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Volume of new Prospect Street earthworks
Cut

Road section Compacted
Length Width Area 1 Depth Depth % Volume 1

m m m^2 m m m^3
128 5.75 736.0 0.275 0.75 151.8

Allow 170m^3
Batter from 100 to 128m Western side Compacted

Length Width Area 2 Depth Depth % Volume 2
m m m^2 m m m^3
28 7 196.0 1.8 0.4 141.1

Allow 150m^3
Attenuation tank leveling, Western side Compacted

Length Width Area 3 Depth Depth % Volume 3
m m m^2 m m m^3
5 5 25.0 1.8 0.2 9.0

Allow 10m^3
Manholes, Western side Compacted

Number Dia Area 4 Depth Depth % Volume 4
m m^2 m m m^3

4 1.5 7.1 1.8 1 12.7
Allow 15m^3

Cut volume (compacted)
Total 345.0

Fill
Road section Compacted

Length Width Area 5 Depth Depth % Volume 5
m m m^2 m m m^3

128 5.85 748.8 0.125 1 93.6
Allow 100m^3

Attenuation tank leveling, Western side Compacted
Length Width Area 6 Depth Depth % Volume 6

m m m^2 m m m^3
5 5 25.0 0.15 1 3.8

Allow 4m^3
Manholes, Western side Compacted

Number Dia Area 7 Depth Depth % Volume 7
m m^2 m m m^3

4 1.5 7.1 0.15 1 1.1
Allow 2m^3

Fill volume (compacted)
Total 106.0
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1 Rational method 48hr Pre-development Rational method
Pre – Development Catchment area & water flow Slope

Roof Concrete & Metaled area Other % Roof Concrete &

(Original water flow) & decks smooth seal Or rough seal Impervious Vegetation Bush 10 & decks smooth seal

Total area.                         Area (m^2) 1 (m^2) 2 (m^2) 3 (m^2) 4 (m^2) 5 (m^2) 6 (m^2) 1 (m^2) 2 (m^2)

600.00 0 0 0 0 600 0 Ci correction 0.00 0.00

0.00

Runoff coefficient Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) 

Use “C” values from FNDC TR55 chart  0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00

Generally do not use slope adjustment Ci factor if using TR55 0.96 0.96 0.8 0.53 0.65 0.44  
 

Rainfall intensity I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) Post-development I (mm/hr) I (mm/hr)

Rainfall Data from NIWA. Hirds 4, RCP6, 2081-2100 1.49 1.49 1.49 1.49 1.49 1.49 Slope 2.92 2.92

Use an appropriate event for the situation %
Flow rate of surface water Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec)  10 Qc (m^3/sec) Qc (m^3/sec)

0.000 0.000 0.000 0.000 0.000 0.00000 0.000 0.000
Ci correction

 Pre – development flow Qp (m^3/sec) Qp (L/sec) 0.00 Qp (m^3/sec) Qp (L/sec)

of developed area 0.0002 0.16 0.000 0.3

Any area where there is a change Pre-development area penalty where there i Not included in post-devel. Attenuation calcs. Any area where there is a change

Post – Development Catchment area & water flow  in the impermeability values a change in impermeable surfaces but  Any area where there is no change  in the impermeability values

not collected in attenuation system  in the impermeability values
Roof Concrete & Metaled area Concrete & Metaled area Metaled area Roof Concrete &

& decks smooth seal Or rough seal Vegetation smooth seal or vegetation or seal Vegetation & decks smooth seal
Total area.                         Area (m^2) 1 (m^2) 2 (m^2) 3 (m^2) 4 (m^2) 5 (m^2) 6 (m^2) 7 (m^2) 8 (m^2) 1 (m^2) 2 (m^2)

600.00 0 600 0 0 0 0 0 0 0.00 600.00
OK

Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) 
Use “C” values from FNDC TR55 chart  0.00 0.96 0.00 0 0.2 0.3 0.00 0 0.00 0.96

