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HUT LAYOUT
GENERAL ARRANGEMENT

2/12/2014 TU JR CBH

1 18.11.2014 NOTES ADDED, WINDOW CHANGED TTW VP CBH

2 30.07.2015 REFERENCE DRAWINGS REMOVED TTW JB CBH

3 18.03.2016 NEW SLIDE DOOR ADDED TTW VP MD

4 18.01.2017 HOLE IN FLOOR ADDED FOR LOAD CELL CABLE AME JW  

5 11.04.2017 FIRE EXTINGUISHER ADDED TTW DD DD

6 06.09.2017 COMMS CABINET PART NUM ADDED TTW JH CBH

7 15.09.2017 ITEM 39, GPO-UPS ADDED VP SM DF
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DRAINAGE STRATEGY 
Proposed Development

Runoff Volume = Catchment Area x Rainfall Depth Infiltration Volume = Basin Area (Base) x Infiltration Rate x Design Storm Duration Required Basin Volume > Runoff Volume - Infiltration Volume
Catchment Area Paved 191567 m2 Sandy Clay
Infiltration Coefficient 0.9 Runoff Volume
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume Combined Infiltration Rate Storm Duration Basin Area (Mid Level) Infiltration Volume Required Basin Volume

1 min 4.87 mm = 0.00487 m 839.64 m3 1808 0.00001 m/s 60 s 20600 m2 12 m3 1795 m3
2 min 7.47 mm = 0.00747 m 1287.90 m3 2773 0.00001 m/s 120 s 20600 m2 25 m3 2748 m3
3 min 10.3 mm = 0.0103 m 1775.83 m3 3823 0.00001 m/s 180 s 20600 m2 37 m3 3786 m3
4 min 13 mm = 0.013 m 2241.33 m3 4825 0.00001 m/s 240 s 20600 m2 49 m3 4776 m3
5 min 15.4 mm = 0.0154 m 2655.12 m3 5716 0.00001 m/s 300 s 20600 m2 62 m3 5655 m3

10 min 23.9 mm = 0.0239 m 4120.61 m3 8871 0.00001 m/s 600 s 20600 m2 124 m3 8748 m3
15 min 28.9 mm = 0.0289 m 4982.66 m3 10727 0.00001 m/s 900 s 20600 m2 185 m3 10542 m3
30 min 36.8 mm = 0.0368 m 6344.70 m3 13660 0.00001 m/s 1800 s 20600 m2 371 m3 13289 m3

1 hr 43.7 mm = 0.0437 m 7534.33 m3 16221 0.00001 m/s 3600 s 20600 m2 742 m3 15479 m3
2 hr 51.6 mm = 0.0516 m 8896.37 m3 19153 0.00001 m/s 7200 s 20600 m2 1483 m3 17670 m3
3 hr 57.6 mm = 0.0576 m 9930.83 m3 21381 0.00001 m/s 10800 s 20600 m2 2225 m3 19156 m3
6 hr 71.4 mm = 0.0714 m 12310.10 m3 26503 0.00001 m/s 21600 s 20600 m2 4450 m3 22053 m3

12 hr 90.3 mm = 0.0903 m 15568.65 m3 33518 0.00001 m/s 43200 s 20600 m2 8899 m3 24619 m3
24 hr 112 mm = 0.112 m 19309.95 m3 41573 0.00001 m/s 86400 s 20600 m2 17798 m3 23775 m3
48 hr 129 mm = 0.129 m 22240.93 m3 47883 0.00001 m/s 172800 s 20600 m2 35597 m3 12287 m3
72 hr 135 mm = 0.135 m 23275.39 m3 50111 0.00001 m/s 259200 s 20600 m2 53395 m3 -3285 m3
96 hr 136 mm = 0.136 m 23447.80 m3 50482 0.00001 m/s 345600 s 20600 m2 71194 m3 -20712 m3

120 hr 137 mm = 0.137 m 23620.21 m3 50853 0.00001 m/s 432000 s 20600 m2 88992 m3 -38139 m3
144 hr 137 mm = 0.137 m 23620.21 m3 50853 0.00001 m/s 518400 s 20600 m2 106790 m3 -55937 m3
168 hr 137 mm = 0.137 m 23620.21 m3 50853 0.00001 m/s 604800 s 20600 m2 124589 m3 -73736 m3

Runoff Volume = Catchment Area x Rainfall Depth Basin Details 
Catchment Area Unpaved 331299 m2 Depth 1.2 m Average Area Basin Volume
Infiltration Coefficient 0.6 L 150 m 20600 m2 24720 m3
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume B 56 m

1 min 4.87 mm = 0.00487 m 968.06 m3 H 200 m
2 min 7.47 mm = 0.00747 m 1484.88 m3
3 min 10.3 mm = 0.0103 m 2047.43 m3
4 min 13 mm = 0.013 m 2584.13 m3
5 min 15.4 mm = 0.0154 m 3061.20 m3

10 min 23.9 mm = 0.0239 m 4750.83 m3
15 min 28.9 mm = 0.0289 m 5744.72 m3
30 min 36.8 mm = 0.0368 m 7315.08 m3

1 hr 43.7 mm = 0.0437 m 8686.66 m3
2 hr 51.6 mm = 0.0516 m 10257.02 m3
3 hr 57.6 mm = 0.0576 m 11449.69 m3
6 hr 71.4 mm = 0.0714 m 14192.85 m3

12 hr 90.3 mm = 0.0903 m 17949.78 m3
24 hr 112 mm = 0.112 m 22263.29 m3
48 hr 129 mm = 0.129 m 25642.54 m3
72 hr 135 mm = 0.135 m 26835.22 m3
96 hr 136 mm = 0.136 m 27034.00 m3

