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1.0  Introduction 

This report forms part of a Planning Application for refurbishment works to an existing industrial site 

located on Southam Road, Banbury.   

 

The development will involve the use of the site for the storage of operational vehicles, elevational 

alterations, associated parking, vehicle barriers, guard hut and associated infrastructure.  

 

This report addresses the surface water drainage, foul water drainage and flood risk for the proposed 

development. 

 

The layout of the proposed development is detailed in the series of planning drawings by S+SA 

Architects submitted with this application.  
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2.0  Site Layout and Location  

2.1 Site Location  

The location of the proposed development is identified in red in Figure 1 below. 

 

 
 

Figure 1 - Subject Site Location 

The site is located on Southam Road, Banbury, OX16 2FW.  The site is bounded on the north and east 

by existing industrial units, on the west by an existing car park and on the south by a cemetery.    

 

 

The proposed development involves the use of the site for the storage of operational vehicles, 

elevational alterations, associated parking, vehicle barriers, guard hut and associated infrastructure. 
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3.0  Surface Water Drainage 

The existing surface water drainage network for the site consists of a series of rainwater downpipes, 

gullies and channel drains which collect surface water runoff from the existing building and 

hardstanding areas.   

 

Surface water runoff from the site is ultimately conveyed via the existing site surface water drainage 

network to a predominately culverted stream located along the northern boundary of the site which 

flows west to east.     

 

In July 2018 planning permission was granted to change the use of premises from Class B8 to 

B1c/B2/B8, including internal and external alterations, demolition of ancillary structures and new 

access to Southam Road (Application No. 18/01246/F).  Part of these works included recladding the 

building and extending the existing hardstanding areas.  

 

These new hardstanding areas were collected in a new separate surface water drainage network and 

attenuated to a greenfield runoff rate of 2.3 l/s.  An attenuation volume of 319m3 was provided along 

the southern site boundary to cater for the 1 in 100 year rainfall event with a 30% allowance for 

climate change.  The attenuation tank outfalls to a duty/assist surface water pump station which 

locally lifts the flows via a rising main to the car parking area on the eastern boundary of the site.  The 

rising main then discharges into the existing site surface water drainage network, where flows fall via 

gravity to the existing culverted stream located on the northern site boundary.  

 

As part of the works proposed in this planning application there will be no increase in hardstanding 

areas on site, or changes to the existing hardstanding extents.  The existing surface water network will 

remain in place and will be entirely unaltered by the proposed works. 

 

As such as there will be no increased surface water runoff from the site the existing surface water 

drainage network is considered to be appropriate for the works proposed in this planning application.  

The record site drainage network drawing is included in Appendix A for reference.  The record Thames 

Water public drainage network drawings are included in Appendix B for reference. 
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4.0  Foul Water Drainage  

 

The existing foul water drainage network for the site consists of a gravity pipe network which collects 

foul flows from the existing warehouse and conveys them to the public sewer network.   

 

Foul flows are collected along the southern and northern building elevations via the site foul water 

drainage network that ultimately discharges to the 225mm/300mm public foul sewer located in 

Southam Road.  

 

As part of the works proposed in this planning application and the associated daily operations of the 

facility, it is anticipated that there will be no significant increase in foul flows from the site. 

 

As such as it is anticipated that there will be no significant increase in foul flows from the site the 

existing foul water drainage network is considered to be appropriate for the works proposed in this 

planning application.  The record site drainage network drawing is included in Appendix A for 

reference.  The record Thames Water public drainage network drawings are included in Appendix B 

for reference. 
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5.0  Flood Risk 

As part of the granted July 2018 planning application (Application No. 18/01246/F) for the change of 

use of the premises and additional hardstanding areas, a Flood Risk Assessment (FRA) was carried out 

for the whole site by T.R. Collier & Associates.  The FRA has been included in Appendix C for reference.   

 

The FRA was carried out in accordance with the National Planning Policy Framework (NFFP) and 

determined that the site is located entirely within Flood Zone 1 (Low Probability) and that the 

development type is classified as less vulnerable and therefore is considered appropriate.   

 

Along the northern site boundary where a section of the stream crossing the site is not culverted and 

along the access road onto Southam Road and the car park area there is a medium to high risk of 

surface water flooding.  Surface water flooding occurs during intense rainfall events when the surface 

water drainage network becomes inundated.  In order to mitigate against this flood risk a freeboard 

should be provided between the building finished floor level and peak flood level, and an overland 

flow route should be provided away from the building. 

 

As detailed in the FRA there is approximately 1m freeboard between the peak flood level (95.8m AOD) 

and the finished floor level of the building (96.8m AOD).  All areas at risk of surface water flooding also 

have an overland flow route away from the building.         

 

The FRA also noted that as there were no proposed changes to the external levels there was no 

increased risk of flooding to adjacent/downstream sites.      

 

In conclusion the site is located entirely within Flood Zone 1, the development is considered 

appropriate, there are passive flood mitigation measures in place to address the surface water flood 

risk and there is no increased risk to adjacent/downstream sites.  

 

As the works proposed in this planning application will not alter the existing site hardstanding extents 

or levels the findings of the previous FRA are considered appropriate and relevant for this planning 

application.  
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Appendix A – Record Site Drainage Network Drawing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



L E G E N D.

F.F.L  96.80

³

54

6

10

8

9

2

7

12

13

3

1

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

R

e

C

b

o

x

M

k

r

M

k

r
M

k

r

M

k

r

M

k

r

M

k

r

M

k

r

M

k

r

M

k

r

M

k

r

S

t

F

h

F

h

F

h

F

h

D

P

D

P

D

P

D

P

D

P

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

P

o

s

t

L

p

F

l

F

l

F

l

S

p

S

p

S

p

S

p

S

p

S

p

S

p

S

p

S

p

S

p

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

T

H

L

B

H

B

H

B

o

B

o

B
o
l
l
a
r
d
s

B

o

B

o

B

o

B

o

F

:

F

:

F

:

F

:

F

:

F

:

F

:

F

:

F

:

F

:

F

:

P

i

p

e

P

i

p

e

P

i

p

e

L

d

r

L

d

r

L

d

r

T

C

L

:

G

H

1

9

6

.

0

4

5

S

6

9

5

.

4

4

1

G

H

2

9

5

.

8

1

7

G

H

3

9

5

.

7

2

6

G

H

4

9

6

.

4

8

0

G

H

5

9

6

.

6

1

9

1

0

2

.

3

6

1

0

2

.

3

5

1

0

5

.

1

5

96.43 96.51

9

6

.

8

0

96.37

96.37

9

6

.

7

9

96.48
96.48 96.46

96.49
96.54

96.44
96.54

9

6

.

7

8

96.40

95.64

9
5
.
8
2

9
5
.
8
0

9
5
.
8
1

9
5
.
8
4

9
5
.
8
3

9
5
.
8
6

9
5
.
8
5

95.40

9
5
.
4
2

9
5
.
5
0

9
5
.
5
7

9

5

.

6

2

9

5

.

7

5

9

5

.

7

3

9

5

.

6

0

9

5

.

5

8

9

5

.

7

4

9

5

.

6

0

9

5

.

6

1

9
5
.
6
6

9
5
.
6
6

9
5
.
6
5

95.80

9
6
.
5
5

9
6
.
3
1

9
6
.
5
0

9
5
.
5
8

9
5
.
6
0

9

5

.

5

7

9
5
.
5
4

9
5
.
3
0

9
5
.
5
0

9
5
.
4
7

9
5
.
4
7

9
5
.
4
7

9
5
.
4
5

9
5
.
3
9

9
5
.
3
6

9
5
.
3
5

9

5

.

2

9

9

5

.

4

0

9

5

.

4

6

9

5

.

4

7

9

5

.

4

6

96.5496.51

9

5

.

3

1

9
5
.
5
7

9
5
.
5
8

9
5
.
5
7

9
5
.
4
4

9
5
.
4
1

9
5
.
4
1

9
5
.
4
5

9
5
.
4
7

9
5
.
4
9

9
5
.
5
3

9
5
.
5
3

9
5
.
6
0

9
5
.
5
9

9
5
.
5
7

9

5

.

5

3

9

5

.

4

8

9

5

.
3

4

9

5

.

8

9

9

5

.
9

1

9

5

.

9

1

9

5

.

8

6

9

5

.

6

7

9

5

.

6

3

9

5

.

6

1

9

5

.

5

8

9

5

.

5

6

9

5

.

4

8

9

5

.

4

9

9

5

.

5

6

95.42

9

5

.

3

8

9

5

.

3

4

9

5

.

3

0

9
5
.
2
8

9

5

.
3

2

9

5

.

3

4

9
5
.
2
8

9
5
.
2
8

9
5
.
2
8

9

5

.

2

9

9

5

.

3

0

9

5

.

2

9

9

5

.

3

0

9

5

.

2

9

9

5

.

3

9

9

5

.

3

7

9

5

.

3

7

9
5
.
3
7

9
5
.
3
9

9
5
.
4
4

9
5
.
4
6

9
5
.
9
6

9
6
.2

0
96.50

9

5

.

5

2

95.59

9
5
.
8
8

9
5
.
8
8

95.74
95.55

9
5
.
8
3

9

5

.

6

4

9

6

.

7

9

9
5
.
9
0

9

5

.

8

1

9

5

.

8

0

9

5

.

7

8

9

5

.

8

0

9

6

.

8

5

9

6

.

8

0

9
5
.
7
3

9
5
.
7
3

9

5

.

8

3

95.65

95.66

95.69

9
5
.
6
9

95.71

9

6

.

8

1

1

0

2

.

0

5

9

9

.

8

0

9
6
.
5
7

9
5
.
4
5

9

6

.

4

5

9
5
.
4
7

9
5
.
5
8

9

5

.
5

4

9
5
.
5
4

9
5
.
4
7

9
5
.
4
8

9
5
.
4
7

9
5
.
4
7

9
5
.
4
6

9
5
.
4
5

9

5

.

4

3

9

5

.

4

8

9

5

.

5

1

95.77
95.77

9

5

.