Generally do not use slope adjustment Ci factor if using TR55 0.96 0.96 0.85 0.49 "C" value difference between Pre & Post 0.59 0.63
Maximum value 0.2 (at the moment)

Rainfall intensity rate I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr)
Rainfall Data from NIWA. Hirds 4, RCP6, 2081-2100 1.79 1.79 1.79 1.79 1.49 1.49 1.49 1.49 3.50 3.50

Use an appropriate event for the situation
Flow rate of surface water Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec)

0.000 0.000 0.00000 0.000 0.000 0.000 0.000 0.00000 0.000 0.001

Qc (L/sec) Qc (L/sec) Qc (L/sec) Qc (L/sec) Qc (L/sec) Qc (L/sec) Qc (L/sec) Qc (L/sec) Qc (L/sec) Qc (L/sec)
0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56

Total impermeable excluded from Total no change, excluded from Total in attenuation system calc's
Total included in attenuation system calc's Qa (m^3/sec) Qa (L/sec) attenuation system collection attenuation system calc's Qa (m^3/sec) Qa (L/sec)

Post – Pre development flow 0.0001 0.1247 Qby (m^3/sec) Qby (L/sec) Qby (m^3/sec) Qby (L/sec) 0.0002 0.24

0.000 0.00 0.000 0.00

Post – Pre development flow without penalty factor Qtpp (m^3/sec) Qtpp (L/sec) Qtpp (m^3/sec) Qtpp (L/sec)

Post – Pre development flow 0.0001 0.12 0.0002 0.24

Total post development flow Total post development flow 

Developed flow + undeveloped flow Qatt (m^3/sec) Qatt (L/sec) Qatt (m^3/sec) Qatt (L/sec)

0.0003 0.29 0.0006 0.56

0 to 10min 10 to 20min

1b Rational method 48hr Rational method

Total Catchment Post-Development area & flow collected Do not include areas from Post – Development Catchment area & water flow (above) Pre-development

Will be Zero if pre & post impermeable areas are the same Roof Concrete & Metaled area Other Slope Roof Concrete &

Only has an affect if larger area is collected post-development & decks smooth seal Or rough seal Impervious Vegetation Bush % & decks smooth seal

Total area.                         Area (m^2) 1 (m^2) 2 (m^2) 3 (m^2) 4 (m^2) 5 (m^2) 6 (m^2) 10 1 (m^2) 2 (m^2)

0.00 0 0 0 0 0 0 0.00 0.00

Ci correction
Runoff coefficient Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) Ci  (coefficient) 0.00 Ci  (coefficient) Ci  (coefficient) 

Use “C” values from FNDC TR55 chart  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generally do not use slope adjustment Ci factor if using TR55 0.96 0.96 0.8 0.53 0.44 0.59  
 

Rainfall intensity I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr) I (mm/hr)

Rainfall Data from NIWA. Hirds 4, RCP6, 2081-2100 1.49 1.49 1.49 1.49 1.49 1.49 Post-development 2.92 2.92

Use an appropriate event for the situation Slope
Flow rate of surface water Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec) Qc (m^3/sec)  % Qc (m^3/sec) Qc (m^3/sec)

0.000 0.000 0.000 0.000 0.000 0.000 10 0.000 0.000

 Catchment area pre – development flow Qcap (m^3/sec) Qcap (L/sec) Ci correction Qp (m^3/sec) Qp (L/sec)

0.0000 0.000 0.00 0.0000 0.00

2

Calculation (initial) Calculation (final) Num. Of tanks Slope out control (volume)
Calculation (initial) Calculation (initial) usable height Additional area 1 1930min (row4235) 2130min (row4435) 2160min (line4465)

Round Square Total tank area Total tank volume  hmax (m) m^2 r (m) 0.00681 0.00601 0.0058935
Select 1 for type of tank/area, 0 for other 1 0 m^2 m^3 2.355 Nil 1.85 0.02019 0.01740 0.0169806

