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Wagga Wagga Levee Freeboard Study 
2010 Revised 27/10/2010

1.Design Wind Speed 

Wagga Wagga Zone A1

Wind speed adopted from AS/NZS1170.2

Vr Table 3.1 AS/NZS 1170.2
Md Table 3.2 AS/NZS 1170.2
Mz,cat 0.91 <3m with little obstructions, Terrain 2 Section 4
Mh 0.7 D< 1.2 Section 4
Ms 1 Section 4

Design Wind Speed in Design Wind Speed in
Meter Per Second Miles Per Hour

 N NE E SE S SW W NW
0.9 0.8 0.8 0.8 0.85 0.95 1 0.95 N NE E SE S SW W NW

V1 26 15 13 13 13 14 16 17 16 V1 33.3 29.6 29.6 29.6 31.5 35.2 37.0 35.2
V5 32 18 16 16 16 17 19 20 19 V5 41.0 36.5 36.5 36.5 38.8 43.3 45.6 43.3
V10 34 19 17 17 17 18 21 22 21 V10 43.6 38.8 38.8 38.8 41.2 46.0 48.4 46.0
V20 37 21 19 19 19 20 22 24 22 V20 47.5 42.2 42.2 42.2 44.8 50.1 52.7 50.1
V25 37 21 19 19 19 20 22 24 22 V25 47.5 42.2 42.2 42.2 44.8 50.1 52.7 50.1
V50 39 22 20 20 20 21 24 25 24 V50 50.0 44.5 44.5 44.5 47.2 52.8 55.6 52.8
V100 41 24 21 21 21 22 25 26 25 V100 52.6 46.7 46.7 46.7 49.7 55.5 58.4 55.5
V200 43 25 22 22 22 23 26 27 26 V200 55.1 49.0 49.0 49.0 52.1 58.2 61.3 58.2
V500 45 26 23 23 23 24 27 29 27 V500 57.7 51.3 51.3 51.3 54.5 60.9 64.1 60.9
V1000 46 26 23 23 23 25 28 29 28 V1000 59.0 52.4 52.4 52.4 55.7 62.3 65.5 62.3
V2000 48 28 24 24 24 26 29 31 29 V2000 61.6 54.7 54.7 54.7 58.1 65.0 68.4 65.0
Note: Assuming 1 year ARI Design wind speed

2.North Wagga Wagga - Fetch Distance (km) 4km/6.7cm 0.597015
Wave Height Calculation Fetch Distance Calculation
Using 1 yr ARI Wind

C A Location Angle X (km) Cos ( a) Xi Cos (a) Sum Xi cos (a) Sum cos (a) Effective Fetch (km)
1.83 1.87 A 45 3.6 2.15 0.707107 1.519752 14.725 7.890 1.87

NW N NE 33.75 3.9 2.328 0.831 1.936

W
North Wagga 

Wagga
E

22.25 3.7 2.209 0.926 2.044

SW S SE B
11.25 3.3 1.970 0.981 1.932

3.01 0 2.5 1.493 1.000 1.493
11.25 2.8 1.672 0.981 1.640

Checking Water Depth Shallow Reservoir 22.25 3 1.791 0.926 1.658

Wind 
Direction

Fetch 
Distance 

(Km)

Fetch Distance 
(miles)

Fetch ft U miles h
Hs, feet 
(from 
notes)

10% of 
High 

Wave, 
1.27Hs

 Wave 
Height 

(m)
Fetch

Wave 
period (T) 

sec

L = 
1.56T2 
(feet)

Water 
Depth

Ht ft 1.27 Hs
wave 
height 

(m) 33.75 3 1.791 0.831 1.489
N 0.0 0 0.00 45 2.4 1.433 0.707 1.013

NE 1.87 1.2 6135.171 29.6 1.3 1.56 0.48 A 2.3 2.5 1.26 1.10 1.40 0.43 B 45 6.1 3.642 0.707 2.575 23.744 7.890 3.01
E 0.0 0 0.00   33.75 4 2.388 0.831 1.986

SE 3.01 1.9 9875.328 29.6 1.6 1.92 0.59 B 2.5 3.0 1.49 1.10 1.40 0.43 22.25 3.1 1.851 0.926 1.713
S 0.0 0 0.00   11.25 7.2 4.299 0.981 4.216

