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Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 22/05/2018 Index: 11

Council Requirements

STORMWATER DETENTION CALCULATIONS REF./COMMENT

 - Post-development 5yr to be restricted to pre-development 5 yr.
 - Post-development 100yr to be restricted to pre-development 5yr.
 - Stormwater to be discharged to King William St kerb & water table.
 - 2,000L rainwater tank to be used for retention.



Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 22/05/2018 Index: 12

Council Requirements

Pre Post
ARI (years) 5 5
tc (min) 5 5

Site BOM IFDs

23.4 BOM IFD
83.6 BOM IFD
83.6 BOM IFD

No n/a

Pre-Development Flow

Area (m2) f

STORMWATER DETENTION CALCULATIONS REF./COMMENT

I(10/1) (mm/h)
Pre-dev I(5/5) (mm/h)
Post-dev I(5/5) (mm/h)

Council Specified Pre-Development Runoff Coefficient

Roof
Site Surfaces Area (m2) f

259.56 1 Pre development
331.37 0.9 Plan

0 0.1

Total Area = 590.93 m2
favg = 0.944 ARI (years)

1
2
5

C(10/1) = 0.100 10 ARR Eq. 14.12
C10 = 0.855 20 ARR Eq. 14.11

50
C5 = 0.812 100 ARR Eq. 14.13

Pre Development Flow, Qpre = 11.16 L/s Qpre = 11.16

0.95
1

1.05
1.15
1.2

Frequency Factor, Fy
ARR Table 14.6

0.8
0.85

Concrete/Paved/Bitumen
Landscaped

Roof
Site Surfaces



Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 22/05/2018 Index: 13

Post-Development Flow

Unrestricted Flow:  Runoff considered to be undetained

Area (m2) f
0 1 Post-Development
0 0.9 Catchment Plan
0 0.1

Total Area = 0 m2
favg = 0.000

C10 = 0.100 ARR Eq. 14.11
C5 = 0.095 ARR Eq. 14.13

Unrestricted Post Development Flow, Qun-post = 0.00 L/s Qun-post = 0.00

Site Surfaces
Roof
Concrete/Paved/Bitumen
Landscaped

STORMWATER DETENTION CALCULATIONS REF./COMMENT

Allowable Flow, Qall = 11.16 L/s Qall = 11.16

Restricted Flow:  Runoff considered to be detained

Area (m2) f
495.64 1 Roof Catchment
95.29 0.9 Plan

0 0.1

Total Area = 590.93 m2
favg = 0.984

C10 = 0.887 ARR Eq. 14.11
C5 = 0.843 ARR Eq. 14.13

C5 = 0.843

Refer to attached detention calculations

Concrete/Paved/Bitumen
Landscaped

Site Surface
Roof



Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 22/05/2018 Index: 14

Detention Calculations

ARI = 5 years
Area = 590.93 m2 Detention Volume Required = 122 L
tc = 5 min
C5 = 0.843

Duration mm/h
5 83.60
6 77.70
7 73.83
8 69.95
9 66.08

10 62.20
11 60.35
12 58.50
13 56.65
14 54.80
15 52.95

122
0
0

In flow L/s Out flow allowed Qin - Qout
11.56
10.75
10.21

11.16 0.41

-2.81
-3.06
-3.32
-3.58
-3.83

-0.41
-0.94
-1.48
-2.02
-2.5511.16

11.16
11.16
11.16
11.16

STORMWATER DETENTION CALCULATIONS

9.68
9.14
8.60
8.35
8.09
7.84
7.58
7.32

0
0
0
0
0

Detention Required

0
0
011.16
011.16 -4.097.07

11.16
11.16

11.16
11.16

15 52.95
16 51.10
17 49.25
18 47.40
19 45.55
20 43.70
21 42.79
22 41.88
23 40.97
24 40.06
25 39.15
26 38.24
27 37.33
28 36.42
29 35.51
30 34.60
31 34.20
32 33.80
33 33.40
34 33.00
35 32.60
36 32.20
37 31.80
38 31.40
39 31.00
40 30.60
41 30.20

