . 938
2iba 135060 B8
3.098 1177 6@9 7
46839 1053, 608 .34
C 633 1033608 . 686
SECTIGH DE CONTROLE
6.&E 972 %4 138
.68 501 09 1818
.08 TN e 3867
S 65908 0 3459
SECTION UE CONTROLE
16,630 31089 6. 795
1168 138 @00 9.578
SECTION OE COMNTROLE
12 488 . 869 9. 633

RUSAOON BROGK OPEN WATER FROFILE 50=305

RIfE
NCRI. FOR.

39. 583
fe38
&Z.476
9.258
8.33

4.833
20.162
363t
25979

371
B 264

k%=1

LARGELR
C ILI/TH

15. 484
127, 685
93. 418
6L 9:8
& 454
26. 613
3L 644
26. 582
3BAX

2l 626
2385

278

1Y
TRLKEG

19

. 367
.36
145

A
. 649
.22
. 634

179
367

A

Y0 I

Yo DIST. A
164 . a3
JBe3 ety
B K - oreal
SHL o LeeEs
. %6 i
128 . 83473
. 248 . 88253
I SR - - v ¥
.a8 . g2
133 .oies
NI k)
1208 . 60888

KL EN
T0

.84
B35
e
.6

138

272

1846

4.34

6. 845

8.238 .

9.74

FROES 6

.83

. 148
447
3

1088
.85
B2
6%

19
345

1 868



DATE: 3547783

RUSHUON BRODK OFEN WATER PRGFILE Gs160HS

FEF. : R RUSHOGH EL 8. 5,05

SECTION WD POSITION  NLERU

T {GLRE) TAH  (DIGLACGH
[EBIT: 18 MRX({H): . @5

- 1,689 4509 2@ .08

2888 1352960 <)

leEe 4477 % Az

4,608 1054 ooe 4B

S.6e8 1635 %0 . 749

SECTION OE CONTROLE
GO0 97260 LW
700 5L 25
B608 7H.E0 318
9.898 665,088  3.7%6
SECTION UE CONTROLE
19660 50600 6865
11068 15688 8293
SECTION (€ CNTROLE
12 o e a7

RIFE
NCRI. FiR.

9. 568
74.342
&9. 445
15,338
11381

6.837
14. %3

18.&76.

14.197

6. 154
2383

6.5¢2

LiRGER
ILIATTH

15, 463
127 %31
198, 627

6. 654

24.578

9. 485
8633
38411
31 6449

23216
28, 643

27928

HHOY
TRLEEG

181

.7

.47

o

.38t
. 443

. 267
B33

.85

]
AS

. 348
847
1493

.663
X

1614

L5z

DIST. fid

. Bediz
. BEg43I
. Baz72
. Bas92
.Blads

BT
.e8s1s
. g85es
. BL37

. 08515

NI ENH
10

833
.82

.42

1517
29571

3225

4114

6.358
8.773

9. %67

PRGES 7

.84

.26
437
3%

1 689
. 309
. 585
.33
1 608
158

)



\]

[+3
e |
L]

DRTE: &5/47/43

{

' 5
RUSHGOR EROGY OPEN KATER PROFILE Q=tSCHS

REF. . R FUSHOGH EL 85,85

SECTIGN W) POSITION  RLERU

T {GLRCE) T (DYGACOH
IEBIT: 15 (HAXCH): .85

{ %R 1569 oM@ .83a

2608 1333 906 .ge

e UM 48

4 906 1658 G 41

5008 1638 @8 84

.88 572 09 159
rA 258
g We 7588 333
9300 556608 4, &6
SELTION OE CONTROLE '
18 08 35160 6. %1
U s 150 @9 8.7
ECTIN 0 CONTROLE
12 838 .6 9 853

AIRE
RCRL. FOR.

38. 583
77.663
35.598
20.224
14. 327
16 %67
13. 586
15,44
13128

8.2%
B.183

LARGEUR
IWI/TTH

13, 48
123 319
168, 554

£€9.726

26. 963

3213

29.843

L3

347

24 367
28457

28.238

=
2

THLEEG

-

A EEE:

y ]
by
P

T

¥0

I
W DIST. A
.492 . BEazs
.193 . B386s
i . 89387
. 741 . Becal
1847 . 81128
1363 . 81e7e
.91 . gase?
T . eagi2
1443 . G275
18ig . 88842
.B49 . Basi2
1734 . gB0ee

NI BN
10

.42
.89
(453
. 56
. &%
163
2815
338
4.4

7.128

8816

18. 916

FF.:-u- 3 8

.B73
7
L4335
.43
748
4
445

18
&3

i @



DATE: 85/97/43

REF. © R. RUSHOON €L, 8. 5 6=3

SECTION 18

POSITION NI.EAU RIFE
T (GLRZED T (DIGLACR KERD FUR
DEEIT. 28 (PRM(CH): .85

1ame 153 480 1] 38. 583

2638 1353 &8 L2 82 143

3.8 1177 968 .45 44 7i8

4 6on 165 6e9 .53 24 932

3. %8 1935 906 .92 16. 316

6.888 972 wel 1634 {3876

7.839 581 609 2649 17. 925

.80 T7oS.o08 3. 45 19.645

S 36D 0. £Ra 4139 15. 756
SECTION DS CONTRLE

16.808 351 008 7.827 18 133

1183 158.688 - B.36 26.733
SECTIMN OE CONTROLE

.Bea 9.9 16,326

2w

FUSHOON BROCK OPEN WATER PROFILE G=208CH5

LARGELR
ILIATTH.

13, 468
129. 6%
162 2%

71458

2%.%65

Ecaski]

339

2 346

&S

25. 883
28716

28, 559

H Y
THLKEG

13
.86
. 4%
.33
Bi2
.416
.67
. 384

Yo
W

.8%
. 244
479
815
124
1441
1116
12
1265

1865
748

153

DIST. A

. BET3
. 88353
88717
.otz
.e1erg
. 88823

. 8827

. Bl

. Gaaen

NI BN
10

L6352
L
2%
. 560
. 957
173
2718
3.582
4.228

7.225

8.945.

18 4%

PrGE/ 3

. 143
.8%
.244
. 444
. 494
.3
. 465
. 439

1. 060
247

1698



DATE:. 8379772

RUSHOON BROOK UPEN WATER PRGFILE @=230HS

REF. : R FUSHOON EL. @ 5 G=5

SECTICN 40 FOSITION KL G fIRE

T (BLACES TAH (DGR HCRL FGR
DESIT: 23 (WAMCCH): &5
1 cis 158 e .83 8.5
- ' 2 s 138 o A5 7. 4:4
3668 4477 650 . 384 47.883
4 898 1093 684 .87 28.533
5. @8 1930 oe %ol 18358

6608 97288 L7 1665
7989 631988 2712 49391
9603 N8 3% 23R
5.0 655088 A4S 18262
SECTION OE CONTRGE -
8.9 350088 285 143%
163 150608 905 2995
SECTION [E CONTROLE ,
068 .68 9989 1224

LARGER
ILI/TIH

15. 40
129.581
183, 624

i

.55

34416

L@

34

&8

26. 643
5.5

25. 617

H. Moy
TRUEEG
193
673

.45
.33

845
. 663
.48
182

425

DIST. f#1

. e
N 1y
. 86753
.eiiz
. Bi8s1
. RS
. Ba7eF

.e198:

. Gsis0n

NI EX
T

.Be4
AR
.37
.67
1e3
182%
2733
1548
4312

7318

3.865

18.281

PRGE/ 14

¢ ™

. 186
hEl
.243
443
T
Y
457
. 437
3R

1 &9

.263

1 %8



. DRTE: §3/47/42

REF. : R AUSHOON EL 8. 58=5

SELTION N0 POSITION Ni. €8
T {GALED T (OIGLACOH
GEEIT: 38 (MDCHH: .65
1608 1506048 .68
289 1358 gee .o
3.8 177 688 . 263
4 0% 14993, 86l .633
5.008 1033688 16851
6. @38 97 0l 1723
7.8 831 AgM 275
g8 755 o8d 3.637
S s 655 9B 4 285
SECTION DE CONTROLE
g3 3SL@e 745
{18 150 ot® 9. 143

12 o8 .6 13

AIFE
NCRL FR

38588

93.545
53,932
RS
28.65¢
19.365
2957
25, 497
20.655

13 616
32 958
15. 276

LARGEUR
ILI/TTH

15. 48
138 435
168. 253

74. 582

27.873

3.3

343

34.632

M.2%2

27. 548
29683
Yk

H. WY
TrLkEG

1%
718
. 458
433
. 719
.44
.658
745
. 684

. 454
b5 b
. 564

RUSHOON 2RO0K GPEM WKATER PROFILES G=T80MS

Y0

983
.55

143
1343
1388
1481
1438

2
.48
1 %+

WL BN
10

.87
.30

1465
1541
287
37

4353

7. 434

81473

1a. 238

PRGE/ 41

7S
A
.d%
.45
.563
674
.53
4%
953
i &6

.27
.831



DRTE: 83/87/12.

REF. . R RUSROOM ICE &S

SECTION N0 FOSITION  NLERU
T {&ACE) T (DIGLAH
DEEIT: 48 (MR)CH): . &
1006 13008 K
2068 135 .85
- 3008 U776 472
4.204 1078 608 732
S.0m 1053 e 12
5.189 19832 @l 1349
6.e8 720w 188
7.080 85L& 2979
§.983 735.08 1798
9.8 6.0 443
SECTION 0E CONTROLE
1B @a@  3SL oW 7.2r3
&8s 15069 ‘9. 39
12 e .6 18222

RUSHODN EROOK OFEM XATER PROFILE ; G=200KS

AIEE
NCRE FOR

30. 588
187. 7%
66. 381
39481
19882
28.824
2937
.39
e
&30

i6. 825

30,316
18.318

S

iLI/TH

15. 468
101 463
14,333

77.335

7.8

3. 64

.45

43. 383

338

16,815

.75
. 439
32 481

Y
TS

1%t

.58t
.Sia

2.
878
.bi4
L6
.87

1

.93
1257

it
YU

1341
N
.43

1324

28:8

13%

1735

1362

1283

157

277
L4
2049

I
DIST. Al

B4R
. Begyr
. 8372
. Blts2
. 88553

ez
. Bdod3
. 88745
. 81865

. B85
. 68718
. BEeR

NI EN
0

.48
385
451
(o~
159
1 443
2842
3865
.84

4 Ho

7.553

9363 .

