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Appendix A DRAINS Model Results
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Existing 10yr

PIT /NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfacMax Pond Min Overflow Constraint
HGL Flow ArriviiVolume  Freeboard (cu.m/s)
(cu.m/s)  (cu.m) (m)

N59 0.97 0
N7 1.71 10.247
n1 1.29 12.428
out-hunter 0.89 0
out-SWAM 1.02 0
SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed  Supp. Due to Storm

Flow Q Max Q Max Q Te Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min)
c3 1.97 0.214 1.835 4.73 95.63 0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
c7 8.804 0 8.804 0 258.54 0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
ci 2.18 0 2.18 0 59.26 0 AR&R 10 year, 2 hours storm, average 31.2 mm/h, Zone 1
c2 1.173 0.052 1.158 3.84 129.92 0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
Cat163 4.856 1.028 4.633 0 34.62 0 AR&R 10 year, 2 hours storm, average 31.2 mm/h, Zone 1
C5 3.241 0.386 3.132 2.87 17.76 0 AR&R 10 year, 1 hour storm, average 47.3 mm/h, Zone 1
c6 1.684 1.053 1.248 2.87 76.05 0 AR&R 10 year, 1 hour storm, average 47.3 mm/h, Zone 1

Outflow Volumes for Total Catchment (8.96 impervious + 453 pervious = 462 total ha)
Total Rainf Total Runo Impervious Pervious Runoff
cu.m (Runccu.m (Runccu.m (Runoff %)

Storm

AR&R 10y
AR&R 10y
AR&R 10y
AR&R 10y
AR&R 10y
AR&R 10y
AR&R 10y
AR&R 10y

cu.m

288331.7 114716.17 5321.62 (9 109394.55 (38.7%
338235.3 142037.43 6288.85 (9 135748.58

40.9%
40.5%

)

)
395069.8 164284.83 7390.52 (9 156894.31 )
515670.1 202807.98 9729.85 (9 193078.13 (38.2%)
)

)

576663.4 219793.92 10914.00 ( 208879.92 (36.9%
688669.2 244806.73 13086.87 ( 231719.86 (34.3%
218559.1 73297.33 ( 3968.83 (9 69328.50 (32.3%)

778495.6 242097.34 14826.57 ( 227270.77 (29.8%)

PIPE DETAILS

Name Max Q

(cu.m/s)
0.855

Max V
(m/s)
1.07

Max U/S Max D/S Due to Storm
HGL (m) HGL (m)

p3.7 1.219 1.132 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1

culvert
p4-5

12.252
1.164

5.08
217

1.293
1.595

0.893 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
1.566 AR&R 10 year, 2 hours storm, average 31.2 mm/h, Zone 1

p3-outl 0.964 2.63 1.216 1.017 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1

CHANNEL DETAILS

Name Max Q Max V
(cu.m/s) (m/s)

10.185 -1.#J

Due to Storm

Crk12-11 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1

OVERFLOW ROUTE DETAILS

Name
of3-2
ch3-7
of2-7

of2-1
of113
of4-7
of5-swamp
of5-Smithy
of6-smithy

1.94
0.855
0.905
1.891
3.041
2.422

0
1.436
1.684

1.94
0.855
0.905
1.891
3.041
2.422

0
1.436
1.684

DETENTION BASIN DETAILS

Name

n3
n2
Swale 4
Swale 5

Max WL

1.31
0.81

2
1.57

MaxVol

o O oo

Max Q U/S Max Q D/S Safe Q

0.136
0.431
0.163
0.136
0.163
0.431
44.636
0.431
0.431

Max Q

Total

2.796
2.796
3.586
2.399

Max D

1

0.457
0.922

1

1

0.881

0

0.632

0.7

Max Q
Low Level
0.855
0
1.164
0.964

Max DxV Max Width Max V

0.19
0.09
0.23
0.19
0.76
0.24

0
0.14
0.17

Max Q
High Level
1.94
2.796
2.422
1.436

10
10
4
10
4
10
0
10
10

Due to Storm

0.19 AR&R 10 year,
0.19 AR&R 10 year,
0.25 AR&R 10 year,
0.19 AR&R 10 year,
0.76 AR&R 10 year,
0.27 AR&R 10 year,

0

0.23 AR&R 10 year,
0.24 AR&R 10 year,

9 hours storm,
9 hours storm,
9 hours storm,
9 hours storm,
9 hours storm,
2 hours storm,