7

6

9
5
.
7
3

9

5

.

7

0

9
5
.
6
3

9
5
.
6
5

9

5

.

6

7

9
5
.
7
3

9
5
.
7
1

9
5
.
2
6

9
4
.
4
4

9

5

.
7

9

9

5

.

6

8

9

5

.

7

2

9

5

.

7

3

9

5

.

7

3

9

5

.

6

9

9

5

.
5

5

9

5

.

5

6

95.62

9
5
.
5
6

9
5
.
7
3

9

5

.

6

8

9

5

.

7

3

9

5

.

7

0

9

5

.

7

2

9

5

.

7

1

9

5

.

7

1

95.92

95.72

9
5
.
8
7

9
5
.
9
7

95.73

95.77

95.82
95.83

95.82

95.83

95.82

9

5

.

7

5

9

5

.

7

8

9
5
.
9
9

95.94

9

5

.
8

2

9

5

.
8

4

9
5
.
9
5

9

5

.
9

2

9
6
.
0
6

9

6

.
1

0

9
6
.
3
3

9

6

.
3

1

9

6

.
5

3

9

6

.
5

1

9
6
.
8
0

9

6

.
7

9

9

6

.
9

5

9
7
.
7
4

9

8

.
1

1

98.19

98.19

98.15

9
7
.8

6

9

7

.

5

4

9

7

.

5

3

9

7

.

4

9

9

7

.

4

6

9

7

.

3

3

9

7

.

3

1

9

6

.

9

3

9

6

.

4

3

9

6

.

3

9

9

7

.

5

2

9

7

.

7

4

9

7

.

8

8

9

7

.

5

6

9

7

.

4

6

9

7

.

5

2

9

7

.

6

0

9

8

.

0

9

9

8

.

0

0

9

7

.

3

6

9

6

.

9

8

9

7

.

1

4

9

7

.

2

1

9

7

.
2

5

9

7

.
3

2

97.37

9

7

.
4

7

9

7

.

5

4

9

6

.

8

8

9

6

.

7

3

9

6

.

4

3

9

6

.

1

8

9

5

.

9

2

9

5

.

8

0

9

5

.

7

3

9

5

.

7

6

95.63

9
5
.6

4

95.71

95.64

95.72
95.74

95.72 95.73

95.78
95.70

95.65
95.68 95.69

95.66

95.66
95.70

9
5
.
5
9

9
5
.
5
9

9
5
.
5
6

9

5

.

5

0

9
5
.
3
7

9
5
.
5
0

9
5
.
5
5

9
5
.
5
4

9
5
.
5
5

9
5
.
5
5

9
5
.
5
3

9
5
.
5
4

9
5
.
5
5

9
5
.
5
7

9
5
.
5
8

9
5
.
6
0

9

5

.
7

2

95.71

9
5
.
7
4

9

5

.

7

5

95.73
95.76 95.47

95.40

95.52 95.37

95.51

9

7

.

8

3

95.84

95.94

95.54

9

8

.

2

9

1

0

8

.

0

7

1

0

1

.

9

8

1

0

5

.

2

9

1

0

2

.

0

3

1

0

2

.

5

9

9
6
.
3
9

9

6

.
9

7

98.13

9
7
.
3
8

9
6
.
0
6

96.08

9

5

.

9

8

9

5

.

9

5

9

5

.

9

2

9

5

.

8

6

9

5

.

7

9

95.80

9

6

.

4

3

9

5

.

8

1

9

6

.

7

8

9

5

.

8

9

95.98

95.95

9

6

.
0

1

9

6

.

0

7

9
5
.
9
5

9

5

.

9

4

9

6

.

0

1

9
6
.
0
7

9
6
.
1
4

96.24

96.22

9
6
.
8
9

9
6
.
1
9

9
5
.
9
5

9

6

.

8

0

96.12

9
5
.
8
2

9

6

.

1

8

9
5
.
8
9

9
5
.
9
7

9

6

.

1

9

96.82

9

6

.

8

3

9

6

.

8

5

9

6

.

8

4

96.83

9

5

.

7

3

9

5

.

7

3

9

5

.

7

4

9

5

.

7

2

9

5

.

7

2

9

5

.

7

7

9

5

.

7

7

9

5

.

9

2

9

6

.

2

1

9

5

.

9

6

96.23

96.3
6

96.41

96.50

96.53

96.57

9

6

.

8

0

9

6

.

8

3

9

6

.

8

1

96.59

9

6

.

8

1

96.49
96.36

9
6
.
3
8

9
6
.
4
3

9
6
.
4
6

96.4
5

9
6
.
5
5

9
6
.
4
9

96.34

9

6

.

4

6

9

6

.

4

6

96.28

97.33

9
7
.
4
3

97.42

9
7
.
5
8

9
7
.4

9

97.5
1

9

6

.

7

0

9

7

.

6

3

9

7

.

7

8

9

7

.
7

0

97.8
6

9

7

.

7

9

9

7

.

9

0

9

7

.

7

3

9

7

.

9

4

9

7

.

9

9

9
7
.
8
8

9
7
.8

5

9

8

.

0

2

96.46

96.73

9
6
.6

6

9
6
.6

5

9

6

.
5

9

9

6

.

6

8

9

6

.
7

2

9

6

.
7

5

9

6

.

7

8

9

6

.

4

9

9

6

.

7

5

9

6

.

5

3

9

6

.

5

6

9
6
.
4
7

9

6

.

4

8

9

6

.
5

3

9
6
.4

9

9

6

.

5

4

9

6

.

4

9

9

6

.

5

4

9

6

.
4

7

9

6

.

4

9

96.43

9

6

.

4

0

9

6

.

3

4

9
6
.
2
3

9
6
.
2
5

96.4
0

9

6

.

5

9

96.56

9
6
.
5
6

9
6
.
5
4

9
6
.
5
6

9
6
.
5
4

9
6
.
5
5

9
6
.
5
3

9
6
.
6
4

9

6

.

7

9

9
6
.
6
3

9
6
.
5
9

9
6
.
6
4

9
6
.
6
3

9
6
.
6
3

9
6
.
6
5

9
6
.
6
6

96.66

9
6
.
4
8

9
6
.
4
9

9
6
.
4
7

9
6
.
4
7

9
6
.
4
6

9
6
.
5
0

9

6

.
7

0

9

6

.
7

0

9

6

.

5

19

6

.

7

5

9

6

.

7

7

9

6

.

4

7

9
6
.
4
9

9

6

.
6

4

9
6
.
6
9

9
6
.
4
9

9
6
.
4
8

9
6
.
4
6

9
6
.
6
9

9
6
.
4
6

9
6
.
6
1

9
6
.
6
0

9
6
.
4
8

9
6
.
6
1

9
6
.
5
0

9
8
.
0
3

9

5

.

7

0

9

5

.

6

0

9

5

.

4

0

9

5

.

7

8

9

5

.

3

0

9
5
.
2
9

9

5

.

3

7

9

5

.
4

5

9

5

.

3

4

9
5
.
4
3

9
5
.
6
1

9
5
.
6
0

95.55

9

5

.
6

7

95.63

15

9

5

.
6

0

9

5

.
6

1

95.60

9
5
.
6
3

9

5

.

6

8

9

5

.

8

8

9

5

.

8

9

1

0

2

.

3

4

9
6
.
6
5

9
6
.
6
7

9
6
.
6
6

9
6
.
6
8

9
6
.
6
6

96.68

9

6

.
6

9

96.65

96.62

96.53

96.46

96.35

9
6
.
0
7

96.49
96.5596.59

9

6

.

6

1

9

6

.
6

1

9
6
.6

5

9

6

.

6

0

9
6
.
5
9

9

6

.

5

9

9
6
.
6
1

9
6
.
5
8

9
6
.
5
8

9
6
.
6
0

96.04

95.84

95.85

95.89

95.94

95.95
95.94

95.95

9

5

.

8

7

9

5

.

9

0

9

5

.

9

3

9

6

.

0

1

96.10

96.07

9

6

.
1

3

9

6

.

1

9

9

5

.

8

8

9
6
.
1
9

9
6
.2

6

96.40

95.74

9
5
.
6
8

9

5

.

6

7

9
5
.
7
0

9
5
.
5
9

9
5
.
9
5

9
5
.
9
6

9
5
.
7
2

9
5
.
7
1

95.71
96.02

9
6
.
0
0

9
6
.
0
0

9
5
.
8
5

9
5
.
8
5

9

5

.

4

1

9

5

.

4

2

9

5

.

4

1

9

5

.

4

2

9

5

.

4

1

9

5

.

4

3

9
5
.
8
5

95.89

95.89

9
5
.
7
5

9

5

.

8

1

9

5

.

8

4

2

5

8

Plant

3

4 6

7

9

10 11

12

13

14

16

1

7

9

5

.

7

9

1

B

T

Duct

9

5

.

8

2

9

5

.

9

4

9

5

.

8

0

9

5

.

7

6

9

5

.

8

0

9

5

.

7

8

9

5

.

7

6

9
5
.
8
0

9

5

.

8

0

9

5

.

7

8

9

5

.

7

8

9

5

.

8

5

9

5

.

7

9

9

5

.

8

1

96.57

9
6
.
5
9

95.81

95.90

9

6

.

9

9

9
6
.
4
5

96.28

95.53

95.41

95.39

9
5
.
5
5

9
6
.
7
9

95.45

96.55

95.51

9
6
.
5
8

95.47

9
6
.
4
4

95.40

96.38

9
5
.
7
5

9
5
.
6
9

9
5
.
6
0

95.61

9
5
.
6
2

9
5
.
7
1

96.79

96.21

96.78

9
5
.
6
5

95.76

95.80

95.92

9
5
.
8
5

9
5
.
2
9

95.82

9

5

.

3

4

9

5

.

4

6

9

5

.

3

3

9

5

.

4

5

9

5

.

3

1

9

5

.