18. 441

PRGES 7

er
|
252
453
.783
433

. 528

1 e
.37
843



| BATE: 850742

REF. : R RUSAOON ICE =305

RUSHIGN BROCK OFEN WATER FROFILE ;@=SHGH5

SECTION KD POSITION NI R
T toLFE) Tra (DIEACH
DEBIT: 50 (WDCH): . &
19 159608 . 834
23 13%0. 0w A3
.&8 U7 o J%?
4. % 1633 60 . 526
S.689 1856 v 1145
S.188  1933.¢% 1482
e TV 284
7.9 S3Lew 3.974
368 TS0 4. 968
9688 605 g0 4 31
SECTION 0E CONTROLE ’
10.@8 WieX 1.372
po s OO 9, 468
12,550 o3 18334

RIRE

NCRI. FOR

38. 543
124. 252
8. 993
46. 741
2184
32 958
27.388
34. 479
4. 304

i

12889
43. 824
B.727

S

LARGELR:

LITH

15. 499
153. 825
123,845

83. 435

B2

33814

47. 588

%e 3%

ol

30822
31188
34.422

H HOY
TR.FEG

198
.934

L5
K
1978
.ol
Tl
Tl
L824

643
139

L]

il

1833
482
)

L9

2251

1934

179

1435

L83

135

%14

116d

2187

I
DIST. hit

. 58194
. gBgse
. Bazta
. B1248
. Bel
. Beb7L
.84
L8878
.aris
.8le32

.83
. 6878
. Bea

NI BN

de7
.44l
.4
138
1623
2473
1184
4677
4714

7.6

9.323
18 579

PRGES 8

.37
A%
. 248
448

.83
(472

.Fs
.45
381

1668
.36



BATE: 254712 PRGE/ 9

RUSHOON EROGK GFEN WATER FROFILE ; G2RACHS

5
REF. . RRUSHOON ICE G305
SECTION M0 POSITICN WL &5 AIFE  LARGEUR H Y 0 {- KI. 2N F
T (&AE) TH (DIGAGH NRLFIR  iLI/TH THLkeG YU o GIST A TG
UESIT: 6@ (MAMGH): . &
- 1%0 15908 .28 38.588 15 408 1961 L7 . 66249 B 446
2.6 1358.900 -5 SRS U2 Y5 S WO 1655 43 eegE .53 38
288 U7 8% . 186 $.36: 13 447 .73 638 .88y .fed 53
4080 197 0% .94 93.%1 NS ) L2 L 813% 9TT g
S.668 1853 &0 1175 B9 BI - n] 248 .els 158 8%
5.183 1835 0@ 1 5a7 6.4 B L1473 1647 08346 1.746 . 484
5.908 9r2 el L35 .55 42 226 . 765 188 .83 2 363 687
7.8 85l ow 1482 3BEd7 5.5 .7e8 1545 @iy 158 T
S @9 758 4 49 46.397 6. 354 g 12rs . Baved 4. 202 . 448
9.688 655 69 L682  BW  wam W . 01653 4.938 T
SECTION [E CQRUTRULE
i3.628 I9LEB 7484 2783 3285 .47 163 &y 7.917 1 e
11858 158080 9958 - 47344 31 o2 1 463 137 . BOEES .63 32

12 52d 6 a4z 75N 36.373 .7 2146 Bms 187 .TEd



RUSHOON "‘GGK OFEM WATER FROFILE G=180H5
OE Lovel L s

SPRING TIDE
Er. .
CSiTICN N0 POSITION NI ERJ - AIFE  LARGER H Y ¥o I H1. e F
T JRAED T/ (DARCMH MERIFGR LLI/TH TRLWES Wo-DIsT. A TG :
OEBKT: 18 AM(CHY: .85
1660 4560 09 1 193 46. 586 15,428 3651 a3 . e 1182 .83
2@9 1373 69 1185 45583 137.863 1 564 .B46 . DoesL 1184 . 842
w1477 v 1165 142.612 154956 1 1@2 . 667 . %’%4 4196 ]
4,033 1858 dee 1167 70,583 89. 181 792 142 . 83933 1467 )
5.8 1658 uod 148 699 28 1% . 763 461 . B0e73 1129 .163
5489 19z ed @ 145 2164 ¢ 8.2 LT3 45 . 88578 1438 163
SECTION 0E CONTROLE '
§.%3 92os . 1413 7.087 8.7 I 1427 81138 1547 v
7698 8510 256 14. 348 .46 - .488 697 . BBt 252 .39
g @@ TIeM 3185 18832 38,438 .56 .32 . Ba37s 32338 453
9928 466 obe 179 14, 144 31647 N T . 187 . B137¢ 4143 337
SECTICH OE CONTROLE '
10.866 3oL o008 6. 363 6.1% 246 . 26¢ 1614 . 69658 6.598 i 696
- 14 656 150 98 3.3 2593 &B.843 243 . 444 . @ale 8.778 138

SZCTI0M DE CONTRULE
12 @n . BB 9.7%9 6.972 .58 L83 1352 . BBaen 9.587 1 oeg



DATE: 83/87/e2

REr. .

ECTIN W0 POSITION  RLERU
T (GAE) TH (DYGLACH
EBIT: 8 GRCH: &
108 1539 468 1183
L6 1195 39 1119
168 7T M8 L1
. 469 109380 {127
5.983 1658 90 1133
§ 163 1638 008 1163
ECTIM [E CONTROLE
6.asa T2 o 1563
L@a s 2Td
.83 753 %00 3414
160 666.080 4,158
ECTIN O CONTROLE
13 ™8 51w 7.627
16. 168 300 980 7737
14 % 159 &0 8 464
SECTION DE CONTROLE '
12 %89 . 508 9.929

RUSHOGN EROGK OPEN WATER PROFILE; G=280A3
SPRING TIDE LEWEL 4 1M

RIFE
HCRL FR.

46. 926
7363
139 8%

99 ey

32978

kAT

11551
24. 538
13. @65
16. 466

12 158
32934
14. 284

13. 526

LARGELR
ILLAT

13, 439
137 724
135 @ld

9. 3%

49.528

45. 832

R4
i
RE
32,452

25. 863
52 813
b, 267

£3. 554

¥0
it

.45

133
o
s

K9

1728
973
14
137
1 %2
. 687
1 488

1 %9

[
DIST it

. 6T
. 62057
63
8152
. %093

. 81172
255
. Bagdl
N r
. Hee2
. Bess3
. 52845

. Baiden

HL EN

iJ

1189
141
124
1123
1148
1479

L7l

27D

3477
. 229

'FE

K
5

PF.E-F 3 2

N
{3

&2

. 854
Ny

.5
475

. 3cd
Lom
.44
.61

1 &%



DRTE: B5/47/2 PR, 24

RUSHOGN EROUK -OFEN WATER PROFILE B=igiitS
SFRING TIUE Level L 4

533
cSeTigh 0 POSITION N1, B fifE  LARGELR H FOv ¥0 1 Ki. ch F
T (GAREY TR OMGAM KILFE LR TRLNES W BIET AR 10
CESIT: 23 (HAVTH: .43
{ &3 {584 egd 1108 46. %6 15. 488 685 633 . d881s 1424 47
L9 1535.em 1143 228 22 137 98 g 138 . 6BGa3 1143 .34
1% Ur.em 145% 19684 135.272 1443 i L gEl 1152 . 853
4,608 1055 &9 1158 @21z 97. 774 1 M5 L& . Bz 1162 A
xe 1955 W 1185 Ml 43, 714 . 655 855 . . @ETs 14 .4
5 153 1938 969 L7 3T 8. twa .73 L1950 L aemy 1238 32
SECTIH 1€ WOHTRALE
e¥®  923e o Ledd 15. 6a1 34 @23 469 196 .81ad3 1885 . s
7098 S8L e 2543 28. 165 42, 387 L8537 183 ] 1vm 417
&8 T8 3.618 24.766 35548 ! 1241 L BB7at 3832 493
933 6. B0 451 28. 347 449 . 608 1439 L B13s 4% .583
STCTION TE CONTROLE
10 668 . 354 606 FA =T 13. 616 27. 348 494 243 . 3l 7. 404 1 538
14 18 3. e .95 42 g5 8. 89 133 .93 , A3 7. 548 .82
14 3 {SAem - 8633 18. 772 27.432 L6583 13593 . Bg7as 8.763 .647
12 &4 858 9, 765 23.673 36928 e 138 . Bg0w 18. 548 .3



- DRTE: &/ e

KUSHOUM ERTOK DPEN wWRTER PROFILE G=caChS
SFRING TIiE Le¥el LN

e, o

SECTIR WG FUSITION N1 EAU AIFE
T (@D TH (GA NRLFOR
DEBIT: 8 (RN .86
Lwe 1S@.8 1166 46985
2o 13060 LS XIS
10 LG L1167 15367
CH9 19860 L9 185,439
10 1856008 L9 366
5189 1636 we 1298 41 451
e w2 LT 19.334
Lem LW 3@84  34.435
Goos THe® 0 32 WS
959 w8 444 555
EOTIM IE CONTRALE
bR BLe® A9 1685
.16 0908  8E62 516
6@ 1% 875 2268
12 6% . 19. «m 0.4

ILI/TH

15. 4

133 433

93 797
43 92

KT
43. 334
33,18
38,871

.35
63. 848
28 47d
D24

1 HOY

TRUEE

3.8
1632
147
1877
749
.82
.83
.3

376
£ 483
2 %63
1 163
L33
L %7

21

75
1763
L5504

DIST. At

. Bag2g

. 861355
. 808229
. BAg53
. HZZ3
. B4
7T
s ki

. 81043
| . B8%Ed
. 81863

PR/ &3

A%
L4
.gs
18
482
.348

.8%

-

.438
(455

.95

188
ik
.62
.53



OATE: £5/47/22 | : PREE/ 26

-
KUSHOON BRLCK GPEM WRTER PROFILE G=SeHS
SPRING TIDE LEWTL L i
fEF. .
SECTION M0 POSITICH NI.ERY RIRE  LARGEUR H. HoY Y0 i HLLEN F
T (GHCE T/H (DIGACOR HORLLFOR  ILI/TH TRLWEG W ODIST. AR 0
DEBIT: 59 <RAH): .85 v
{63 15090 1183 46, %26 15. 489 &L 1esd . a2 1158 195
208 18 8% 1247 Liais  1853.4% 1672 L6 . BBl 1.8 L B822
L3  1477.000 L33 165955 | 136 832 124 .38 . 65333 1238 . 887
{ o34 1690 58 1250 U145 161 235 1182 . 443 e T L2l G
5. @ 14%8 ool 1261 355 5 18 . {88 1 %4 . @463 1 244 AT
S {68 {638 Al 13% 45 29 38.735 B3 1185 . 81648 1437 v
FECTIN O£ {ONTROLE
N TN ] 1882 273 A - L 633 2 206 .#128s 21 - (%8
[ 3t 43, 878 62 23 .6 1181 . 63553 3139 . 45
1% TR 3973 19926 o584 T L3 . BT 4. 657 4T
9.@9  chA AE 4 384 LS9 BAR BT 1%e .elére 4743 L3
LTI OE ONTROLE
19 6% 351 w00 7.372 19, &% 38822 645 23514 L died 7.6 1 6%
10160 300 9B 8.1% $3. 947 €7.357 . 885 L83 s 326 .8
11 %% 150 004 8.693 26. 195 28. 631 J913 1 %3 . BLa5s 9. 484 637

12 5 .88 103Ss aJx e .7 178 . 68Ea 18 e85 .57



0RTE: &5/87/22

REF. :

SECTION K3 POSITION HI.ER

T (AR Trd (OYALACOH
DEBIT: 58 (MAMCH): .83

L& 1584 oed 11@

10 138 @8 00 L26S

1o 1477 0 1287

(e 199 088 1312

I 135

o518 195 8 145

6.8 972 @0 195
7089 g3l v 137
383 TI0. 00d 4. 478
968 eoh. 404 4. 6%
SELTION [2 SOHTRILE
18 %%  5Le@d . 7464
18.498 294908 8.3%6
it @8 150.489 9. @2
12 ved .89 18 649

SPRING TilE LEVEL L1

AIRE
HCRT. FOR.