Estimate storage volume Tank radius 10.18 23.97 OK Total area m^2 for fixed H68 height 1.33744 1.13827 1.108715
Adjust to match max Vstored Num. Of tanks r (m) Initial calculation OK Same as initial 10.75 If using slope control 0.029559

Round area 1 1.8 10.18 hstor max. 2.355 Final volume (Use this) Not used Diff. = 0.0015+-0.0005

Num. Of tanks Width Length m^2 Vstored max. 23.970 23.97 Trench width 160 minute crossover minute steps
Square/rectangular area 3 6 2 36.00 Vstored min. 0.167 11.47 1500 1600 1620

20/40 30% compacted Void in metal 103.0 m^3 0.05 to3.5% left @ 48hr 0.70 Additional Volume Trench length 0.00236 0.00137 0.00120

Short tube, 0.76 Orifice type “u” g   120m^2 OK Same as initial 20 0.00106 0.00106 0.00104

Thin sharp, 0.62 0.76 9.8067 Graph, 24hr after peak, Vstored 2880m 1.358 Not used m^2 for fixed H68 height -0.00130 -0.00031 -0.00016
Max.10% left @ 48hr from initial calc. 5.66 5.66 229.40 Minimise L90

or add extra volume Not used Line to compare pre-development original
48hr 24hr 12hr 6hr 2hr 60 30 20 10 line with crossover line changes at point

 Pre – development flow C20 L20 U20 AD20 AM20 AV20 BE20 BN20 BW20 minute steps Qpre (L/sec)

3                                                      of developed area 0.00016 0.00032 0.00060 0.00120 0.00236 0.00368 0.00514 0.00687 0.01322 1445 13.2

Slope factor 1450 6.9

 Pre–development flow matches 2hr 40min. Intensity Qp (m^3/sec) Qp (L/sec) Qin max. 48hr program adjustment at 1455 5.1

Uses (160min.crossover O126) as a source value 0.00106 1.0621 0.01021 Min.crossover Min.crossover 1470 3.7

Do not change OK Chart point (min.) Chart point (min.) 1080min (K2305) 2520min (K5185) 1500 2.4

For calculation purposes this section changes Dia check Dia Area Qout 1600 (L/sec) Qout (m^3/sec) 1600 0.91 Qod (L/sec) Qod (L/sec) 1620 1.2

the dia only and thereby the area 0.0162 0.01618 0.0002 1.048 0.00105 1600 peak flow 0.25711 0.25225 1800 0.6

The information is not used for anything else 16.18 0 23.33 Chart point (max.) 0.00487 Diff. >0 normally 2160 0.3

If additional storage is required use the original/initial orifice size and calc. height 160min.  Volume m^3 0.15  

4

Calculate maximum storage volume Russell

Chart intensity Chart intensity Storm duration- Storm duration- Attenuation calc. total Catchment pre-devel. 

hr values accumulated THR Event data, TMINS Direct to Atten. plus orifice flow out

steps used minute steps (hr) mins Qa (L/sec) Qtin (L/sec) Current x 1.2 20 yr (current) 100 yr 100 yr

