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Figure A.1  Existing Site Drainage Plan 
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Figure A.2 Proposed Site Drainage Plan 
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Design Se ngs

Rainfall Methodology
Return Period (years)

Addi onal Flow (%)
FSR Region

M5-60 (mm)
Ra o-R

CV
Time of Entry (mins)

FSR
100
0
England and Wales
18.200
0.400
0.750
10.00

Maximum Time of Concentra on (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
Connec on Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best prac ce design rules

30.00
50.0
1.00
Level So ts
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Eas ng
(m)

Northing
(m)

Depth
(m)

1
2
3
4
5
6
7
8
9
10
10_OUT
11

0.358
0.299
0.293
0.272
0.165
0.040
0.155
0.073
0.065
0.075

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

5.951
5.897
5.930
5.909
5.742
5.684
5.812
5.000
4.427
4.424
4.400
4.400

1200
1200
1200
1200
1200
1200
1200
1200
1200
1350
1350
1200

647038.104
646996.808
647038.569
646997.273
646970.125
646970.709
646971.398
647004.484
647044.435
647041.642
647034.258
647028.852

263361.118
263361.692
263394.615
263395.188
263346.519
263391.457
263441.546
263502.999
263536.245
263565.589
263583.241
263594.749

1.701
1.917
1.880
2.159
1.897
2.117
2.512
2.121
1.217
2.624
2.630
1.350

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 1 2 41.300 0.600 4.250 3.980 0.270 153.0 150 10.85 50.0

1.000 0.810 14.3 48.5 1.551 1.767 0.358 0.0 150 0.825

1.001 2 4 33.499 0.600 3.980 3.750 0.230 145.6 150 11.52 50.0

1.001 0.830 14.7 89.0 1.767 2.009 0.657 0.0 150 0.846

2.000 3 4 41.300 0.600 4.050 3.750 0.300 137.7 150 10.85 37.2

2.000 0.854 15.1 29.5 1.730 2.009 0.293 0.0 150 0.870

1.002 4 6 26.825 0.600 3.750 3.567 0.183 146.6 150 11.69 35.7

1.002 0.828 14.6 118.2 2.009 1.967 1.221 0.0 150 0.843

3.000 5 6 44.942 0.600 3.845 3.567 0.278 161.7 250 10.95 37.0

3.000 1.097 53.9 16.6 1.647 1.867 0.165 0.0 95 0.970

1.003 6 7 50.094 0.600 3.567 3.300 0.267 187.6 250 12.57 34.3

1.003 1.018 50.0 132.6 1.867 2.262 1.427 0.0 250 1.037

1.004 7 8 69.794 0.600 3.300 2.879 0.421 165.8 250 13.40 33.1

1.004 1.084 53.2 141.9 2.262 1.871 1.582 0.0 250 1.104

1.005 8 10 72.789 0.600 2.879 2.319 0.560 130.0 250 14.15 32.1

1.005 1.225 60.1 143.9 1.871 1.855 1.654 0.0 250 1.248

4.000 9 10 29.477 0.600 3.210 2.859 0.351 84.0 250 10.36 38.1

4.000 1.527 75.0 6.7 0.967 1.315 0.065 0.0 50 0.954

1.006 10 10_OUT 19.134 0.600 1.800 1.770 0.030 637.8 450 14.51 31.6

1.006 0.797 126.8 153.7 2.174 2.180 1.794 0.0 450 0.808
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.007 10_OUT 11 12.715 0.600 4.250 3.050 1.200 10.6 150 14.58 50.0

1.007 3.113 55.0 243.1 0.000 1.200 1.794 0.0 150 3.171

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 41.300 153.0 150 Circular 5.951 4.250 1.551 5.897 3.980 1.767