45. 326
87582
7333
117 366

42, 442

43, g2

BH

S8 25
44 565
35.418

2783
&7. %4

3. 44

34.3%

LARGEUR
ILI/TTR

13 40
138,338
184 208

S8, 468

31 168

38 %t
69,774
54 917
39438

2285
74324
B.134
33.629

Y
TRURES

By

17
1289
I e §
B4t
-
. 667
.eu
w7

. 787

1 %9

. 863

FUTHOON BRO0K CFEN WATZR FRGFILE: G=E8AS

12
.52

st
-1 444
122
2342
146
134
1634

2633

JEE3
2%
1744

N
. BAe
. 83523
. alavs

. 81258
. Ba74g
L 8ie3d

. Blg3e
. 8583
. B1843
. S0

Wi 2

143
L5
L84
122
1422

€57
el

28

14
4173
4622

7.817
8 346
.21
18136

il



Q

APPENDIX V

{c) ICE RUPTURE BREAK-UP PROFILES

= 10, 15, 20, 30, 40, 45 and 50m3/s



| DRTE: 85/47/42 Pric/ 19
RUSHOGN BRGCK EREAK-UP FROFILE =505

REF, © R RUSHOOH ICE &30S8

SECTION MG POSITIGN  NLEARY - AIRE  LRRGER ooy - ¥0 I I EM F

. T (GLACEDY T/H (DHGLRCON HCRILFOR  ILI/TH TRLWEG - YU o DIST. A 10
PESIT: § (HMAY(CH): 35
180 1566 & 423 36. 563 15. 468 2z .18 60wz 431 v
. 483 188 . 836 -1 241 - $9008 -2 63 61 {42699 245088
2088 135808 (433 43 128394 .95 .t . e 433 K]
. 433 416 %1 - 803 . ¥ - §7e .B58 4518889 243 God
I Yn el 4% ¢4 451 9% 459 . 653 .83 . §0e38 437 .B834
L&k . 658 .88 . 358 . 4665 - 78 s 79880 243 900
JEBIT: 5§ (MM(CHY: .88
Lot :
4 09d  1692.690 . 459 19 339 63.3%2 .2 . 258 . peass . 462 s
- . B9 . g0 .eea 883 . 40548 - 410 ] 43,80 243, 640
DEBIT: § (MAYy(CHY: 5
_ S.806 1058 666 .49 4.835 6. 823 .2 1838 . 8ie2 .78 .35
. 448 .562 .x8 1 &7 . 40 - 540 243 0.5 M3
S. 168 1930 @M@ .93 15 938 2 336 . 693 .34 88225 L9 129
. 468 s .87 4 637 . 4856 - 518 . 669 65.408  243.09%6
[ERIT: 5 (M)CH: .83
SECTIMN DE CONTROLE
g0 92 we8 1318 4,883 26.613 A5 123 . B461% 1388 5%
] .80 . %0 1983 . Baas8 1818 o] 91 0968 . Bed
- SELTI0M OE CONTROLE :
: 7. %@ 831 0% 2152 4. 43 26. 118 ASS 1235 .Bdeds . 2238 189l
] .68 . &3 2743 . 648 4979 - .6 1266498 )
SECTION DE CONTROLE o
§.96@  795.009 2340 3957 24. 518 et 1264 . Bde22 k71 1 834
N .8 . 29 3333 . BadsS 2 618 . Bed 9. 820 .6aa

SECTION {€ CINTROLE .
9.899 660 0w 176 3.978 24. Ted4 st 12 . eded2 3817 Leat
. .8 .Bea 4.336 . Bad 3368 .88 315 698 gen



{ATE: 85901

iEF. o R FUSHON 1CE =305

SECTIMN MO POSITION HL ERU
- T {GHE) TA (DGLACON
JEBIT: 48 (AXCH: 35
16 1589, 60 . 438
. 460 . 168 N ~D)
c.teg 4358 80 . 442
. dG@ 442 . e
.08 U076 . 458
. 400 .64 .g34
IEBIT: 18 QAMCH): .85 -
TW0T
{ ¥3 1658 o .38
. e . 653 668
U000 1658 w8 .68l
- . & . e . 663
EBIT: 18 ({AX(CH): 33
5.1 1833 600 .88
B .43 . 687 585
DESIT: 18 (MAY(CH): .65
- 6.9 572 v 1743
. Gl . 68 . 6B
SECTI0N CE CONTROLE
768 831 Gdd 221
&8 ) N

SeCTIoN OE CONTROLE
B @3 755.449 3833

. 889 . g . 03
SECTION Lt CONTROLE

.88 6560 &M 1883

. bl . 848 . 6ea

" RUSHOON BROK BREFK-P FROFILE Ge180K5

AIRE
HCRI. FER.

6. 663

-

124 523

52

62 W35 -

4.273
873

3425
1343

LARGER
ILL/TIH

15 4¢

. 4B
128 456

93612
. 43

73
. Yeisea

& 45
. 486

257

34.8%
. 4B

2.2%7
. enas3

27.572
. 83343

27. 334
. geacz

. 348
- 818

. 353
.= 518

Y0 [

Yo DIST.fi
a3 . Reeg
L33 142 ved
29 181 %l
181 . Bea3s
L34 73, 648
.43 . il
N 48, ¥4
1497 . 61435
. g 26. 838
&3 .aize2
134 £6. tid
.53 . BB1SY
N 91 doa
1531 . 8435
N R
1 538 .48is
. oe8 83, g2
1528 . Badel
@58 315 &3

XY
243, &3

673
243. g8é

1 &7
243. &8

1764
243, 838

-

Frings 2

.26

.4

A%



DATE: 85/97/93 FrRES 13

-~ FUSHOCH EROOK ERERK-1F PROFILE G=130Y5

FEF. . R RUSHOON ICRiQ=15

SECTION KO POSITIN  NLERU RIRE  LFRGER ROV ) 1 HNLEM F
- T (GLRE) TH (OIGAN MRLFGR  ILI/TH  TRUEG W DIST. AL 10
DEEIT: 45 (M(CHY: 35
1008 15,640 43 3% 62 1548 0 238t 435 omBts 442 .8a5
468 163 8L -S4 4mEe -2 698 434 142000 242000
2000 135568 457 12660 12873 983 A2 ooeie 453 KX
469 407 .88 2 e -.578 155 1Sl EW 243 9
1088 T8 474 AT 99.655 646 - ;2 et 4 @
439 619 064 765 .4g508 - 748 543 79.680 243 9@
DEBIT: 15 (MWRM(CH): .65
1LoT ,
406 1630 000 682 318 T8 489 436 e 62 243
30 858 36  LES 4@ -610 6 468 242008
536 1650 069 652 18.633 24447 . .43 L4 ee: T 685
969 . 808 B8 L1982 .40 - -.518 808 M 608 2430089
OE2IT- 15 (MANICH): 35°
_____ 5460 10350 2 L0t 1824 R %% 762 824 .Mesz 1149 3
468 .55 52 1582 4@ -.518 0 1993 65.e98 243990
ESIT: 15 (RYCH): .85 ,
- W g2 LTS 1644 M3 473 2 @St LM 42
. 9 K B8 28  .4meed 1810 669 oL@ 243 60
----- SECTION 0E CINTROLE
7.008 SGlaw 235 0 865 X.8% W3 174 TR 248t L
608 698 88 3599 .emsS 197 .889 126,008 )
SECTIGN DE CONTROLE
808 T5.688 318 87M AW /8 LT BT 1268 998
8 988 88 . 470 eSS 2618 88 8908 K

SECTION DE CONTRGLE
3000 6o 08 3. %3 §718 89 .38 1947 . 83744 4 353 .99
. g . 628 . 5o 4832 . eEesl 3.3e8 B39 313 e . B



REF. © R RUSHOOH ICE Q=305

SECTIGN MO FCSITION . NLEA
T (@LAE 1A (DYCLACIH
BESIT: 28 GR)CH): 35
1099 1508 698 .43
430 (165 8L
2093 1350, @@s 478
.08 4477 000 585
458 591 K
BEBIT: 28 (RNCH): .65
Lot
400 1093 358 631
) K" N
588 1058 000 .78
. %9 . 966 . 06
SEBIT: 28 CGRMCH): 35
5189 4933 @8 4412
489 4TS 617
DEBIT: 28 (MAYCH): .65
€200 972688 LTS
R 858 K
7.%0 951 608 2 441
603 K. .84
JESIT: 20 GHOACH): 35
8060 755 %08 5, 459
458 B 697
9000 655008 5462
468 ") 832

 DATE: £5/87/11

RIFE
KCRL. FGR

36.663
-8

129, 445
.452

67. 785
.93

5.4
S 11%

12 53
178

A 681
1768

18. 176
321
18
17
137. 797

. 4.483

67.378
5.833

LRRGEuR
ILI/TTH

15, 448
. dewdia

179 el
. 4258

168. 477
. 40ean

25. 619

34991

28 55

78. 162
. 43898

42875

A FGY
TRLEG

2281
-2 &3

183
-. 878

607
- 710

. 467
- B8

435
-. 516

.83
- A8

519
1 018

.44
1 978
1 364
2 618

1001
3368

PUSHOON EROOK BRERK-UP PROFILE G=c3CH3

1led

1687

145
A79

.87

I
DIST. A

L BRI
142 @

. BodLs
181 838

o7l

.68

.BEz2

48 38

.eivie
20. 628

. @B97s
6. 888

. 86a3
89 69

315, 308

KI. €N
.43L
247, Bew

.48l
241 638
v
243, a8

657 -

243, e

. 528

AAS
[538

1256
243 &8

1817
243. 650
2 588
243, 2l
3. 468
241 B2

3 4839
243, 08

843

445

.64

724

.487

.837

833

. B7S



DATE: 85/47/11

REF. . R RUSAGOH [Ce @=30HE

- SECTION %0 FOSITICH NI ERU

T (ALFE T/%  (DYARCOH

(EBIT: B (MAYCH): 35
I 43
.40 A8 . %4
268 135840 .538
. 408 .38 .24
.08 U785 L5868
.43 932 b

EBIT: 38 (RMCH): .65

Lot

- 4,000 16%3.000 785
K] .63 . 888
— S. 38 1853 600 .82
. 68 R . 038

DEEIT: 3B (MAN(CH): 35
119 1638 %9 128
.48 .44 135

- (EBIT: 3B (MDWCH): .85
6.o% 972008 1883
.0e9 .9ed . &8

7.0 8Les 2678

BERIT: 3B (MAMCH): 35
£.069  795.068 4. 2068
. 489 . 366 A5

PEBIT: 38 (MAYICH): . &9
.83 655 990 4. 420

RUSHODH EROOK ERERY-UP FROFILE G=33rE5

AIFE
NCRILFOR.

36. €68

137. 468
.67

1o

7

-4

[l 4]
= )

3.3
1448

15784
ien1

28 47
367

2 792
3499

18.633
4.148

#. 169
4824

25.533
5. 449

LAYGEWR
LIATTH

15. 460
. 4eee

125 787
. 4R

161 235
. 4687

78843
. 40

26. 637

. 4eee

26. 890

30.35

BB

49,551

)

H MY
TRLWEG

23

2680

1 853
- 374

.3l
-.718

)
-.¢le

. 3%
- 34

T
- 514

.619
1019

.644
1978

1832
2 610

W

. 818

1144
1838

136

1181
.