9 hours storm,

average 12.4 mm/h, Zone 1
average 12.4 mm/h, Zone 1
average 12.4 mm/h, Zone 1
average 12.4 mm/h, Zone 1
average 12.4 mm/h, Zone 1
average 31.2 mm/h, Zone 1

average 12.4 mm/h, Zone 1

1 hour storm, average 47.3 mm/h, Zone 1



CONTINUITY CHECK for AR&R 10 year, 1 hour storm, average 47.3 mm/h, Zone 1

Node Inflow Outflow  Storage Ct Difference
(cu.m) (cu.m) (cu.m) %
n3 11522.33 10332.71  1190.01 0
N59 2858.23 2858.01 0 0
N7 43647.85 34781.63 0 20.3
ni 40362.72 32368.92 0 19.8
out-hunter 32368.92 32368.92 0 0
n2 11245.08 3118.01 8127.16 0
Out-smithy  9341.71 9341.7 0 0
N202 9341.7 9341.7 0 0
N134 0 0 0 0
Swale 4 9369.62 9101.85  267.76 0
Swale 5 7854.07 6673.92 1180.17 0
out-SWAM  3538.5  3538.5 0 0
né 6206.3 6206.3 0 0

Run Log for QR Hexham A run at 12:09:02 on 30/5/2012
The maximum flow exceeded the safe value in the following overflow routes: of6-smithy, of4-7, of113, of5-Smithy, of2-7, ch3-7, of2-1, of3-2
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DEVELOPED DATA 1YR ARI

PIT / NODE DETAILS
Name Max HGL Max Pond Max SurfacMax Pond Min

nl.2
n2.2
n3.2
n4.2
n5.2
n6.2
n7.2
N59
n07
nl2.
N165
N7
nl
out-hunter
n105.
99
165
n82.
n71.
n57.
n39.
n26.
nl7.
nll.2
n10.2
n9.2
n8.2
nl.1l
n2.1
n3.1
n4.1
n5.1
n6.1
Pit79
Pit6
Pit87
Pit71
Pit95
Pit103
ARTC1
N258
ARTC2
n6

SUB-CATCHMENT DETAILS

211
2.08
1.95
1.8
1.65
1.48
1.21
0.75
1.25
1.25
0.84
0.66
0.58
0.18
1.79
1.78
1.73
1.66
1.57
1.52
1.43
1.35
1.28
1.54
1.49
1.43
1.34
1.27
1.23
1.17
111
1.03
1
1.29
1.28
1.29
1.29
1.29
1.29
2.08
1.66
0.81
1.1

Name Max
Flow Q
(cu.m/s)

cl.2. 0.058
c2.2. 0.058
c3.2. 0.059
cd.2.. 0.052
c5.2. 0.042
c6.2. 0.034
c7.2. 0.032
c3 0.265
1.3. 0.007
c2.3 0.017
c7 0.838
cl 0.261
c2 0.15
cl2.3 0.038
cl1.3 0.042
c10.3 0.035
9.3 0.041
c8.3 0.029
c7.3 0.038
c6.3 0.031
c4.3,5.3 0.025

Paved
Max Q
(cu.m/s)

0.034
0.034
0.034
0.03
0.025
0.02
0.019
0.118
0

0

0

o©
o
@©
N o

O OO OO0 oo Oo

0.058
0.113
0.156
0.177
0.196
0.208
0.217
0
0.007
0.46
0
1.158
1.13
0
0.038
0.073
0.103
0.136
0.155
0.181
0.199
0.207
0.208
0.035
0.083
0.123
0.145
0.021
0.047
0.065
0.071
0.07
0.073
0.004
0
0.004
0
0.004
0.004
0.309
0.094
0.163
0

Grassed
Max Q
(cu.m/s)

0.024
0.024
0.025
0.022
0.018
0.014
0.013
0.227
0.007
0.017
0.838
0.261

0.14
0.038
0.042
0.035
0.041
0.029
0.038
0.031
0.025

Version 8

Flow Arrivi Volume

(cu.m/s) (cu.m)

