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KGS: 21-3217-002 | September 2022

Placentia Bay — MSC50 M6011368, Wave Climate

FIGURE 1: M6011368 TIMESERIES (1954-2018), SIGNIFICANT WAVE
HEIGHT (TOP), PEAK WAVE PERIOD (MIDDLE), WAVE DIRECTION
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FIGURE 2: SIGNIFICANT WAVE HEIGHT (HS, M) M6011368 FREQUENCY

OF OCCURRENCE PER DIRECTION
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FIGURE 3: PEAK WAVE PERIOD (TP, S) M6011368 FREQUENCY OF
NCCIIRRFNCF PFR NIRFATINN
M6011368 (54.70W;46.90N;233.00mMSL)
Frequency of Occurrence [%] (1954-01-01 - 2018-12-31) All

MWD [°N-from] - Data

[-15-15] [15-45] [45-75] [75-105[ [105-135[  [135-165[  [165-195]  [195-225[  [225-255[  [255-285[ [285-315[  [315-345[ Total Accum
[18-20[ 00 1000
[16-18] 01 1000
[14-16[ 08 999
[12-14] 33 901
g | o1z 105 958
8 | o 295 853
% | 680 287 558
o | 219 271
[2-4[ 16 52
[0-2( 00 00 00 - - - 36 OGN oo oo - 00 36 36
Total 20 25 24 28 38 75 195 296 167 64 32 29 1000 -
Accum 20 54 77 105 143 218 412 708 875 939 971 1000 - -

FIGURE H.4: M6011368 SIGNIFICANT WAVE HEIGHT POLAR PLOT
(LEFT), PEAK WAVE PERIOD POLAR PLOT (RIGHT)
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FIGURE H.5: EXTREME VALUE ANALYSIS, MSC50 M6011368,
SIGNIFICANT WAVE HEIGHT (HS, M)
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Inter-Event Time: 36.0h Estimation Method: LS Scale =5.7555e+00m Confidence Limits (dashed lines): 2.5 and 97.5%
Inter-Event Level: 0.7 Shape =2.7364

FIGURE H.6: M6011368 SIGNIFICANT WAVE HEIGHT PROBABILITY OF
OCCURRENCE (LEFT), PEAK WAVE PERIOD PROBABILITY OF
OCCURRENCE (RIGHT)
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FIGURE H.7: MONTHLY SIGNIFICANT WAVE HEIGHT ROSES (HS, M) IN
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Placentia Bay — MSC50 M6011368, Wind Climate

FIGURE H.8: WIND SPEED (M/S) M6011368 FREQUENCY OF
OCCURRENCE PER DIRECTION
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FIGURE H.9: WIND ROSE PLOT (LEFT) AND WIND SPEED (M/S)
FREQUENCY OF OCCURRENCE M6011368
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FIGURE H.9: M6011368 MULTIDIRECTIONAL EXTREME VALUE
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FIGURE H.10: MONTHLY SUSTAINED WINDS (M/S) IN THE PERIOD
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Conception Bay — MSC50 M6013197, Wave Climate

FIGURE H.11: M6013197 TIMESERIES (1954-2018), SIGNIFICANT WAVE

HEIGHT (TOP), PEAK WAVE PERIOD (MIDDLE), WAVE DIRECTION
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FIGURE H.12: SIGNIFICANT WAVE HEIGHT (HS, M) M6013197
FREQUENCY OF OCCURRENCE PER DIRECTION
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FIGURE H.13: PEAK WAVE PERIOD (TP, S) M6013197 FREQUENCY OF

OCCURRENCE PER DIRECTION
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FIGURE H.14: M6013197 SIGNIFICANT WAVE HEIGHT POLAR PLOT
(LEFT), PEAK WAVE PERIOD POLAR PLOT (RIGHT)
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FIGURE H.15: M6013197 SIGNIFICANT WAVE HEIGHT PROBABILITY OF
OCCURRENCE (LEFT), PEAK WAVE PERIOD PROBABILITY OF

M6013197 (52.70W;47.90N;172.00mMSL)
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100
N = 569761 490
Mast=10A5m
480
B ssschsrensaspsinsssaniess sl S R TAGIE BRI oo

170
g 160 &
> (]
Ens I Bl 50%:fractile = 1.4m..__| 5o 2
o @©
s 3
e lao §
s w0 3

120

110

AT e e o0

FIGURE H.16: EXTREME VALUE
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FIGURE H.17: MONTHLY SIGNIFICANT WAVE HEIGHT ROSES (HS, M) IN
THE PERIOD 1954-2018
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Conception Bay — MSC50 M6013197, Wind Climate