1
DIST. At

5976
142 0
121 @
R

75,639

. w267
48, 6e@

o)

65. 899
88974
9. 6%

.81
126 &ed

. 88137
g5. 638

. 86335
315 &

NI EH
10

a7
243, 8
243, 660

.els
243 a3

242, 960
1078
242, )

1435
243. B3

L9371
243 08
2806
243,929

4 3lo

243, 88

4431
243. 4ed

PrGE- 12

bt

145

.37

.64

. 163

. 448



DRTE: 3%97/13

fEF. . R RUSHOGH ICt @=Zlis

SECTION WO FOSITION  NL AU

T (GLACE iR (DYGLACTH
BESIT: 4 (MAYCHY: 35
193 15%. 000 48
428 463 %2
1e 153 &8 )
439 3% 0z4
1@ 1177 @9 632
438 4% 445
BEEIT: 40 URNDW: .65
Eng
430 1890 6% L858
K R o8
5663 4853 830 .53
. %63 K] .9
WEIT: 48 (MACH): 35
190 Rl L4
.43 367 861
WEBIT: 4@ (D (CHY: 785
6060 o720 22
K" .08 . oea
788 £81.0M8 2 809
.60 K . 08
0EEIT: 4@ (HR)(CH): 33
B.@B  7535.00 4362
433 12 A7
EEIT: 48 CRI(CH): .85
9008 655.008 4559
%09 .0 .93

FUSHOGN EROOK BRERK-UP PROFILE 0=4680KC

fike
HCRI. FOR.

3. 663
.. 4B

148 4
867

§3. 467
.

%8 26
1l
18. 444
3.2%

KCRK e
3.276

20.784
368
2. 986
4.388

28,258
5.831

3. 8L
3.683

LRAGEUR
HRTARLE

13, 423
. 46008

138.703

. 4

184, 143
. 43309

82 @56

27. 563
. 460859

27,889

39.774

S LY

5233

‘37785
. 46620

H oY
TALWEG

s
vy

-2 688

.612
- 818

. 663
- 018

1685
- 318

659
1818

1978

1135
2618

.86
3368

| I

W DBIST. At
{630 .ealis
12598 142 658
263 . emEzd
03 181 099
454 980TS
16 79009
7% ey
8 40609
2165  .8248
. B38 28609
1347 %%
1985  €5.000
1448 98875
838 91008
1748 .o
639 176699
65 .ee2
993 89.4%8
1324 @62
888 35 608

.Sl
243 988

1
243 32

163
243 &l

218
243, %
2963
243. 50

4442
243, B

4. 649
243, 66

38

846

483

.47



(RYE: 85737/18

REF. . R.FUSRCON il =IUS

SECTION M0 PUSITLIN NI ERY

T GLHE TH (DGR

VEBIT: 45 CHRACH): 35
1668 1506% .49
0 1B 49
29 LB &3
48 3% e
1980 UTe® .76
P B - B U

IEBIT: 45 CHAY(CH): .65

Tt
000 1698608 . %9
N I I
TP 105398 163
68 .M .6
100 103309  L3%
63 68 .m0
6.0 w208 1@
@ 6® .06

SECTION 0E COMTROLE
28 SR 265
N S

STeiT TG DB CTNTRal
38 TR 344
. 68a . b . &ad

SECTION Ot COHTROLE

5888 605 908 4. 33
1 . 8 . 854

FUSHON ERIOK BRER-P PROFILE, G=450H5

AIRE
NRL. FOR
L3

27 238
31383

21 166
375

18.582
4 452

18. 878
3.5

LARGeR
LI/TH

15, 468
. 4anae

181 48
. 46048

183 662
. 4o

83.105
. 42008

27. 689
. doama

8.5
. 4aaed

36.39
, 4049

. 667
xS

258
. 6043

33. 614

H HY
TRLHEG

2381
2668

1185
- &79

.82
- 714

- 81¢

- 518

83
- 518

.53
198

.63
15

W

17
1452

.20
.419

I
DIST. At
Rkt
142 283
181 608

. 6E213
9. gep

. ea32s
48, 209

g8

28, 285

23810
6. 09

. 82435
1 a8

.94
126, iR

o

§3. Ba

L B3H
315, de8

RI. EN
T0

hxYd
243 el

243, 699

7
243 Goa

. 943
243. 868

1 304
243. ¢d

1443
243. ved

2. 85
243. 608

e

162

.33

867

163

1 gal



{ATE: 85/87/18

FEF. . R RUSAOON [CE @=30iS

SECTIGN W0 POSITION Ki. ERJ

T (GLAE) TAH  (D)GLACCH
[EBIT: 38 (MAO(CH): 33
L8813 000 . 438
. 453 68 .%o
288 13586 738
. 488 Rk LB
18 1 e . 794
.45 436 445
DEBIT: S8 (MAX(CHY: . &6
jthyy
4.8 1699 & 5

5,890 1852 dee 1683

5.188 1033 808 132

68 STl 19
N .eB )

SELTION L€ CQRGLE
1.0 L 274

.69 . b . %4
SECTION 0 COHTROLE -
8.0 T8 3485

SECTION DE CONTROLE .
9.0  Goo. 00 4383
. o8 .03 . %60

AIPL
HCRIL FOR

36. 653
.678

163.429
1435

162185
157

AR
18

28. 948
3443

834
443
852
384

15. 524
4572

20. 388
5924

LARGEUR
ILI/TH

13 4ega
. 42eds

2 431
i

111 435

28. 631

2.513

T4

38. 558

.6ea32

2 864

34.28

H. 1Y

2w
-2 65

L&7
-8

9y
-. 718

©.br8
- ¢

746
- 548
- 518
.65
1 %8

(843
1378

613 -

26l

RUSHGEN ERCOK BRERI-P PROFILES 8=580HS

Y0 I
W DIST.fL
1364 ega
L6242 960
436 181 58Q
4% e
87 79.008
476 e
68 49,008
238 8%
g 20808
L5 . eased
W8 65089
1 e
88 SLgge
25 . eXe?
W8 106 009
2462 L8384
0B 598
2429 . g3049
888 315 o8

HLEN
0

963
243. 48

.73

243. 588
88

243. w6

. 958
241, 438

1373
243. 08

154
243, e

2133
243. 668

PRSES 14

.47

1 @8

1 e

1 368



FEF. : R RUZROGN ITE Ge3L)

SECTI0N W FBSITION RLERG
T (GLACEY TAH  (DIGLRGH

(ERIT: 18 CMAMICH): 35
1809 1560 o 1169

. 498 s | 83
2488 1358 @ee 11es
. 439 .233 e
%8 1477.909 1d5
. 454 IR L2

L% 1pRe8 | L1
L &3 433 . 814

3 06 1658 oM 1448
.43 473 %2

S.1m 1033 1163
. 469 L4633

B

JEBIT: 10 (MAXGH): . &5

SECTION OB CONTRULE
38 9r2 e 1. 463
.o . &6 .

SECTION [2 COWIRGLE
798 S2lL#A 2L
. g ) . b

SECTION O CONTROGLE
g3 T 3en

SECTION e CONTROLE
9.¢88 666 98 383

RUSHOON SROCK, BREAK-1P; (=180HS
SPRING TIOE LEVEL L4

- LRRGER
" LT

15, 460

. 4508

136, 857

131 428
. G
7.3
. 46658

2. 8%
. 488063

5.5
. 4B0e8

25.433
. B2

%7

. G883

2. 972
e

7.8

€.
-5

e
148

Yo i
W GIST AR
.43 . Buega
(282 142 5
861 18i o
169 79, g
A5 . BHd
.8 48, udd
472 . 8A233
. 443 . ea1e2
.To9 65, 2
1433 . Bd124
. ded 9w
1584 . 84835
B8 126 649
154 . B4ers
.4 83. 3R
158 . gagdl
.gge 3D &

NI BN
T0

14
2

[*3)

[

b,
o™

L 1a3

Priac/ 47

.833

.82

243, god -

113 . .

243, s
1431
243. 590

113
243 ge8

11483
243, 34

AR

L &

1@

w
&



OATE: d5/67/24

TREF. . RPUTHOON ICE Q=3(1)

SECTI KO POSITION
T (&HKE)

DESIT: 268 (MAKCH): 35

Lot

DEBIT: 28 (MRXCCH): .85

1%9
. 448

E &%

on b

8% 5% &8

.42

1738, 29
sl

1177, 989
38

1633, e

. 444

1930, 09
435

1833 vn
. 482

SCTIM E CONTROLE

6.t8  9r2aa8

. b3

RUSHOOH EROOK ERERX-UF F

b 41
RoTIL

SPRING TI{E LEWZL L 1M

NI ERY RIFE
TH (DOGANH NCRL FiR
1 14 46. 355
LE5L =~ 83
L1288 #7438
e .452
1124 102482
. Bed 923
1138 70459
853 1176
11483 &2 443
S 1Tes
1= 26.598
) | 1783
1 %e 11 162
328

. Baa

LRRGE
IL1/TTH
15, 444
e
155 i7a
, 4B

151585

78.1475

23.328

7. 168
. 4a00a

2 a8
. 45ede

H Y
TRUAES

e
-2 &84

1557
- 878

1143
- 743

(O

FLE
oy
f:
[

o oo
-
G o

.34
-.Si8

346
L g

O

k{1

. 426
484

.52
128

433
1%

I
DIST. Al

. fcald
1de B8

121, e

, B20ER
73, g

. goars
49, 8ed

. o878
29. 869

. 8351
86, B

. 83353
91. 838

RI.EN
T

1142
ed3. i

1278
€43, dad

L3735
243, &

.85

R

972 =



RUSHION BRODK BRERK-UF PROFILE A=Z0X5
SPRING TIOE LEVEL 444

FEF. : R RuSHAN ICE =30

CTLTION N POSITION NI ERY RIFE

T {GRLES TH (DR KCRLEGR
{EBIT: B (MAYICH): 33

I 1 1% 46, 455

. 428 A5 A5 .33

2008 1IHmEe L6 2897
- R BT 677

1089 1477 & 113 154342
. 489 342 R 1172

il _
408 iR oM L1656  TRTU
4@ .m0 ee L0

5.608 1033 e 149 24247
. 4ad 432 4y e

S 168 1630 ou@ 1463 L ved
. 4a8 33 . 438 et

DEEIT: 38 (MMCH): . &5
6B Tz om L1743 17. 835
. bad .5 . bdd 3493

LARGEUR
LIATR

15 449

136,318
. 4849

131 859
. $0iB
79387
. doen

26.182
. 460e8

28131
. 46884

36,883
. 46390

H H0Y
TRUES

395
-2 554

e
- §78

1171
- 78
523
- 818

.528
-. 518

1427
- tie

512
1813

k1]

. 638
.26

138
A
494

.4

P~ e L
5% A4 28

. Beez2
142 o8

. Boeed
181 &4

. BaEis
73. 4

-

48, a6

L83
20. 4@

. B82S
6. 869

.817%
91 o0

FrcE/ 7

n

AL

.44

.28

i



DRTE: &5/47/24

REF.: R RUSHIOH ICE 3s3(D)