Paved

(min)

22.08
22.08
23.8
22.08
25.45
22.95
22.95
6.59
0

0

0

0

o
w
9l

O OO0 OO0 oo o

Freeboard (cu.m/s)

0.55
0.55
0.55
0.55
0.55
0.55

Grassed

(min)

22.08
22.08
23.8
22.08
25.45
22.95
22.95
133.25
19.6
23.61
335.79
119.44
181.04
36.57
53.01
45.29
40.62
39.85
39.91
37.5
29.88

Overflow Constraint

0 None
0 None
0 None

None
0 None
0 None

Due to Storm

0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1



cl1.2 0.035 0.021 0.015 23.8 23.8 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1

c10.2 0.05 0.029 0.021 28.16 28.16 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
c9.2 0.049 0.029 0.021 27.79 27.79 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
c8.2 0.033 0.019 0.014 27.79 27.79 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
cl.1 0.021 0.012 0.009 17.31 17.31 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
c2.1 0.026 0.015 0.011 15.71 15.71 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
c3.1 0.02 0.012 0.008 16.79 16.79 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
c4.1 0.01 0.006 0.004 12.74 12.74 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
c5.1 0.001 0 0 12.1 121 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
c6.1 0.004 0.002 0.002 12.74 12.74 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Cat2893 0.004 0 0.004 0 23.61 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Cat2894 0.004 0 0.004 0 23.61 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Cat2896 0.004 0 0.004 0 23.61 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Cat2895 0.004 0 0.004 0 23.61 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
6-Feb 0.388 0 0.388 0 15 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Relief Roac 0.309 0.081 0.228 104.86 22.08 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
relief road: 0.163 0.071 0.093 113.45 106.11 0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Cat8476 1.216 0.069 1.152 6.36 31.56 0 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
c5,6(partia 0.41 0.096 0.382 0 97.02 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1

Outflow Volumes for Total Catchment (14.7 impervious + 463 pervious = 478 total ha)
Storm Total Rainf Total Runo Impervious Pervious Runoff
cu.m cu.m (Runccu.m (Runccu.m (Runoff %)
AR&R lye: 277689 26640.73 ( 8337.18 (9 18303.55 (6.8%)
AR&R 1ye: 310071.7 31090.64 ( 9335.54 (9 21755.09 (7.2%)

PIPE DETAILS
Name Max Q Max V Max U/S MaxD/S Due to Storm
(cu.m/s) (m/s) HGL (m) HGL(m)

p2.3 0.268 2.92 1.061 0.888 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
p3.7 0.156 0.68 0.845 0.803 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Pipel9 0.094 0.64 0.939 0.903 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
culvert 1.133 2.28 0.584 0.184 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
p3-1 0.063 1.58 0.587 0.584 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Pipe564 0.004 0.1 1.286 1.285 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Pipel19 0.014 0.13 1.284 1.284 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Pipe565 0.004 0.1 1.286 1.285 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Pipe557 0.007 0.07 1.285 1.285 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Pipe562 0.004 0.1 1.286 1.285 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Pipe563 0.004 0.1 1.286 1.285 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Pipel708 0.309 2.82 2.078 1.664 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Pipel703 0.163 1.74 0.812 0.697 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Pipe2524 0.55 1.85 1.455 1.421 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
P5-out 0.563 1.76 1.195 1.095 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1

CHANNEL DETAILS

Name Max Q Max V Due to Storm
(cu.m/s) (m/s)
1.2 0.055 0.16 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
2.2 0.101 0.19 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
3.2 0.138 0.21 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
4.2. 0.167 0.23 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
5.2 0.188 0.24 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
6.2 0.202 0.41 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
7.2 0.214 0.37 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
cessl.3 0.016 0.02 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Ch98 0.446 0.64 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Crk12-11 0.916 -1.#) AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
Cess 12.3 0.035 0.14 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Cess 11.3 0.071 0.2 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Cess 10.3 0.101 0.24 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Cess 9.3 0.132 0.26 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
Cess 8.3 0.152 0.27 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
cess7.3 0.177 0.29 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
cess6.3 0.194 0.3 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
cess4.3 0.208 0.29 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
cess3.3 0.233 0.28 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
11.2 0.033 0.15 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
10.2 0.076 0.21 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
9.2 0.117 0.26 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
8.2 0.142 0.3 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
1.1 0.021 0.13 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
2.1 0.045 0.18 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
3.1 0.062 0.21 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
4.1 0.07 0.29 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
5.1 0.07 0.34 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1