4

3

9
5
.
2
7

9
5
.
2
7

9
5
.
3
2

9
5
.
3
2

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

G

y

I

C

C

b

o

x

M

k

r

M

k

r

M

k

r

S

t

S

t

W

m

F

h

F

h

F

h

G

a

s

L

p

L

p

L

p

L

p

L

p

L

p

L

p

L

p

F

l

S

p

S

p

S

p

S

p

S

p

P

I

n

v

P

I

n

v

P

I

n

v

T

H

L

I

B

I

B

I

C

U

I

C

U

F

:

F

:

F

:

F

:

F

:

T

C

L

:

T

C

L

:

T

C

L

:

T

C

L

:

T

C

L

:

T

C

L

:

T

C

L

:

T

C

L

:

T

C

L

:

T

C

L

:

J

M

4

9

6

.

6

8

3

C

P

1

9

9

.

0

8

9

C

P

3

9

9

.

6

2

3

1

0

8

.

0

8

9

6

.

8

6

9

7

.

0

8

9
6
.
4
9

9

6

.
7

3

96.71

9
6
.
6
3

97.17

97.50

97.18
97.18

97.51

97.19
97.18

97.51

97.19

97.20

97.19

9
7
.
5
0

97.26

97.09

9
7
.
0
4

9

7

.

0

2

9

6

.

9

8

9

7

.

1

1

9
7
.
1
5

9

7

.

0

5

9

6

.

9

4

9

7

.

0

8

9

6

.

9

6

9

6

.

9

6

96.91

9

6

 

8

0

9

6

.

8

5

1

0

5

.

2

7

1

0

8

.

0

6

96.54

9

6

.

8

0

9
6
.
5
4

9
6
.
4
5

9
6
.
5
4

9
6
.
6
4

9
6
.
6
3

9
6
.
4
6

9
6
.
4
4

9
6
.
5
1

9
6
.
6
1

9
6
.
6
3

9
6
.
5
0

96.62

96.64

96.63
96.61

96.63

96.59

96.78 96.79

96.63
96.69

96.61

96.60

9

9

.

4

3

9
6
.
7
5

9

6

.

7

3

9

6

.

0

7

9

6

.

0

8

9

5

.

1

5

9

5

.

3

8

9

6

.

6

9

9

7

.

0

1

9

4

.

9

2

9

5

.

7

3

9

4

.

9

4

1

0

0

.
6

5

9

9

.
6

4

1

0

0

.

1

1

1

0

0

.
7

5

1

0

1

.

1

5

1

0

0

.

9

9

1

0

0

.

9

6

1

0

0

.
2

3

1

0

0

.
3

1

9

9

.
8

8

9

9

.
8

1

9

9

.
4

1

9

9

.
4

0

9

7

.
8

0

9

7

.

7

0

9

7

.

6

6

9

7

.

6

8

9

7

.

7

1

1

0

8

.

0

9

1

0

7

.

9

7

1

0

9

.

9

6

1

0

0

.
2

1

1

0

0

.
0

9

9

9

.
7

9

9

9

.
9

5

9

9

.

7

0

9

9

.

5

7

9

9

.

3

3

9

9

.

4

3

98.9
2

9
8
.9

7

98.3
2

9

8

.

5

3

9

8

.

3

0

9

8

.

2

0

9

8

.

1

9

9

8

.

3

7

9

8

.

0

3

9

7

.

9

1

9

7

.

7

6

9

7

.
9

2

9

7

.
9

9

9

8

.

9

3

9

8

.
9

9

9

9

.

2

4

9

9

.
3

9

9

9

.

4

9

9

9

.
8

8

1

0

0

.
2

5

1

0

0

.
4

5

1

0

0

.

8

4

1

0

0

.

6

4

1

0

0

.

8

4

101.37

1

0

0

.

5

7

1

0

0

.

3

4

1

0

0

.

0

7

9

9

.

8

5

9

9

.

6

7

9

9

.

2

1

9

9

.

5

0

9

9

.

7

3

1

0

0

.

0

2

9

9

.

5

8

9

9

.

3

0

9

9

.

0

9

9

8

.

8

7

9

8

.

7

0

9

8

.

5

8

9

8

.

1

9

9

8

.

3

1

9

8

.

4

6

9

8

.

6

3

9

8

.

8

5

9

9

.

0

4

9

9

.

2

1

9

7

.
7

0

1

0

1

.

0

0

1

0

0

.

9

8

1

0

1

.

0

3

1

0

0

.

9

6

1

0

0

.

8

8

1

0

0

.

9

2

1

0

0

.

9

4

1

0

0

.

7

8

100.32

100.59

1

0

0

.
5

3

1

0

0

.

4

5

1

0

0

.

6

7

1

0

0

.

8

4

1

0

0

.

9

9

1

0

1

.

1

2

1

0

1

.

4

1

9

8

.

0

5

9
7
.
6
7

9
8
.
0
9

9

8

.

1

0

9

8

.

4

7

9
8
.
3
7

9
8
.
3
5

9
8
.
6
5

9
8
.
8
3

9
9
.
1
2

9
8
.
9
1

9
9
.
2
5

9
9
.
3
6

9

9

.

7

8

9

9

.

7

7

1

0

0

.

2

4

1

0

0

.

1

4

1

0

0

.
5

1

1

0

0

.
8

0

1

0

0

.

0

2

9

8

.

8

5

9

9

.

2

9

9

7

.
8

9

9
7
.
3
0

9

7

.

6

1

9

7

.

4

6

9

6

.

5

7

9

7

.

0

8

9

7

.

8

3

9

7

.

7

8

9
6
.
9
9

9
6
.
7
8

9
6
.
8
2

9

6

.

9

1

9
6
.5

1

96.5
8

97.23

1

1

0

.

3

4

1

1

0

.

5

1

1

1

1

.

9

6

1

1

1

.

4

0

1

0

8

.

7

9

1

1

2

.

3

7

1

0

8

.

5

7

1

1

1

.

6

5

9

9

.
8

3

9

7

.

7

6

9

7

.

7

1

9

7

.

5

1

9

7

.
5

2

9

7

.
4

2

9
7
.3

5

9
7
.1

6

9
9
.3

0

99.82

9

7

.

5

2

9

7

.

6

0

9

7

.

6

7

9

7

.

7

6

9

7

.

0

5

9

7

.

3

0

9

7

.

3

3

9

7

.

5

1

9

7

.

1

1

9

7

.

2

2

9

7

.

5

5

9

7

.
6

8

97.50

100.07

100.07

9

7

.

5

8

9

7

.

3

6

97.41

9

7

.
2

8

9

7

.
1

9

9

6

.

8

2

9

6

.

9

0

9

6

.

3

0

9

6

.

2

5

9

6

.

8

8

9

6

.

8

5

9

6

.

4

8

9

6

.

5

1

95.58

9
5
.3

1

95.32

95.08
94.85

94.81

9
4
.6

3

9
4
.
8
0

95.12

95.25

95.64

95.56

9

4

.
2

1

9

4

.
0

5

9

3

.
9

8

9

3

.
8

4

9

3

.
8

6

9

4

.
9

3

9

4

.

1

6

9

4

.

1

7

9

4

.

5

3

9

4

.

6

9

9

4

.

8

2

9

5

.

0

1

9

4

.

8

9

9

4

.

9

1

9

4

.

8

9

9

4

.

8

2

9

4

.

7

2

9

4

.

8

4

9

4

.
8

9

9

4

.
6

6

9

4

.

6

2

9

3

.
8

4

9

4

.

8

1

9

4

.
6

5

94.1
4

9

4

.
1

0

9

3

.
7

2

9

3

.
9

4

9

4

.
0

4

9

3

.
9

2

9

3

.
9

3

9

3

.
9

8

9

3

.
9

7

9

4

.
0

0

9
3
.
9
8

9
4
.
1
5

9

4

.
1

3

9

4

.
2

9

9

4

.

2

8

9

4

.

2

8

9
4
.
5
6

9

4

.

8

3

9

5

.

8

9

101.45

1

0

0

.
9

2

9

9

.
9

6

9

9

.

3

2

9

7

.

9

9

9

8

.

1

1

9

8

.

2

7

9

8

.

2

8

9

8

.

3

8

9

8

.

6

1

9

8

.

1

3

9

7

.

5

4

9

4

.

8

9

9

4

.

7

8

9

6

.
5

8

9

6

.
5

6

9
6
.
6
7

9

6

.

9

7

9

6

.

6

7

9

5

.

0

0

9

4

.

9

7

ENTRY

NO

A B
C D

E
F

9
8
.
0

9
8
.
0

9

8

.

0

9

8

.

0

9
8
.0

9
7
.
5

9

7

.
5

9
7
.
5

9
7
.
5

97.
5

9

7

.

5

9

7

.
5

9

7

.

5

9
7
.
5

9

7

.

5

9
7
.
5

9
7
.
0

9
7
.
0

9

7

.

0

9

7

.

0

9
7
.0

9

7

.
0

9
7
.
0

9

7

.

0

1
0
0
.
0

1

0

0

.

0

9
9
.
0

9

9

.
0

9

9

.
0

9

9

.
0

9

9

.

5

9

9

.

5

9

9

.

5

1

0

0

.

5

10
0.5

9
8
.
5

9

8

.

5

9

8

.

5

9

8

.

5

9

8

.

0

9

6

.

5

9

8

.
0

9

8

.

0

9

8

.
0

98.
5

9

8

.

5

9
8
.
5

99.0

9
9
.
0

9

9

.
0

9
9
.
5

99.5

9

9

.
5

9
6
.
3
3

9

5

.