FIGURE 4: WIND SPEED (M/S) M6013197 FREQUENCY OF OCCURRENCE
PER DIRECTION
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FIGURE H.19: WIND ROSE PLOT (LEFT) AND WIND SPEED (M/S)
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FIGURE H.20: M6013197 MULTIDIRECTIONAL EXTREME VALUE
ANALYSIS
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FIGURE H.21: MONTHLY SUSTAINED WINDS (M/S) IN THE PERIOD
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APPENDIX K
Wave Model Outputs
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Placentia Bay — 20-yr Return Period Wave Conditions

FIGURE |I.1: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE H
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FIGURE 1.3: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 90°
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FIGURE 1.4: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT WAVE
HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 120°
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FIGURE 1.5: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 150°
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FIGURE |1.6: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 180°

g

47130 — - ———

47.30 = EX] RUN: 13
| . OFFSHORE CONDITIONS
{62 Relum Pesiod: 20 yr
= 4728 Offshore Hs: 5 m
£ 156 _ | Offshors Tp: 11.59 sec
g . % ‘Wave Dir; 180 deg.
£ o a * ‘Wind Spd: 23.5 més
. - ‘Wind Dir: 180 deg,
31 Walsr Levet 1.86 m CD
SLR:0.35m
ar24 EE

12
a8 o6
oo
S405 5400 5305 -53.90 5385
Longitude [deg)
KG S Government of Newfoundland and Labrador

GROUP Climate Change Flood Risk Mapping Study for Placentia, Carbonear, Victoria and Salmon Cove — Appendix K



KGS: 21-3217-002 | September 2022

FIGURE 2: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 210°
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FIGURE |1.8: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS M) OFFSHORE WAVES & WIND FROM 240°
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FIGURE 1.9: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 270°
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FIGURE 1.10: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 300°
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FIGURE I.11: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 330°
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FIGURE 1.12: PLACENTIA BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 360°
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Placentia Bay — 100-yr Return Period Wave Conditions

FIGURE 3: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
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FIGURE 1.14: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
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FIGURE 4: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 90°
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FIGURE 1.16: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 120°
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FIGURE 1.17: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 150°
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FIGURE 1.18: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 180°
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FIGURE 1.19: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 210°
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FIGURE 1.20: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 240°
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FIGURE 1.21: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 270°
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FIGURE 1.22: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 300°
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FIGURE 1.23: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 330°

[LRI ===

B ] e RUN: 30

QF FSHORE CONDITIONS

Relum Period: 100 yr
Offshore Hs: 8.2 m
Offshare Tp: 12.31 sec

¥

Latitude [deg]
Halg i

Wind Spd: 26.4 mi's
Wind Dir. 330 deg,

B

Water Levek 1.76 m CD

SLR: 0.04 m
ara -

anb -

505 -54.00 5385 -53.90 -53 85

FIGURE 1.24: PLACENTIA BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 360°
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Conception Bay — 20-yr Return Period Wave Conditions

FIGURE 5: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT

FIGURE 1.26: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
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FIGURE 6: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
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FIGURE 1.28: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 120°
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FIGURE 1.29: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 150°
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FIGURE 1.30: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 180°
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FIGURE 7: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE
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FIGURE 1.32: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
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FIGURE 1.33: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
270°
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FIGURE 1.34: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
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FIGURE 1.35: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 330°
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FIGURE 1.36: CONCEPTION BAY - 20-YR RETURN PERIOD SIGNIFICANT
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Conception Bay — 100-yr Return Period Wave Conditions

FIGURE 1.37: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
30°

4773

aA7.78

RUMN: 40

OFFSHORE CONDITIONS
W Retum Period: 100 yr
Offshore Hs: 10m
Offshore Tpe 14.68 sec

47.75 Wave Dir: 30 deg.

Latitude [deg]

Wind Spd: 23.6 mis
ar.74 Wind Dir: 30 deg.
Water Level: 1.68 m CD

#7173 SLRO04m

4772

7.71 b -
-53.24 -5323 5322 5321 5320 5319 5318 5317 5316 5315  -53.14
Longitude [deg]

FIGURE 8: CONCEPTION BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 60°
BEO
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aA7.78

RUN: 45
OFFSHORE CONDITIONS
W Retum Period: 100 yr
¥ Offshore Hs: 9.3 m
% Offshore Tp: 14.36 sec
= 4773 Wave Dir: 60 deg.
=
3 Wind Spd: 23.6 s
ar74 Wind Dir; 60 deg.
Watar Level: 1.68 m CD
4773 SLROD4m
a7
a7 —T
-53.24 5323 5312 -5321 5320 5319 5318 5317 5316  -53.15 53,14
Longitude [deg]
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FIGURE 1.39: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
90°

RUN: 1
OFFSHORE CONDITIONS

Retum Period: 100 yr
Offshore Hs; 9.1 m
Offshore Tp: 14.26 sec
Wave Dir: 90 deg.

Hsig [m]

Latitude [deg]

Wind Spd; 24.4 m/s
Wind Dir: 90 deg.