6.1 0.073 0 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1



OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q
ofb2-b3 0 0 0
OFb2-c3 0.025 0.025 0
of3-2 0.49 0.49 0
ch3-7 0.156 0.156 0
OF2542 0 0 0
OF1535 0.094 0.094 0
of2-7 0.261 0.261 0.085
of2-1 0 0 0
of113 0.563 0.563 0
of203 0.726 0.726  -72.012
0Ofc103-c2 0 0 0
OF2132 0 0 4.66E+35
OF1064 0 0 0
OF2135 0 0 0
OF2144 0 0 0
OF2139 0 0 -4.6E+21
OF2327 0.388 0.388 1.3E+38
of176 0.313 0.313 0.2
OF4333 0.425 0.425 0
OF2768 0 0 0
OF132 0 0 0
of216 0 0 1.99E+12
of5-swamg 0 0 4.35E+16
of5-Smithy 0.563 0.563 -0.24
DETENTION BASIN DETAILS

Name Max WL MaxVol MaxQ

Total

Basin2 1.2 236.9 0.293
n3 0.89 1295.3 0.645
basin3 0.98 1647.3 0.094
n2 0.35 3800.9 0.261
Basinl 0.78 13.9 0.063
swale 4 1.63 1225.5 0.975
wetland 2 1.42 2560.5 0.563

CONTINUITY CHECK for AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1

Node Inflow

(cu.m)
nl.2 443.18
n2.2 887.19
n3.2 1334.47
n4.2 1729
n5.2 2050.92
n6.2 2308.52
n7.2 2550.92
Basin2 3801.85
n3 7460.12
N59 2738.36
n07 25.88
nl2. 2708.27
basin3 2704.81
N165 2145.86
N7 13228.5
nl 14314.45
out-hunter 11242.74
n2 5959.16
out-SWAM 0
Out-smithy  7426.03
N202 11815.8
N267 11814.42
n105. 147.43
99 323.42
165 466.31
n82. 634
n71. 751.21
n57. 903.84
n39. 1026.95
n26. 1122.76
nl7. 1188.58
nll.2 268.22
nl10.2 649.54
n9.2 1022.18
n8.2 1272.41

Outflow
(cu.m)

442.88
886.11
1334.81
1731.18
2052.4
2308.18
2529.47
4221.17
7355.69
2738.33
25.76
2704.81
2145.86
2145.77
10308.84
11242.74
11242.74
4375.59
0
7426
11815.68
11814.42
147.76
324.7
468.64
637.26
753.45
905.76
1029.11
1123.85
1187.46
267.91
648.83
1021.65
1272.35

Max D

0 0
0.021 0
0.664 0.05
0.162 0.02
0 0
0.248 0.1
0.405 0.07
0 0
0.724 0.06
0.05 0.01
0 0

0 0

0 0

0 0

0 0

0 0
0.051 0.03
0.074 0.02
0.054 0.04
0 0

0 0

0 0

0 0
0.354 0.06

Max Q Max Q

Low Level High Level

0.268 0.025
0.156 0.49
0.094 0
0 0.261
0.063 0
0.55 0.425
0.563 0

Storage Ch Difference

(cu.m)

O O OO o oo

O OO0 00000000000 OoOOoOOo

%

0.1
0.1
0
-0.1
-0.1
0
0.8
-11
0

0
0.4

Max DxV  Max Width Max V

0
20
10
10

Due to Storm
0
0.06 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0.07 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0.1 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0
0.38 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0.16 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0
0.08 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0.14 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0

o O © o

0
0.66 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0.26 AR&R 1 year, 12 hours storm, average 5.41 mm/h, Zone 1
0.66 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1
0
0
0
0
0.16 AR&R 1 year, 9 hours storm, average 6.46 mm/h, Zone 1



nl.1l
n2.1
n3.1
n4.1
n5.1
n6.1
Basinl
Pit79
Pit6
Pit87
Pit71
Pit95
Pit103
N7013
ARTC1
N258
ARTC2
swale 4
wetland 2
n6

