Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
* Welwyn Garden City, AL7 1HG
Draincare Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection Report

Date : Job number : Weather : Operator : Section number : PLR:
21/06/2019 Whe no rain or snow Draincare 36 X
Weather Vehicle : Camera : Preset : Cleaned : Grade:
no rain or snow no
1:162  Position Code  Observation Photo Grade

RM Roots, mass 50 % cross-sectional area loss 37_37_303_A.jpg (Serv)5
F1 RM Roots, mass 30 % cross-sectional area loss F1 (Serv) 5
F2 DES Settled deposits, fine 30 % cross-sectional area loss F2 (Serv) 4
SA Survey abandoned - unable to continue due to roots (to (Misc) 0

be HP Jetted & re-surveyed)

Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
4 170 28.56 574 5 5 25 11.89 239 5
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Place :

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
* Welwyn Garden City, AL7 1HG
Draincare Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Welwyn Garden city Campus West Car park 21/06/2019 36 X
Photo: 37_37_297_A.jpg, 00:00:34 Photo: 37_37_298_A.jpg, 00:00:56
3.48m, Roots, mass 30 % cross-sectional area loss S1 9.04m, Settled deposits, fine 30 % cross-sectional area loss

S2

Photo: 37_37_303_A.jpg, 00:01:59
20.08m, Roots, mass 50 % cross-sectional area loss
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
21/06/2019 Whc no rain or snow Draincare 37 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow yes Draincare
Place : Welwyn Garden city Location details: U/S MH : SF
Road : Campus West Car park Catchment: U/S Depth : 1
Location Verge Tape number : D/S MH : S2
Inspection S2 (UIS) SF Pipe Length D/S Depth : 1.22
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Routine inspection of condition Pipe material : Vitrified clay
Total length : 19.06 m Lining :
Comment :
1:165 Position Code Observation Photo Grade
Depth: 1.22
S2
0.00 WL Water level 50 % of the vertical dimension (Serv) 0
— 0.00 CUW  Loss of vision, camera under water (Misc) 0
3.11 Ss1 FM Fracture, multiple, from 12 to 12 o'clock, Start 38_38 310_A.jpg (Struct) 4
A ] 3.41 WL Water level 20 % of the vertical dimension (Serv) 0
% 6.16 CUW  Loss of vision, camera under water (Misc) 0
14.76 WL Water level 10 % of the vertical dimension (Serv) 0
18.04 F1 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
< 19.06 RM Roots, mass 95 % cross-sectional area loss 38_38_317_A.jpg (Serv)5
19.06 SA Survey abandoned - unable to continue due to roots (to (Misc) 0
be further HP Jetted & re-surveyed)
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
2 160 66.74 1272 4 1 20 1.05 20 5
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :

Welwyn Garden city Campus West Car park 21/06/2019

Road :

Date :

Section number : PLR Suffix :
37 X

Photo: 38_38_310_A.jpg, 00:00:14

3.11m, Fracture, multiple, from 12 to 12 o'clock, Start

Photo: 38_38_317_A.jpg, 00:02:23

19.06m, Roots, mass 95 % cross-sectional area loss
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
21/06/2019 Whc no rain or snow Draincare 38 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow yes Draincare
Place : Welwyn Garden city Location details: U/S MH : SF
Road : Campus West Car park Catchment: U/S Depth : 1
Location Verge Tape number : D/S MH : S2
Inspection S2 (UIS) SF Pipe Length D/S Depth : 1.22
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Routine inspection of condition Pipe material : Vitrified clay
Total length : 20.00 m Lining :
Comment :
1:165 Position Code Observation Photo Grade
Depth: 1.22
S2
0.00 WL Water level 50 % of the vertical dimension (Serv) 0
— 0.00 CUW  Loss of vision, camera under water (Misc) 0
m 3.07 S1 FM Fracture, multiple, from 12 to 12 o'clock, Start 39 39 322 _A.jpg (Struct) 4
4.62 RM Roots, mass 30 % cross-sectional area loss loose 39 39 323 Ajpg (Serv)5
A 6.78 CUW  Loss of vision, camera under water (Misc) 0
% 10.78 WL Water level, 10% of the vertical dimension (Serv) 0
11.76 WL Water level 5 % of the vertical dimension (Serv) 0
19.86 RM Roots, mass 95 % cross-sectional area loss 39_39_327_A.jpg (Serv)5
19.88 F1 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
=
19.88 SA Survey abandoned - unable to contiune due to roots (to be (Misc) 0
further HP Jetted & re-surveyed)
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
1 80 68 1360 4 2 15 30 5
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :

Welwyn Garden city Campus West Car park 21/06/2019

Road :

Date :