SPRING TIDE LEVEL L 1M

SECTION W) POSITION KL ERJ RIRZ
T (GARTE) TH (DIGLRCON  NCRI FOR
CEBIT: 40 (MAY(CM): 35
1 %8 15R w2 113 45, 286
. 4@a iy .4 . 420
2968 1355 tud 1431 2582
] 242 Bl . 867
18 Ui &8 1193 153771
. 408 .33 . Q3 1 268
Lot :
430 1% @ 13 s
. 4eB 418 145 184l
DESIT: 49 (MA»CH)Y: .89
5.508 1655 &= L33 26. 328
. &8 . &3 . 5 3276
(EEIT: 40 (M(CH): 5
5.188 1038 8 1423 38,438
. 464 V367 856 3275
JESIT: 48 (MAN(CH): . &5
6.8 97.%2 <889, 27.¢663
. 650 -] . B8d 36832

LARGELR
LI/TH

15, 420
. 45650

138 365

27. %t
. 43888

33.718

RUSHOOH CROCK EREAK-UP PROFILES G=2a(iS

Y0
W

g
. %3

Ar7
.28

. 3cd

1
DIST. At

. BEST
142 %0

. Gaear
181 =8

o
#

k1. eN
16

1143
243, R

1184
243. 808

19
243. 8

1248

243,

14e4
243 w8

L&z
243 e

216
243, o08

PRES §

. 844

.87

185

.993



DATE: 853/47/24

FES. . R RUSHOON ICZ G=3¢L)

ECTION KO POSITION NI ERY
T (GAE) TH (DG
CEEIT: S9 (MRCHY: 33
1@ 1560090 1169
552 181 .35
2@8 1358 @9 1249
. 438 .33 .o
1 4177 000 1 %5
433 34 837
Lot
4 388 1692 00 125
498 .35 183
DEEIT: S8 (M){CHy: .65
5 Ga3 1659 048 130
. 539 N K
[EEIT: 50 MG 35
5.{8@ 1835 @@ {534
. 4GB .33 1683
[EEIT: 58 (MAD(CH): .65
6.3 972008 2141
. 50 . b3 B3R

SPRING TIDE LEVEL L 1M

AitE

KCRI. FOR.

d46. 555
.87

5.2
1835

169. 524
1527

8. &8¢

1. 568

LARGEUR
ILLTTH

13. 468

136, 478
40

132 S2
. 4o

83. 428

29 531
. 4099

28 53
. 4e0eg

- 43835

. 48588

H
Tre bER

38
=2 648

17
- 874

1 2%
=718

1ez:
- 819

1183
- Sid

. 783
1. 618

RUSHOON BROOK EREFC-UP FRUFILE G=3alhs

1
DIST. Al

. B51ES
142 &
. Badd
161 w68
. gt
73. 688

Kl &
10

11483
243, o

1 &8
243, o0

1273
243, g0

132

243. 604

1763
242, &0

2238
243, 209

n

485
852

.B8s

n
&

434



APPENDIX V

(d) ICE ACCUMULATION COVER BREAK-UP PROFILES AND VOLUMES

Q = 10, 15, 20, 25, 30, 35, 40, 45 and 50m3/s



DRTE: ¥5/67 1L

PUSHOON BeGOK EREAK-UP FROFILE G=18CHS

AIFE
NCRL. FG3.

36.683
- 734

124 563
A3

62 838
.52

24.273
873

8,425
1348

28.229
1348

%95

2224

27

3184

14. 828
3.848

67. 673

KEF. ;R RUSHOGN ICE 205
SETION W) POSITIGH WI.EAU
T (EHE TH (AN
DEBIT: 10 (R 35
1600 19@eE .4
4B 18 .63
2e0 13w 442
48 2 B
3808 47T 459
I S -
DEBIT: 18 (HRY(CH): .65
1LOT - .
4900 1658360 .59
NN o9
S.09 1053009 .66l
NI "
BEEIT: 18 CHA)(CH): 35
RCCUMLATION
5109 19388 2718
2156 .98 13
6.8 2% en
Les7 8% .26
SECTION DE CONTROLE
RO 88LE08 3184
W 3B e
SELTION CE CONTROLE
408 TR 1848
W6 38 .88
9960 665688 5.4%
A8 B8 68

4. 651

LARGEUR
ILI/TTH

13,499
. 46658

123, 466
. 46248

93.612
. 46253

71392

2. 446

18. 114
. GBAT3

k2
. Bead2

31832
.83

3.8
. 6845

44333

H oY
TREES

23
~2 €50

.97

-. 878

622
- 718

.348
- &ia

399
- 518

2752
- 516

1838
1648

15
1358

Yo 1
Vi DIST.RH

L203 . Bo0as
L3283 1472 eea
29 {gLaem
el . BBFsY
L3N 73 %4
.42 . 8e18t
. BB 40, %oa
1487 . 81435
. b3 8. 668
L4 . 82419
2 447 £6. 849
An . 88473
.972 91 &0
433 . BBlEs
685 126 eﬂ@
3 . 83643
1 83w
.1438 . bRz
©.158 31T el

RI. BN
Td

e
ol

243, 0

. 443
243, 608

. 438
PLY

Feie/

.S

242 124

.673
243, 6

383
243,

g5
243. %94

34

3
]

4.4

547

-
&

.93

.82

B

s

163

. 349

. 838



(ATE: £5/07/1 PRGE/ 4

RUSHOON EROGK EREAK-UP PROFILE R=13M5

CCTION LARGELR EPRISSER LoncetR YOL DE GRCE VYOL CUBWATIF
1 154 4 7t . 4B 437, 36

2 129, 465 4 18L5 8298, 93612 8735, 26613

1 9612 .4 19 5179, g4l 12916, 1875

4 7332 e 9.8 3 13916, 1076

3 3. 46 9 3 8 13%1¢6. 1876
il 341 23 43 1423 3351 15344, T86¢

6 Lt 1647 78.3 4116, 24502 19161 3467

7 3La y::v) 103.3 960, T3ed? 28122, 10845

VOLUME (APPARENT OU REEL) EN PLACE =

20,128 METRES CUBES

VOLUME UPSTREAM OF SALMON HOLE POINT 20128 - 13916

6212 m®



REF. : R FUSAGGH ICEi @=i3

SECTION K3 POSITION ML EA-

T (GLAED TH (DIGLACTH
DEZIT: 15 (KAXHY: 35
1 %3 1500 50 433
4B .163 .65
28 1358 609 A7
438 487 805
1000 1477089 474
4 619 . 864
ESiT: 15 (HICH): .85
LT .
4eea 139 063 683
N} N 063
5689 1853, 009 632
. 68 K~ .86
DEBIT: 45 (MO(CH: 5
RCCRMLATION
5183 1033 869 31458
2 743 LS4 567

6o G240 E 31
2144 ;L L3

7.688 GELEM 4.618
1670 .84 i~

g.@m 1o w8 4 366
L85 A28 18

SECTI0H DE CONTRGE

3600 665.008 4 &2

. 438 3% .e82

RUSHON EROCK BRERK-UP PROFILE (=450M5

RifE
RCRL FOR

36. €53
-5

e

=
13

63, 465

1582

77.1¢8
283

7432
2599

48. 225
4. 279

&.779
4.832

LARGEUR
ILI/TH

13. 408
. 4680

128. 753

83.855
. 4%

73.748

. 48008

24. 447

.84

2T
. a2
28 832

e
. 668

36.285
. Beasl

H HoY
TRLWEG

2381
=2 533

"
378

. 546
-.718

- 818

434
-. 514

231
- 38

235
1ee

1982
1978

158
2610

gd

Y

483

148
188

L32
. 548

1 414

als
1oLz

19
L1405
LR

a4
Y

.95

11e7

1
DIST. At

. weis
142 B8

. Boa1e
131 0

501
79. 623

. Bge?
49, 882

. 81593
20 &d

. 81099
66. 383

. 88683
9 GeR

. BEGR

R
29, 998

. 88531
315. 888

ML EN
0

.42
243. %38

. 433
243 v

. 483
243, @l
24 Beg

243, &)

L
242. 650

3833

- 243, 888

FHES 7

.83

892

245

. 848

.6t



| (ATE: §5/87/10

REF.: R.RU’."-I-W ICE 3+13

SECTION N3 POSITION NI ERU
T (GLACE) TAH  DIGLARTON
QEEIT: 415 (MAMCH): .83
9 %8 666 969 4.8%2
SECTION O CONTROLE
16. 803 351 608 6. 931
11 6ed 158 e%0 8 79
SECTION CE COMTROLE
12 669 . B 9.3

ICE COYER TO SECTION 9

RIFE
KERL FIR

43 387

8.258

B.163

8.65% -

LARGELR
ILI/TTH

-

49. 366

24. 567
28. 137

2. 258

H HOY
THLAEG

RUSHOON BROOK ERERK-P PROFILE 0=130R5

W

. 344

1818
. 643

1734

DIST. fit

. 83453

. gegd2

I EN
10

4. 833

7.49
2. 814

10. 816

PrGes 16

-ide

1 683
.23

1 o8



0ATE: 83/67/99

RUSHOON BROCK ERERK-UP FROFILE G=130HS

LTI ARG EPRISSZUR LOKGLEUR vOL 0E GLACE YOL CURARTIF
1 13.4 4 Fs | 437. 35 437.36

2 128.733 4 1613 8317 418 8734, 776

3 99.855 .4 - 138 J45e S35 1347, 55
4 73.74 @ 3.5 o 13347, 573
3 i &7 o 3 ] 13547, 29%%
3l PSR-t 274 43 2685, 372 167%. o7c 7
6 »i 2144 7.5 5514. 7eld7 22271, ezt
? 28.8%2 Lers 168.3 ' J242 78250 27514, 1412
] e 1699 187.5. 3759, 5595 327 g3
9 36. 86 .83 82 281 26464 34475 U5
YOLWME (RPPREENT OU PEEL) BN PLRCE = 34,475 METRES CUBES

VOLUME UPSTREAM OF SALMON HOLE PT. 34475 - 13947

20,528 m’



OATE: 8597718

. | RUSHOOH EROCK. BRERK-P FROFILE, G=2ens

REF. . R RUTHOON 2/U Q=13

SECTIN N0 POSITION NI ERY IR

T {GLAE) TH (DISLACOH NCRI FOR

IESIT. 45 CRNEH): 35
L0 1564689 430 36648
R T BN - B R 1
2068 1353.680 4% 126620
@ .47 BB 318
Lo U788 .44 64T
4R 63 e 76

DEBIT: 15 (PRX(CH): .65

il

1660 1090.688 689 38128
90 e .68 13
56 1853688 6% 10.689
88 .60 .6l LR

DEBIT: 28 (M)(CH): 35

ACCLFULATICH |
S169 1933088 3389 7464
PRI A < RN

6.849 972063 3818  &.e
233 L899 .3 e

7a08  LBM 4358 fBA7
1369 8% .3% 3.7

8608 TS 4% 65833
178 81 35 448

ScCTICH [E CORTROLE
R N 83 43. 372
T .43 .35 A% 5. 833

LARREUR
ILITH

15. 460
. 46508
128.753
. 4R
93.8%%
. 4809

24. 536
. B34

33.799
. Bl

2614
. BlEeY

3L 84

48. 253
gones

H MOY
TALEG

25t

-2. 638

383
- §7d

.64
- 718

- pig

434
- 58

1118
-. 518

25

1818

2 384
1978

2 853
2 618

1638
3 8

W
. 443
. 4234

418
.183

I
DIST. Rt

. B@Big
142, oom

. GaLs
121 e

I
79.