8

7

2

4

1

4

0

0

N

4

4

5

2

5

0

E

LV

LV LV

LV LV

LV LV

LV LV LV

LV LV

LV LV LV LV LV

LV LV LV LV

LV

L

V

L

V

LV

LV

LV LV LV

LV LV LV LV LV LV LV

LV LV LV LV LV

LV LV

LV

LV

LV LV

LV

LV LV

LV

LV LV

LV LV LV

LV LV

L

V

L
V

L
V

L
V

L
V

L
V

L
V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

W

T

R

L
V

L
V

L
V

L
V

L
V

L
V

L

V

L
V

L
V

L

V

L
V

N

D

I
 
B

3

L
V

LV LV

LV

LV

LV

LV LV

LV

L

V

L

V

L

V

L

V

L

V

L

V

O
/
H

O
/
H

O
/
H

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV LV

LV

LV

LV

LV

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

WTR WTR WTR WTR WTR WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R
W

T

R

W

T

R

W

T

R

WTR WTR

WTR

WTR WTR

WTR

WTR WTR

WTR

W

T

R

W

T

R

W

T

R

W

T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

B

H

B

H

9

6

.

1

1

9

7

.

2

2

0.55d B2

0
.
4
6
d
 
B

2

0.77d B2

0
.7

9
d
 B

2

0
.
6
5
d
 
B

2

A

R

 
B

4

U

T

R

 

S

T

U

C

K

1
.
2
5
d
 
B

1

1
.
1

2
d

 
B

2
1

.
2

9
d

 
B

1

1
.
1
2
d
 
B

2

A

V

 

0

.

5

0

d

0.90d B2

1
.
1
5
d
 
B

1

1.30d B
1

1.35d B1

1.23d B1

1
.
7
0
d
 
B

2

ND
I B

3

U
T

T

0.21dB2

0.21dB2
0.21dB2 0.21dB2

0
.
2
3
d
B

2

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

WTR

WTR

WTR

WTR WTR WTR WTR

WTR WTR WTR WTR

WTR WTR WTR WTR

WTR WTR WTR WTR

WTR WTR WTR WTR

WTR WTR WTR

WTR

WTR

WTR WTR

WTR

WTR WTR

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

WTR WTR WTR

WTR

WTR WTR

WTR

WTR

WTR

WTR WTR WTR WTR

WTR WTR

WTR

WTR

WTR

WTR WTR

WTR WTR WTR

WTR WTR

WTR WTR

WTR

WTR

WTR

WTR WTR WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

W

TR

WTR

WTR WTR

WTR

WTR WTR

WTR WTR

WTR

WTR WTR

WTR WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

W

T

R

W

T

R

W

T

R

W

T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

LV

LV

LV

LV

LV

LV

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L
V

L
V

L

V

L

V

L

V

L

V

L

V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L

V

L
V

L
V

L
V

L
V

L
V

L
V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

UKN UKN UKN UKN UKN

UKN UKN UKN UKN UKN UKN UKN UKN

UKN UKN

UKN

UKN UKN

UKN

UKN

UKN

UKN

UKN

UKN UKN UKN UKN UKN UKN UKN UKN UKN UKN UKN UKN UKN UKN UKN

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L

V

L

V

L
V

LV LV LV

WTR

WTR

WTR

WTR

WTR

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

RWTR

WTR

WTRWTRWTRWTR

W
T

R
W

T
R

L

V

L

V

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L
V

L
V

L
V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

WTR WTR

WTR WTR

WTR

WTR WTR

WTR WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR WTR WTR WTR

WTR WTR WTR WTR WTR

WTR WTR WTR WTR

WTR WTR

WTR WTR

WTR WTR

WTR WTR

WTR WTR

WTR

WTR

WTR WTR WTR

WTR

WTR WTR

WTR

1.09d B1

1.27d B1

1.00d B2

1.00d B1

1.00d B1

1.00d B1

0
.4

5
d
 B

2
0.46d B2

0
.5

7
d
 B

2

0
.5

2
d
 B

2

1
.2

5
d
 B

2

1
.6

3

1.54d B2

1
.
2
3
d
 
B

2

1.20d B2

0
.
9
4
d
 
B

2

1
.
0
0
d
 
B

2

0

.

2

2

d

 

B

2

0

.

2

3

d

 

B

2

0
.
3
0
d
 
B

2

0
.
3

7
d

 
B

2

1.20d B2
1.15d B2

1.20d B2

1
.
1

8
d

 
B

2

0

.

6

8

d

 

B

2

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L
V

L
V

L
V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

LV

LV

LV

LV

LV

LV

1
.
1
0
d
 
B

1

1
.
1
5
d
 
B

1
1
.
1
2
d
 
B

1
1
.
1
0
d
 
B

1

1.00d B2

1.00d B2

1
.
1
7
d
 
B

1

1
.
1
5
d
 
B

1

N
D

I
 
B

3

NDI B
3

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

LV

L
V

L
V

L
V

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV LV LV

LV LV LV LV

LV

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

0

.

5

6

d

 

B

2

EOT

LOST

SIGNAL

EOT

LOST

SIGNAL

U

T

T

R

E

S

T

R

I
C

T

I
O

N

V

A

L
V

E

Above ground

water pipe

ED ED ED ED

ED

ED

ED ED ED ED

ED ED ED

ED ED ED ED ED ED ED

ED ED

ED ED ED

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

ED ED

ED ED

ED ED ED

ED ED ED ED

ED ED ED ED

ED ED ED ED ED ED

ED

ED ED

ED

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

ED ED ED ED ED ED

ED ED

ED ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

E

D

E

D

E

D

E

D

E

D

ED ED

ED ED

ED ED

ED ED

ED ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

E

D

E

D

E

D

E

D

E

D

ED

ED ED

ED ED ED

ED ED

ED ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

E

D

E

D

E

D

E

D

E

D

ED ED ED ED ED ED ED ED ED

ED ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

E

D

E

D

E

D

E

D

E

D

LV LV LV LV LV

LV LV

LV LV

LV LV

LV LV

LV

LV LV

LV LV

LV LV

LV LV LV

L
V

L
V

LV

L
V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

C

O

M

C
O

M

C

O

M

C
O

M

C
O

M

C
O

M

E
D

E

D

E

D

E

D

MSR

MSR

C

O

M

C
O

M

C
O

M

M
S

R

M
S

R

M
S

R

M
S

R

M

S
R

M

S
R

M
S

R

M
S

R

M
S

R

M
S

R

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

GAS

GAS

GAS

GAS

GAS

GAS

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

HV

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

L
V

L
V

L
V

LV

L
V

L
V

L
V

L
V

L
V

LV

LV

LV

LV

LV

L
V

L
V

LV

LV

L
V

LV

LV

L
V

LV

LV

L
V

LV

LV

L
V

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV LV

LV

L
V

L
V

L
V

L
V

LV

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L
V

L
V

L
V

L
V

L
V

L

V

L

V

X

2

 
1

"
P

E

1

"

 

P

E

2

W

0.55d B2

0.56d B2

0

.

5

7

d

 

B

2

4

W

(

3

E

D

)

0

.

2

5

d

 

B

2

0

.

2

8

d

 

B

2

4

W

(

3

E

D

)

U
TT

1

.
0

5

d

 
B

2

1

.
8

0

d

 
B

2

1

.
5

0

d

 
B

2

1

.
5

1

d

 
B

2

1.57d B
2

1
.
2

4
d

 
B

1

1.01d B2
0.71d B2

1.14d B2

0.89d B2

0.97d B2

1.15d B2

1.05d B2

1
.
0
7
d
 
B

1

0

.
5

5

d

 
B

2

0

.
5

0

d

 
B

2

0

.

4

4

d

 

B

2

GAS GAS GAS GAS GAS GAS GAS GAS

GAS GAS GAS GAS GAS GAS GAS

GAS

GAS

GAS

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G
A

S

G
A

S

G
A

S

G
A

S

L

V

L

V

L

V

L

V

L

V

L

V

L

V

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

H

V

H

V

HVHVHVHVHVHVHVHVHVHV

HV

H

V

H

V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H
V

H
V

H
V

H
V

H
V

H

V

HV

HV

HV

HV

HV

HVHV

HVHV

HV

H

V

H

V

H

V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H
V

H
V

H
V

H
V

H
V

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

UKN UKN UKN UKN UKN

UKN UKN

UKN UKN

UKN

UKN UKN UKN UKN UKN

UKN UKN UKN UKN UKN

UKN UKN UKN UKN UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN UKN

UKN UKN UKN

UKN UKN UKN

UKN UKN UKN

UKN

UKN

UKN UKN

UKN

UKN UKN

UKN

UKN UKN

UKN

UKN

UKN

UKN

UKN

UKN UKN

UKN

UKN

UKN UKN UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

UKN

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

W

TR

W

TR

W

TR

W

TR

W

TR

W

TR

W

TR

W

TR

W

TR

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

A

R

 
B

4

A
R

 B
4

0
.
8
2
d
 
B

2

0

.

7

2

d

 

B

2

0

.

8

2

d

 

B

2

0

.

9

0

d

 

B

2

1

.

0

3

d

 

B

2

AR B4

AR B4

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R
W

T
R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

W
T

R

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H

V

H
V

H

V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

H
V

0
.
6

5
d

 
B

2

0
.
7

5
d

 
B

2
0

.
7

2
d

 
B

2

0
.
7

7
d

 
B

2

0
.
6
1
d
 
B

2

0
.
5

5
d

 
B

2

O
S

A

O
S

A

O
S

A

2
.
2
4
d
 
B

2

1
.
8
2
d

 
B

2

1
.
0
5
d
 
B

2

1
.
2
5
d
 
B

2
1
.
3
5

d
 
B

2

1
.
1

8
d

 
B

2

1
.
1

7
d

 
B

2

1
.
2

1
d

 
B

2

0
.
6
6
d
 
B

2

0
.
6

1
d

 
B

2

0
.
6
9
d
 
B

2

0
.
7
1
d
 
B

2

0
.
5

8
d

 
B

2

0
.
5

9
d

 
B

2

0
.
5

1
d

 
B

2

0
.
5

7
d

 
B

2

LV

LV

LV

LV LV

LV

LV LV

LV

LV LV

LV

LV

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L

V

0

.
4

0

d

 
B

2

0

.
4

4

d

 
B

2

0

.

4

8

d

 

B

2

0

.

4

6

d

 

B

2

0.35d B2

U

T

R

P

a

r

k

e

d

 

o

n

.

U

T

S

H

e

a

v

i

l

y

S

i

l

t

e

d

.