SW 0.0 0 0.00   0 6.6 3.940 1.000 3.940
W 0.0 0 0.00   11.25 7.4 4.418 0.981 4.333

NW 1.83 1.1 6003.937 35.2 1.45 1.74 0.53 C 2.48 2.9 1.46 1.25 1.59 0.48 22.25 4 2.388 0.926 2.210
33.75 3.2 1.910 0.831 1.588

Refer to 20 Yr ARI Inundation Plan for the localities of the Wind fetch 45 2.8 1.672 0.707 1.182
Notes: C 45 3.6 2.149 0.707 1.520 14.433 7.890 1.83

Hs obtained from Robin Fells, "Geotechnical engineering of embankment dams" 33.75 3.1 1.851 0.831 1.539
For normal freeboard computation, the runup should be calculated using average of the highest 10% of waves, 22.25 3 1.791 0.926 1.658
which is 1.27 Hs 11.25 3 1.791 0.981 1.757
Shallow water wave assumed constant depth of 5 feet 0 3.1 1.851 1.000 1.851

11.25 3 1.791 0.981 1.757
Deep reservoir when water depth D > 0.5L 22.25 2.8 1.672 0.926 1.547
North Wagga Levee is considered as "Deep Reservoir" 33.75 3.1 1.851 0.831 1.539

45 3 1.791 0.707 1.266

3.Wagga Wagga Main Town - Fetch Distance (km) 
Wave Height Calculation Fetch Distance Calculation
Using 1 yr ARI Wind 4km/6.7cm 0.597015

C B  Location Angle X (km) Cos ( a) Xi Cos (a) Sum Xi cos (a) Sum cos (a) Effective Fetch (km)
4.72 4.25 A 45 5.6 3.343 0.707 2.364 49.563 7.890 6.28

NW N NE 33.75 5.3 3.164 0.831 2.631
W Town E 6.28 A 22.25 5.6 3.343 0.926 3.094

SW S SE 11.25 11.6 6.925 0.981 6.792
Checking Water Depth Shallow Reservoir 0 15.4 9.194 1.000 9.194

Wind 
Direction

Fetch 
Distance 

(Km)

Fetch Distance 
(miles)

Fetch ft U miles h
Hs, feet 
(from 
notes)

10% of 
High 

Wave, 
1.27Hs

 Wave 
Height 

(m)
Fetch

Wave 
period (T) 

sec

L = 
1.56T2 
(feet)

Water 
Depth 

(m)
Ht ft 1.27 Hs

wave 
height 

(m)
11.25 17.7 10.567 0.981 10.364

N  0.0 0 0.00 22.25 11.6 6.925 0.926 6.410
NE 4.25 2.6 13943.57 29.6 2 2.4 0.73 B 2.85 3.9 1.93 1.25 1.59 0.48 33.75 11.6 6.925 0.831 5.758
E 6.28 3.9 20603.67 29.6 2.4 2.88 0.88 A 3.2 4.9 2.43 1.45 1.84 0.56 45 7 4.179 0.707 2.955

SE  0.0  0 0.00    B 45 5 2.985 0.707 2.111 33.501 7.890 4.25
S 0.0 0 0.00 33.75 5.9 3.522 0.831 2.929

SW 0.0 0 0.00 22.25 5.3 3.164 0.926 2.929
W 0.0 0 0.00 11.25 4.8 2.866 0.981 2.811

NW 4.72 2.9 15485.56 35.2 2.5 3 0.91 C 3.2 4.9 2.43 1.50 1.91 0.58 0 5 2.985 1.000 2.985
11.25 4.2 2.507 0.981 2.459

Refer to 100 Yr ARI Inundation Plan for the localities of the Wind fetch      22.25 4.2 2.507 0.926 2.321
Notes: 33.75 16.1 9.612 0.831 7.992

Hs obtained from Robin Fells, "Geotechnical engineering of embankment dams" 45 16.5 9.851 0.707 6.966
For normal freeboard computation, the runup should be calculated using average of the highest 10% of waves, C 45 6 3.582 0.707 2.533 37.215 7.890 4.72
which is 1.27 Hs 33.75 7 4.179 0.831 3.475

22.25 9.8 5.851 0.926 5.415
Main Wagga Levee is considered as "Deep Reservoir" 11.25 12 7.164 0.981 7.027

0 11.5 6.866 1.000 6.866
11.25 7.1 4.239 0.981 4.157
22.25 6.2 3.701 0.926 3.426
33.75 4.7 2.806 0.831 2.333

45 4.7 2.806 0.707 1.984
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