. 21E53
66. ¢de

. 66633
9. %6
. 88534
126, 2

L BT
g3, &0

. pats2
315, e

NLER
T0

3346
243, e

3839
243, B

4. 443

5. 85

5425
.87

FRGE/ 1

.88

. 833

.8

.49

b
&

4t



ORTE. 63707718

RUSHOON BROCK BRERK~UP PRIFILE 0=200H5

SECTIMN Ui EPRISSER LONGRELR
! 154 .4 i

2 128 72 .4 1615
3 99.8% .4 134
4 7374 ¢ A
t] 24. 447 8 38
51 4.8% 281 43

6 33754 234 78.5
i 23611 1% 183.5
3 314 173 1875
§ 4. 363 49 82

VOLLME (RPAARENT U REEL) BN PLACE =

VOLUME UPSTREAM OF SALMON HOLE PT. .

WL DE GLACE

437736
8317. 416
s192. 52288
8

e

3687, §24%
5134, 22565
637, 13354
5584 85583
4881 27937

33,422 HETRES CUBES

39422

YOL. CURILATIF

437.36
87H. 776
13347, 2953
%47, 592
13947, 2553
7033 1248
519,348
29516, 4038
15421 3458
39422 6112

13947

25,475 m®

PRGE/ 2



DATE: 25/97/18

REF. : R RUSHCGH BAU G=13

CECTION %0 PGSITION NI EAY RIFE
) T (GLRE) TH (GA NCRL FOR
CEBIT: 43 (R
LB 1509080 .43 36655
4 168 B -5
240 13060 457 1568
4 437 g 316
1@ U@ 47 645
439 613 864 76
(EBIT: 15 (HAYICH): .65
10T
4808 1090 999 6 3813
- 635 R ®  Les
S0 1658 GR 62 186
e . 008 & LR
0EEIT: 5 (MICHY: 35
FLOAILATION
S183 1932808 3549 83.6%9
368 914 65 2937
- 6689 972088 38 95.2%
2 445 884 a1 335
7608 83L08 4518 74532
2 843 534 42 19w
505 TR0 5123 73742
133 83 B 46
SECTION O€ COWTROLE
9630 666808 528 L%
533 3% 44 5.3

32518
. cga

42. 971
. BeaTL

H. 1Y
TRLREG

2381
=2 o8

992
-. 878

645
-.718

434
- 5id

3254
-.5l9

2732
1418

2 443
1973

2 263
2518

1233
3.368

RUSHCON ERGOK BRERK-UP FROFILES (=250s

4%

1444

1 &4

1 487

35
L1442
.33

133

&

[
DIST. At

.Gl
142 ¥

. Geatd
161 o6

-t
79 &8

. Ba2e7
46. 859

. 81382
28, A9

. #8635
b I

. 635%
125 %38

. 83431
89,

. G344
345, cal

HLEN
0

442
243 208

. 458 -

243. B

. 433
243. 669

.62
243. 509

LTH
243, o

373

PLEN:)

4. 853
243 B

4. 8l5
. Bed

3. 218
.6

R §
. 8¢

PREE/ 2

.24

oL

. 858

.7

,.
A



[RTE: &5/97/18

SECTION LARGELR
15.4
123752
99. 8%
73.74
&4 447
25.439
3. 884
.43
2518
42971

(L PR NPT P PV N oY
[y

RUSHOOH BRUK BRERK-UP PRGFILE G=230H3

3,888
2415
2843
1833
.93%

MOLURE (AFPARENT OU REFL) TH MLFIE =

VOLUME UPSTREAM OF SALMON HOLE PT.

7
1615
138
59.5
ke

43
7.5
163.5
1875
282

Yo (€ GLRE  YOL CLLATIF

437.38
8I17. 418
1% 5=
8

9

32%8. 5137
6614. 42431
6043, 24491
o4d7. 85822
4554 74328

41,338  FRETRES (USES

41590

437.36
8734. (7o
1547, 5%
13347, 299
13947, 2593
17237, 8135
23652 3383
38357 4504
37645, 5886
41550 8435

- 13847

27,643 m?



DATE: 85/87/13

REF. = R RUSAOON B Q=13

— SELTION K POSITIG K1 ER
T (GLRSED A (OOEA
[EBiT: 45 (MRYCH): 35
1 968 1504, 6B .43
- . 483 158 N5
2686 130408 (4%
- .49 . 497 . 838
3008 4477 6% 474
. 469 L6139 @54
DEBIT: 15 (MRY(CHI: . &5
Lot -
4800 1698 900 gy ]
5.0 1852900 692
DERIT: 38 (MDCH): 35
ACCUMULAT IOH
5.188 1032 owd 3832
18 L%l g :#X
6.008 972 088 , 166
2 482 872 472
7.808 831 oA 4,652
2445 .828 .583
- 8 88 TSN 5.283
199 1% .43
SECTION DE CONTROLE
S g3 665.1808 S 418
..589 .35 AT

FUSHQON BROGK BRESK-UP PROFILE; G=3alnS

AIRE  LARGER  HoWOY v
MRLFR  ILLTH  TRIEG W
3%.658 45488 23 499
-S4 268 .48
26608 12875 %3 .8
36 deRE® -8 189
637 BHEss .66 .12
765 e -1 54
WiB R 49 4m
L5 4w 818 e
18.683 2447 434 L4
1532 4@ -5 .90
Wl %58 0 3B .IB
2e7L GBS -8 194
2862 /U4 28 B
343 6B 1818 L1472
784 W% 2|\ 3T
4149 . @ORE 1978 L5
WA B2 248 3%
434 BBk 26 148
6.9 4347 L3S %9
S48 .87 33 .84

. 09843
142 &

. el
161 @

.Beiry
5. 83

. eBzer

43,698

. 81353
8. Bl

. 81663

65, BB

62T
9. 859

9658
156, %8
a5
£9. 08

. 63142
313, 689

. 442
243, @5

425
243. ¥4

. 489
243. %28

62

243. 0%

.04
243. a8

383
243 g

4.216
247 5o

w

852

. 243

B

.77

448



WATE: §5/82/18
ECTIM LARGER
1 154
2 VN
3 99,855

" 7.7

3 24, 447
5.1 2578

§ 36144

7 1, %1

g B2

3 247

PUSHION BRGIK BRERK-F FROFILE G=360M5

EPRISST

4
4
e

8

163
2 433
21415
19
. 585

YOLWME <RPFRRENT OM RERL) BN PURCE =

VOLUME UPSTREAM OF SALMON HOLE PT.

LONFELR
71
161 5
138
99.5
B

43
733
1655
107.3
&2

VoL (€ QLACE

437. 36
8317. 418
9192 2288
d

]

1485, 62356
7854 81474
7185, 4422
5135, =8

43,54 METRES CLEES

WOL CURLATIF

437. 36
87H. 776
13347, 2993
17547, 2553
13247, 2953
17432 RHA
244877
31552, 2604

43564, 2289

43564 - 13947
29,617 m*/s

PRGE/ ©



(RTE: 55/87/18

" REF. o R FUSHOON 8/U G=13

SECTION 0 FUSITION  NLERY
T (GAE) T (DIGLACH
BEBIT: 15 (MG 35
160 155 @9 478
48 48 6L
208 1% 08 457
4 487 68
1000 1477, 600 474
48 819 4
EEIT: 45 (MAEH): . &S
10T
4608 1855 249 689
- o w0 . 868
5.8 1655 a0 632
-~ 68 608 808
EBIT: 35 CRCH): 3
AL ATION
- T4 @R e8 3942
3267 95 928
6Bl 9@ 438
2 748 878 549
L SLEe 47
284 8 376
§608 TEER 543
1 9% 7% 476
SECTION [E CONTROLE
9608 665 0® 5L
65 3B 71

RUSHION BRODK BRERK-UP FROFILES Q=23CK5

RIRE
HORLL PR

35.868
-3

125. 626

36

64 017
765

3 128
1838

18, £83
13582

98. 582
3173

115. 644
3555

163. 638
4. 287

8512
4. 963

65 62t
5558

LARGEUR
ILI/TTH

2 &
g8

PR I
§z &g

P

24. 447

7134

37.4%5
. 80813

41 885

3854
.6y

44. 658
. B2l

H mY
TRLKEG

238
-2 €88

883
-.are

.434
- 38

3638
-5

31
108

2528
1979

2618

¥

. 469
484

118
. 183

L2
LA

.48

1 414

.353
3%

DIST. fL

. Besls
142 6ad

. BuBLe
161 o8

.eatrl
79, 860

. ggze?
4. 335

. BiSE3
20, 81

65. 869

. 88573
91 g2

243
126, 48
8. 868

. 88143
35w

L. &
T0

. 442
243, g

. 435
243, 608

485
243 &8

622

243, 528

e
243. a8

4. 165
242 &8

4.314
242 oed

4. 879
)

. 334

. 95

PR/ 7

i) ]

. 243

]

143



ATL: §5/9e/18 PRE/ 8

RUSHOGH EROOK BRERK-LP PROFILE B=33CHS

LTIt LARGELR EFRISSER LORGLER WL DE GACE  YOL CURLLRTIF
i 1.4 .4 [ ! 437. 38 437. %

2 123753 4 1615 g317. 446 §754. 776

3 95,655 .4 3% . S92 S5l 13347, 25%8
4 73.74 8 9.3 g 13347 2593
S 24447 8 8 @ 13547, 7553
i 7. 134 3.7 43 3611 €5%El 17738, 333
6 7S 274 7.3 7974 8992 €578, 9933
? 41 %5 2641 183.3 3L VI3 3431t 7635
8 33 634 1596 187.5 1226, 3561 42638, 127%
9 44.65 .63 82 - 3. e 47763, 1443
YOLINC CAFPARENT GU REEL) BN FLRIE = 47,763 FETRES GiZe5

47768 - 13947

VOLUME UPSTREAM OF SALMON HOLE PT.
: 33,821 m’/s

HoH



DRTE. 85«'8?/"1.3

REF. : R RUZHIH B/J G=15

ECTIN W0 POSITION K1 ERYJ
T (GLRCEY TAt (DIGLRCCN
DEEIT: 45- (F(CH): 25
168 154 54 .43
. 483 g8 J#1
2848 1333.0m 457
. 463 .47 N
lwd U7.we 474
. 408 .619 .64
JEBIT: 43 (ICH): . &5
ILOT
4. 608 1955 20 . 623
. a8 . 85 . %4
S &6 160 686 . 682
ESiT: 48 (MAXCH): 35
ACCUMULATION
S 168 1833 &8 4 149
13% L8950 Lete
6288 372 e 4L
272 .B6S . ¥
788  90L 94 4497
2471 .78 .38
8.688 75.48¢ 33
2872 .78 s
SECTION DE CONTROLE »
3688  coo 06 %683
.682 .3% .82