U

T

S

H

e

a

v

i

l

y

S

i

l

t

e

d

.

U

T

T

N

O

 

P

O

S

I

T

V

E

T

R

A

C

E

U

T

R

 

S

T

U

C

K

N

o

t

 

S

u

r

v

e

y

e

d

I

C

U

T

R

C

O

V

E

R

E

D

I

N

 

A

 

B

U

R

I

E

D

M

E

T

A

L

 

G

R

I

D

E
O

T

L
O

S
T

S
I
G

N
A

L

EO
T

LO
ST

SIG
N

AL

A
R

 B
4

U

T

R

U

N

A

B

L

E

T

O

 

U

N

-

S

C

R

E

W

U

T

T

C

U

T

 

C

A

B

L

E

S

M

S

R

M

S

R

0.82d B2

0.77d B2

N

o

t

 

S

u

r

v

e

y

e

d

I

C

N

o

t

 

S

u

r

v

e

y

e

d

M

H

AR B4

A
R

 B
4

MSR

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

M

S

R

MSR

M

U

L

T

I

P

L

E

S

E

R

V

I

C

E

R

O

U

T

E

 

F

O

R

L

O

R

R

Y

 

W

A

S

H

.

LV

LV

L
V

LV

LV

LV

L
V

LV

LV

LV

LV

LV

LV

LV

LV

L
V

LV

LV

LV

LV

LV

LV

LV

LV

L
V

LV

LV

LV

L
V

LV

U

T

T

P

E

 

G

A

S

 

&

P

O

S

S

I

B

L

E

C

U

T

 

C

A

B

L

E

S

U

T

T

P

O

S

S

I

B

L

E

C

U

T

 

C

A

B

L

E

S

U

T

L

C

O

V

E

R

E

D

I

N

 

H

A

R

D

C

O

R

E

 

&

D

E

B

R

I

S

U

N

A

B

L

E

 

T

O

L

O

C

A

T

E

 

A

N

Y

S

E

R

V

I

C

E

S

F

R

O

M

 

S

U

B

S

T

A

T

I

O

N

0
.
7
9
d
 
B

2

A

R

 

B

4

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L

V

L

V

L

V

L

V

L

V

L
V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L
V

L
V

L

V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

L
V

A

R

 

B

4

A

R

 
B

4

U

N

A

B

L

E

 

T

O

 

S

U

R

V

E

Y

A

R

E

A

.

F

E

N

C

E

D

 

O

F

F

C

O

N

S

T

R

U

C

T

I

O

N

 

A

R

E

A

W

I

T

H

 

E

X

C

A

V

A

T

I

O

N

S

&

 

M

O

V

I

N

G

 

P

L

A

N

T

U

N

A

B

L

E

 

T

O

 

S

U

R

V

E

Y

A

R

E

A

.

F

E

N

C

E

D

 

O

F

F

C

O

N

S

T

R

U

C

T

I

O

N

 

A

R

E

A

W

I

T

H

 

E

X

C

A

V

A

T

I

O

N

S

&

 

M

O

V

I

N

G

 

P

L

A

N

T

N
D

I B
3

E
D

E
D

E
D

E
D

B
T

B
T

B
T

B
T

B
T

4
W

(
3
E

D
)

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

E

D

1

.
2

3

d

 
B

2

1

.
3

3

d

 
B

2

1

.
0

1

d

 
B

2

0

.
9

7

d

 
B

2

0

.
9

6

d

 
B

2

0

.
8

7

d

 
B

2

O

S

A

O

S

A

O

S

A

O
S

A

O
S

A

E

D

E

D

E

D

E
D

E
D

E
D

UTT

0

.

8

2

d

 

B

2

E

O

T

U

T

T

U

T

R

0

.

2

5

d

 

B

2

0.25d B
2

U

T

R

U

N

S

A

F

E

 

T

O

 

L

I

F

T

,

D

U

E

 

T

O

 

C

O

V

E

R

 

S

I

Z

E

A

N

D

 

O

N

 

T

O

P

 

O

F

A

N

 

E

M

B

A

N

K

M

E

N

T

O
S

A

E

O

T

L

O

S

T

S

I
G

N

A

L

A
R

 
B

4

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

W

T

R

T

F

R

 
B

4

T

F

R

 
B

4

T

F

R

 
B

4

T

F

R

 
B

4

T

F

R

 
B

4

H

V

H

V

H
V

H
V

H
V

H
V

H
V

H
V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

H

V

T

F

R

 
B

4

T

F

R

 
B

4

T

F

R

 
B

4

T

F

R

 

B

4

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

L

V

T

F

R

 
B

4

T

F

R

 
B

4

T

F

R

 
B

4

TFR B
4

U

T

T

N

O

P

O

S

I

T

I

V

E

S

I

G

N

A

L

WTR WTR WTR WTR

WTR WTR WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR WTR

WTR WTR WTR

NDI B3

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

NDI B3

NDI B
3

NDI B
3

TFR B
4

EO
T

LOST

SIG
N

AL

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

WTR

TFR B4

TFR

TFR B4

H

e

a

v

i

l

y

S

i

l

t

e

d

.

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

G

A

S

1

8

0

 
P

E

 
T

F

R

 
B

4

O
SA

O
SA

O
S

A

O
S

A

O
S

A

O
S

A

O
S

A

9

5

.

4

5

9

5

.

2

7

9

5

.

7

0

9

5

.

5

8

9

5

.

5

8

9

5

.

9

6

9

6

.

4

5

9

6

.

4

2

9

6

.

3

7

9

6

.

6

5

9

6

.

6

1

9

6

.

4

8

9

6

.

4

6

9

6

.

3

7

9

6

.

3

6

9

5

.

5

6

9

5

.

6

9

9

5

.

6

6

W

a

l

l

 

h

t

 

1

.

1

m

T

u

r

n

s

t

i

l

e

Bench

H/R Fence ht 1.0m

Steps

Smoking

Shelter

W

/

M

 

F

e

n

c

e

 

h

t

 

2

.

2

m

W
/
P

 
F

e
n
c
e
 
h
t
 
3
.
2
m

Loading

Bay

T

r

a

c

k

T

r

a

c

k

W
/
P

 
F

e
n
c
e
 
h
t
 
3
m

Sub S
tatio

n

B
a
r
r
i
e
r
 
h
t
 
0
.
1
5
m

V

e

g

e

t

a

t

i

o

n

G

r

a

s

s

Concrete

C
o
n
c
re

te

C
o
n
c
r
e
t
e

S
u
b
 
S

t
a
t
i
o
n

W

a

l

l

 

h

t

 

1

.

1

m

T
a
r
m

a
c

C

o

n

c

r

e

t

e

C

o

n

c

r

e

t

e

W

/

P

 

F

e

n

c

e

 

u

n

d

e

r

c

o

n

s

t

r

u

c

t

i

o

n

 

a

t

 

t

i

m

e

 

o

f

 

s

u

r

v

e

y

T

r

a

c

k

S

u

b

S

t

a

t

i

o

n

C
o
n
c
r
e
t
e

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

Concrete

Concrete

Concrete

B
a
r
r
i
e
r
 
h
t
 
1
.
8
m

B
a
r
r
i
e
r
 
h
t
 
1
.
8
m

9

6

.

6

0

9

7

.

0

7

9

7

.

1

2

9

7

.

0

7

9

7

.

0

1

9

6

.

7

7

9

6

.

3

8

9

6

.

4

0

9

6

.

4

8

9

7

.

0

1

9

8

.

6

1

9

8

.

3

3

9

7

.

9

9

9

7

.

7

7

1

0

0

.

7

0

1

0

0

.

5

4

9

8

.

7

5

9

9

.

5

1

9

4

.

6

6

9

4

.

0

4

9

4

.

7

9

9

4

.

8

5

9

4

.

8

6

9

4

.

5

7

9

6

.

8

6

G

r

a

s

s

T

a

r

m

a

c

C/L ht 2.2m

S

/

P

 

h

t

 

2

.

2

m

V

e

g

e

t

a

t

i

o

n

B

i

k

e

C

a

n

o

p

y

B

i

k

e

C

a

n

o

p

y

B

i

k

e

C

a

n

o

p

y

D

u

c

t

0

.

5

m

I

C

I

C

I

C

I

C

C

C

T

V

S

u

b

S

t

a

t

i

o

n

T

T

T

T

T

T

I

C

W
/
P

 
h
t
 
2
.
9
m

W

/

P

 

h

t

 

2

.

9

m

W

/

P

 

h

t

 

2

.

9

m

W/P ht 2.9m

S

/
P

 
h

t
 
2

.
2

m

S

/
P

 
h

t
 
2

.
2

m

S

/
P

 
h

t
 
2

.
2

m

D

e

e

p

E

x

c

a

v

a

t

i

o

n

s

T

a

r

m

a

c

C

o

n

c

r

e

t

e

S/P ht 2.2m

R/Wall

R/Wall
R/Wall

S/P ht 2.2m

S

/

P

 

h

t

 

2

.

2

m

S

/
P

 
h

t
 
2

.
2

m

S

/

P

 

h

t

 

2

.

2

m

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

S

/

P

 

h

t

 

2

.

3

m

S

/

P

 

h

t

 

2

.

3

m

G

r

a

s

s

G

r

a

s

s

G

r

a

s

s

C

o

n

c

r

e

t

e

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

P

a

r

k

i

n

g

 

B

a

y

s

N

o

 

l

o

n

g

e

r

 

v

i

s

i

b

l

e

C
/
L
 
h
t
 
2
.
2
m

C
/
L
 
h
t
 
2
.
2
m

C

o

n

c

r

e

t

e

C

/
L

 
h

t
 
2

.
2

m

C/L
 h

t 2
.2

m

C

V

R

Concrete

I

C

C
o
n
c
r
e
t
e

C
/
L
 
h
t
 
2
.
2
m

W

/

P

 

h

t

 

2

m

G

r

a

s

s

C

/

L

 

h

t

 

2

m

C

/

L

 

h

t

 

2

m

C

V

R

0

.

9

m

0

.