-3.83

0
0
0

11.16
11.16
11.16

-6.92
-6.98
-7.03

0
0
0

11.16
11.16
11.16

-6.76
-6.81
-6.87

0
0
0

11.16
11.16
11.16

-6.59
-6.65
-6.70

0
0
0

11.16
11.16
11.16

-6.43
-6.48
-6.54

0
0
0

11.16
11.16
11.16

-6.12
-6.24
-6.37

0
0
0

11.16
11.16
11.16

-5.74
-5.87
-5.99

11.16

-4.86
-5.11
-5.24

0
0
0

11.16
11.16
11.16

-5.36
-5.49
-5.62

7.32

4.68
4.62
4.57
4.51
4.45

6.56
6.30
6.05
5.92
5.79

4.79

011.16
0
0
0

11.16
11.16
11.16

-4.09
-4.34
-4.60

0
0
0

11.16
11.16

4.73

7.07
6.81

4.40
4.34
4.29
4.23
4.18
4.12

5.67
5.54
5.42
5.29
5.16
5.04
4.91

41 30.20
42 29.80

0
0

11.16
11.16

-6.98
-7.03

4.18
4.12



43 29.40
44 29.00
45 28.60
46 28.20
47 27.80
48 27.40
49 27.00
50 26.60
51 26.20
52 25.80
53 25.40
54 25.00
55 24.60
56 24.20
57 23.80
58 23.40
59 23.00
60 22.60

0
0

3.18
3.13

11.16
11.16

-7.98
-8.03

4.01
3.96
3.90
3.85

0
0

3.29
3.24

11.16
11.16

-7.86
-7.92

0
0

3.40
3.35

11.16
11.16

-7.75
-7.81

0
0
0

11.16
11.16
11.16

-7.59
-7.64
-7.70

0

0
0
0

11.16
11.16
11.16

-7.42
-7.48
-7.53

0

0

11.16
11.16
11.16

-7.26
-7.31
-7.37

0
0
0

11.16
11.16
11.16

-7.09
-7.15
-7.20

3.62

3.79
3.74
3.68

3.46

4.07

3.57
3.51



Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 22/05/2018 Index: 15

Council Requirements

Pre Post
ARI (years) 5 100
tc (min) 5 5

Site BOM IFDs

23.4 BOM IFD
83.6 BOM IFD
182 BOM IFD

No n/a

Pre-Development Flow

Area (m2) fSite Surfaces
Roof

STORMWATER DETENTION CALCULATIONS REF./COMMENT

I(10/1) (mm/h)
Pre-dev I(5/5) (mm/h)
Post-dev I(100/5) (mm/h)

Council Specified Pre-Development Runoff Coefficient

Area (m2) f
259.56 1 Pre development
331.37 0.9 Plan

0 0.1

Total Area = 590.93 m2
favg = 0.944 ARI (years)

1
2
5

C(10/1) = 0.100 10 ARR Eq. 14.12
C10 = 0.855 20 ARR Eq. 14.11

50
C5 = 0.812 100 ARR Eq. 14.13

Pre Development Flow, Qpre = 11.16 L/s Qpre = 11.16

1.15

Site Surfaces
Roof
Concrete/Paved/Bitumen
Landscaped

ARR Table 14.6
Frequency Factor, Fy

1.2

0.8
0.85
0.95

1
1.05



Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 22/05/2018 Index: 16

Post-Development Flow

Unrestricted Flow:  Runoff considered to be undetained

Area (m2) f
0 1 Post-Development
0 0.9 Catchment Plan
0 0.1

Total Area = 0 m2
favg = 0.000

C10 = 0.100 ARR Eq. 14.11
C100 = 0.120 ARR Eq. 14.13

Unrestricted Post Development Flow, Qun-post = 0.00 L/s Qun-post = 0.00

Landscaped

STORMWATER DETENTION CALCULATIONS REF./COMMENT

Site Surfaces
Roof
Concrete/Paved/Bitumen

Allowable Flow, Qall = 11.16 L/s Qall = 11.16

Restricted Flow:  Runoff considered to be detained

Area (m2) f
495.64 1 Roof Catchment
95.29 0.9 Plan

0 0.1

Total Area = 590.93 m2
favg = 0.984

C10 = 0.887 ARR Eq. 14.11
C100 = 1.000 ARR Eq. 14.13

C100 = 1.000

Refer to attached detention calculations

Site Surface
Roof
Concrete/Paved/Bitumen
Landscaped



Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 22/05/2018 Index: 17

Detention Calculations

ARI = 100 years
Area = 590.93 m2 Detention Volume Required = 6728 L
tc = 5 min
C100 = 1.000