48 720 12.00 720 0.12 0.12 5.6 4.7 21.46 17.88 1.8 1.5

24 1080 6.00 360 0.24 0.24 9.5 7.9 21.02 17.52 3.5 2.9

12 1260 3.00 180 0.46 0.46 15.5 12.9 19.80 16.50 6.6 5.5

6 1380 2.00 120 0.92 0.92 24.4 20.3 26.52 22.10 13.3 11.1

2 1410 0.50 30 1.82 1.82 46.6 38.8 13.08 10.90 26.2 21.8

1 1425 0.25 15 2.84 2.84 67.0 55.8 10.20 8.50 40.8 34.0

0.5 1430 0.08 5 3.97 3.97 93.1 77.6 4.74 3.95 56.9 47.4

0.3333 1435 0.08 5 5.30 5.30 111.2 92.7 6.34 5.28 76.1 63.4

0.16666 1440 0.08 5 10.21 10.21 146.4 122.0 12.2 10.2 146.4 122.0

0.16666 1445 0.08 5 10.21 10.21 146.4 122.0 12.2 10.2 146.4 122.0

0.3333 1450 0.08 5 5.30 5.30 111.2 92.7 6.3 5.3 76.1 63.4

0.5 1455 0.08 5 3.97 3.97 93.1 77.6 4.7 4.0 56.9 47.4

1 1470 0.25 15 2.84 2.84 67.0 55.8 10.2 8.5 40.8 34.0

2 1500 0.50 30 1.82 1.82 46.6 38.8 13.1 10.9 26.2 21.8

6 1620 2.00 120 0.92 0.92 24.4 20.3 26.5 22.1 13.3 11.1

12 1800 3.00 180 0.46 0.46 15.5 12.9 19.8 16.5 6.6 5.5

24 2160 6.00 360 0.24 0.24 9.5 7.9 21.0 17.5 3.5 2.9

48 2880 12.00 720 0.12 0.12 5.6 4.7 21.5 17.9 1.8 1.5

48 Sum 48hr depth Sum 48hr depth Corr, intensity 160min.
Qout max. Qout max. Calc. Vstored max. 270.7 225.6 15.4

Catchment flow Qpat (cell MAX(P109:P130) Qcap max. Qp (m^3/sec) Qp (L/sec) (m^3/sec) (L/sec) Vol. stored, (m^3) Sum 24hr depth Sum 24hr depth

Catchment flow = orifice flow out + catchment 3.150 0.0011 1.1 0.00106 1.06 23.970 227.8 189.8

pre-development flow Not used  Suitable 100yr/secondary outlet flow unavailable OK Sum 12hr depth Sum 12hr depth

For calculation purposes this section changes Dia check Dia Area Tank for 2yr, 10yr & 20yr flows. OK 185.8 154.8
the dia only and thereby the area 0.0162 0.01618 0.0002 overflow pipe Sum 6hr depth Sum 6hr depth

The information is not used for anything else 16.18 2355 mm height 146.2 121.8

Use this orifice size for final Sum 2hr depth Sum 2hr depth

 design, or 10mm dia. minimum 0 mm Orf dia 93.1 77.6

2047 mm height Sum 1hr depth Sum 1hr depth

67.0 55.8

Sum 0.5hr depth Sum 0.5hr depth

10 mm Orf dia 46.6 38.8

1322 mm height Sum 0.333hr depth Sum 0.333hr depth

37.1 30.9

Sum 0.167hr depth Sum 0.167hr depth

150mm 14 mm Orf dia 24.4 20.3

     CC (x 1.2) Intensity.          Current(0 deg)      CC (x 1.2) Intensity.          Current(0 deg)      CC (x 1.2) Intensity.          Current(0 deg)

Post-devel I, (mm/hr) Pre-devl I, (mm/hr) Post-devel I, (mm) Pre-devl I, (mm) Post-devel I, (mm/hr) Pre-devl I, (mm/hr)

1080 1140 1200 1260 1320 1380 1440 1500 1560 1620 1680 1740 1800 1860
0

2

4

6

8

10

12

14

16
24hr comparision of final overall flow through storage system

Column S Column F Column V

Column U

Minutes

L/
se

c
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Catchment calculations (lowest/final section)
WDC & FNDC EES. Horton value Max. distance Max. height Slope

n L (km) H (m) %

0.045 0.132 37 28.0

FNDC

Overland flow graph, pg158 TC  (minutes)

TC,   US Soil 12.59

Area of Q

I10 (100yr event) 10 min. catchment Q100 = C*I10*A/360

I,  (Hirds chart) mm/hr  + 20% (10 min CC) A  (ha) (m^3/s)

100yr 159 190.8 0.42 0.1670

Catchment size 420m^2 C (av.) A (m^2) (m^3/s)

type C soil 0.75 4200 0.1670

0.1670

Calculations for Access culvert on Road (130m)
Access Channel Area Use 100% of Q Longitudinal slope “s”