9

m

I

C

Ø

1

1

0

0

T
F

R

Ø

3
0
0

i

l

=

9

5

.

1

2

Ø

3
0
0

Ø

3

0

0

Ø

3

0

0

Ø

3

0

0

Ø

3
0
0

Ø

2
2
5

Ø

3

0

0

i

l

=

9

5

.

3

6

U

T

S

S

I
L
T

E

D

Ø

3

0

0

w

l

=

9

5

.

0

7

b

l

=

9

4

.

7

6

I

n

t

e

r

c

e

p

t

o

r

9

7

.

0

2

I

C

w

l

=

9

5

.

1

0

b

l

=

9

3

.

8

0

I

n

t

e

r

c

e

p

t

o

r

9

7

.

0

3

I

C

w

l

=

9

5

.

1

0

b

l

=

9

3

.

5

7

I

n

t

e

r

c

e

p

t

o

r

9

7

.

0

5

I

C

w

l

=

9

5

.

3

5

b

l

=

9

5

.

0

6

C

a

t

c

h

 

P

i

t

Ø

3

0

0

Ø

1

5

0

i

l

=

9

4

.

8

2

Ø
6
0
0

Ø
6
0
0

Ø

1

1

0

0

Ø

3

0

0

Ø

3

0

0

i

l

=

9

3

.

1

9

Ø

1

0

0

i

l

=

9

5

.

2

7

Ø

4

5

0

Ø
3

7
5

Ø

2

2

5

Ø

1

0

0

Ø

1

5

0

Ø

1

5

0

Ø

1

5

0

Ø

1

5

0

Ø

1

5

0

9

6

.

5

8

I

C

i

l

=

9

5

.

5

6

Ø
3

7
5

Ø
3

7
5

Ø225

Ø

1

5

0

Ø

1

5

0

Ø

1

5

0

9

6

.

5

0

I

C

i

l

=

9

5

.

9

3

9

6

.

4

5

I

C

i

l

=

9

5

.

7

0

Ø225

Ø

2

2

5

Ø

2

2

5

T

F

R

Ø

2

2

5

 

T

F

R

Ø

2

2

5

 

T

F

R

Ø

2

2

5

9

6

.

3

0

I

C

T

F

R

9

5

.

7

0

I

C

9

6

.

2

5

I

C

9

6

.

2

4

I

C

9

5

.

9

3

I

C

9

5

.

9

3

I

C

i

l

=

9

5

.

1

4

9

5

.

8

0

i

l

=

9

5

.

1

1

C

a

t

c

h

 

p

i

t

Ø

1

0

0

Ø

1

0

0

9

6

.

0

9

I

C

Duct

9

5

.

8

1

I

C

i

l

=

9

5

.

1

4

Ø
100

Ø

1

0

0

Ø100

9

5

.

9

7

I

C

i

l

=

9

5

.

2

5

9

5

.

9

5

I

C

w

l

=

9

4

.

8

6

b

l

=

9

4

.

1

6

I

n

t

e

r

c

e

p

t

o

r

9

6

.

0

2

I

C

w

l

=

9

4

.

8

9

b

l

=

9

4

.

2

0

I

n

t

e

r

c

e

p

t

o

r

9

6

.

0

2

I

C

w

l

=

9

5

.

1

2

b

l

=

9

4

.

2

4

I

n

t

e

r

c

e

p

t

o

r

Ø100

C
o
n
d
u
i
t

Ø

1

0

0

Ø
1
0
0

9

5

.

5

6

I

C

i

l

=

9

4

.

7

5

Ø150 Ø150

Ø150

9

5

.

7

0

I

C

i

l

=

9

4

.

9

2

Ø

1

5

0

Ø150

9

5

.

6

4

I

C

i

l

=

U

T

R

9

5

.

6

6

I

C

w

l

=

9

4

.

9

9

b

l

=

9

3

.

9

8

I

n

t

e

r

c

e

p

t

o

r

9

5

.

6

7

I

C

w

l

=

9

4

.

5

4

b

l

=

9

4

.

0

0

I

n

t

e

r

c

e

p

t

o

r

S

t

u

c

k

9

5

.

4

4

9

5

.

3

6

9

5

.

4

5

9

5

.

2

7

9

5

.

4

3

9

5

.

7

0

9

5

.

4

9

9

5

.

5

8

9

5

.

5

8

9

5

.

6

1

9

5

.

4

1

9

6

.

4

5

9

6

.

4

2

9

6

.

4

1

9

6

.

3

7

9

6

.

6

0

9

6

.

6

5

9

6

.

6

1

9

6

.

4

8

9

5

.

5

6

9

5

.

7

0

9

5

.

6

9

9

5

.

6

6

W

a

l

l

 

h

t

 

1

.

1

m

C

a

b

l

e

R

o

u

t

e

R

a

m

p

T

u

r

n

s

t

i

l

e

H

/

R

 

h

t

 

1

.

0

m

Bench

H/R Fence ht 1.0m

Steps

Smoking

Shelter

W

/

M

 

F

e

n

c

e

 

h

t

 

2

.

2

m

W
/
P

 
F

e
n
c
e
 
h
t
 
3
.
2
m

C

o

n

c

r

e

t

e

Loading

Bay

T

r

a

c

k

T

r

a

c

k

W
/
P

 
F

e
n
c
e
 
h
t
 
3
m

Sub S
tatio

n

B
a
r
r
i
e
r
 
h
t
 
0
.
1
5
m

V

e

g

e

t

a

t

i

o

n

G

r

a

s

s

Concrete

C
o
n
c
re

te

C
o
n
c
r
e
t
e

S
u
b
 
S

t
a
t
i
o
n

C

o

n

c

r

e

t

e

W

a

l

l

 

h

t

 

1

.

1

m

T
a
r
m

a
c

C

o

n

c

r

e

t

e

C

o

n

c

r

e

t

e

W

/

P

 

F

e

n

c

e

 

u

n

d

e

r

c

o

n

s

t

r

u

c

t

i

o

n

 

a

t

 

t

i

m

e

 

o

f

 

s

u

r

v

e

y

T

r

a

c

k

S

u

b

S

t

a

t

i

o

n

C
o
n
c
r
e
t
e

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

B
a
r
r
i
e
r
 
h
t
 
0
.
3
m

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

Concrete

Concrete

Concrete

B
a
r
r
i
e
r
 
h
t
 
1
.
8
m

B
a
r
r
i
e
r
 
h
t
 
1
.
8
m

9

6

.

7

7

9

6

.

4

1

9

7

.

0

1

9

8

.

6

1

9

8

.

3

3

9

7

.

9

9

1

0

0

.

7

0

1

0

0

.

5

4

9

8

.

7

5

9

9

.

5

1

9

5

.

5

6

9

4

.

9

9

9

4

.

6

1

9

4

.

7

3

9

4

.

9

9

9

4

.

5

3

9

4

.

6

6

9

4

.

0

4

9

4

.

5

2

9

4

.

7

9

9

4

.

8

5

9

4

.

8

6

9

4

.

5

7

9

9

.

2

8

9

4

.

9

2

G

r

a

s

s

T

a

r

m

a

c

C/L ht 2.2m

S

/

P

 

h

t

 

2

.

2

m

V

e

g

e

t

a

t

i

o

n

B

i

k

e

C

a

n

o

p

y

B
i
k
e
 
C

a
n
o
p
y

B

i

k

e

C

a

n

o

p

y

B

i

k

e

C

a

n

o

p

y

D

u

c

t

C

V

R

0

.

5

m

C

C

T

V

S

u

b

S

t

a

t

i

o

n

T

T

T

T

T

T

B

T

I

C

I

C

I

C

I

C

W
/
P

 
h
t
 
2
.
9
m

W

/

P

 

h

t

 

2

.

9

m

W

/

P

 

h

t

 

2

.

9

m

W/P ht 2.9m

S

/
P

 
h

t
 
2

.
2

m

S

/
P

 
h

t
 
2

.
2

m

S

/
P

 
h

t
 
2

.
2

m

D

e

e

p

E

x

c

a

v

a

t

i

o

n

s

B

T

B

T

I

C

I

C

T

a

r

m

a

c

D

e

e

p

E

x

c

a

v

a

t

i

o

n

s

I

C

I

C

C

o

n

c

r

e

t

e

S/P ht 2.2m

R/Wall

R/Wall
R/Wall

S/P ht 2.2m

S

/

P

 

h

t

 

2

.

2

m

S

/
P

 
h

t
 
2

.
2

m

S

/

P

 

h

t

 

2

.

2

m

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

V

e

g

e

t

a

t

i

o

n

S

/

P

 

h

t

 

2

.

3

m

S

/

P

 

h

t

 

2

.

3

m

G

r

a

s

s

G

r

a

s

s

G

r

a

s

s

C

o

n

c

r

e

t

e

T

a

r

m

a

c

T

a

r

m

a

c

T

a

r

m

a

c

P

a

r

k

i

n

g

 

B

a

y

s

N

o

 

l

o

n

g

e

r

 

v

i

s

i

b

l

e

C

/
L

 
h

t
 
2

.
2

m

C
/
L
 
h
t
 
2
.
2
m

C
/
L
 
h
t
 
2
.
2
m

C

o

n

c

r

e

t

e

C

/
L

 
h

t
 
2

.
2

m

C/L
 h

t 2
.2

m

C

V

R

Concrete

C
o
n
c
r
e
t
e

C
/
L
 
h
t
 
2
.
2
m

W

/

P

 

h

t

 

2

m

G

r

a

s

s

C

/

L

 

h

t

 

2

m

C

/

L

 

h

t

 

2

m

C

V

R

0

.

9

m

0

.

9

m

U

T

T

B

l

o

c

k

e

d

Ø

1

5

0

0

.

9

5

d

Ø

1

5

0

Ø

1

5

0

Ø
1
5
0

Ø
2
2
5

i

l

=

9

8

.

4

2

Ø
2
2
5

Ø

1

5

0

Ø

1
5
0

i

l

=

U

T

R

Ø

1

5

0

U

T

T

B

l

o

c

k

e

d

U

T

T

B

l

o

c

k

e

d

9

7

.