RUSHO0N BROIK BRERK-UP PROFILE Go26013

AIFE
NCRI. FOR

6. 663
-

126. 824
.36

£4.547

965

8. 123
18

18. 6a3
1582

413 %6
4.332

91 885
e

71932
5. 683

LI/TH

13 448
. 4568

128.732

99.8%
v%ﬂp-

73.748

24447
. 4Gaa

20577
. gaed

0
. Begld

4. 585

. Baaza
34285
. B8

4565
- B8Es

H A0
TRLAEG

2 %L
-2 6%

983
-8

.&e

- =78

489

434
- 514

374
3.8
1819
2355
157

2882
2 5l8

Y0 1

W DIST. A&
433 . @Rt
434 142 990
A8 paata
83 161 o0
LR et
V548 796l
Y- RN
B 49 e
144 @S5
JEB 0.8
382 .ei136
2 161 £5. 069
V38 89839
154  9Lom
L6 L mdes
1384 126 50
439 0ESiE
1547 82000
L5350 eadl
95 5.6

RI.EM
0

442
243 g4

. 433

243. 58

. 469
243 &4

.6&2

243

TH
243, td

457

243, oo

4.60%
243 98

PG/ 9

. 858

249

. 869

. B3

. 148



GRTE: 85/97/18 ' o PRGE/ 16

FUSHOON ERUCK SREri-UP PROFILE; G=480H5

ECTIN LRRGEER EPRISSELR LOKGUERR YO OE GLACE  WOL CLMIRATIF
1 154 .4 71 437.36 437.3%
2 18 132 -4 _ 1613 3317. 416 874, 776
-1 99.556 4 139 3192 5238 13347, 2999
) 7374 8 5.3 @ 13547, 2559
S 24497 @ e ) 13347 8559
F Q.57 3.3% 43 4625, 12831 {rare 4207
6 B/ 2R 7S, - B366. B2l17 26538 4419
7 4. 59 PACTH 188. 35 5559, T4a34 36537, 9882
8 34. 260 2672 187.5 7618. 3% 44438, 5278
9 45,853 .62 282 6218, 4738 5367, BdTe
YOLURE (RFPARENT QU REZL) BN PLACE = 38,367 YETRES CUsES

VOLUME UPSTREAM. OF SALMON HOLE PT. 50367 - 13947

36,420 m’/s



DATE: B3/87/13.

REF. - R RUSHOGH ICE R=30S

SECTIGM MO FOSITIOM
T {GLREED
DEBIT: 45 (MO(CH): 5

RCCURLATION
1,068 1506.008
2@ .80
2068 1353 649
26 .95
LE0 1477688
L7380

1LOT |
4.5 19969
1865 .40

SECTION CE CONTRGLE
S.0¥9 1855 28
" 34 .38

NI ERY
T4 DIGLACON

1652
287

135
181

2162
g3

2443

.o
8o

AlFE

NCRL. FOR,
A

B3 o
¥4

LLT
146

174 454
LS

3. 838
33683

LARGELR
ILI/TTR

13. 44
. 88353

126,352
R 7k

14244
. bEgz2

AR
63346

1287579

iy
TRLKEG

3. 284
-2 t&d

239
- 87

2784

- 718

224
- 818

.72
- 8

RUSAOON BACOK BRERK-UP PRUFILE: @=43045

¥0

35
3.074

. 149
L8661

)

%2

L15%

.54

1733

2 134
243630

182
243, ugd

r
!5‘:

43, ged

>

2o

243.%88

37
243. g3



UATc. $97/48

FUSHOON ERGO EREFK-UP PROFTLE. G=45045

FEF. @ R FUSHOOK iCE §=3016

SEiTion W) POSITIC NI B AIRE  LARGELR H w0y Y0
T (GLRCED T4 (DIGLACON NCRL.FOR  ILIATA. TRLLES W

DEBIT: 45 (MA2ICH): .65

6% 1633 @9 333 WBL863  140 863 1353 224
S 183 1038 &8 3365  Mldal 148 184 123 .2
6.8  Jre oM 13T 72w fEL ST 543 282
7.0 5L eed 1425 Ve 72 33 .77d .68
B.egg T35.8 3% BIW 49. 6 .19 126
S %k 6co.080 45 B.5M .4 797 1355
SECTIlN JE CONTROLE

18,683 351 0B 1322 1837 B .61 2435

B IR T W 9= .74 3BEs 1321 1134

1° e B 1832 A2 33357 847 2

I
DIST. AR,

. BeRs
. Bed12
. Bas9
. 6448
. 88751
. 3138

. Bavas

NI B

TS
338
3383
337
2433
2 %2

4.638 -

7.628
5. 453
1a. 542

FRGES 28

.61
. a1
. 835
&4
.48l
43

i &%

7

. &%



PATE: 857718

RUSHOON EROCK ERERK-LP PROFILE, 8=43CH5

ECTICH LAREER EFAISSER
1 154 268

2 126352 26%

3 14,241 L

4 7162 i %3

3 129.32 54

WLWE {RFPARENT 0U REEL) EN FLACE =

LONGER VoL DE GFE
[} 3153, 92983
1615 41585, 2663
138 26324, 70
3.5 §579. 97388
8 1954, 3715

84,553 FETRES CusEs

VUL CUARTIF
152, 92653
44739, 1876
74653, 9334
79634812

81232 045

PRdes 19



JATE: 55/27/48

REF. . RRUSHCTN TCE G=2UB

SECTII N3 PUSITION Ki. e

T (&AL T DAAR
EBIT. 45 URMCH: 35
168 153 &d . 438
.44 A& 45
2608 1338 649 .873
4% .33 .8%3
EBIT: S (A Ciy: 35
RCCAILATIE
IO 17T el 284
1 %3 816 Lu7
ROT
4.8 1350000 342
3.45 9% L8

SECTION 0E CONTROLE
SR 4%a0 3443

PUSHOOM BRODK BRERK-UP FROFILE, G=S80HS

flfE

HCRILLFER.

2081 845
1443

LARGEUR
ILI/TH

13 429
qufﬁ‘!‘g

131 43
. 4

15 ze2

43. 144

148,857
. geazl

H aoyY
TARLRES
2381
-2 538

1183

-
14

2350
- 7.8

7%
- 818

1358

- 53

. 243
443



bATE: §%U7AL2 PRES 24

RUSHOUM BRODK ERZAN-LF PROFILE G=SHCHS
REF. . RRUSHOON ICe =200

SECTION 10 POSITION NI ERS AIFE  LARGER H H0Y L I NI.EN F

TLAE: . TH (DYGLACON MRLFIR  ILL/TH TALKEG YU DIST.AH 0
DEBIT: 3B OQANCH): .65 : .
5.828 189 & 3443 A3 W2 {Sa @ 143 .55 . ey 3446 . 863
5. 188 1938 ¢ 345 213136 150 % 142 LS 144 - 853
6.4068  $72083 1453 186531 1S4 744 148 268 . Eemes 3457 &5
7688 531 660 1568 fLTZ TS 44 .833 816 L ERdEs 3 524 .35
B@e 7|e®m 3133 WA LA L7439 1387 .e8T2 4 345 452
5.808 665 %6 4567 31588 1149 .825 1533 8657 4715 - . 555
SECTIGN D€ CONTROLE .
10.098 351 0 772 188 Weae €45 2514 @3 763 1 @8
4 % 159699 9468 43620  LiEa 1 350 11462 . oG70e 9.523 .36

1. 42a .om 18334 YANerd M4z .E83 & a7 = I AT it



MTE: 5597418

]
14
'
-—d
&

[ I R

VOLWHE APPARENT QU REEL) EW FLACE =

RUSHUQN ERGEY, ERERK-UP PROFILE 8=560HS

EFAL TSR LONFER
4 M !
4 1615

1 M3 133

3.43 5.5

. 565 3

45,513 METRES

5 (4EES

VOL OE LACE
4373
9267, 5547

2314, 62253

45518, 383



MATE: 5597/t

RUSHOON ERGGY ERERK-P PROFILE, 05005

SECTION LARGELR EFriiSsain
{ 154 4

2 13 418 4

3 145 &2 1343

4 4541 3.45

5 148 &7 ]

YOLUKE (RFPERENT QU REZLy BN FLACE =

LONGER

it
161 S
133
&5
8

43, 318

FETAES U

¥OL 08 GAE
437. 38
8483. 58453

9267, Y

P LR

e

F

CUALATIF
.20
g2e. 14433
35848, 1386
474497 7e3

43318, 333

Y e
y]



A
£
%'i
En

FEF. . K RUSHOON 1CE6=15

SECTIGR WO POSITION NI &3

T (Gre) 1M (DIGLFCH
JEBIT: 15 (HAMCH): 35
RCCURULAT TOH

1 &8 1508 o 1368
.45 938 2442

2909 1358 66 1eal
PR 264 .8

3G 77 e 2 @4
22 .55 .6ri

Lot :
{ %0 1050 &0 254
2333 583 . 285

S48 168 o 2541
2489 ri) .5

5.180 1838688 1158
2748 5 . 567
648 LB 351
2 144 .918 31

7.&8 83l 6 4. 810
L5 .83 .38

g8 TN 4. 365
L8 s 1%

SECTION OB CONTROLE
.66 6o 288 4.8%2
.438 3% s

RUSHOON BRUGK BRERK-UF PROFILE G=130H5
ACCMAATION COYER TO SERRRD ERINGE

RIFE
KCRT. FOR.

3278
-9

81358
.3s

a8, 383
. 783
161 163
1835

g4.62d
138

69. 433
132

70,108
2.83%

742
3.599

48. 226
4. 2r

LRRGELR
ILI/TH

8951
. BB

el 7e?
. Bdtd

29.832

ez
. BEgis

36. 886
. gl

HmY
ThLKEG

3658
-2 658

2473
- 879

2183
- 7id
A5
- #id

2 685
-.518

2511
-39

<3\
19
1978

1315
2 518

o,

L
& a =5

2%

£ 4

. %8

&3
155
i)
A%
14%
263
1483
i
935

!
DIST. AH,

. B3eae
142 9%
. 957
184, i
. 08
9. 99

. 8671
44. g

. Hases
20 %%

. 81638
o5, 58

KL EH
0

1932
243. B9

1678

243 @

2 48
245, &8

2 a2

243,968

362
241 934

32
243, 8

3633
243. %8



UATE: 85/497/15 P/ 3

FUSHOCN BRGOK BRERK-UP PROFILE G=1SCHS
FCCATALRTION COVER TO SERMRRD BRIDGE

SECTIN LARGELR EPAISSEIR LONGER WOL OE GLACE  WOL CLWLLATIF
1 2%1 3483 [ 2432 3584 21532 35534
2 131 787 219 1615 36384, 247 13185, o8
3 9 2692 o 1za 27138 3944 £oie2 5583
¢ 67. 663 2355 5.3 9448 3361 7474l 8243
5 24.87 248 kv - AT 7448 76331 7433
51 2.54 274 43 2849, 37782 79341 1271
6 27 2144 78. 5 5514, Teld7 84633, 8832
7 8.832 1 676 163.5 Sed2 7e2zs5 99953, 3906
8 s I 1653 167.3 3738, 65933 93538, 2504
3 35.£26 43 82 36l 28464 9735, 565l