1.000 1 1200 Manhole Adoptable 2 1200 Manhole Adoptable

1.001 33.499 145.6 150 Circular 5.897 3.980 1.767 5.909 3.750 2.009

1.001 2 1200 Manhole Adoptable 4 1200 Manhole Adoptable

2.000 41.300 137.7 150 Circular 5.930 4.050 1.730 5.909 3.750 2.009

2.000 3 1200 Manhole Adoptable 4 1200 Manhole Adoptable

1.002 26.825 146.6 150 Circular 5.909 3.750 2.009 5.684 3.567 1.967

1.002 4 1200 Manhole Adoptable 6 1200 Manhole Adoptable

3.000 44.942 161.7 250 Circular 5.742 3.845 1.647 5.684 3.567 1.867

3.000 5 1200 Manhole Adoptable 6 1200 Manhole Adoptable

1.003 50.094 187.6 250 Circular 5.684 3.567 1.867 5.812 3.300 2.262

1.003 6 1200 Manhole Adoptable 7 1200 Manhole Adoptable

1.004 69.794 165.8 250 Circular 5.812 3.300 2.262 5.000 2.879 1.871

1.004 7 1200 Manhole Adoptable 8 1200 Manhole Adoptable

1.005 72.789 130.0 250 Circular 5.000 2.879 1.871 4.424 2.319 1.855

1.005 8 1200 Manhole Adoptable 10 1350 Manhole Adoptable

4.000 29.477 84.0 250 Circular 4.427 3.210 0.967 4.424 2.859 1.315

4.000 9 1200 Manhole Adoptable 10 1350 Manhole Adoptable

1.006 19.134 637.8 450 Circular 4.424 1.800 2.174 4.400 1.770 2.180

1.006 10 1350 Manhole Adoptable 10_OUT 1350 Manhole Adoptable

1.007 12.715 10.6 150 Circular 4.400 4.250 0.000 4.400 3.050 1.200

1.007 10_OUT 1350 Manhole Adoptable 11 1200 Manhole Adoptable

Manhole Schedule

Node Eas ng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

1

2

3

647038.104

646996.808

647038.569

263361.118

263361.692

263394.615

5.951

5.897

5.930

1.701

1.917

1.880

1200

1200

1200

0

1

0

0

0
1

0

0

1.000
1.000

1.001

2.000

4.250
3.980

3.980

4.050

150
150

150

150
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Manhole Schedule

Node Eas ng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

4

5

6

7

8

9

10

10_OUT

11

646997.273

646970.125

646970.709

646971.398

647004.484

647044.435

647041.642

647034.258

647028.852

263395.188

263346.519

263391.457

263441.546

263502.999

263536.245

263565.589

263583.241

263594.749

5.909

5.742

5.684

5.812

5.000

4.427

4.424

4.400

4.400

2.159

1.897

2.117

2.512

2.121

1.217

2.624

2.630

1.350

1200

1200

1200

1200

1200

1200

1350

1350

1200

1

2

0

0

1

2

0

1

0

1

0

0

12

0

1

0

1

1
2

0

0
1
2

0
1

0
1

0

0
1
2

0
1

0
1

2.000
1.001

1.002

3.000
3.000
1.002

1.003
1.003

1.004
1.004

1.005

4.000
4.000
1.005

1.006
1.006

1.007
1.007

3.750
3.750

3.750

3.845
3.567
3.567

3.567
3.300

3.300
2.879

2.879

3.210
2.859
2.319

1.800
1.770

4.250
3.050

150
150

150

250
250
150

250
250

250
250

250

250
250
250

450
450

150
150

Simula on Se ngs

Rainfall Methodology
FSR Region

M5-60 (mm)
Ra o-R

Winter CV
Analysis Speed

FSR
England and Wales
18.200
0.400
0.840
Normal

Skip Steady State
Drain Down Time (mins)

Addi onal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

x
240
0.0
x
x

Storm Dura ons
240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

100 25 0 0
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Node 10_OUT Online Pump Control

Flap Valve
Replaces Downstream Link

x
✓

Invert Level (m)
Switch on depth (m)

0.770
0.900

Switch o  depth (m) 0.850

Depth
(m)

Flow
(l/s)

Depth
(m)

Flow
(l/s)

0.800 30.000 5.000 30.000

Node 10 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

1.800
225

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 240.0 0.0 1.500 240.0 0.0 1.501 0.0 0.0
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Results for 100 year +25% CC Cri cal Storm Dura on.  Lowest mass balance: 99.82%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