120 hr 137 mm = 0.137 m 27232.78 m3
144 hr 137 mm = 0.137 m 27232.78 m3
168 hr 137 mm = 0.137 m 27232.78 m3



DRAINAGE STRATEGY 
Ultimate Development Option 1

BASIN 1
Runoff Volume = Catchment Area x Rainfall Depth Infiltration Volume = Basin Area (Base) x Infiltration Rate x Design Storm Duration Required Basin Volume > Runoff Volume - Infiltration Volume
Catchment Area Paved 167642 m2 Sandy Clay
Infiltration Coefficient 0.9 Runoff Volume
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume Combined Infiltration Rate Storm Duration Basin Area (Mid Level) Infiltration Volume Required Basin Volume

1 min 4.87 mm = 0.00487 m 734.77 m3 1013 0.00001 m/s 60 s 20600 m2 12 m3 1001 m3
2 min 7.47 mm = 0.00747 m 1127.06 m3 1554 0.00001 m/s 120 s 20600 m2 25 m3 1530 m3
3 min 10.3 mm = 0.0103 m 1554.04 m3 2143 0.00001 m/s 180 s 20600 m2 37 m3 2106 m3
4 min 13 mm = 0.013 m 1961.41 m3 2705 0.00001 m/s 240 s 20600 m2 49 m3 2655 m3
5 min 15.4 mm = 0.0154 m 2323.52 m3 3204 0.00001 m/s 300 s 20600 m2 62 m3 3143 m3

10 min 23.9 mm = 0.0239 m 3605.98 m3 4973 0.00001 m/s 600 s 20600 m2 124 m3 4849 m3
15 min 28.9 mm = 0.0289 m 4360.37 m3 6013 0.00001 m/s 900 s 20600 m2 185 m3 5828 m3
30 min 36.8 mm = 0.0368 m 5552.30 m3 7657 0.00001 m/s 1800 s 20600 m2 371 m3 7286 m3

1 hr 43.7 mm = 0.0437 m 6593.36 m3 9093 0.00001 m/s 3600 s 20600 m2 742 m3 8351 m3
2 hr 51.6 mm = 0.0516 m 7785.29 m3 10737 0.00001 m/s 7200 s 20600 m2 1483 m3 9253 m3
3 hr 57.6 mm = 0.0576 m 8690.56 m3 11985 0.00001 m/s 10800 s 20600 m2 2225 m3 9760 m3
6 hr 71.4 mm = 0.0714 m 10772.67 m3 14856 0.00001 m/s 21600 s 20600 m2 4450 m3 10407 m3

12 hr 90.3 mm = 0.0903 m 13624.27 m3 18789 0.00001 m/s 43200 s 20600 m2 8899 m3 9890 m3
24 hr 112 mm = 0.112 m 16898.31 m3 23304 0.00001 m/s 86400 s 20600 m2 17798 m3 5506 m3
48 hr 129 mm = 0.129 m 19463.24 m3 26841 0.00001 m/s 172800 s 20600 m2 35597 m3 -8755 m3
72 hr 135 mm = 0.135 m 20368.50 m3 28090 0.00001 m/s 259200 s 20600 m2 53395 m3 -25305 m3
96 hr 136 mm = 0.136 m 20519.38 m3 28298 0.00001 m/s 345600 s 20600 m2 71194 m3 -42896 m3

120 hr 137 mm = 0.137 m 20670.26 m3 28506 0.00001 m/s 432000 s 20600 m2 88992 m3 -60486 m3
144 hr 137 mm = 0.137 m 20670.26 m3 28506 0.00001 m/s 518400 s 20600 m2 106790 m3 -78285 m3
168 hr 137 mm = 0.137 m 20670.26 m3 28506 0.00001 m/s 604800 s 20600 m2 124589 m3 -96083 m3

Runoff Volume = Catchment Area x Rainfall Depth Basin 1 Details (from proposed development)
Catchment Area Unpaved 95324 m2 Depth 1.2 m Average Area Basin Volume
Infiltration Coefficient 0.6 L 150 m 20600 m2 24720 m3
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume B 56 m

1 min 4.87 mm = 0.00487 m 278.54 m3 H 200 m
2 min 7.47 mm = 0.00747 m 427.24 m3
3 min 10.3 mm = 0.0103 m 589.10 m3
4 min 13 mm = 0.013 m 743.53 m3
5 min 15.4 mm = 0.0154 m 880.79 m3

10 min 23.9 mm = 0.0239 m 1366.95 m3
15 min 28.9 mm = 0.0289 m 1652.92 m3
30 min 36.8 mm = 0.0368 m 2104.75 m3

1 hr 43.7 mm = 0.0437 m 2499.40 m3
2 hr 51.6 mm = 0.0516 m 2951.23 m3
3 hr 57.6 mm = 0.0576 m 3294.40 m3
6 hr 71.4 mm = 0.0714 m 4083.68 m3

12 hr 90.3 mm = 0.0903 m 5164.65 m3
24 hr 112 mm = 0.112 m 6405.77 m3
48 hr 129 mm = 0.129 m 7378.08 m3
72 hr 135 mm = 0.135 m 7721.24 m3
96 hr 136 mm = 0.136 m 7778.44 m3

120 hr 137 mm = 0.137 m 7835.63 m3
144 hr 137 mm = 0.137 m 7835.63 m3
168 hr 137 mm = 0.137 m 7835.63 m3