4

9

I

C

Ø225

Ø

1

5

0

Ø

1

5

0

9

5

.

5

5

I

C

i

l

=

9

4

.

6

4

Ø225

Ø225

Ø
2

2
5

Ø225

9

5

.

6

8

I

C

i

l

=

9

4

.

7

6

Ø
1
0
0

Ø100

9

5

.

6

9

I

C

9

6

.

1

6

I

C

Ø

1

0

0

Ø
1
0
0

Ø

1

0

0

Ø

1

0

0

Ø100

Ø
2

2
5

9

5

.

5

4

I

C

i

l

=

9

3

.

7

7

Ø150

Ø
1
0
0

Ø

1

5

0

9

6

.

6

8

I

C

9

6

.

1

0

I

C

9

5

.

7

0

I

C

i

l

=

9

4

.

3

5

i

l

=

9

6

.

3

7

Ø

1

0

0

Ø

1

0

0

9

5

.

5

8

I

C

Ø
2

2
5

Ø

1

0

0

Ø
2

2
5

Ø
2

2
5

Ø
2

2
5

Ø

1
5
0

Ø

1

5

0

9

5

.

4

9

I

C

i

l

=

9

4

.

1

9

T

F

R

9

5

.

4

2

I

C

i

l

=

9

4

.

1

1

9

5

.

4

1

I

C

9

5

.

5

5

I

C

i

l

=

9

3

.

9

1

Ø
2

2
5

Ø300

Ø

3

7

5
O

S

A

9

6

.

4

8

I

C

9

6

.

6

3

I

C

i

l

=

9

5

.

0

5

Ø300

Ø
1
5
0

O
S

A

9

5

.

8

0

I

C

Ø

1

5

0

9

5

.

4

1

I

C

i

l

=

9

4

.

5

5

Ø
2

2
5

Ø
2

2
5

Ø
2

2
5

O
S

A

9

6

.

6

6

I

C

i

l

=

9

5

.

7

8

Ø
1

0
0

Ø
1

0
0

E
O

T

R
O

D

S
T

O
P

P
E

D

E
O

T

R
O

D

S
T

O
P

P
E

D

T
F

R

Ø

1

5

0

Ø

1

5

0

U

T

T

B

l

o

c

k

e

d

U

T

T

B

l

o

c

k

e

d

U

T

T

B

l

o

c

k

e

d

U

T

T

B

l

o

c

k

e

d

Ø

2

2

5

w

l

=

9

2

.

4

9

b

l

=

9

2

.

3

5

9

4

.

5

3
I

C

i

l

=

9

2

.

5

2

Ø

1
5
0

Ø

2

2

5

Ø

2

2

5

Ø

1

5

0

O

S

A

C

a

t

c

h

 

P

i

t

i

l

=

U

T

R

9

4

.

3

9

I

C

i

l

=

U

T

R

Ø

1

5

0

9

5

.

1

8

I

C

i

l

=

9

1

.

4

2

Ø
1
5
0

1

.

7

0

d

O
S

A

Ø

3

0

0

Ø

3
0
0

O

S

A

O

S

A

O

S

A

O

S

A

O

S

A

T

F

R

T

F

R

9

5

.

7

9

I

C

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O
/
H

O

/H

O
/H

O
/H

O
/H

O
/H

O
/H

O
/H

O

/

H

O

/

H

O

/

H

O

/

H

O

/

H

O

/

H

C

r

U

T

T

N

O

P

O

S

I

T

I

V

E

T

R

A

C

E

U

T

T

N

O

P

O

S

I

T

I

V

E

T

F

R

 
B

4

N

V

E

S

i

l

t

e

d

WTR WTR WTR

WTR

WTR WTR

WTR

WTR WTR

WTR

WTR WTR

TFR B4

TFR B4

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

BT

BT

BT

BT

BT BT

BT

BT

BT

BT

BT

BT BT

BT

BT

BT

BT BT

BT

BT

BT

BT

BT

BT BT

BT

BT

BT

BT BT

BT

BT

BT

BT

BT

BT BT

BT

B

T

B

T

B

T

B

T

B

T

B

T

B

T

B

T

TFR B4

TFR B4

TFR B4

500mm WIDE x 300dp.

DRAIN CHANNEL

DIRECTED INTO

EXISTING GULLY

PROPOSED ROUTE

OF 500mm WIDE x

300dp. DRAIN

CHANNEL.

7
5
0

7

5

0

7

5

0

1

-
-

1

-
-

1

-

-

1

-

-

DENOTES DRAINAGE REPAIR REFERENCES

1 - MANHOLE COVERS TO BE RE-USED AND RE-SET

2 - CEMENT BLOCKAGE

3 - CEMENT BLOCKAGE

4 - CEMENT BLOCKAGE

5 - CEMENT BLOCKAGE

6 - CRACKED PIPE - REPLACE 4m LENGTH

7 - REPLACE CRACKED PIPE

8 - CEMENT BLOCKAGE

9 - CRACKED PIPE - REPLACE 3m

10 - CRACKED PIPE - REPLACE 3m

11 - CEMENT BLOCKAGE

12 - CRACKED PIPE - REPLACE 5m

13 - CRACKED PIPE - REPLACE 3m

5

EXCAVATED MATERIAL

FROM 500mm WIDE x

300dp. DRAIN PLACED

BETWEEN DRAIN & FENCE

FENCE LINE

500

3
0
0

PROPOSED SECTION 1-1 THROUGH

DRAINAGE CHANNEL TO FENCE

EMBANKMENT TO

SERVICE YARD

UNIT 200

RUSHCOTE AVENUE, BANBURY

DRAINAGE LAYOUT
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DRAINAGE NOTES

1.  THIS DRAWING TO BE READ IN CONJUNCTION  WITH ALL

RELEVANT ARCHITECTS, ENGINEERS AND  SPECIALISTS

DRAWINGS AND SPECIFICATIONS.

2.  ALL DRAINAGE WORK TO BE CARRIED OUT IN

ACCORDANCE WITH BS 8301, BS 8005 AND THE BUILDING

REGULATIONS.

3.  ALL PIPES ARE TO HAVE SURROUND IN ACCORDANCE

DRAINAGE DETAILS, UNLESS NOTED OTHERWISE.

4.  FOR EXACT LOCATION OF RAIN WATER AND FOUL WATER

OUTLETS, REFER TO ARCHITECTS DRAWINGS.

5.  SURFACE WATER DRAINS SHALL BE either

H.D.P.E. RIDGIDRAIN TWINWALL CARRIER PIPE BY `POLYPIPE

PLC' (OR SIMILAR APPROVED) TO B.S EN 1401-1

OR P.C.C. PIPES TO B.S 5911 (Part 100)

OR VITRIFIED CLAY TO B.S 65

6.  FOUL WATER DRAINS SHALL BE VITRIFIED CLAY TO B.S. EN

295

7.  ALL GRP UNDERGROUND TANKS ARE TO BE BEDDED ON

AND ENCASED IN 225mm RC30 20mm AGG. CONCRETE

STRICTLY IN ACCORDANCE  WITH THE MANUFACTURERS

INSTRUCTIONS.

8.  ROAD GULLY OUTLET PIPE INVERT LEVELS TO BE 600mm

BELOW TOP OF GRATING LEVEL.

9.  ALL MANHOLE AND INSPECTION CHAMBER COVERS,

FRAMES AND  DRAINAGE CHANNELS IN TRAFFICKED AREAS

SHALL COMPLY TO EITHER  B.S. 497 : PART 1 HEAVY DUTY

COVERS TO MA60. OR B.S. EN 124 GRADE D400 (11.5  TONNE

WHEEL LOADING) VENTED COVERS FOR SYPHONIC

DRAINAGE ONLY

10.  FOR DRAINAGE CONSTRUCTION AND PIPE BED DETAILS

REFER TO DRAWING No. 3355/?? & ??.

11. ALL DRAINAGE BRANCHES TO BE 100mm FOR FOUL

WATER & 150mm FOR SURFACE WATER UNLESS MARKED

OTHERWISE.

12.  ALL SOIL & VENT STACKS TO HAVE RODDABLE ACCESS

150mm ABOVE  GROUND  FLOOR SLAB LEVEL WITH

REMOVABLE ACCESS PLATES.

13. ALL DRAINAGE CHANNELS TO HAVE ACCESS CHAMBER AT

ENDS OF RUNS & BE RODDABLE EVERY 30m THEREAFTER.

14. ALL SLOTDRAIN DRAINAGE TO HAVE SUMP UNITS AT

OUTLETS OF RUNS & HAVE RODDING ACCESS POINTS EVERY

30m THEREAFTER.

15. ALL SHALLOW DRAINAGE (<900mm COVER) AND DRAINAGE

BELOW  FLOOR SLAB TO BE INCASED IN MIN 150mm

CONCRETE SURROUND.