240 minute winter 1 84 5.951 1.701 34.4 1.9238 107.8362 FLOOD

240 minute winter 1 1.000 2 11.2 0.639 0.786 0.7271

240 minute winter 2 84 5.897 1.917 34.7 2.1681 100.1531 FLOOD

240 minute winter 2 1.001 4 20.4 1.159 1.390 0.5897

240 minute winter 3 92 5.930 1.880 28.1 2.1263 63.1137 FLOOD

240 minute winter 3 2.000 4 13.5 0.766 0.893 0.7271

240 minute winter 4 132 5.883 2.133 42.7 2.4124 0.0000 FLOOD RISK

240 minute winter 4 1.002 6 42.2 2.397 2.884 0.4722

240 minute winter 5 132 4.724 0.879 15.9 0.9936 0.0000 SURCHARGED

240 minute winter 5 3.000 6 15.7 0.322 0.292 2.1978

240 minute winter 6 136 4.699 1.132 55.1 1.2799 0.0000 SURCHARGED

240 minute winter 6 1.003 7 55.0 1.124 1.100 2.4497

240 minute winter 7 136 4.354 1.054 69.9 1.1924 0.0000 SURCHARGED

240 minute winter 7 1.004 8 69.7 1.426 1.311 3.4131

600 minute winter 8 435 4.179 1.300 61.5 1.4704 0.0000 SURCHARGED

600 minute winter 8 1.005 10 61.7 1.390 1.025 3.5595

600 minute winter 9 435 4.049 0.839 3.0 0.9487 0.0000 SURCHARGED

600 minute winter 9 4.000 10 3.0 0.749 0.040 1.4415

600 minute winter 10 435 4.049 2.249 68.2 363.3381 0.0000 SURCHARGED

600 minute winter 10 1.006 10_OUT 30.7 0.759 0.242 3.0317

600 minute winter 10_OUT 435 4.046 2.276 30.7 3.2582 0.0000 OK

600 minute winter 10_OUT Pump 11 30.0 1116.8

240 minute winter 11 4 3.050 0.000 30.0 0.0000 0.0000 OK
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Design Se ngs

Rainfall Methodology
Return Period (years)

Addi onal Flow (%)
FSR Region

M5-60 (mm)
Ra o-R

CV
Time of Entry (mins)

FSR
30
0
England and Wales
18.200
0.400
0.750
10.00

Maximum Time of Concentra on (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
Connec on Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best prac ce design rules

30.00
50.0
1.00
Level So ts
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Eas ng
(m)

Northing
(m)

Depth
(m)

1
2
3
4
5
6
7
8
9
10
10_OUT
11

0.358
0.299
0.293
0.272
0.165
0.040
0.155
0.073
0.065
0.075

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

5.951
5.897
5.930
5.909
5.742
5.684
5.812
5.000
4.427
4.424
4.400
4.400

1200
1200
1200
1200
1200
1200
1200
1200
1200
1350
1350
1200

647038.104
646996.808
647038.569
646997.273
646970.125
646970.709
646971.398
647004.484
647044.435
647041.642
647034.258
647028.852

263361.118
263361.692
263394.615
263395.188
263346.519
263391.457
263441.546
263502.999
263536.245
263565.589
263583.241
263594.749

1.701
1.917
1.880
2.159
1.897
2.117
2.512
2.121
1.217
2.624
2.630
1.350

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 1 2 41.300 0.600 4.250 3.980 0.270 153.0 150 10.85 50.0

1.000 0.810 14.3 48.5 1.551 1.767 0.358 0.0 150 0.825

1.001 2 4 33.499 0.600 3.980 3.750 0.230 145.6 150 11.52 50.0

1.001 0.830 14.7 89.0 1.767 2.009 0.657 0.0 150 0.846

2.000 3 4 41.300 0.600 4.050 3.750 0.300 137.7 150 10.85 37.2

2.000 0.854 15.1 29.5 1.730 2.009 0.293 0.0 150 0.870

1.002 4 6 26.825 0.600 3.750 3.567 0.183 146.6 150 11.69 35.7

1.002 0.828 14.6 118.2 2.009 1.967 1.221 0.0 150 0.843

3.000 5 6 44.942 0.600 3.845 3.567 0.278 161.7 250 10.95 37.0

3.000 1.097 53.9 16.6 1.647 1.867 0.165 0.0 95 0.970

1.003 6 7 50.094 0.600 3.567 3.300 0.267 187.6 250 12.57 34.3

1.003 1.018 50.0 132.6 1.867 2.262 1.427 0.0 250 1.037

1.004 7 8 69.794 0.600 3.300 2.879 0.421 165.8 250 13.40 33.1

1.004 1.084 53.2 141.9 2.262 1.871 1.582 0.0 250 1.104

1.005 8 10 72.789 0.600 2.879 2.319 0.560 130.0 250 14.15 32.1

1.005 1.225 60.1 143.9 1.871 1.855 1.654 0.0 250 1.248

4.000 9 10 29.477 0.600 3.210 2.859 0.351 84.0 250 10.36 38.1

4.000 1.527 75.0 6.7 0.967 1.315 0.065 0.0 50 0.954

1.006 10 10_OUT 19.134 0.600 1.800 1.770 0.030 637.8 450 14.51 31.6

1.006 0.797 126.8 153.7 2.174 2.180 1.794 0.0 450 0.808
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.007 10_OUT 11 12.715 0.600 4.250 3.050 1.200 10.6 150 14.58 50.0

1.007 3.113 55.0 243.1 0.000 1.200 1.794 0.0 150 3.171

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 41.300 153.0 150 Circular 5.951 4.250 1.551 5.897 3.980 1.767