Volume flow m^3/s Manning coe. Slo H:V length

0.167 0.011 3.64 13

A x R^0.67 Slope % Depth change

0.004 27.5 3.57

Pipe dia. Check Q possible Q percent available

0.375 OK 1.0861 650.5

Min 20% margin

Water area Wet perimeter Hydr Radius A x R^0.67

0.110 1.178 0.094 0.023

CPAA manual fig.3.3

Check for head waters HW/D Check

1.81 x Q/D^2.5 3.509 1.600 OK

HW Confirm heading up

0.600 Inlet Head
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Retaining wall A poles & details (does not include
Concrete >=25mPa 100mm of concrete 

New ground Pole slope 6deg. Below at bottom of hole)
Loaded Back slope finished level Actual post overall Doubled

Distance Number Description Wall height Degrees Hole size Diameter Hole depth length Spacing (m) boards
-10 A1 End post 1.15 25 0.45 0.15 1.3 2.38 1 0
-9 A2 Support post 1.36 25 0.45 0.15 1.55 2.84 1 0
-8 A3 Support post 1.6 25 0.45 0.175 1.79 3.32 1 0
-7 A4 Support post 1.8 25 0.45 0.2 1.98 3.71 1 2
-6 A5 Support post 2.01 25 0.45 0.225 2.18 4.12 1 3
-5 A6 Support post 2.2 25 0.45 0.25 2.35 4.48 1 5
-4 A7 Support post 2.24 24.0 0.45 0.25 2.36 4.53 1 5
-3 A8 Support post 2.24 23.1 0.45 0.25 2.33 4.5 1 5
-2 A9 Support post 2.23 22.1 0.45 0.25 2.29 4.45 1 5
-1 A10 Support post 2.22 21.2 0.45 0.25 2.25 4.4 1 4
0 A11 Support post 2.15 20.2 0.45 0.25 2.36 4.44 1 4
1 A12 Support post 2.18 20.2 0.45 0.25 2.43 4.54 1 4
2 A13 Support post 2.17 20.3 0.45 0.25 2.49 4.59 1 4
3 A14 Support post 2.17 20.3 0.45 0.25 2.53 4.63 1 4
4 A15 Support post 2.18 20.4 0.6 0.25 2.57 4.68 1 4
5 A16 Support post 2.19 20.4 0.6 0.25 2.58 4.7 1 4
6 A17 Support post 2.21 21.3 0.6 0.25 2.61 4.75 1 5
7 A18 Support post 2.23 22.2 0.6 0.25 2.62 4.78 1 5
8 A19 Support post 2.26 23.2 0.6 0.25 2.62 4.81 1 5
9 A20 Support post 2.3 24.1 0.6 0.275 2.56 4.79 1 6