BASIN 2
Runoff Volume = Catchment Area x Rainfall Depth Infiltration Volume = Basin Area (Base) x Infiltration Rate x Design Storm Duration Required Basin Volume > Runoff Volume - Infiltration Volume
Catchment Area Paved 217525 m2 Sandy Clay
Infiltration Coefficient 0.9 Runoff Volume
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume Combined Infiltration Rate Storm Duration Basin Area (Mid Level) Infiltration Volume Required Basin Volume

1 min 4.87 mm = 0.00487 m 953.41 m3 1077 0.00001 m/s 60 s 12265 m2 7 m3 1070 m3
2 min 7.47 mm = 0.00747 m 1462.42 m3 1652 0.00001 m/s 120 s 12265 m2 15 m3 1638 m3
3 min 10.3 mm = 0.0103 m 2016.46 m3 2278 0.00001 m/s 180 s 12265 m2 22 m3 2256 m3
4 min 13 mm = 0.013 m 2545.04 m3 2876 0.00001 m/s 240 s 12265 m2 29 m3 2846 m3
5 min 15.4 mm = 0.0154 m 3014.90 m3 3406 0.00001 m/s 300 s 12265 m2 37 m3 3370 m3

10 min 23.9 mm = 0.0239 m 4678.96 m3 5287 0.00001 m/s 600 s 12265 m2 74 m3 5213 m3
15 min 28.9 mm = 0.0289 m 5657.83 m3 6393 0.00001 m/s 900 s 12265 m2 110 m3 6282 m3
30 min 36.8 mm = 0.0368 m 7204.43 m3 8140 0.00001 m/s 1800 s 12265 m2 221 m3 7919 m3

1 hr 43.7 mm = 0.0437 m 8555.26 m3 9666 0.00001 m/s 3600 s 12265 m2 442 m3 9225 m3
2 hr 51.6 mm = 0.0516 m 10101.86 m3 11414 0.00001 m/s 7200 s 12265 m2 883 m3 10531 m3
3 hr 57.6 mm = 0.0576 m 11276.50 m3 12741 0.00001 m/s 10800 s 12265 m2 1325 m3 11416 m3
6 hr 71.4 mm = 0.0714 m 13978.16 m3 15794 0.00001 m/s 21600 s 12265 m2 2649 m3 13144 m3

12 hr 90.3 mm = 0.0903 m 17678.26 m3 19974 0.00001 m/s 43200 s 12265 m2 5298 m3 14676 m3
24 hr 112 mm = 0.112 m 21926.52 m3 24774 0.00001 m/s 86400 s 12265 m2 10597 m3 14177 m3
48 hr 129 mm = 0.129 m 25254.65 m3 28534 0.00001 m/s 172800 s 12265 m2 21194 m3 7341 m3
72 hr 135 mm = 0.135 m 26429.29 m3 29862 0.00001 m/s 259200 s 12265 m2 31791 m3 -1929 m3
96 hr 136 mm = 0.136 m 26625.06 m3 30083 0.00001 m/s 345600 s 12265 m2 42388 m3 -12305 m3

120 hr 137 mm = 0.137 m 26820.83 m3 30304 0.00001 m/s 432000 s 12265 m2 52985 m3 -22681 m3
144 hr 137 mm = 0.137 m 26820.83 m3 30304 0.00001 m/s 518400 s 12265 m2 63582 m3 -33278 m3
168 hr 137 mm = 0.137 m 26820.83 m3 30304 0.00001 m/s 604800 s 12265 m2 74179 m3 -43875 m3

Runoff Volume = Catchment Area x Rainfall Depth Basin 2 Details 
Catchment Area Unpaved 42375 m2 Depth 1.2 m Average Area Basin Volume
Infiltration Coefficient 0.6 L 180 m 12265 m2 14718 m3
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume B 43 m

1 min 4.87 mm = 0.00487 m 123.82 m3 H 110 m
2 min 7.47 mm = 0.00747 m 189.92 m3
3 min 10.3 mm = 0.0103 m 261.88 m3
4 min 13 mm = 0.013 m 330.53 m3
5 min 15.4 mm = 0.0154 m 391.55 m3

10 min 23.9 mm = 0.0239 m 607.66 m3
15 min 28.9 mm = 0.0289 m 734.78 m3
30 min 36.8 mm = 0.0368 m 935.64 m3

1 hr 43.7 mm = 0.0437 m 1111.07 m3
2 hr 51.6 mm = 0.0516 m 1311.93 m3
3 hr 57.6 mm = 0.0576 m 1464.48 m3
6 hr 71.4 mm = 0.0714 m 1815.35 m3

12 hr 90.3 mm = 0.0903 m 2295.88 m3
24 hr 112 mm = 0.112 m 2847.60 m3
48 hr 129 mm = 0.129 m 3279.83 m3
72 hr 135 mm = 0.135 m 3432.38 m3
96 hr 136 mm = 0.136 m 3457.80 m3

120 hr 137 mm = 0.137 m 3483.23 m3
144 hr 137 mm = 0.137 m 3483.23 m3
168 hr 137 mm = 0.137 m 3483.23 m3



DRAINAGE STRATEGY 
Ultimate Development Option 2

BASIN 1
Runoff Volume = Catchment Area x Rainfall Depth Infiltration Volume = Basin Area (Base) x Infiltration Rate x Design Storm Duration Required Basin Volume > Runoff Volume - Infiltration Volume
Catchment Area Paved 349642 m2 Sandy Clay
Infiltration Coefficient 0.9 Runoff Volume
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume Combined Infiltration Rate Storm Duration Basin Area (Mid Level) Infiltration Volume Required Basin Volume