Duration mm/h
5 182.00
6 169.00
7 160.00
8 151.00
9 142.00

10 133.00
11 128.84
12 124.68
13 120.52
14 116.36
15 112.20

17.73 11.16 6.58 6314

19.10 11.16 7.94 6672
18.42 11.16 7.26 6534

20.47 11.16 9.31 6702
19.78 11.16 8.63 6728

21.83 11.16 10.67 6405
21.15 11.16 9.99 6595

24.79 11.16 13.63 6542
23.31 11.16 12.15 6562

27.74 11.16 16.58 5970
26.26 11.16 15.11 6345

In flow L/s Out flow allowed Qin - Qout Detention Required
29.87 11.16 18.72 5615

STORMWATER DETENTION CALCULATIONS

15 112.20
16 108.04
17 103.88
18 99.72
19 95.56
20 91.40
21 89.42
22 87.44
23 85.46
24 83.48
25 81.50
26 79.52
27 77.54
28 75.56
29 73.58
30 71.60
31 70.74
32 69.88
33 69.02
34 68.16
35 67.30
36 66.44
37 65.58
38 64.72
39 63.86
40 63.00
41 62.14

10.06 11.16 -1.10 0

10.34 11.16 -0.82 0
10.20 11.16 -0.96 0

10.62 11.16 -0.53 0
10.48 11.16 -0.67 0

10.91 11.16 -0.25 0
10.76 11.16 -0.39 0

11.19 11.16 0.03 64
11.05 11.16 -0.11 0

11.47 11.16 0.31 602
11.33 11.16 0.17 341

11.75 11.16 0.60 1073
11.61 11.16 0.45 846

12.40 11.16 1.25 2093
12.08 11.16 0.92 1602

13.05 11.16 1.90 2958
12.73 11.16 1.57 2545

13.70 11.16 2.55 3666
13.38 11.16 2.22 3331

14.35 11.16 3.20 4219
14.03 11.16 2.87 3962

15.00 11.16 3.85 4615
14.68 11.16 3.52 4437

16.37 11.16 5.21 5629
15.69 11.16 4.53 5163

17.73 11.16 6.58 6314
17.05 11.16 5.89 6013

18.42 11.16 7.26 6534

41 62.14
42 61.28 10.06 11.16 -1.10 0

10.20 11.16 -0.96 0



43 60.42
44 59.56
45 58.70
46 57.84
47 56.98
48 56.12
49 55.26
50 54.40
51 53.54
52 52.68
53 51.82
54 50.96
55 50.10
56 49.24
57 48.38
58 47.52
59 46.66
60 45.80 7.52 11.16 -3.64 0

7.80 11.16 -3.36 0
7.66 11.16 -3.50 0

8.08 11.16 -3.07 0
7.94 11.16 -3.22 0

8.36 11.16 -2.79 0
8.22 11.16 -2.93 0

8.65 11.16 -2.51 0
8.51 11.16 -2.65 0

8.93 11.16 -2.23 0
8.79 11.16 -2.37 0

9.21 11.16 -1.95 0
9.07 11.16 -2.09 0

9.49 11.16 -1.66 0
9.35 11.16 -1.80 0

9.78 11.16 -1.38 0
9.64 11.16 -1.52 0

9.92 11.16 -1.24 0

 - Total detention volume required is 6,728L.
 - Total retention volume required is 2,000L.

 - Adopt two 1,000L above ground tanks located on ground floor for retention.
 - Adopt a 6,728L underground tank located on basement floor for detention.



Reference: 2018-7161
Project: 97 King William St, Kent Town Checked by: CJG
Designer: HP Date: 16/05/2018 Index: 18

Orifice Diameter Calculations for 5yr

Using DRAINS Equation 5.7

Equation 5.7

Tank Dimensions (Indicative Only)
Refer 'Novaplas Drainwell modular system'
Adopt 5x11x1 units (5x0.755, 11x0.4, 1x0.44)
Width (m) Length (m) Height (m)

3.78 4.4 0.44

Orifice Calculation

CALCULATIONS REF./COMMENT

Detention volume, V 7.26 m^3
Gravity, g 9.81 m/s^2
Concentration coefficient, Cc 0.6
Orifice diameter, d 0.0925 m
Height of water surface to orifice cetre, h 0.390257937 m
Required discharge rate, Q 11.15706519 L/s

Orifice diameter 92.50 mm

Required orifice plate diameter is 92.5mm to restrict
underground rainwater tank outflow to pre-development 5
year flow rate of 11.16L/s.
Adopt 90mm orifice plate for ease of construction.
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