10 A21 Support post 2.34 25 0.6 0.275 2.6 4.87 1 6
11 A22 Support post 2.41 24.6 0.6 0.275 2.62 4.96 1 6
12 A23 Support post 2.48 24.2 0.6 0.275 2.65 5.06 1 6
13 A24 Support post 2.55 23.8 0.6 0.275 2.69 5.17 1 7
14 A25 Support post 2.60 23.4 0.6 0.275 2.74 5.27 1 7
15 A26 Support post 2.66 23 0.6 0.3 2.71 5.3 1 7
16 A27 Support post 2.65 23 0.6 0.3 2.72 5.3 1 7
17 A28 Support post 2.65 23 0.6 0.3 2.72 5.3 1 7
18 A29 Support post 2.64 23 0.6 0.3 2.73 5.3 1 7
19 A30 Support post 2.64 23 0.6 0.3 2.73 5.3 1 7
20 A31 Support post 2.64 23 0.6 0.3 2.73 5.3 1 7
21 A32 Support post 2.64 22.4 0.6 0.3 2.71 5.28 1 7
22 A33 Support post 2.65 21.8 0.6 0.275 2.74 5.32 1 7
23 A34 Support post 2.64 21.2 0.6 0.275 2.7 5.27 1 7
24 A35 Support post 2.64 20.6 0.6 0.275 2.68 5.25 1 7
25 A36 Support post 2.64 20 0.6 0.275 2.67 5.24 1 7
26 A37 Support post 2.65 20 0.6 0.275 2.72 5.3 1 7
27 A38 Support post 2.66 20 0.6 0.3 2.72 5.31 1 7
28 A39 Support post 2.67 20 0.6 0.3 2.77 5.37 1 7
29 A40 Support post 2.67 20 0.6 0.3 2.84 5.44 1 7
30 A41 Support post 2.66 20 0.6 0.3 2.91 5.5 1 7
31 A42 Support post 2.65 20 0.6 0.3 2.92 5.5 1 7
32 A43 Support post 2.64 20 0.6 0.3 2.93 5.5 1 7
33 A44 Support post 2.63 20 0.6 0.3 2.94 5.5 1 7
34 A45 Support post 2.63 20 0.6 0.3 2.94 5.5 1 7
35 A46 Support post 2.64 20 0.6 0.3 2.93 5.5 1 7
36 A47 Support post 2.67 20 0.6 0.3 2.92 5.52 1 7
37 A48 Support post 2.7 20 0.6 0.3 2.91 5.54 1 7
38 A49 Support post 2.73 20 0.6 0.3 2.91 5.57 1 7
39 A50 Support post 2.75 20 0.6 0.3 2.91 5.59 1 7
40 A51 Support post 2.76 20 0.6 0.3 2.92 5.61 1 7
41 A52 Support post 2.66 20 0.6 0.3 2.87 5.46 1 7
42 A53 Support post 2.55 20 0.6 0.3 2.83 5.31 1 7
43 A54 Support post 2.44 20 0.6 0.275 2.84 5.21 1 6
44 A55 Support post 2.33 20 0.6 0.275 2.8 5.06 1 6
45 A56 Support post 2.52 20 0.6 0.275 2.46 4.91 1 5
46 A57 Support post 2.23 19.2 0.6 0.275 2.73 4.89 1 5
47 A58 Support post 2.24 18.4 0.6 0.275 2.7 4.87 1 5
48 A59 Support post 2.26 17.6 0.6 0.25 2.72 4.91 1 5
49 A60 Support post 2.27 16.8 0.6 0.25 2.69 4.89 1 5
50 A61 Support post 2.55 16.0 0.6 0.25 2.39 4.87 1 4
51 A62 Support post 2.19 15.8 0.6 0.25 2.64 4.76 1 4
52 A63 Support post 2.11 15.6 0.45 0.25 2.61 4.65 1 3
53 A64 Support post 2.02 15.4 0.45 0.25 2.6 4.55 1 3
54 A65 Support post 1.94 15.2 0.45 0.25 2.57 4.44 1 3
55 A66 Support post 1.87 15.0 0.45 0.225 2.58 4.38 1 2
56 A67 Support post 1.78 14.8 0.45 0.225 2.48 4.19 1 2
57 A68 Support post 1.72 14.6 0.45 0.225 2.35 4 1 1
58 A69 Support post 1.68 14.4 0.45 0.2 2.25 3.86 1 0
59 A70 Support post 1.66 14.2 0.45 0.2 2.08 3.67 1 0
60 A71 Support post 1.66 14.0 0.45 0.2 1.89 3.48 1 0
61 A72 Support post 1.7 11.2 0.45 0.175 1.66 3.29 1 0
62 A73 Support post 1.73 8.4 0.45 0.175 1.4 3.06 1 0
63 A74 Support post 1.81 5.6 0.45 0.15 1.14 2.88 1 0
64 A75 Support post 1.92 2.8 0.45 0.15 0.81 2.66 1 0
65 A76 End post 2.03 0.0 0.45 0.15 0.49 2.45 1 0

Pole slope 6deg. Hole size Diameter Hole depth length Spacing (m) Doubled
Concrete >=25mPa Below Actual post overall boards

finished level (does not include
100mm of concrete 
at bottom of hole)
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