1 min 4.87 mm = 0.00487 m 1532.48 m3 1811 0.00001 m/s 60 s 20600 m2 12 m3 1799 m3
2 min 7.47 mm = 0.00747 m 2350.64 m3 2778 0.00001 m/s 120 s 20600 m2 25 m3 2753 m3
3 min 10.3 mm = 0.0103 m 3241.18 m3 3830 0.00001 m/s 180 s 20600 m2 37 m3 3793 m3
4 min 13 mm = 0.013 m 4090.81 m3 4834 0.00001 m/s 240 s 20600 m2 49 m3 4785 m3
5 min 15.4 mm = 0.0154 m 4846.04 m3 5727 0.00001 m/s 300 s 20600 m2 62 m3 5665 m3

10 min 23.9 mm = 0.0239 m 7520.80 m3 8888 0.00001 m/s 600 s 20600 m2 124 m3 8764 m3
15 min 28.9 mm = 0.0289 m 9094.19 m3 10747 0.00001 m/s 900 s 20600 m2 185 m3 10562 m3
30 min 36.8 mm = 0.0368 m 11580.14 m3 13685 0.00001 m/s 1800 s 20600 m2 371 m3 13314 m3

1 hr 43.7 mm = 0.0437 m 13751.42 m3 16251 0.00001 m/s 3600 s 20600 m2 742 m3 15509 m3
2 hr 51.6 mm = 0.0516 m 16237.37 m3 19189 0.00001 m/s 7200 s 20600 m2 1483 m3 17705 m3
3 hr 57.6 mm = 0.0576 m 18125.44 m3 21420 0.00001 m/s 10800 s 20600 m2 2225 m3 19195 m3
6 hr 71.4 mm = 0.0714 m 22467.99 m3 26552 0.00001 m/s 21600 s 20600 m2 4450 m3 22102 m3

12 hr 90.3 mm = 0.0903 m 28415.41 m3 33580 0.00001 m/s 43200 s 20600 m2 8899 m3 24681 m3
24 hr 112 mm = 0.112 m 35243.91 m3 41650 0.00001 m/s 86400 s 20600 m2 17798 m3 23851 m3
48 hr 129 mm = 0.129 m 40593.44 m3 47972 0.00001 m/s 172800 s 20600 m2 35597 m3 12375 m3
72 hr 135 mm = 0.135 m 42481.50 m3 50203 0.00001 m/s 259200 s 20600 m2 53395 m3 -3192 m3
96 hr 136 mm = 0.136 m 42796.18 m3 50575 0.00001 m/s 345600 s 20600 m2 71194 m3 -20619 m3

120 hr 137 mm = 0.137 m 43110.86 m3 50946 0.00001 m/s 432000 s 20600 m2 88992 m3 -38046 m3
144 hr 137 mm = 0.137 m 43110.86 m3 50946 0.00001 m/s 518400 s 20600 m2 106790 m3 -55844 m3
168 hr 137 mm = 0.137 m 43110.86 m3 50946 0.00001 m/s 604800 s 20600 m2 124589 m3 -73642 m3

Runoff Volume = Catchment Area x Rainfall Depth Basin 1 Details (from proposed development)
Catchment Area Unpaved 95324 m2 Depth 1.2 m Average Area Basin Volume
Infiltration Coefficient 0.6 L 150 m 20600 m2 24720 m3
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume B 56 m

1 min 4.87 mm = 0.00487 m 278.54 m3 H 200 m
2 min 7.47 mm = 0.00747 m 427.24 m3
3 min 10.3 mm = 0.0103 m 589.10 m3
4 min 13 mm = 0.013 m 743.53 m3
5 min 15.4 mm = 0.0154 m 880.79 m3

10 min 23.9 mm = 0.0239 m 1366.95 m3
15 min 28.9 mm = 0.0289 m 1652.92 m3
30 min 36.8 mm = 0.0368 m 2104.75 m3

1 hr 43.7 mm = 0.0437 m 2499.40 m3
2 hr 51.6 mm = 0.0516 m 2951.23 m3
3 hr 57.6 mm = 0.0576 m 3294.40 m3
6 hr 71.4 mm = 0.0714 m 4083.68 m3

12 hr 90.3 mm = 0.0903 m 5164.65 m3
24 hr 112 mm = 0.112 m 6405.77 m3
48 hr 129 mm = 0.129 m 7378.08 m3
72 hr 135 mm = 0.135 m 7721.24 m3
96 hr 136 mm = 0.136 m 7778.44 m3

120 hr 137 mm = 0.137 m 7835.63 m3
144 hr 137 mm = 0.137 m 7835.63 m3
168 hr 137 mm = 0.137 m 7835.63 m3

BASIN 2
Runoff Volume = Catchment Area x Rainfall Depth Infiltration Volume = Basin Area (Base) x Infiltration Rate x Design Storm Duration Required Basin Volume > Runoff Volume - Infiltration Volume
Catchment Area Paved 35525 m2 Sandy Clay
Infiltration Coefficient 0.9 Runoff Volume
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume Combined Infiltration Rate Storm Duration Basin Area (Mid Level) Infiltration Volume Required Basin Volume

1 min 4.87 mm = 0.00487 m 155.71 m3 280 0.00001 m/s 60 s 3180 m2 2 m3 278 m3
2 min 7.47 mm = 0.00747 m 238.83 m3 429 0.00001 m/s 120 s 3180 m2 4 m3 425 m3
3 min 10.3 mm = 0.0103 m 329.32 m3 591 0.00001 m/s 180 s 3180 m2 6 m3 585 m3
4 min 13 mm = 0.013 m 415.64 m3 746 0.00001 m/s 240 s 3180 m2 8 m3 739 m3
5 min 15.4 mm = 0.0154 m 492.38 m3 884 0.00001 m/s 300 s 3180 m2 10 m3 874 m3