Section number : PLR Suffix :
38 X

Photo: 39_39_322_A.jpg, 00:00:16

3.07m, Fracture, multiple, from 12 to 12 o'clock, Start

Photo: 39_39_323_A.jpg, 00:00:24

Photo: 39_39_327_A.jpg, 00:01:34

19.86m, Roots, mass 95 % cross-sectional area loss

4.62m, Roots, mass 30 % cross-sectional area loss loose
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
16/07/2019 WHC no rain or snow Draincare 39 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow yes Draincare
Place : Welwyn GC Location details: U/S MH : SF
Road : Campus west Catchment: U/S Depth : 1
Location Woodland Tape number : D/S MH : S2
Inspection S2 (UIS) SF Pipe Length D/S Depth : 1.2
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Investigation of known defects Pipe material : Vitrified clay
Total length : 21.31m Lining :
Comment :
1:162  Position Code Observation Photo Grade
Depth: 1.2
S2 0.00 WL  Water level 0 % of the vertical dimension (Serv) 0
1.61 WL Water level 5 % of the vertical dimension (Serv) 0
_/—
L 2.07 FL Fracture, longitudinal from 12 O'Clock (Struct) 3
269 S1 FM Fracture, multiple, from 12 to 12 o'clock, Start 41_41_334_A.jpg (Struct) 4
0 550 WL  Water level 10 % of the vertical dimension (Serv) 0
A 9.85 DES  Settled deposits, fine 10 % cross-sectional area loss (Serv) 3
10.80 WL Water level, 5% of the vertical dimension (Serv) 0
L 11.83 H Hole in drain/sewer from 6 O'Clock to 7 O'Clock 41 41 338_A.jpg (Struct) 4
] 11.95 WL  Water level, 0% of the vertical dimension (Serv) 0
13.35 D Deformed sewer/drain, 5% 41 41 526_A.jpg (Struct) 2
13.41 B Broken pipe from 3 O'Clock to 5 O'Clock 41_41_340_A.jpg (Struct) 4
1748 F1 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
19.27 DES Settled deposits, fine 5 % cross-sectional area loss (Serv) 2
19.76 RM Roots, mass 30 % cross-sectional area loss 41_41_342_A.jpg (Serv)5
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection Report

Date : Job number : Weather : Operator : Section number : PLR:
16/07/2019 WHC no rain or snow Draincare 39 X
Weather Vehicle : Camera : Preset : Cleaned : Grade:
no rain or snow yes
1:162  Position Code  Observation Photo Grade
A 20.83 RM Roots, mass 20 % cross-sectional area loss (Serv) 3
21.22 RM Roots, mass, 35% cross-sectional area loss 41_41_528_A.jpg (Serv) 5
21.31 SA Survey abandoned root mass - unable to continue due to (Misc) 0
roots (to be further HP Jetted & re-surveyed)
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
5 160 65.88 1404 4 5 10 1.27 27 5
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Place :

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
* Welwyn Garden City, AL7 1HG
Draincare Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Welwyn GC Campus west 16/07/2019 39 X
Photo: 41_41_334_A.jpg, 00:00:28 Photo: 41_41_338_A.jpg, 00:01:36
2.69m, Fracture, multiple, from 12 to 12 o'clock, Start 11.83m, Hole in drain/sewer from 6 O'Clock to 7 O'Clock
Photo: 41_41_526_A.jpg, 00:01:59 Photo: 41_41_340_A.jpg, 00:02:14
13.35m, Deformed sewer/drain, 5% 13.41m, Broken pipe from 3 O'Clock to 5 O'Clock
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
Welwyn GC

Road :
Campus west

Date :
16/07/2019

Section number : PLR Suffix :
39 X

Photo: 41_41_342_A.jpg, 00:02:59

19.76m, Roots, mass 30 % cross-sectional area loss

Photo: 41_41_528 A.jpg, 00:03:35
21.22m, Roots, mass, 35% cross-sectional area loss
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
16/07/2019 WHC no rain or snow Draincare 40 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow yes Draincare
Place : Welwyn GC Location details: U/S MH : SF
Road : Campus west Catchment: U/S Depth : 1
Location Woodland Tape number : D/S MH : S2
Inspection S2 (UIS) SF Pipe Length D/S Depth : 1.2
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Investigation of known defects Pipe material : Vitrified clay
Total length : 28.21m Lining :
Comment :
1:162  Position Code Observation Photo Grade
Depth: 1.2
WL Water level O % of the vertical dimension (Serv) 0
FL Fracture, longitudinal, at 8 o'clock (Struct) 3
1.53 DES Settled deposits, fine 20 % cross-sectional area loss (Serv) 3
282 S1 FM Fracture, multiple, from 12 to 12 o'clock, Start (Struct) 4
A 4.58 DES Settled deposits, fine 20 % cross-sectional area loss (Serv) 3
7.81 B Broken pipe from 3 O'Clock to 6 O'Clock 42 42 354 A.jpg (Struct) 4
12.09 H Hole in drain/sewer, at 7 o'clock 42 42 534 _A.jpg (Struct) 4
] 12.41 H Hole in drain/sewer, at 6 o'clock 42 42 535 _A.jpg (Struct) 4
13.44 B Broken pipe, from 12 to 2 o'clock 42 42 358 _A.jpg (Struct) 4
13.44 D Deformed sewer/drain, 5% (Struct) 2
1757 F1 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
19.02 DES Settled deposits, fine 10 % cross-sectional area loss (Serv) 3

] 20.09 S2 FM

Fracture, multiple, from 12 to 12 o'clock, Start

42_42 _363_A.jpg (Struct) 4
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG

Tel: 01582 467111

Fax:
Email: info@draincare.com

Inspection Report

Date : Job number : Weather : Operator : Section number : PLR:
16/07/2019 WHC no rain or snow Draincare 40 X
Weather Vehicle : Camera : Preset : Cleaned : Grade:
no rain or snow yes
1:162  Position Code  Observation Photo Grade
21.21 RM Roots, mass 30 % cross-sectional area loss 42_42 _364_A.jpg (Serv) 5
A 21.21 B Broken pipe from 9 O'Clock to 12 O'Clock 42_42_365_A.jpg (Struct) 4
21.80 RM Roots, mass 20 % cross-sectional area loss (Serv) 3
2537 F2 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
L 27.99 DEX Settled deposits, other 30 % cross-sectional area loss 42_42 _368_A.jpg (Serv) 4
= Debris
28.21 RM Roots, mass 10 % cross-sectional area loss (Serv) 3
28.21 SA Survey abandoned - unable to continue due to debris (to (Misc) 0
be further HP Jetted & re-surveyed)
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
9 180 73.02 2060 5 7 10 1.03 29 5
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
Welwyn GC

Road :
Campus west

Date :
16/07/2019

Section number :
40

PLR Suffix :
X

Photo: 42_42_354_A.jpg, 00:01:12

7.81m, Broken pipe from 3 O'Clock to 6 O'Clock

Photo: 42_42_535_A.jpg, 00:01:46

12.41m, Hole in drain/sewer, at 6 o'clock

Photo: 42_42_534_A.jpg, 00:01:44
12.09m, Hole in drain/sewer, at 7 o'clock

Photo: 42_42_358_ A.jpg, 00:02:07
13.44m, Broken pipe, from 12 to 2 o'clock
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
Welwyn GC

Road :
Campus west

Date : Section number :
16/07/2019 40

PLR Suffix :
X

Photo: 42_42_363_A.jpg, 00:03:12

20.09m, Fracture, multiple, from 12 to 12 o'clock, Start

Photo: 42_42_365_A.jpg, 00:03:31

21.21m, Broken pipe from 9 O'Clock to 12 O'Clock

Photo: 42_42_364_A.jpg, 00:03:28

21.21m, Roots, mass 30 % cross-sectional area loss

Photo: 42_42_368_A.jpg, 00:04:27

27.99m, Settled deposits, other 30 % cross-sectional area

loss Debris
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
17/07/2019 WHC no rain or snow Draincare 41 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow yes Draincare
Place : Welwyn GC Location details: U/S MH : SF
Road : Campus west Catchment: U/S Depth : 1
Location Woodland Tape number : D/S MH : S2
Inspection S2 (UIS) SF Pipe Length D/S Depth : 1.2
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Investigation of known defects Pipe material : Vitrified clay
Total length : 29.84 m Lining :
Comment :
1:234  Position Code Observation Photo Grade
Depth: 1.2
0.00 MH Start node type, manhole reference number: S2 (Constr) 0
S2 0.00 WL  Water level 0 % of the vertical dimension (Serv) 0
0.00 FL Fracture, longitudinal, at 8 o'clock (Struct) 3
L 244 S1 FM Fracture, multiple, from 12 to 12 o'clock, Start 43_43_540_A.jpg (Struct) 4
4.02 S2 B Broken pipe, from 12 to 12 o'clock, Start 43_43 542_A.jpg (Struct) 4
11.93 D Deformed sewer/drain 5 % 43_43_375_A.jpg (Struct) 2
A 1760 F1 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
17.60 F2 B Broken pipe, from 12 to 12 o'clock, End (Struct) 4
19.47 S3 FM Fracture, multiple, from 12 to 12 o'clock, Start 43_43 545 A.jpg (Struct) 4
T 20.10 sS4 B Broken pipe, from 12 to 12 o'clock, Start 43 43 546_A.jpg (Struct) 4
— 21.04 S5 RM Roots, mass, 20% cross-sectional area loss, Start 43 _43 376_A.jpg (Serv) 3
_/—
ﬂ F5 RM Roots, mass, 20% cross-sectional area loss, End (Serv) 3
2547 F3 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
2547 F4 B Broken pipe, from 12 to 12 o'clock, End (Struct) 4
o 29.13 CM Cracks, multiple, from 12 to 12 o'clock (Struct) 3
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG

Tel: 01582 467111

Fax:
Email: info@draincare.com

Inspection Report

Date : Job number : Weather : Operator : Section number : PLR:
17/07/2019 WHC no rain or snow Draincare 41 X
Weather Vehicle : Camera : Preset : Cleaned : Grade:
no rain or snow yes
1:234  Position Code  Observation Photo Grade
A 29.22 RT Roots, tap 43 _43 378_A.jpg (Serv) 4
% Depth: 1
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
8 180 110.89 3309 5 2 5 0.57 17 4
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Place :

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
* Welwyn Garden City, AL7 1HG
Draincare Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Welwyn GC Campus west 17/07/2019 41 X
Photo: 43_43_540_A.jpg, 00:00:20 Photo: 43_43_542_A.jpg, 00:00:30
2.44m, Fracture, multiple, from 12 to 12 o'clock, Start 4.02m, Broken pipe, from 12 to 12 o'clock, Start
Photo: 43_43_375_A.jpg, 00:01:15 Photo: 43_43_545_A.jpg, 00:01:53
11.93m, Deformed sewer/drain 5 % 19.47m, Fracture, multiple, from 12 to 12 o'clock, Start
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Place :

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
* Welwyn Garden City, AL7 1HG
Draincare Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Welwyn GC Campus west 17/07/2019 41 X
Photo: 43_43_546_A.jpg, 00:01:59 Photo: 43_43_376_A.jpg, 00:02:07
20.1m, Broken pipe, from 12 to 12 o'clock, Start 21.04m, Roots, mass, 20% cross-sectional area loss, Start