162.49
359.19
511.34
584.35
587.96
617.04
616.93
16.11
64.69
16.11
32.33
16.11
16.11
1431.12
2255.13
4396.12
1744.65
5036.34
7578.68
7426.32

162.42
358.76
510.78
583.92
587.73
616.93
616.69
16.17
64.73
16.16
32.36
16.17
16.16
1431.12
2255.1
4396.03
1744.34
5005.79
7426.32
7426.3

O O O o oo

o©
)
Oooooooooo s

w
o
o
)

152.52

0.1
0.1
0.1

-0.3
-0.1
-0.3
-0.1
-0.3
-0.3

O O O o oo
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DEVELOPED 10YR ARI

PIT / NODE DETAILS
Max HGL Max Pond Max SurfacMax Pond Min

Name

nl.2
n2.2
n3.2
n4.2
n5.2
n6.2
n7.2
N59
n07
nl2.
N165
N7
nl
out-hunter
n105.
99
165
n82.
n71.
n57.
n39.
n26.
nl7.
nll.2
n10.2
n9.2
n8.2
nl.1l
n2.1
n3.1
n4.1
n5.1
n6.1
Pit79
Pit6
Pit87
Pit71
Pit95
Pit103
ARTC1
N258
ARTC2
n6

2.23
221

2.1
1.97
1.82
1.64
1.28
0.98
1.54
1.53
1.06
1.73
133
0.93
1.92
191
1.88
1.83
1.76
1.73
1.66

1.6
1.56
1.62
1.59
1.54
1.45
1.32

13
1.24
1.22
1.22
1.22
1.59
1.57
1.59
1.57
1.59
1.59

3.8
1.67
1.99
1.34

HGL

SUB-CATCHMENT DETAILS

Name

cl.2.
c2.2.
c3.2.
c4.2..
c5.2.
c6.2.
c7.2.
c3
1.3.
c2.3
c7

cl

c2
cl2.3
cl1.3
c10.3
c9.3
c8.3
c7.3
c6.3
c4.3,5.3
cl1.2
c10.2
c9.2

Max

Flow Q

(cu.m/s)
0.121
0.122
0.123
0.108
0.088

0.07
0.066
2.072
0.016
0.04

8.804
2.125
1.351
0.094
0.106
0.087
0.104
0.072
0.095
0.077
0.059
0.073
0.105
0.102

Paved

Max Q

(cu.m/s)
0.065
0.065
0.066
0.058
0.047
0.038
0.036
0.226

O OO OO0 oo Oo

o©
[=}
s

0.056
0.055

Version 8

Flow Arrivi Volume

(cu.m/s)
0.121
0.238
0.341
0.409
0.449
0.477
0.521

0
0.016
1.376

0

10.357
13.008

0
0.094
0.186
0.262
0.346
0.398
0.471
0.529

0.57
0.585
0.073
0.175
0.268
0.325
0.044
0.098
0.138
0.156
0.155
0.162
0.01
0.001
0.01
0.001
0.01
0.01
0.704
0.543
0.455
0

Grassed
Max Q
(cu.m/s)
0.056
0.056
0.057
0.05
0.04
0.032
0.031
1.93
0.016
0.04
8.804
2.125
1.334
0.094
0.106
0.087
0.104
0.072
0.095
0.077
0.059
0.034
0.048
0.047

(cu.m)

Paved
Tc
(min)

O OO0 OO0 oo o

i
0
w
w

21.69
21.39

Freeboard

(m)

0.24
0.27
0.24
0.27
0.24
0.24

Grassed
Tc
(min)
17
17
18.33
17
19.59
17.67
17.67
95.63
15.09
18.18
258.54
85.72
129.92
30.23
40.84
34.89
31.29
30.7
30.75
28.89
24.7
18.33
21.69
21.39

Overflow Constraint
(cu.m/s)