10 min 23.9 mm = 0.0239 m 764.14 m3 1372 0.00001 m/s 600 s 3180 m2 19 m3 1353 m3
15 min 28.9 mm = 0.0289 m 924.01 m3 1659 0.00001 m/s 900 s 3180 m2 29 m3 1630 m3
30 min 36.8 mm = 0.0368 m 1176.59 m3 2112 0.00001 m/s 1800 s 3180 m2 57 m3 2055 m3

1 hr 43.7 mm = 0.0437 m 1397.20 m3 2508 0.00001 m/s 3600 s 3180 m2 114 m3 2394 m3
2 hr 51.6 mm = 0.0516 m 1649.78 m3 2962 0.00001 m/s 7200 s 3180 m2 229 m3 2733 m3
3 hr 57.6 mm = 0.0576 m 1841.62 m3 3306 0.00001 m/s 10800 s 3180 m2 343 m3 2963 m3
6 hr 71.4 mm = 0.0714 m 2282.84 m3 4098 0.00001 m/s 21600 s 3180 m2 687 m3 3411 m3

12 hr 90.3 mm = 0.0903 m 2887.12 m3 5183 0.00001 m/s 43200 s 3180 m2 1374 m3 3809 m3
24 hr 112 mm = 0.112 m 3580.92 m3 6429 0.00001 m/s 86400 s 3180 m2 2748 m3 3681 m3
48 hr 129 mm = 0.129 m 4124.45 m3 7404 0.00001 m/s 172800 s 3180 m2 5495 m3 1909 m3
72 hr 135 mm = 0.135 m 4316.29 m3 7749 0.00001 m/s 259200 s 3180 m2 8243 m3 -494 m3
96 hr 136 mm = 0.136 m 4348.26 m3 7806 0.00001 m/s 345600 s 3180 m2 10990 m3 -3184 m3

120 hr 137 mm = 0.137 m 4380.23 m3 7863 0.00001 m/s 432000 s 3180 m2 13738 m3 -5874 m3
144 hr 137 mm = 0.137 m 4380.23 m3 7863 0.00001 m/s 518400 s 3180 m2 16485 m3 -8622 m3
168 hr 137 mm = 0.137 m 4380.23 m3 7863 0.00001 m/s 604800 s 3180 m2 19233 m3 -11369 m3

Runoff Volume = Catchment Area x Rainfall Depth Basin 2 Details 
Catchment Area Unpaved 42375 m2 Depth 1.2 m Average Area Basin Volume
Infiltration Coefficient 0.6 L 80 m 3180 m2 3816 m3
IFD Duration 1 in 100 Year ARI Rainfall Depth Runoff Volume B 26 m

1 min 4.87 mm = 0.00487 m 123.82 m3 H 60 m
2 min 7.47 mm = 0.00747 m 189.92 m3
3 min 10.3 mm = 0.0103 m 261.88 m3
4 min 13 mm = 0.013 m 330.53 m3
5 min 15.4 mm = 0.0154 m 391.55 m3

10 min 23.9 mm = 0.0239 m 607.66 m3
15 min 28.9 mm = 0.0289 m 734.78 m3
30 min 36.8 mm = 0.0368 m 935.64 m3

1 hr 43.7 mm = 0.0437 m 1111.07 m3
2 hr 51.6 mm = 0.0516 m 1311.93 m3
3 hr 57.6 mm = 0.0576 m 1464.48 m3
6 hr 71.4 mm = 0.0714 m 1815.35 m3

12 hr 90.3 mm = 0.0903 m 2295.88 m3
24 hr 112 mm = 0.112 m 2847.60 m3
48 hr 129 mm = 0.129 m 3279.83 m3
72 hr 135 mm = 0.135 m 3432.38 m3
96 hr 136 mm = 0.136 m 3457.80 m3

120 hr 137 mm = 0.137 m 3483.23 m3
144 hr 137 mm = 0.137 m 3483.23 m3
168 hr 137 mm = 0.137 m 3483.23 m3
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1. Introduction 

1.1. Background 

Co-operative Bulk Handling Limited (CBH) is proposing to upgrade and expand the existing grain receiving and 

storage facility in Merredin. The development proposes a new marshalling area, sampling point, weighing facility 

and ancillary works to rationalise the handling of the current annual receipt of 750,000 tonnes of grain. The internal 

layout and traffic flow of the site is also being modified to alleviate throughput issues. 

The site is located between Goldfields Road and Gabo Avenue and is adjacent to the existing Open Bulkhead 

(OBH) numbers 9 to 14.  The site is west of the Merredin town site as shown in Figure 1. 

 

Figure 1: CBH Merredin Site  
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1.2. Scope and Purpose 

The purpose of this assessment is to determine the traffic impact of the proposed expansion on the surrounding 

road network.  

The facility has been designed to support the following capacities. 

 Incoming capacity of 705,800 tonnes per annum (tpa) including 240,000 tpa for years 1 to 10 (4,800 

movements per annum) to OBH 9 to 14 plus about 465,800 tpa to the other site storage areas  

(estimated at 9,316 movements per annum); and 

 Outgoing capacity of 240,000 tpa for years 1 to 10 (7,000 movements per annum) from OBH 9 to 14 to 

the balance of the site (smaller payload assumed);  

The total number of truck movements to and from the site is not expected to vary significantly from that currently 

being experienced; however, the access and egress pattern will change in the immediate vicinity of the site.   