Photo: 43_43_378_A.jpg, 00:02:58
29.22m, Roots, tap
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
17/07/2019 WHC no rain or snow Draincare 42 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow yes Draincare
Place : Welwyn GC Location details: U/S MH : SF
Road : Campus west Catchment: U/S Depth : 1
Location Woodland Tape number : D/S MH : S2
Inspection S2 (UIS) SF Pipe Length D/S Depth : 1.2
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Investigation of known defects Pipe material : Vitrified clay
Total length : 29.55m Lining :
Comment :
1:198 Position Code Observation Photo Grade
Depth: 1.2
WL Water level O % of the vertical dimension (Serv) 0
FC Fracture, circumferential from 6 O'Clock to 12 O'Clock (Struct) 3

229 S1 FM

4.12 S2 B

14.10 D

16.65 H

17.78 F1 FM

17.78 F2 B

20.78 S4 B

] 21.28 RT
I 22.64 RT

24.19 RF

Fracture, multiple, from 12 to 12 o'clock

Broken pipe, from 12 to 12 o'clock, Start

Deformed sewer/drain, 5%

Hole in drain/sewer, at 11 o'clock

Fracture, multiple, from 12 to 12 o'clock, End

Broken pipe, from 12 to 12 o'clock, End

Fracture, multiple, from 12 to 12 o'clock, Start

Broken pipe, from 12 to 12 o'clock, Start

Roots, tap

Roots, tap

Roots, fine

44 44 553 _A.jpg (Struct) 4

44 44 555 A.jpg (Struct) 4

(Struct) 2

44 44 556_A.jpg (Struct) 4

44_44 564 A.jpg

44_44 386_A.jpg

(Struct) 4

(Struct) 4

(Struct) 4

(Struct) 4

(Serv) 4

(Serv) 4

(Serv) 2
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection Report

Date : Job number : Weather : Operator : Section number : PLR:
17/07/2019 WHC no rain or snow Draincare 42 X
Weather Vehicle : Camera : Preset : Cleaned : Grade:
no rain or snow yes
1:198  Position Code  Observation Photo Grade
25.18 F3 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
A 25.18 F4 B Broken pipe, from 12 to 12 o'clock, End (Struct) 4
29.22 CM Cracks, multiple, from 12 to 12 o'clock (Struct) 3
SF )
29.24 RF Roots, fine (Serv) 2
Depth: 1
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
10 240 111.74 3302 5 2 5 0.34 10 4
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
Welwyn GC

Road :
Campus west

Date :
17/07/2019

Section number :
42

PLR Suffix :
X

Photo: 44_44 553 A.jpg, 00:00:32

2.29m, Fracture, multiple, from 12 to 12 o'clock

Photo: 44_44_556_A.jpg, 00:02:06

16.65m, Hole in drain/sewer, at 11 o'clock

Photo: 44_44 555 A.jpg, 00:00:41
4.12m, Broken pipe, from 12 to 12 o'clock, Start

Photo: 44_44 564 _A.jpg, 00:02:38
21.28m, Roots, tap
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
Welwyn GC

Road :
Campus west

Date :
17/07/2019

Section number : PLR Suffix :
42 X

Photo: 44_44_386_A.jpg, 00:03:04
22.64m, Roots, tap
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
19/07/2019 WHC rain Draincare 43 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
rain no Draincare
Place : WGC Location details: U/S MH : S2
Road : Campus west Catchment: U/S Depth : 1.2
Location Woodland Tape number : D/S MH : S3
Inspection S3 (U/S) s2 Pipe Length D/S Depth : 1.4
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Investigation of known defects Pipe material : Vitrified clay
Total length : 341m Lining :
Comment :
1:50 Position Code Observation Photo Grade
Depth: 1.4
S3
0.00 WL Water level O % of the vertical dimension (Serv) 0
A 1.23 S1 RM Roots, mass 5 % cross-sectional area loss S1 (Serv) 3
1.71 DEX Settled deposits, other 5 % cross-sectional area loss (Serv) 2
(ladies sanitary product)
2.35 FL Fracture, longitudinal from 12 O'Clock (Struct) 3
3.15 FM Fracture, multiple, from 9 to 3 o'clock 45_45 397_A.jpg (Struct) 4
F1 RM Roots, mass 5 % cross-sectional area loss F1 (Serv) 3
RM Roots, mass 80 % cross-sectional area loss 45 45 399 A.jpg (Serv)5
SA Survey abandoned - unable to continue due to roots (to be (Misc) 0
HP Jetted & re-surveyed)
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
2 120 35.19 120 4 3 7.33 25 5
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
WGC

Road :
Campus west

Date :
19/07/2019

Section number : PLR Suffix :
43 X

Photo: 45_45_397_A.jpg, 00:00:29

3.15m, Fracture, multiple, from 9 to 3 o'clock

Photo: 45_45_399_A.jpg, 00:00:34
3.41m, Roots, mass 80 % cross-sectional area loss

3220 External - Campus West (Roller City), AL8 6BX // Page: 97




Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG

Tel: 01582 467111

Fax:

Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
19/07/2019 WHC rain Draincare 44 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
rain no Draincare
Place : WGC Location details: U/S MH : S2
Road : Campus west Catchment: U/S Depth : 1.2
Location Woodland Tape number : D/S MH : S3
Inspection S3 (U/S) s2 Pipe Length D/S Depth : 1.4
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Investigation of known defects Pipe material : Vitrified clay
Total length : 7.78 m Lining :
Comment :
1:75 Position Code Observation Photo Grade
Depth: 1.4
S3
B 0.00 WL Water level O % of the vertical dimension (Serv) 0
0.28 DEX Settled deposits, other 20 % cross-sectional area loss (Serv) 3
(stones/debris)
1.64 WL Water level 20 % of the vertical dimension (Serv) 0
A 172 s1 FM Fracture, multiple, from 12 to 12 o'clock, Start 46_46_405_A.jpg (Struct) 4
2.95 RF Roots, fine (Serv) 2
4.24 B Broken pipe from 9 O'Clock to 12 O'Clock 46_46_407_A.jpg (Struct) 4
4.24 RM Roots, mass 30 % cross-sectional area loss 46_46_408_A.jpg (Serv) 5
5.34 RM Roots, mass 50 % cross-sectional area loss 46_46_409_A.jpg (Serv)5
—— 638 WL Water level 30 % of the vertical dimension (Serv) 0
6.57 CUW  Loss of vision, camera under water (Misc) 0
==c . .
7.78 RM Roots, mass 80 % cross-sectional area loss 46_46_413_A.jpg (Serv) 5
7.78 F1 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
7.78 SA Survey abandoned - unable to continue due to roots ( to (Misc) 0
be further HP Jetted & re-surveyed)
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
3 160 7211 561 4 4 20 5.4 42 5
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG

Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
WGC

Road :
Campus west

Date :
19/07/2019

Section number :
44

PLR Suffix :
X

Photo: 46_46_405_A.jpg, 00:00:17

1.72m, Fracture, multiple, from 12 to 12 o'clock, Start

Photo: 46_46_408_A.jpg, 00:00:32

4.24m, Roots, mass 30 % cross-sectional area loss

Photo: 46_46_407_A.jpg, 00:00:30
4.24m, Broken pipe from 9 O'Clock to 12 O'Clock

Photo: 46_46_409_A.jpg, 00:00:38
5.34m, Roots, mass 50 % cross-sectional area loss
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Place :

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
* Welwyn Garden City, AL7 1HG
Draincare Tel: 01582 467111
Fax:
Email: info@draincare.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
WGC Campus west 19/07/2019 44 X

Photo: 46_46_413 A.jpg, 00:01:03
7.78m, Roots, mass 80 % cross-sectional area loss
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Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG

Tel: 01582 467111

Fax:
Email: info@draincare.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
19/07/2019 WHC rain Draincare 45 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
rain no Draincare
Place : WGC Location details: U/S MH : S2
Road : Campus west Catchment: U/S Depth : 1.2
Location Woodland Tape number : D/S MH : S3
Inspection S3 (U/S) s2 Pipe Length D/S Depth : 1.4
Use: Surface water Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Investigation of known defects Pipe material : Vitrified clay
Total length : 26.34m Lining :
Comment :
1:210 Position Code Observation Photo Grade
Depth: 1.4
S3
B 0.00 WL Water level O % of the vertical dimension (Serv) 0
L 1.45 S01 FM Fracture, multiple, from 12 to 12 o'clock, Start 47_47 578_A.jpg (Struct) 4
2.29 S02 B Broken pipe, from 12 to 12 o'clock, Start 47_47_579_A.jpg (Struct) 4
4.03 D Deformed sewer/drain, 10% 47_47 580_A.jpg (Struct) 4
% 13.38 F02 B Broken pipe, from 12 to 12 o'clock, End (Struct) 4
14.34 FL Fracture, longitudinal from 2 O'Clock (Struct) 3
19.25 FO1 FM Fracture, multiple, from 12 to 12 o'clock, End (Struct) 4
S2
Depth: 1.2
Structural Defects
Service Defects Miscellaneous Features
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
4 240 92.33 2432 5 0 0 0 0 1
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Place :

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Welwyn Garden City, AL7 1HG
Tel: 01582 467111
Fax:

Email: info@draincare.com

Inspection pictures

Place :
WGC

Road :
Campus west

Date :
19/07/2019

Section number : PLR Suffix :
45 X

Photo: 47_47_578_A.jpg, 00:00:12

1.45m, Fracture, multiple, from 12 to 12 o'clock, Start

Photo: 47_47_580_A.jpg, 00:00:39
4.03m, Deformed sewer/drain, 10%

Photo: 47_47_579_A.jpg, 00:00:30
2.29m, Broken pipe, from 12 to 12 o'clock, Start
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City : WGC

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre

M Street : Wel Garden City, AL7 1HG
Draincare o aas qarar

Fax:
Email: info@draincare.com
Date: Job #: Weather : Operator : Section # : Section name :
WHC rain Draincare 45
Present : Vehicle : Camera : Preset : Cleaned : Rate :
no 0
Street1: Campus west City : WGC Section type : unknown
Street 2 : Map #1: Map #2:
VCR #: Media # : US MH : S2
DSMH: S3 Section length :  26.34 m Joint length :
Remark :

View of bushed area containing green kiosk and believed to be where rod /
spike has been found intruding through pipework between Manholes $6 & $1
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City : WGC