0.001 Inlet Capacity
0 None
0.001 Inlet Capacity
None
0.001 Inlet Capacity
0.001 Inlet Capacity

Supp. Due to Storm

Tc

(min)
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1



c8.2 0.069 0.037 0.032 21.39 21.39
cl.l 0.044 0.024 0.021 13.33 13.33
c2.1 0.054 0.029 0.025 12.09 12.09
c3.1 0.042 0.022 0.019 12.93 12.93
c4.l 0.02 0.011 0.009 9.81 9.81
c5.1 0.001 0.001 0.001 9.31 9.31
c6.1 0.008 0.004 0.004 9.81 9.81
Cat2893 0.01 0 0.01 0 18.18
Cat2894 0.01 0 0.01 0 18.18
Cat2896 0.01 0 0.01 0 18.18
Cat2895 0.01 0 0.01 0 18.18

6-Feb 0.89 0 0.89 0 15
Relief Roac 0.704 0.18 0.524 80.74 17
relief road: 0.455 0.155 0.3 87.41 81.75
Cat8476 2.872 0.133 2.739 5.26 26.09
c5,6(partia 3.018 0.183 2.887 0 69.62

0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1

0 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1

Outflow Volumes for Total Catchment (14.7 impervious + 463 pervious = 478 total ha)

Storm Total Rainf Total Runo Impervious Pervious Runoff
cu.m cu.m (Runccu.m (Runccu.m (Runoff %)

AR&R 10y 533025.3 218958.62 16214.17 ( 202744.45 (39.2%)

AR&R 10y 596071.3 237720.51 18157.51 ( 219563.00 (38.0%)

PIPE DETAILS
Name Max Q Max V

Max U/S MaxD/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL(m)
p2.3 0.352 0.65 1.319
p3.7 0.907 1.09 1.238
Pipel9 0.543 1.71 1.211
culvert 12.895 5.16 1.326
p3-1 0.081 2.05 1.264
Pipe564 0.009 0.23 1.586
Pipel19 0.038 0.24 1.562
Pipe565 0.009 0.23 1.587
Pipe557 0.019 0.12 1.566
Pipe562 0.009 0.23 1.586
Pipe563 0.009 0.23 1.587
Pipel708 0.704 6.38 3.801
Pipel703 0.455 4.12 1.987
Pipe2524 0.832 0.94 1.789
P5-out 2.172 2.42 1.476

CHANNEL DETAILS
Name Max Q Max V
(cu.m/s) (m/s)

1.2 0.116 0.17

2.2 0.221 0.23

3.2 0.312 0.27

4.2. 0.379 0.29

5.2 0.428 0.32

6.2 0.474 0.68

7.2 0.52 0.64

cessl.3 0.025 0.01

Ch98 1.358 0.69
Crk12-11 10.355 -1.4)

Cess 12.3 0.089 0.16

Cess 11.3 0.18 0.24

Cess 10.3 0.255 0.29

Cess 9.3 0.338 0.33

Cess 8.3 0.394 0.33

cess7.3 0.47 0.36

cess6.3 0.528 0.36

cess4.3 0.585 0.36

cess3.3 0.659 0.35

11.2 0.07 0.17

10.2 0.167 0.26

9.2 0.26 0.33

8.2 0.319 0.55

1.1 0.044 0.15

2.1 0.096 0.23

3.1 0.136 0.28

4.1 0.154 0.26

5.1 0.155 0.2

6.1 0.162 0.2

1.327 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.149 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
1.139 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0.926 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
1.326 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
1.566 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.56 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.567 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.566 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.566 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.567 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.675 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.326 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
1.791 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
1.344 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1

Due to Storm

AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1



OVERFLOW ROUTE DETAILS
Max Q U/S Max Q D/S Safe Q

Name
ofb2-b3
OFb2-c3
of3-2
ch3-7
OF2542
OF1535
of2-7
of2-1
of113
of203
0fc103-c2
OF2132
OF1064
OF2135
OF2144
OF2139
OF2327
of176
OF4333
OF2768
OF132
of216
of5-swamg
of5-Smithy

0
0.858
2.033
0.907

0
0.543
0.945
2.226
2.172
3.137

0
0.001

0
0.001
0.001
0.001

0.89
1.024
1.984

0
0.858
2.033
0.907

0
0.543
0.945
2.226
2.172
3.137

0
0.001

0
0.001
0.001
0.001

0.89
1.024
1.984

DETENTION BASIN DETAILS

Name

Basin2

n3

basin3

n2

Basinl
swale 4
wetland 2

CONTINUITY CHECK for AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1

Node

nl.2
n2.2
n3.2
n4.2
n5.2
n6.2
n7.2
Basin2
n3
N59
n07
nl2.
basin3
N165
N7
nl
out-hunter
n2
out-SWAM
Out-smithy
N202
N267
n105.
99