Incoming movements will be via Goldfields Road with trucks exiting onto Gabo Avenue.  Outgoing movement of 

grain will largely be via Gabo Avenue with grain being moved from OBH 9 to 14 to the rail head.   The site is being 

designed for access by Restricted Access Vehicle (RAV) Category 7 trucks with a maximum permitted length of 

36.5m.  An example vehicle is shown in Figure 2. 

 

Figure 2: Example RAV Category 7 Vehicle 

This assessment has been undertaken in accordance with the Western Australian Planning Commission (WAPC) 

Transport Impact Assessment Guidelines Volume 4 – Individual Developments (TIA Guidelines). Based on the 

type and scale of development, the appropriate standard of assessment is a Traffic Impact Statement (TIS) with 

additional consideration given to the higher proportion of heavy vehicle movements to the site. 

According to the TIA Guidelines, the key objectives of a TIS are to: 

 Assess the proposed access arrangements for all modes of transport; 

 Assess the level of transport integration between the development and the surrounding land uses; 

 Determine the impacts of the traffic generated by the development on the surrounding land uses; and 

 Determine the impacts of the traffic generated by the development on the surrounding transport 

networks. 
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2. Proposed Development 

The proposed development includes the following upgrades and new facilities: 

 New truck marshalling area; 

 New sampling hut and weighbridge areas; 

 Additional installation of fixed equipment; and 

 New road layout to existing and proposed infrastructure. 

The concept site plan is shown in Figure 3 and attached as Appendix A. 
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Figure 3: CBH Merredin Site – Concept Plan 
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3. Vehicle Access and Parking 

3.1. Vehicle Access 

Vehicle access to the site will primarily be via Goldfields Road with egress onto Gabo Avenue.  Secondary access 

is to be provided off Gabo Avenue for trucks originating from the existing site.  Access to Goldfields Road from 

the east is via a connection to Chandler – Merredin Road; access to and egress from Gabo Avenue is primarily 

via Crooks Road to the west which in turn provides connection to Goldfields Road and Great Eastern Highway. 

3.2. Parking 

While passenger car movements to the site are likely to be low provision has been made for parking in formal 

parking areas located on the eastern side and on the southwest corner of the development site. 

A new truck marshalling area with capacity for 30 RAV 7 trucks will be constructed along the eastern boundary of 

the site off Goldfields Road.  Dedicated access lanes are to be provided past the marshalling area for offsite 

sampled loads and light vehicles. The layout of the proposed truck marshalling area is shown in Figure 4.  With 

a capacity to store up to 30 RAV 7 (Road Trains) together with the number of trucks accommodated at the 

sampling shed, weighbridge and onsite at the OBH, queuing back onto Goldfields Road is unlikely to occur. 

 

Figure 4: Proposed Truck Marshalling Area 
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3.3. Operational Details 

The operational lifetime of the site is expected to be 10 years after which an expansion of OBH’s (OBH 15 to OBH 

28) may occur. 

The site operates on a seasonal basis for 2 to 3 months from October to mid-January each year and it is expected 

that based on a receival of 705,800 tonnes activities will generate approximately 180 movements into the site and 

180 movements out of the site each day.  This assumes an average truck payload of 50 tonnes.  During the 

remainder of the year, the site would generate minimal traffic estimated to be in the order of 10 movements in and 

out of the site daily.   Transfer of grain from OBH 9 to 14 may generate approximately 27 movements daily with 

these affecting Gabo Avenue only. This will occur outside of the peak season. 
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4. Traffic Volumes and Vehicle Types 

4.1. Daily Traffic Generation 

The proposed site will initially see approximately 240,000 tonnes received into OBH 9 to OBH 14 with the another 

465,800 tonnes received in the balance of the site’s facilities.  It is assumed that under the worst case scenario, 

all incoming trucks will use the new sampling hut and weighbridge facilities and will enter from Goldfields Road 

and exit via Gabo Avenue.  Assuming an average truck payload of 50 tonnes and a 12 week operating period this 

will equate to approximately 180 movements into the site and 180 movements out of the site daily.   

4.2. Peak Hour Traffic Generation 

The number of trips generated during the peak hour of operation has been estimated by CBH for the Merredin 

site based on an inverted bell curve distribution and this estimates that during the AM and PM peak hours, the 

site generates on average 25% of daily truck trips.  Applying this basis to estimate the peak for the Merredin site 

suggests that the site would generate in the order of 44 trips into the site and 44 trips out of the site in a peak hour 

period. It is assumed that the peak hour of operation on the site coincides with the peak hour on the road network.  

Given the layout of the site, the distribution of traffic onto the adjacent road network is expected to be as shown 

on Figure 5. 

 

Figure 5 - Predicted Flows (Daily / Peak Hour) 
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4.3. Traffic Management on Frontage Streets 

Gabo Avenue and Crooks Road between Gabo Avenue and Great Eastern Highway are classified as Local 

Distributor roads and are under the jurisdiction of the Shire of Merredin. In the vicinity of the site, they are 

constructed as two-lane single carriageway roads and have a derestricted speed limit.  Goldfields Road and 

Crooks Road north of Gabo Avenue are access roads and are also under the jurisdiction of the Shire of Merredin.  

They are also constructed as two lane single carriageways and have derestricted speed limits. 

The intersection of Gabo Avenue and Crooks Road forms an unchannelised T junction while the intersection of 

Goldfields Road and Crooks Road forms a priority controlled four way intersection.  Crooks Road intersects with 

Great Eastern Highway as a priority controlled T-junction and has dedicated left and right turning lanes provided. 

Goldfields Road, Gabo Road, Crooks Road and Great Eastern Highway are all on the RAV 7 Network. 