YILLRE (RFPSRENT QU REEL) EX MLACE = 97,859  HETRES Cugzs



APPENDIX V

(e) ICE ACCUMULATED COVER BREAK-UP PROFILES AND
VOLUMES WITH IMPERMEABLE CRIB
Q = 10, 20, 30 and 40m3/s
OPEN WATER Q = 40 m3/s




DRTE: &5/

poa
k)
()
(L]

RUSHOON BRODK BRERK-UP PROFILE G=18CMS WITH [MPERMERELE WALL

REF : R RUSACOH FRE B/U 18

CEECTION ®0 POSITION NI. BEAU RIRE LARGEUR H. MOY Y0 ' I

T (GLACT: T/H CDOGLACON NCRLILFOR  TLIATTH TRLWEG Wil DIST. An
DEBIT: 18 MAXICH): 35

HCCMLLAT ION

5. lgd |, 1838 ho8 2 341 27. Sae 16 637 2 559 363 . BeaTs

2. 253 .S 1139 1. 340 . GEET3 -. 518 2 288 66, 386

. Baa 72, Bag 2786 51. @68 32 36 1 58m 1% . BEzeL

1 353 . 848 172 2. 224 . Boed2 1. 814 883 4. 856

TECTION OE CONTROLE
7 @e3  8EL 969 3. 836 22. 788 31632 . 728 433 . BHE0E
L3708 . 333 . 458 3. 856 %1617 o 1 578 831 126 gew

SECTION DE CONTROLE

RUSHOON BROOK BREAK-UP FROFILE: G=18CHS WITH IMPERMERBLE WALL

HI. EM
T

2. o83
242, G

ra
(]
D
o

[
4.
[
o
e
=

[y P

[y
G u
LSO oo

SECTION LARGEUR EFRISSEUR LONGUEUR YO DE GLACE  VOL CUMULATIF
53 18. A37 2 363 33 831 47ierl 83l 4viert

S 3212 1 335 78.5 3397. 82751 42en. 29858

7 31832 T 163 5 1268. 3612 457, 88575
YOLUME (APPARENT OU REEL) EN PLACE = METRES CUBES

Ba- +(;3,.4-,,,4-3 4 339963 4+ 126C S v 19LR0" A >

3
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RUSHOOM BROCK BRERK-UP PROFILE @=26CHS WITH IMPERMERBLE wWnll

REF. . R. RUSHGOM FRE B/U 10

SECTIOH MO
T (GLACED
DEBIT: 28 (MRI(CHY: 33
RCCLUMULAT IO
5. ied 1832 o6

POSITION

JH (DIGLACON

NI ERU AIRE
HCRI. FCR.

3.389 77. 558
. 668 1.788
3.811 87. 8%
.38 2. 757
4. 3% 6. 484
. 399 3. 454
4. 544 65. 558
321 4,273
S. 892 43. 352
.138 5. &9z

LARGEUR
ILIATTH

H Moy ¥
TALWES YU
3117 . 238
- 318 1732
2 5E . 228
1648 1323
2. 313 .25
1. 978 1.354
2 882 . 354
2. oln 1244
1 @83 . 455
3. 3n8 .79

{ HI. EH

GIST. A T
Blesz 3. 348
5. B8 24%. Gbg
gEezs 3. 968
1. 28 242, iy
. BESa3 4, 443
12€. @B 243, 408
. BB4ET 5. 813
g3 pag 247, wiwe
80185 3 124
315, e 243. g9e

RUSHOON BROOK BREFK-UP PROFILE; Q=26CHS WITH IMPERMERELE LALL

2 382 . 827
6 603 572 ood
2332 . 859
7 @ 231 603
1571 . 832
3.888 7S5 568
1 743 . 818
SECTION DE CONTROLE

9. 868 6o BEd
439 . 198

DATE: 83/18/22
SECTION LARGEUR
i 24. 581
5 33.768
? 23. 563
3 31992
3 4@. 137

EPAISSEUR

2. 883
2 332
1 g7d
1 7e3
. 499

VOLUME (RPPRRENT OU REEL) EN PLACE =

 LONGUEUR

33
78.5
168. 3
197. 5
a2

WOL. DE GLACE
2372, 21188

. 6185, 49655
£324. 74411
5856, 56734
4645, 22741

—24-re7 METRES CUBES

+$%5w S8 4 aval.?

3

VOL. CUMULATIF
2374 21188
8537, 61843
14382, 2625
26735, 2453
24787, 477

13947 30 ;(23-.:-1; xdd\ +@fdaia 63240

2 344353.3 m™?

PRGZS 1

(%]
+
|

. 845

PRGES 2

.14t



DATE, &5718/22 PRGES 2

RUSHOGH £RO0K BRERK-UP PROFILE; G=38CNMS WITH IMPERMERBLE HALL

REF . R RUSHOGH PRE BAU 18

SECTION #0  POSITION NI. ERU HIRE LARGEUR H. Moy Y0 I HI, BN F
T (GLRCES T/H (DYGLACGN HWERILFOR.  ILI/TTH TRLMEG W DIST. A 10
DEBIT: 38 (MAXCCHD . 33
ACCURULETION
3 18@ . 1635. 906 3. 638 85885 26. 315 3. 368 .337 . B1352 3849 . B33
3943 . 858 . 819 2 133 . BaiBe - Slg 1435 €6. Bgd 243. g8
6. 488 972 Bed 4. 835 181 661 36. 381 2793 s . #ank2 4. 162 . 838
2 47 . 883 . 45¢ 3123 . BBEal 1 719 1443 9. 609 243, BE8
7. 9ea g1 Boa 4. 67 73. 152 38628 2382 . 373 . 8587 4. 77 . 873
2 116 . 813 .915 3.836 . BEEse 1979 1538 126. 98 243, @8
3. 8kg 755, Hoa 5. 188 7b. 718 33. 386 Ak L3 . B8453 5. 274 L |g
1783 . 774 . 482 4. 681 . BEge 2 519 1 359 g3 aaa 243, Boi
SECTION DE COMTROLE .
A U] 555, BOH 5. 483 54 653 4], 266 L 255 . 528 . BBES3 3. 461 163
. 683 .3%8 . 236 S. 485 . BoE3g I 3c8 1. 841 315 866 24z, o0l
DATE: 85/18/22 PRGE 4

RUSHOON BROOK BREFAK-UP PROFILE; G=3BCMS NITH IMPERMERELE WRLL

SECTION LARGEUR EFRISSEUR LONGUEUR VoL, DE GLACE  vOL. CUMULATIF
51 26.516 3. 818 3 2648, 4921 2648, 4324
) 36381 2 417 T 78.9 691 96921 9542 46134
7 8. 63 2 116 188. 3 _ 7832 13593 16574, eglz
3 33 306 178z 167. 5 6384 29812 22538, 8514
3 41 268 . BE3 282 SRz, 33831 2rosi. 2717
YOLUME (RPPRRENT OU REEL) EN PLACE = —f-3m METRES CUEES

Rea7 -3 +(2‘¢o-4‘u¥f-} 54 L5016 + lad2nd

33

+ L3¢a- 28 + Se223% . L2027 w3
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RUSHOOMN BRODK BRERK-UP PROFILE: G=48CHS WITH IMPEEHEEBLE WALL

£.o R ORUSKOON FRE BAU 18

s

CTCTICH MO POSITION HI. ERU
T (GLRCES TAd  (DOGLACON
DESIT: 48 {MRYICHY: 35
ACCUMULATION
D168 19Z3. opa 3. 937
3161 . 838 . 964
5. B 72, BER 4 338
2979 . 958 s
7. BE6 2g1. 896 4. 378
2153 T . 957
3. 9ra 755, oG S. 472
1,354 .78 433
ZECTION CE CONTRILE
S 86RG ok, BH8 5. 883
. 788 . 358 . 254

URTE: €5/18/22

AIRE
WCRI. FOR

LARGELF
ILIATTH

2r. 836
. galdr

38 758
. 89642

31 944
. 8182

24 231
. 88165

d2. S8
. BeB9Z

H. MOY ¥
THLIWEG YU
3. 614 . 4
- 514 2. 164
3.836 . 349
1 ale 1. 356
2779 . 431
1. 574 1635
g 3l . 433
2. k19 1 585
1. 318 . 616
3 363 1881

I Wi EN

DIST. AM. T0
. B1gs2 16
&6, 9 243, &g
. BB59% 4. 454
1 24%. 08G
. BESss 5. eas
126. 863 243, BREG
. 88478 5357
33. 839 243, eun
. BBzl 5.728
313, g6 243, DB

RUSHOON BROOK BRERK-UP PROFILE; @=48CMS WITH [MPERMERELE WRLL

SECTION LARGEUR EPRISSEUR LOHGUEUR
1 7. 635 313t 3

& 38.76 2579 8.3

7 3L %4 2 159 " 488.3

8 34,361 1954 1687. 5

3 4z. 8 . 788 2de
VOLURE (RPPAREWNT O REEL) EN PLRCE = =it

+ M2L.v5 + b1 »

2603 06 xul3

-2@¢j'3 -+ (

VOL. DE GLACE
2983. 65724
7845, 19753
7649, 164907

| 7232 5644
6120, 96857

METRES CUBES

31

YOL. CUMULRTIF
2583, 85734
168743, 2353
18368, 4493
29531, 9ass
31711 5743

) + %462 + ¢ IS 16

AQ;’{Q.Q \M:

FRGES 5

. B67

o
K
h ]

.18

PRGE: &



UATE . £5/16722

REF. . R RUSHOOM FRE BAU 18

SeCT

{
{7

5T
L

IGN KO

GLACE)

48

1. 868
2. 35
%1%

. g

!,\I

3, g
10N €
1. 338
11, 998
12, 366

POSITION

NI. EFAU

TrH (DOGLRCIGH

(MR (CHY . . 85

1556, Ghg
1253, aed
1177 g
1858. 8g8
18%8. e8p
193, gBg
72 Bel
861, gl
7S5, eod
B6b, 3ol
CONTROLE .
331 989
156, eoe
. 668

. 828
. 383
472
732
1 842
1 343
1688
2. 918
3786
4. 422

7.278
LK
16. 228

RIRE
NCRI. FOR

38. 568
167. 775
65, 351
39,461
19, 362
23 624
22, 997
26. 564
3@. 592
25 432

1€. 825
38. 316

19. 549

LARGEUR
ILIATTH

13, 468
131 463
114,335

7. 335

Z7. 829

£3. 564

37. 435

32 445

35, 29

36. 837

29255
38, 459
32 4l

H. MOY
TALLEG

1,921
.og1
R
.z
.97a
. 614
. 817
. 867
. 786

.5¥5
1257
. 6@

Wi
Wi

1314
.37
-2

1 8i4

2 829

1 357

1 733

1. 583

1368

1572

2 377
1 844
2 843

RUSHOON BROOK OPEN WATER PROFILE WITH [MPERMERELE MWRLL, f=4@CMS

i
DIST. A

. 14
. RSy
@837
. Bl162
. BaS3z
. 9833
. B1@9a
. decs
. 8avse
. B1esH

. @385
. BarLR
. BlaEe

MI. BN
10

118
245
4%

755

1258
1 443
2. g4z
1835
3374
4. 347

]

&
£ WA
4

1

FRGES 9