165
n82.
n71.
n57.
n39.
n26.
nl7.
nll.2
n10.2
n9.2
n8.2
nl.1l

Max WL

1.27
133

1.4
0.83
1.22
1.76
1.79

Inflow

(cu.m)
1015.17
2030.44
3049.82
3944.19
4669.56
5250.38
5800.72
8683.94
38767.84
11692.53
95.39
9955.72
9934.77
9100.96
157334.3
191723.1
188270.7
39633.84
0
24578.16
39493.23
39490.68
551.13
1225.17
1759.14
2377.79
2801.98
3363.05
3812.97
4155.68
4385.5
614.5
1487.31
2338.27
2907.61
372.07

MaxVol

768.9
11148
4728.4
11626.2
1028.4
2046.4
7813.6

Outflow
(cu.m)

1012.68
2022.62
3041.13
3936.99
4663.66
5244.65
5781.66
8880.53
38656.38
11692.49
93.28
9934.77
9100.96
9100.77
153908.4
188270.7
188270.7
37695.26
0
24578.12
39493
39490.68
550.35
1222.89
1756.21
2374.18
2798.32
3359.38
3807.68
4148.61
4375.93
612.7
1482.67
233291
2902.26
370.85

O O O o oo

0.053

6.205

5.91
5.58

5.871
5.887

0.175

5.896
5.835
5.952
5.989
5.293

Max Q
Total
1.21
2,94
0.543
3.171
0.081
2.816
2.172

Max D
0
0.181
1
0.475
0
0.477
0.951

Max Q
Low Level
0.352
0.907
0.543
0
0.081
0.832
2.172

Storage Ch Difference

(cu.m)
0
0
0
0
0
0
0

0.03
111.56
0

0

0
809.03
0

0

0

0
1937.46

O 0O 0000000000000 OoOOoOOo

%

0.2
0.4
0.3
0.2
0.1
0.1
0.3
-2.3
0

0
2.2
0.2
0.2
0
2.2
1.8
0

o O O o

0.2
0.2
0.2
0.1
0.1
0.1
0.2
0.2
0.3
0.3
0.2
0.2
0.3

Max DxV  Max Width Max V Due to Storm

0
0.04
0.2
0.09
0
0.28
0.24
0.22
0.22
0.03

O O O o oo

0.05

Max Q
High Level
0.858
2.033
0
3.171
0
1.984
0

0

20
10
10

0
3.82

10
10
100

0
0.24 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0.2 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0.19 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0
0.6 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0.25 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0.22 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0.22 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0.26 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0
0.01 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0
0.01 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0.01 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0.01 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0.8 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1
0.4 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
1.05 AR&R 10 year, 9 hours storm, average 12.4 mm/h, Zone 1
0
0
0
0
0.26 AR&R 10 year, 12 hours storm, average 10.4 mm/h, Zone 1



n2.1
n3.1
n4.1
n5.1
n6.1
Basinl
Pit79
Pit6
Pit87
Pit71
Pit95
Pit103
N7013
ARTC1
N258
ARTC2
swale 4
wetland 2
n6

821.37
1166.09
1328.39
1332.76
1397.49
1395.54

59.56
236.96
59.56
118.82
59.56
59.56

5250.1

5835.19

14926.62

4732.1
17449.15
24756.18
24578.61

816.74
1160
1323.52
1330.37
1395.54
1395.25
59.41
236.89
59.41
118.15
59.41
59.41
5250.1
5835.07
14926.47
4730.85
17417.63
24578.61
24578.57

o O O o o

o©
N
OO O0OO0OO0OO0OO0OO0OOOoO WV

w
=y
(o)}
=

177.74

0.6
0.5
0.4
0.2
0.1

0.2

0.2
0.6
0.2
0.2

O O O o oo



Appendix C MUSIC Modelling Result Files
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Appendix D Inspection and Test Plans



SEDIMENT AND EROSION CONTROLS — ESTABLISHMENT AND
MAINTENANCE

Purpose Monitor and maintain Sediment and Erosion controls to minimise pollutant
export from the site.