4.4. Existing Traffic Volumes 

Count data for Goldfields Road, Gabo Avenue and Crooks Road was not available; however outside of harvest 

season the flows on these roads is expected to be no more than 100 vehicles daily and 10 vehicles in the peak 

hour with the exception of Gabo Avenue where flows are expected to be double that. The latest traffic count data 

for Great Eastern Highway was obtained from the Main Roads WA Reporting Centre as summarised in Table 1. 

Table 1: Great Eastern Highway Average Weekday Traffic Counts (August 2014) 

Time Period Eastbound Westbound % Heavy Vehicles 

Daily 793 vpd 752 vpd 

23% AM Peak Hour (9 – 10 am) 57 vph 70 vph 

PM Peak Hour (3 – 4 pm) 67 vph 65 vph 

 

As the counts were taken in early September, they are assumed to represent background counts and do not 

include traffic generated by the CBH facility.   

4.5. Predicted Maximum Traffic Flows 

Based on the generation rates indicated in Sections 4.1 and 4.2, the expected maximum movements are shown 

on Table 2.  This assumes an even directional split in traffic along Goldfields Road, Crooks Road and Great 

Eastern Highway.  Base flows on Goldfields Road and Crooks Road in the vicinity of Gabo Avenue are assumed 

to be 100 vpd and 10 vph.  Base flow on Gabo Avenue is assumed to be higher at 200 vpd and 20 vph.  Base flow 

on Crooks Road immediately north of Great Eastern Highway is assumed to carry an increased volume of traffic 

on account of the access and egress from the Department of Agriculture site and base flows of 1,000 vpd and 100 

vph are assumed. 
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Table 2 - Predicted Maximum Flows 

Location Daily NB/EB Daily 
SB/WB 

AM Peak Hr 
NB/EB 

AM Peak Hr 
SB/WB 

PM Peak Hr 
NB/EB 

PM Peak Hr  
SB/WB 

Goldfields Rd (Existing) 50 vpd 50 vpd 5 vph 5 vph 5 vph 5 vph 

Goldfields Rd (Predicted) 230 vpd 140 vpd 50 vph 27 vph 50 vph 27 vph 

Crooks Rd  nr Gabo (Existing) 50 vpd 50 vpd 5 vph 5 vph 5 vph 5 vph 

Crooks Rd nr Gabo (Predicted) 140 vpd 140 vpd 27 vph 27 vph 27 vph 27 vph 

Gabo Ave (Existing) 100 vpd 100 vpd 10 vph 10 vph 10 vph 10 vph 

Gabo Ave (Predicted) 190 vpd 280 vpd 32 vph 32 vph 32 vph 55 vph 

GEH (Existing) 793 vpd 752 vpd 57 vph 70 vph 67 vph 65 vph 

GEH (Predicted) 883 vpd 842 vpd 68 vph 81 vph 78 vph 76 vph 

 

Given the low numbers of vehicles entering the intersections of Crooks Road and Gabo Avenue and Crooks Road 

and Goldfields Road, operational performance is predicted to be satisfactory and modelling is not considered 

necessary.  For the higher flows entering the Crooks Road and Great Eastern Highway intersection, expected 

peak hour movements were estimated and are shown on Figure 6. 

 

Figure 6 - Predicted Turning Movements 

5. Site Specific Issues 

5.1. Intersection Capacity 

The capacity of the Crooks Road / Great Eastern Highway intersection to accommodate the increased traffic 

movements from the site has been assessed using SIDRA Intersection 7.0 and the assessment output is shown 

on Figure 7.  This indicates that the intersection is expected to operate at a satisfactory Level of Service, with 

minimal delays and negligible queues. 
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Movement Performance - Vehicles 
Mov ID ODMo

v 
Demand Flows Deg. Satn  Average 

Delay  
Level of 
Service 

 95% Back of Queue Prop.  
Queued 

 Effective 
Stop Rate 

Average 
Speed  Total HV Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 

East: GEH 

5 T1 68 23.0 0.040  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 

6 R2 38 23.0 0.033  6.3 LOS A  0.1  1.1  0.24  0.57 51.5 

Approach 106 23.0 0.040  2.2 NA  0.1  1.1  0.08  0.20 56.7 

North: Crooks Rd 

7 L2 38 50.0 0.112  11.9 LOS B  0.4  4.3  0.28  0.95 49.1 

9 R2 38 50.0 0.112  11.6 LOS B  0.4  4.3  0.28  0.95 48.8 

Approach 76 50.0 0.112  11.8 LOS B  0.4  4.3  0.28  0.95 48.9 

West: GEH 

10 L2 38 23.0 0.024  5.8 LOS A  0.0  0.0  0.00  0.57 52.7 

11 T1 71 23.0 0.042  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 

Approach 108 23.0 0.042  2.0 NA  0.0  0.0  0.00  0.20 57.2 

All Vehicles 291 30.0 0.112  4.6 NA  0.4  4.3  0.10  0.40 54.6 

Figure 7 - Sidra Output 

 

5.2. Turn Treatments 

Warrants for turn treatments as determined in accordance with Austroads Guide to Road Design – Part 4A: 

Unsignalised and Signalised Intersections, indicated that the intersection treatment as currently exists at the 

intersection of Crooks Road and Great Eastern Highway defines appropriate geometry - refer Figure 8.  The low 

entry volumes on the other intersections preclude the need for turn treatments. 