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre

* Street : Welwyn Garden City, AL7 1HG
D raincare Tel 01582 467111
Fax:
Email: info@draincare.com
Date: Job #: Weather : Operator : Section # : Section name :
WHC rain Draincare 45
Present : Vehicle : Camera : Preset : Cleaned : Rate :
no 0

Street1: Campus west City : WGC Section type : unknown
Street 2 : Map #1: Map # 2 :
VCR #: Media # : US MH : S2
DSMH: S3 Section length :  26.34 m Joint length :

Remark :

View of dropped kerb in front of steps down to low level Fire Exit with Low Level Aco,
which has allowed water to flead inside Roller City during very heavy rain. Car park noted
to slope towards dropped kerb, possibly allowing water to run off car park & down steps
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City : WGC

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG
Tel: 01582 467111

Fax:
Email: info@draincare.com
Date: Job #: Weather : Operator : Section # : Section name :
WHC rain Draincare 45
Present : Vehicle : Camera : Preset : Cleaned : Rate :
no 0
Street1: Campus west City : WGC Section type : unknown
Street 2 : Map #1: Map #2:
VCR #: Media # : US MH : S2
DSMH: S3 Section length :  26.34 m Joint length :
Remark :
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City : WGC

Draincare

Draincare Environmental Services Ltd
Unit 20 Martinfield Business Centre
Street : Welwyn Garden City, AL7 1HG
Tel: 01582 467111

Fax:
Email: info@draincare.com
Date: Job #: Weather : Operator : Section # : Section name :
WHC rain Draincare 45
Present : Vehicle : Camera : Preset : Cleaned : Rate :
no 0
Street1: Campus west City : WGC Section type : unknown
Street 2 : Map #1: Map #2:
VCR #: Media # : US MH : S2
DSMH: S3 Section length :  26.34 m Joint length :
Remark :

3220 External - Campus West (Roller City), AL8 6BX // Page: 106




Grade 1 & 2 structural and service/operational defects should not be detrimental to the
effectiveness of the drainage.

Grade 3, 4 & 5 structural and service/operational defects may be detrimental to the
effectiveness of the drainage, and may require remedial treatment.

Pipework grading is based on the Sewerage Rehabilitating Manual (SRM) grading from the Water
Research Centre (WRC).

The pipe materials as described should be recognized as the survey engineer’s best
judgment only.

The information provided in this report is given without obligation and the accuracy cannot be
guaranteed without verification. No liability of any kind whatsoever is accepted by Draincare
Ltd, their agents, or servants for any error or omission. The actual position of
pipelines/services faults must be verified and established on the site before any mechanical
plant is used or excavations/repairs attempted.

The survey is recorded on DVD or Hard Drive, which is enclosed with the report.
Please note that DVD or Hard Drive references and survey run titles are correct in the written report.
Survey run titles on DVD or Hard Drive should be referred to the written report.

If the pipework material within your survey is noted as Pitch Fibre or Asbestos Cement
please note that any works which may disturb the pipe structure must be undertaken in
accordance with the Approved Code of Practice “Managing and Working With Asbestos —
Control of Asbestos Regulations 2012”

Any quotation provided in this report for remedial measures affecting Pitch Fibre Pipes may
exclude any additional costs associated with the presence of Asbestos and specialist support
services.

The Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 became
effective from 1st October 2011. As a result your responsibility for drainage may cease at
your property boundary or you may only be responsible for the pipework before it connects to
a communal drain serving your property.

We recommend that the responsibility is determined before work to the drainage system is
undertaken.




Appendix B

Proposed Surface Water Drainage Plan
Typical Construction Details

Surface Water Drainage Calculations
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CAUSEWY

14.02.2022

File: SURFACE WATER_5I_s.pfd | Page 1
Network: Storm Network

Attenuation 5l/s
C1908
Welwyn Campus

Rainfall Methodology
Return Period (years)
Additional Flow (%)

FSR
2
0

Design Settings

Maximum Time of Concentration (mins) 30.00
Maximum Rainfall (mm/hr) 50.0
Minimum Velocity (m/s) 1.00

FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 0.200
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
CvV 0.750 Include Intermediate Ground v/
Time of Entry (mins) 4.00 Enforce best practice design rules v/
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
AT1 99.075 450 523536.195 213339.614 2.300
DD 98.500 523543.435 213323.751 1.919
S1 0.081 100.700 600 523559.540 213395.558 1.225
S2 0.050 100.850 600 523526.287 213386.094 1.807
S3 0.129 101.040 1050 523498.103 213378.107 2.316
S4 0.028 99.450 1200 523510.397 213334.051 1.776
S5 0.017 99.720 450 523566.096 213366.407 1.050
S6 0.057 99.110 500 523559.136 213347.347 1.510
S9 0.085 99.000 1200 523538.273 213334.504 2.300
S7 0.125 99.120 600 523521.516 213329.357 1.170
S8 0.077 98.970 450 523545.891 213336.675 1.370
Links (Results)
Name Vel Cap Flow us DS 2 Area IAdd Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth
(m) (m) (i/s)  (mm)
1.463 58.2 11.0 1.582 0.081 0.0 66
1.192 47.4 17.8 1582 2.016 0.131 0.0 95
2350 166.1 352 2.016 1.442 0.260 0.0 93
2.240 39.6 2.3 1.285 0.017 0.0 24
1.202 21.2 104 1.220 1.363 0.077 0.0 74
6124 39.0 1.476 2.000 0.288 0.0 51
216.0 49.1 2.000 2.000 0.362 0.0 97
2.300 914 16.9 1.363 0.125 0.0 65
1.005 17.8 0.0 2.150 1.769 0.649 0.0 0
2.000 79.5 10.0 1.285 1.350 0.074 0.0 54
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
AT1 523536.195 213339.614 99.075 2.300 450 1 97.500 225
96.775