1.000 1 1200 Manhole Adoptable 2 1200 Manhole Adoptable

1.001 33.499 145.6 150 Circular 5.897 3.980 1.767 5.909 3.750 2.009

1.001 2 1200 Manhole Adoptable 4 1200 Manhole Adoptable

2.000 41.300 137.7 150 Circular 5.930 4.050 1.730 5.909 3.750 2.009

2.000 3 1200 Manhole Adoptable 4 1200 Manhole Adoptable

1.002 26.825 146.6 150 Circular 5.909 3.750 2.009 5.684 3.567 1.967

1.002 4 1200 Manhole Adoptable 6 1200 Manhole Adoptable

3.000 44.942 161.7 250 Circular 5.742 3.845 1.647 5.684 3.567 1.867

3.000 5 1200 Manhole Adoptable 6 1200 Manhole Adoptable

1.003 50.094 187.6 250 Circular 5.684 3.567 1.867 5.812 3.300 2.262

1.003 6 1200 Manhole Adoptable 7 1200 Manhole Adoptable

1.004 69.794 165.8 250 Circular 5.812 3.300 2.262 5.000 2.879 1.871

1.004 7 1200 Manhole Adoptable 8 1200 Manhole Adoptable

1.005 72.789 130.0 250 Circular 5.000 2.879 1.871 4.424 2.319 1.855

1.005 8 1200 Manhole Adoptable 10 1350 Manhole Adoptable

4.000 29.477 84.0 250 Circular 4.427 3.210 0.967 4.424 2.859 1.315

4.000 9 1200 Manhole Adoptable 10 1350 Manhole Adoptable

1.006 19.134 637.8 450 Circular 4.424 1.800 2.174 4.400 1.770 2.180

1.006 10 1350 Manhole Adoptable 10_OUT 1350 Manhole Adoptable

1.007 12.715 10.6 150 Circular 4.400 4.250 0.000 4.400 3.050 1.200

1.007 10_OUT 1350 Manhole Adoptable 11 1200 Manhole Adoptable

Simula on Se ngs

Rainfall Methodology
FSR Region

M5-60 (mm)
Ra o-R

Winter CV
Analysis Speed

FSR
England and Wales
18.200
0.400
0.840
Normal

Skip Steady State
Drain Down Time (mins)

Addi onal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

x
240
0.0
x
x

Storm Dura ons
240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

30 20 0 0
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Node 10_OUT Online Pump Control

Flap Valve
Replaces Downstream Link

x
✓

Invert Level (m)
Switch on depth (m)

0.770
0.900

Switch o  depth (m) 0.850

Depth
(m)

Flow
(l/s)

Depth
(m)

Flow
(l/s)

0.800 20.000 5.000 20.000

Node 10 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000
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Results for 30 year +20% CC Cri cal Storm Dura on.  Lowest mass balance: 99.89%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

240 minute winter 1 92 5.951 1.701 25.2 1.9238 63.4634 FLOOD

240 minute winter 1 1.000 2 11.0 0.624 0.767 0.7271

240 minute winter 2 96 5.897 1.917 27.0 2.1681 43.9896 FLOOD

240 minute winter 2 1.001 4 20.2 1.150 1.379 0.5897

240 minute winter 3 104 5.930 1.880 20.6 2.1263 21.1306 FLOOD

240 minute winter 3 2.000 4 13.7 0.776 0.905 0.7271

240 minute winter 4 128 5.782 2.032 42.4 2.2980 0.0000 FLOOD RISK

240 minute winter 4 1.002 6 41.9 2.380 2.865 0.4722

240 minute winter 5 128 4.299 0.454 11.6 0.5136 0.0000 SURCHARGED

240 minute winter 5 3.000 6 11.6 0.259 0.215 2.1978

240 minute winter 6 128 4.284 0.717 53.2 0.8112 0.0000 SURCHARGED

240 minute winter 6 1.003 7 53.1 1.095 1.063 2.4497

240 minute winter 7 128 3.938 0.638 64.0 0.7216 0.0000 SURCHARGED

240 minute winter 7 1.004 8 64.0 1.309 1.203 3.4131

240 minute winter 8 128 3.255 0.376 69.1 0.4254 0.0000 SURCHARGED

240 minute winter 8 1.005 10 69.1 1.422 1.148 3.5595

240 minute winter 9 128 3.252 0.042 4.5 0.0475 0.0000 OK

240 minute winter 9 4.000 10 4.5 0.842 0.060 0.1575

480 minute winter 10 368 2.897 1.097 65.0 396.4155 0.0000 SURCHARGED

480 minute winter 10 1.006 10_OUT 20.5 0.687 0.162 3.0317

480 minute winter 10_OUT 368 2.896 1.126 20.5 1.6115 0.0000 OK

480 minute winter 10_OUT Pump 11 20.0

960 minute winter 11 1050 4.159 1.109 20.0 666.4952 0.0000 OK

960 minute winter 11 In ltra on 6.2
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ANNEX 2A.3: MAIN DEVELOPMENT SITE WATER 
MANAGEMENT ZONE SUMMARY 
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