 

Figure 8 - Intersection Turn Treatment Warrants 
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5.3. Sight Distance Requirement 

5.3.1. Approach Sight Distance 

The Approach Sight Distance (ASD) for road trains is required to ensure that trucks approaching an intersection 

at the 85th percentile operating speed, are able to observe intersection configurations and stop safely.  The ASD 

for trucks is measured from truck driver eye height (2.4m) to the pavement level at the stop or holding line.  The 

operating speed on Crooks Road, Goldfields Road and Gabo Avenue has been assumed as 50km/h taking into 

consideration the operating road environment and proximity of the CBH site and facilities to the intersections 

minimising the ability for trucks to accelerate. 

The ASD as required for approach to all intersections is calculated from Equation 1 of Austroads Part 4A and is 

summarised in Table 3. 

Table 3 - Approach Sight Distance 

Operating Speed Reaction Time Coefficient of Deceleration ASD 

50 km/h 3.5 s 0.2 98m 

 

5.3.2. Safe Intersection Sight Distance 

The Safe Intersection Sight Distance (SISD) is the minimum distance which should be provided on the major road 

at any intersection to allow for a vehicle on the major road to observe a vehicle on a minor road and moving into 

a collision situation to stop safely before the collision point. 

The SISD is calculated for both Crooks Road / Gabo Avenue, Crooks Road / Goldfields Road and the Crooks 

Road – Great Eastern Highway intersection from Equation 2 of Austroads Part 4A and results are summarised in 

Table 4. 

Table 4 - Safe Intersection Sight Distance 

Road Operating Speed 
Decision Time Coefficient of 

Deceleration 
Longitudinal 

Grade 
SISD 

Crooks Road and 
Gabo Avenue 

100 km/h 5.5 s 0.24 0% 270 m 

GEH 110 km/h 5.5 s 0.24 0% 309 m 

 

5.3.3. Entering Sight Distance 

The Entering Sight Distance (ESD) is the minimum distance which should be provided from the minor road so that 

the driver of a RAV, entering a through road, can identify a sufficient gap in oncoming traffic that will allow a RAV, 

with greater length and a lower accelerating capacity, to clear the intersection safely. 

Using Appendix F of the MRWA RAV Guidelines, shown in Figure 9, the required ESD (assuming level terrain) 
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can be extrapolated.  

 

 

 

 

Figure 9 - Entering Sight Distances MRWA RAV Guidelines 

Table 5 - Entering Sight Distance 

Road Operating Speed Longitudinal Grade ESD 

Entering Crooks Road 100 km/h Assume 0% 321m 

Entering GEH 110 km/h Assume 0% 382m 

 

5.3.4. Sight Distance Assessment 

The available sight distance from the intersections of Crooks Road – Gabo Avenue and Crooks Road – Goldfields 

Road is estimated as being in excess of 350 metres on all legs and as such the available sight distance exceeds 

the requirements.    

Determination of the sight distance available at the Crooks Road – Great Eastern Highway intersection suggests 

that in excess of 450 metres is available and this is likely to meet guideline requirements. 

5.4. Acceleration Lanes 

In accordance with MRWA RAV guidelines, acceleration lanes are warranted when: 

 The speed limit is at least 80km/h; and 

 The AADT is greater than 1,000 Passenger Car Equivalence (PCE); and 

 There is no overtaking lane on the RAV road at or near the point of entry from a side road. 

The length of acceleration lane shall be sufficient for a RAV vehicle to reach a speed of at least 70% of the 
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operating traffic speed at the point of merge with the through road. 

There are a high number of heavy vehicles travelling along Great Eastern Highway including Category 7 RAV’s. 

Given the status if Great Eastern Highway and Crooks Road as RAV Network 7 roads it is assumed that the 

assessment of warrants for acceleration lanes has been previously reviewed and the current configuration found 

to be acceptable.  Also, while works planned for the CBH site will result in changes on traffic flow patterns on the 

immediate road network, it is not expected that current patterns will change at the Crooks Road – Great Eastern 

Highway intersection. 

6. Safety Issues 

The crash history of the adjacent road network for the five year period ending December 2016 was obtained from 

the Main Roads WA Reporting Centre. Only two incidents have been recorded as detailed in Table 6. 

Table 6: Crash History Summary 

Road and Location Crash Type Severity 

Intersection of GEH – Crooks Road Hit Object Medical 

Intersection of Crooks Road and Insignia Way No crashes recorded N/A 

Intersection of Crooks Road and Gabo Avenue No crashes recorded N/A 

Intersection of Crooks Road and Goldfields Road No crashes recorded N/A 

 

The crash history of the immediate road network does not indicate any particular safety issue and while the 

proposed development may affect the pattern of traffic on the road network, this is not expected to increase the 

likelihood of crashes above acceptable levels.  
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7. Conclusion 

 

A review of the proposed improvement works at the CBH Merredin site was carried out to determine if any adverse 

traffic impacts were associated with the proposal.  The assessment concluded that: 

 The traffic generated by the site during harvest periods is expected to be in the order of 180 movements 

in and 180 movements out daily with about 44 movements in and out during peak hours; 

 The proposed marshalling yard allows for storage of 30 RAV 7 vehicles and with the internal operation 

will have adequate storage for the peak hour allowing trucks to queue on site and clear of Goldfields 

Road;  

 Over the foreseeable future the traffic generated is likely to be consistent in magnitude to that currently 

generated and rather than increasing flows, the proposed development is more likely to result in a 

change in traffic patterns; 

 While the modified traffic flows are likely to affect the immediate intersections, the operational 

performance of the intersections and safety for road users is not predicted to be compromised; 

 The operation of the intersection of Crooks Road and Great Eastern Highway is not expected to 

change; and 

 No warrants for improvements to the existing road network infrastructure were identified. 



   

 

18 | P a g e  

 

Appendix A – Concept Site Plan 
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