16. ALL CONCRETE SURROUNDS FOR THE DRAINAGE TO BE

CLASS DC2 (SULPHATE RESISTING) OR COMPLY WITH THE

SOIL INVESTIGATION

SURFACE WATER DESIGN CRITERIA

DISCHARGE RATE = 2.3 l/s)

BASED ON 5 l/s/Ha(Greenfield Run-off)

Soakaway designed for 1:100 year return

storm + 30% climate change

using FEH Rainfall Figures

T1 26.09.18 TENDER ISSUE TC LD

SAFETY, HEALTH AND ENVIRONMENTAL

INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE

TYPES OF WORK DETAILED ON THIS DRAWING, NOTE THE ADDITIONAL RISKS:

IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A COMPETENT CONTRACTOR

WORKING, WHERE APPROPRIATE, TO AN APPROVED METHOD STATEMENT

CONSTRUCTION

IT IS CONSIDERED THAT THE PROPOSED WORKS ARE WITHIN THE

SCOPE OF A COMPETENT CONTRACTOR AND AS SUCH NO UNUSUAL

HAZARDS HAVE BEEN IDENTIFIED, WITH THE EXCEPTION OF THE

FOLLOWING:-

THE CONTRACTOR TO PROVIDE METHOD STATEMENTS TO

HIGHLIGHT & MINIMISE

RISKS FOR ELEMENTS OF WORK INDICATED ON THIS DRAWING

MAINLY WORKING AT DEPTH & THE REQUIRED TEMPORARY

SUPPORT FOR EARTHWORKS

DECOMMISSIONING/DEMOLITION

NO SPECIAL REQUIREMENTS

MAINTENANCE/CLEANING/OPERATION

JETTING OF PIPEWORK/MANHOLES TO BE BY UNDERTAKEN AT

REGULAR INTERVALS (APPROX 6 MONTHS) BY SPECIALIST

A 19.11.18 CONSTRUCTION ISSUE TC LD

B 21.01.19 DRAINAGE CHANNEL REVISED TC DW

C 22.01.19 CHANNEL DETAILS ADDED TC CE

D 14.02.19 ATT. TANK I.L. REVISED TC DW

E 15.02.19 ATT. TANK CO-ORDS ADDED TC DW

F 18.02.19 TC CEPIPE NUMBERS AND EXCEEDANCE

ARROWS ADDED

G 25.03.19 MANHOLE ADDED TC DW

H 04.04.19 TC DWADDITIONAL ENTRANCE LEVELS ADDED

J 11.04.19 TC DWMOVED DOOR LEVELS ADDED

K 30.04.19 TC DWSSL UNDER CANOPY REVISED

L 31.05.19 TC DWADDITIONAL LEVELS ADDED

M 12.06.19 TC DWSECTION 1-1 ADDED

AS BUILT

AB1 30.07.19 TC DWAS BUILT ISSUE
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Appendix B – Record Thames Water Public Drainage Network Drawings 
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Asset Location Search Sewer Map - ALS/ALS Standard/2018_3835003 SP4541NW 

The width of the displayed area is 500m and the centre of the map is located at OS coordinates 445250,241750  
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed.  Service pipes are not shown but their presence should be anticipated.  No liability of 
any kind whatsoever is accepted by Thames Water for any error or omission.  The actual position of mains and services must be verified and established on site before any works are undertaken. 
 

Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved. 
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available 
 

Manhole Reference Manhole Cover Level Manhole Invert Level 
391A 
491A 
491B 
1752 
1753 
2501 
1501 
0501 
0602 
0652 
0651 
0601 
1751 
0701 
3501 
451C 
451B 
4501 
451A 
4502 
4754 
4753 
4794 
471A 
471B 
4752 
4751 
3891 
2850 
             
 

n/a 
n/a 
n/a 
102.43 
101.52 
96.93 
96.79 
97.04 
99.03 
99.04 
100.65 
100.78 
102.73 
102.44 
94.07 
n/a 
n/a 
93.98 
n/a 
93.74 
93.01 
93.76 
92.829 
n/a 
n/a 
93.99 
93.67 
99.18 
n/a 
             

n/a 
n/a 
n/a 
100.37 
99.34 
91.58 
92.39 
93.23 
97.18 
97.49 
98.86 
98.61 
101.35 
100.55 
89.35 
n/a 
n/a 
88.96 
n/a 
88.42 
91.91 
91.92 
n/a 
n/a 
n/a 
91.84 
91.14 
96.23 
n/a 
             
 

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not 
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position 
of mains and services must be verified and established on site before any works are undertaken. 
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Asset Location Search Sewer Map - ALS/ALS Standard/2018_3835003 SP4541SW 

The width of the displayed area is 500m and the centre of the map is located at OS coordinates 445250,241250 
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed.  Service pipes are not shown but their presence should be anticipated.  
No liability of any kind whatsoever is accepted by Thames Water for any error or omission.  The actual position of mains and services must be verified and established on site before any works are 
undertaken. 
 

Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved. 
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available 
 

Manhole Reference Manhole Cover Level Manhole Invert Level 
3401 
2401 
0252 
0202 
0101 
011D 
011C 
011B 
011A 
1352 
1301 
1351 
1302 
2351 
2301 
2302 
2352 
2303 
3353 
3301 
3351 
3302 
3102 
3253 
3251 
3352 
3101 
3201 
3202 
331A 
 0251 
0354 
0201 
0297 
0356 
0152 
0353 
0102 
0301 
0352 
0296 
0351 
011E 
011G 
011H 
011F 
0203 
0294 
0295 
0358 
0355 
0303 
0151 
0302 
0304 
0357 
0305 
001I 
001J 
0051 
 0052 
001H 
001D 
001E 
001G 
001F 
101C 
001K 
101D 
101E 
001C 
301D 
301C 
301E 
301F 
4056 
4066 
4065 
401A 
4051 
4058 
3053 
4053 
4059 
401C 
401B 
401D 
301B 
4054 
301A 

94.57 
95.85 
98.37 
98.31 
101.26 
n/a 
n/a 
n/a 
n/a 
n/a 
96.68 
95.55 
95.52 
94.48 
94.23 
93.93 
94.45 
94.07 
94.17 
94.47 
95.15 
95.03 
n/a 
n/a 
93.89 
93.99 
94.39 
93.41 
93.27 
n/a 
 101.17 
99.09 
101.09 
n/a 
99.17 
101.49 
99.12 
101.44 
99.31 
99.21 
n/a 
98.93 
n/a 
n/a 
n/a 
n/a 
98.53 
n/a 
n/a 
n/a 
97.77 
97.58 
101.22 
97.77 
97.52 
97.5 
97.51 
n/a 
n/a 
101 
 100.72 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
92.72 
92.7 
92.57 
n/a 
92.77 
92.6 
n/a 
92.72 
92.55 
n/a 
n/a 
n/a 
n/a 
92.56 
n/a 

89.69 
90.83 
97.5 
97.2 
99.97 
n/a 
n/a 
n/a 
n/a 
n/a 
94.87 
94.31 
93.66 
93.56 
93.08 
92.5 
91.1 
90.7 
92.71 
90.56 
91.77 
90.43 
n/a 
n/a 
90.1 
93.16 
91.81 
91.14 
91.15 
n/a 
 99.62 
98.61 
98.74 
n/a 
98.49 
99.94 
97.97 
99.1 
97.85 
97.71 
n/a 
97.29 
n/a 
n/a 
n/a 
n/a 
97.17 
n/a 
n/a 
n/a 
96.75 
96.18 
100.14 
96.53 
96.01 
96.27 
95.85 
n/a 
n/a 
99.83 
 98.85 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
89.44 
89.34 
n/a 
n/a 
90.11 
90.71 
n/a 
90.1 
89.43 
n/a 
n/a 
n/a 
n/a 
90.57 
n/a 
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Manhole Reference Manhole Cover Level Manhole Invert Level 
 4060 
4052 
4061 
4067 
4063 
421A 
421B 
4953 
4057 
3051 
3001 
3052 
4062 
          
 

 n/a 
92.34 
n/a 
92.15 
91.03 
n/a 
n/a 
93.32 
93.43 
94.71 
94.63 
94.33 
92 
          

 89.86 
90.66 
n/a 
90.19 
n/a 
n/a 
n/a 
90.82 
92.1 
90.46 
93.42 
93.58 
91 
          
 

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not 
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position 
of mains and services must be verified and established on site before any works are undertaken. 
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ALS Sewer Map Key

Foul: A sewer designed to convey waste water from domestic and
industrial sources to a treatment works.

Surface Water: A sewer designed to convey surface water (e.g. rain
water from roofs, yards and car parks) to rivers or watercourses.

Combined: A sewer designed to convey both waste water and surface
water from domestic and industrial sources to a treatment works.

Trunk Surface Water

Storm Relief

Vent Pipe

Proposed Thames Surface
Water Sewer

Gallery

Surface Water Rising
Main

Sludge Rising Main

Vacuum

Public Sewer Types (Operated & Maintained by Thames Water)

Notes:

1) All levels associated with the plans are to Ordnance Datum Newlyn.

2) All measurements on the plans are metric.

3) Arrows (on gravity fed sewers) or flecks (on rising mains) indicate direction of
flow.

4) Most private pipes are not shown on our plans, as in the past, this information has
not been recorded.

5) ‘na’ or ‘0’ on a manhole level indicates that data is unavailable.

Trunk Foul

Trunk Combined

Bio-solids (Sludge)

Proposed Thames Water
Foul Sewer

Foul Rising Main

Combined Rising Main

Proposed Thames Water
Rising Main

Sewer Fittings
A feature in a sewer that does not affect the flow in the pipe. Example: a vent
is a fitting as the function of a vent is to release excess gas.

Operational Controls
A feature in a sewer that changes or diverts the flow in the sewer. Example:
A hydrobrake limits the flow passing downstream.

Air Valve

Dam Chase

Fitting

Meter

Vent Column

Control Valve

Drop Pipe

Ancillary

Weir

End Items
End symbols appear at the start or end of a sewer pipe. Examples: an
Undefined End at the start of a sewer indicates that Thames Water has no
knowledge of the position of the sewer upstream of that symbol, Outfall on a
surface water sewer indicates that the pipe discharges into a stream or river.

Outfall

Undefined End

Inlet

Other Symbols
Symbols used on maps which do not fall under other general categories

Summit

Public/Private Pumping Station/

Invert Level

Change of characteristic indicator (C.O.C.I.)

Other Sewer Types (Not Operated or Maintained by Thames Water)

Areas

Lines denoting areas of underground surveys, etc.

Agreement

Chamber

Operational Site

Conduit Bridge

Foul Sewer

Combined Sewer

Culverted Watercourse

Surface Water Sewer

Gulley

Proposed

Abandoned Sewer

Tunnel

6) The text appearing alongside a sewer line indicates the internal diameter of
the pipe in milimetres. Text next to a manhole indicates the manhole
reference number and should not be taken as a measurement. If you are
unsure about any text or symbology present on the plan, please contact a
member of Property Insight on 0845 070 9148.
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Appendix C – July 2018 Flood Risk Assessment 
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