RESTJ DB Site Foreman

e Sediment traps, check dams — clean out when 30% of design

Criteria .
capacity

e Basins —remove sediment within 1 week of reaching 100% of design
capacity
e Truck shakedown — clean out when 90% of design capacity

e All controls to be cleaned when construction stops for periods >2
weeks.

Monitoring Inspect controls:

e Daily for first week;

e Fortnightly thereafter;

e after rainfall events >25mm/day

e Prior to shut downs >2 weeks.

. ¢ Increase frequency of maintenance;
Corrective

Actions e Improve sediment and erosion controls

e Modify site practices

¢ Record inspect results;

Reporting

e Store 1 copy on site for inspection by authorities;

e Provide monthly copies to Superintendent

Notification For Breach of Criteria;

¢ Notify Superintendent by phone and Fax on same day, or within 12
hours. Detail rectification measures undertaken/proposed.




BASIN WATER QUALITY AND LEVELS

Purpose Monitor water quality in basins to maintain within an acceptable range in
case of overflow.

Maintain adequate buffer in the basin in the event of wet weather.

Site Foreman

B + L
Criteria e pH—61to 8.5 (or £0.5 of receiving waters)

e Suspended Solids - <50mg/L®

e Water level <90%

Inspect:

Monitoring

e Daily for first week;

e Weekly thereafter;

e Prior to rainfall, if possible

e After rainfall events >25mm/day

e Prior to shut downs >2 weeks.

Corrective e pH — add Hydrated Lime or Acid to modify pH accordingly;

Actions e Suspended Solids — add Gypsum. Other flocculants require approval
due to possibly impacts on aquatic species.

e Modify site practices;

e Pump water from pond, clear out discharge pipes.

. ¢ Record inspect results;
Reporting

e Store 1 copy on site for inspection by authorities;

e Provide monthly copies to Superintendent

For Breach of Criteria and discharge from site;
Notification ¢ Notify Superintendent by phone and Fax on same day, or within 12 hours.
Detail rectification measures undertaken/proposed.
When water quality is unsatisfactory for > 2weeks;
¢ Notify Superintendent to determine rectification measures.

DusT CONTROL

Control dust on the site to prevent adverse impacts on adjacent properties.

Site Foreman

% If a relationship can be established between Turbidity and TSS then turbidity readings may be adopted for the
monitoring criteria.



Criteria

Monitoring

Corrective
Actions

Reporting

Notification

Less than 1 complaint per week, and less than 3 in total

Inspect:

Continuously monitor site conditions and weather;

If >3 complaints are received set up dust monitoring stations with
data loggers.

Water cart;

Install wind breaks in accordance with Blue Book.
Stop work on windy days.

Revegetate exposed areas (e.g. hydro-muich);

Install dust monitoring;

Record wind speed and direction, water truck usage (number, times)
and wind breaks (install date, details);

Review dust monitoring results and collate weekly, or upon receipt of
complaints.

Store 1 copy on site for inspection by authorities;

Provide monthly summaries to Superintendent.

For Breach of Criteria;

Notify Superintendent by phone and Fax on same day, or within 12
hours. Detail rectification measures undertaken/proposed.




WATER RELEASES

Purpose Protect receiving waters during planned discharges.

Site Foreman

B + L
Criteria e pH—61to 8.5 (or £0.5 of receiving waters)

e Suspended Solids - <50mg/L

e Record pH and TSS in receiving waters daily and following rainfall

Monitorin
toring events >25mm/day

¢ Record pH and TSS in receiving waters prior to release;

e Record ph and TSS in pond water.

Corrective ¢ pH - add Hydrated Lime or Acid to modify pH accordingly;

Actions e Suspended Solids — add Gypsum. Other flocculants require approval
due to possibly impacts on aquatic species.

¢ Modify site practices;

e Report all monitoring results.

Reporting

e Store 1 copy on site for inspection by authorities;

e Provide monthly summaries to Superintendent.

For Breach of Criteria;

Notification
¢ Notify Superintendent by phone and Fax on same day, or within 12

hours. Detail rectification measures undertaken/proposed.