1 2
2/@/

0

0

Flow+ v10.1 Copyright © 1988-2022 Causeway Technologies Ltd




CAUSEWY

File: SURFACE WATER_5I_s.pfd
Network: Storm Network

14.02.2022

Page 2
Attenuation 5l/s
C1908
Welwyn Campus

Node Easting

(m)
523543.435

DD

S1 523559.540

S2 523526.287

S3 523498.103

S4 523510.397

S5 523566.096

S6 523559.136

S9 523538.273

S7 523521.516

S8 523545.891

Rainfall Methodology

Manhole Schedule

Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m)  (mm) (m)  (mm)
213323.751 98.500 1.919 1@ 1 150
213395.558 100.700 1.225 600
oK@
0 225
213386.094 100.850 1.807 600 1 225
1
o
0 225
213378.107 101.040 2.316 1050 1 225
; |
0 0 300
213334.051 99.450 1.776 1200 1 1 300
(; jao
0 97.674
213366.407 99.720 1.050 450
Og/:> 0 98.670 150
213347.347 99.110 1.510 500 1 1 97.675 150
e
0 97.600 225
213334.504 99.000 2.300 1200 3 1 97.487 150
1 2 97.412 225
2 3
0 0 150
213329.357 99.120 1.170 600
G
0 97.950 225
213336.675 98.970 1.370 450
o(@
0 97.600 150
Simulation Settings
FSR Analysis Speed Detailed
FSR Region England and Wales Skip Steady State x
M5-60 (mm) 20.000 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m%ha) 20.0
Summer CV  0.750 Check Discharge Rate(s) x
Winter CV  0.840 Check Discharge Volume  x
Storm Durations
120 180 240 360 480 600 720 960 1440

15 30 60

Flow+ v10.1 Copyright © 1988-2022 Causeway Technologies Ltd




CAUSEWY

File: SURFACE WATER_5I_s.pfd | Page 3

Network: Storm Network Attenuation 5l/s
C1908

14.02.2022 Welwyn Campus

Return Period Climate Change Additional Area

(years)
1
10
30
100

(cC %)

o O o

40

Additional Flow

(A %) (Q %)

o O oo
o O oo

Node S9 Online Hydro-Brake® Control

Flap Valve x
Replaces Downstream Link v/
Invert Level (m) 96.700
Design Depth (m) 1.300
Design Flow (I/s) 5.0

Product Number
Min Outlet Diameter (m)
Min Node Diameter (mm)

Objective  (HE) Minimise upstream storage
Sump Available Vv
CTL-SHE-0101-5000-1300-5000
0.150
1200

Node AT1 Soakaway Storage Structure

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

0.00000
0.00000
2.0

0.95

Node Size

Node Losses

Link Size

Minimum Diameter (mm)

Link Length

Maximum Length (m)
Coordinates

Accuracy (m)

Crossings

Cover Depth

Minimum Cover Depth (m)
Maximum Cover Depth (m)
Backdrops

Minimum Backdrop Height (m)
Maximum Backdrop Height (m)
Full Bore Velocity

Event Peak

Intensity

(mm/hr)
1 year 15 minute summer 109.521
1 year 15 minute winter 76.857
1 year 30 minute summer 71.439
1 year 30 minute winter 50.133
1 year 60 minute summer 48.435
1 year 60 minute winter 32.179
1 year 120 minute summer 30.053
1 year 120 minute winter 19.966
1 year 180 minute summer 23.233
1 year 180 minute winter 15.102
1 year 240 minute summer 18.475

Time to half empty (mins)

Invert Level (m) 96.775 Depth (m) 1.200
Inf Depth (m)
Pit Width (m) 44.000 Number Required 1
Pit Length (m) 7.500

Approval Settings

v Minimum Full Bore Velocity (m/s)
v Maximum Full Bore Velocity (m/s) 3.000
v Proportional Velocity Vv
150 Return Period (years)
v Minimum Proportional Velocity (m/s) 0.750
100.000 Maximum Proportional Velocity (m/s) 3.000
v Surcharged Depth v
1.000 Return Period (years)
v Maximum Surcharged Depth (m) 0.100
v Flooding Vv
Return Period (years) 30
3.000 Time to Half Empty x
v Discharge Rates Vv
Discharge Volume
1.500 100 year 360 minute (m?3)
v
Rainfall
Average Event Peak Average
Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr)
30.991 1 year 240 minute winter 12.274 4.882
30.991 1 year 360 minute summer 14.169 3.646
20.215 1 year 360 minute winter 9.210 3.646
20.215 1 year 480 minute summer 11.185 2.956
12.800 1 year 480 minute winter 7.431 2.956
12.800 1 year 600 minute summer 9.182 2.511
7.942 1 year 600 minute winter 6.274 2.511
7.942 1 year 720 minute summer 8.203 2.199
5.979 1 year 720 minute winter 5.513 2.199
5.979 1 year 960 minute summer 6.768 1.782
4.882 1 year 960 minute winter 4.483 1.782