Water Level: 1.68 m CD
SLR0.04 m

-53 53 53 53 -53 -53 53 .53 -53 -53
Longitude [deg]

FIGURE 1.40: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM

120°
4779
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RUN: 55
OFFSHORE CONDITIONS
W Retum Periad: 100 yr
Offshore Hs: 9.1 m
Offshore Tp: 14.26 sec

4775 Wave Dir; 120 deg.

Latitude [deg]

Wind Spd: 23.8 m/s
ar.74 Wind Dir: 120 deg.
Water Level: 1.68 m CD

47.73 SLRO.04m

4772

4771 .
5324 5323 5322 5321 5320 5319 5318

Longitude [deg]
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FIGURE 1.41: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
150°

a7.78
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RUN: 60
OFFSHORE CONDITIONS
W Retum Period: 100 yr
El Offshore Hs: 7.3 m
e Offshore Tp: 13.28 sec
E 4775 Wave Dir: 150 deg.
5 Wind Spd: 27.6 mis
4774 Wind Dir: 150 deg.
‘Water Level: 1.68 m CD
47.73 SLR 0.04m
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7.71 - £
5324 5323 5322 5321 5320 5319 5318 5317 5316 5315 5314
Longitude [deg]

FIGURE 1.42: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM

180°
4779

4778

RUN: 5
OFFSHORE CONDITIONS
W Retum Periad: 100 yr
¥ Offshore Hs: 5.5 m
2 Offshore Tp: 12.02 sec
3 4775 Wave Dir: 180 deg.
3 Wind Spd: 25.5 mis
ar.7a Wind Dir: 180 deg.
‘Water Level: 1.68 m CD
47.73 SLR0.04m
47.72

7.71 ; —— :
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Longitude [deg]
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FIGURE 1.43: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
210°

a7.78
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RUN: 10
OFFSHORE CONDITIONS
W Retum Period: 100 yr
El Offshore Hs: 4.8 m
e Offshore Tp: 11.41 sec
E 4775 Wave Dir: 210 deg.
5 Wind Spd: 26.1 mis
a7.74 Wind Dir: 210 deg.
‘Water Level: 1.68 m CD
47.73 SLR 0.04m
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7.71 - = =
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Longitude [deg]

FIGURE 1.44: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
240°

ar7a
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RUN: 16
OFFSHORE CONDITIONS
W Retum Periad: 100 yr
¥ Offshore Hs: 4.5 m
2 Offshore Tp: 11.12 sec
3 4775 Wave Dir: 240 deg.
3 Wind Spd: 25.8 mis
4774 Wind Dir: 240 deg.
‘Water Level: 1.68 m CD
47.73 SLR0.04m
47.72

7.71 - =
5324 5323 5322 5321 5320 5319 5318 -S317 5316 5315 5314
Longitude [deg]
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FIGURE 1.45: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
270°
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RUN: 20
OFFSHORE CONDITIONS
W Retum Period: 100 yr
El Offshore Hs: 4.3 m
e Offshore Tp: 10.92 sec
E 4775 Wave Dir: 270 deg.
5 Wind Spd: 27.1 s
4734 Wind Dir. 270 deg.
‘Water Level: 1.68 m CD
47.73 SLR 0.04m
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FIGURE 1.46: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM

300°
4779

4778

RUN; 25
OFFSHORE CONDITIONS
W Retum Periad: 100 yr
B Offshore Hs: 4.4 m
= Offshore Tp: 11.02 sec
g 4775 Wave Dir: 300 deg.
3 Wind Spd: 27.5 /s
4774 Wind Dir; 300 deg.
‘Water Level: 1.68 m CD
47.73 SLR0.04m
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FIGURE 1.47: CONCEPTION BAY - 100-YR RETURN PERIOD
SIGNIFICANT WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM
330°
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RUN: 30
OFFSHORE CONDITIONS
W Retum Period: 100 yr
El Offshore Hs: 5.8 m
= Offshore Tp: 12.26 sec
E 4775 Wave Dir; 330 deg.
3 Wind Spd: 27.3 mis
4774 Wind Dir; 330 deg.
‘Water Level: 1.68 m CD
47.73 SLR 0.04m
47.72
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Longitude [deg]

FIGURE 1.48: CONCEPTION BAY - 100-YR RETURN PERIOD SIGNIFICANT
WAVE HEIGHT (HS, M) OFFSHORE WAVES & WIND FROM 360°
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RUN: 35
OFFSHORE CONDITIONS
W Retum Period: 100 yr
¥ Offshore Hs: 8.9 m
= Offshore Tp: 14.16 sec
g 4775 Wave Dir: 360 deg.
3 Wind Spd: 24.9 mis
a7.74 Wind Dir: 360 deg.
‘Water Level: 1.68 m CD
47.73 SLR 0.04m
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Longitude [deg]
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