Flow+ v10.1 Copyright © 1988-2022 Causeway Technologies Ltd




File: SURFACE WATER_5I_s.pfd | Page 4
CAUSEMY Network: Storm Network Attenuation 5l/s
C1908
14.02.2022 Welwyn Campus
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

(mm/hr) (mm/hr) (mm/hr) (mm/hr)

1 year 1440 minute summer 4,949 1.326 30 year 240 minute winter 27.641 10.995
1 year 1440 minute winter 3.326 1.326 30 year 360 minute summer 31.221 8.034
10 year 15 minute summer 211.819 59.937 30 year 360 minute winter 20.295 8.034
10 year 15 minute winter 148.645 59.937 30 year 480 minute summer 24.324 6.428
10 year 30 minute summer 136.831 38.718 30 year 480 minute winter 16.160 6.428
10 year 30 minute winter 96.022 38.718 30 year 600 minute summer 19.756 5.404
10 year 60 minute summer 90.826 24.003 30 year 600 minute winter 13.498 5.404
10 year 60 minute winter 60.342 24.003 30 year 720 minute summer 17.490 4.687
10 year 120 minute summer 54.899 14.508 30 year 720 minute winter 11.754 4.687
10 year 120 minute winter 36.474 14.508 30 year 960 minute summer 14.215 3.743
10 year 180 minute summer 41.666 10.722 30 year 960 minute winter 9.416 3.743
10 year 180 minute winter 27.084 10.722 30 year 1440 minute summer 10.161 2.723
10 year 240 minute summer 32.645 8.627 30 year 1440 minute winter 6.829 2.723
10 year 240 minute winter 21.689 8.627 100 year +40% CC 15 minute summer 488.233  138.153
10 year 360 minute summer 24.632 6.339 100 year +40% CC 15 minute winter 342.620 138.153
10 year 360 minute winter 16.012 6.339 100 year +40% CC 30 minute summer 320.551 90.705
10 year 480 minute summer 19.260 5.090 100 year +40% CC 30 minute winter 224.948 90.705
10 year 480 minute winter 12.796 5.090 100 year +40% CC 60 minute summer 214.603 56.713
10 year 600 minute summer 15.690 4.291 100 year +40% CC 60 minute winter 142.577 56.713
10 year 600 minute winter 10.720 4.291 100 year +40% CC 120 minute summer 129.587 34.246
10 year 720 minute summer 13.925 3.732 100 year +40% CC 120 minute winter 86.094 34.246
10 year 720 minute winter 9.358 3.732 100 year +40% CC 180 minute summer 97.729 25.149
10 year 960 minute summer 11.365 2.993 100 year +40% CC 180 minute winter 63.526 25.149
10 year 960 minute winter 7.528 2.993 100 year +40% CC 240 minute summer 75.977 20.078
10 year 1440 minute summer 8.174 2.191 100 year +40% CC 240 minute winter 50.477 20.078
10 year 1440 minute winter 5.493 2.191 100 year +40% CC 360 minute summer 56.677 14.585
30 year 15 minute summer 268.706 76.035 100 year +40% CC 360 minute winter 36.841 14.585
30 year 15 minute winter 188.566 76.035 100 year +40% CC 480 minute summer 43.979 11.622
30 year 30 minute summer 174.929 49.499 100 year +40% CC 480 minute winter 29.219 11.622
30 year 30 minute winter 122.757 49.499 100 year +40% CC 600 minute summer 35.604 9.738
30 year 60 minute summer 116.589 30.811 100 year +40% CC 600 minute winter 24.327 9.738
30 year 60 minute winter 77.459 30.811 100 year +40% CC 720 minute summer 31.433 8.424
30 year 120 minute summer 70.438 18.615 100 year +40% CC 720 minute winter 21.125 8.424
30 year 120 minute winter 46.797 18.615 100 year +40% CC 960 minute summer 25.432 6.697
30 year 180 minute summer 53.298 13.715 100 year +40% CC 960 minute winter 16.847 6.697
30 year 180 minute winter 34.645 13.715 100 year +40% CC 1440 minute summer 18.055 4.839
30 year 240 minute summer 41.604 10.995 100 year +40% CC 1440 minute winter 12.134 4.839

Flow+ v10.1 Copyright © 1988-2022 Causeway Technologies Ltd




CAUSEWY

14.02.2022

File: SURFACE WATER_5I_s.pfd
Network: Storm Network

Page 5
Attenuation 5l/s
C1908
Welwyn Campus

Results for 1 year Critical Storm Duration. Lowest mass balance: 99.85%

Node Event

180 minute winter
15 minute summer
15 minute winter
15 minute winter
15 minute winter

15 minute summer
15 minute winter
15 minute winter

15 minute summer
15 minute winter
15 minute winter

Link Event us
(Upstream Depth) Nod
180 minute winter  AT1

15 minute winter S1
15 minute winter S2
15 minute winter S3

15 minute summer S4
15 minute winter S5
15 minute winter S6

15 minute summer S9
15 minute winter S7
15 minute winter S8

us
Node
AT1
DD

S1
S2
S3

S4
S5
S6

S9

S7
S8

e

Peak
(mins)
144

1
10
10
10

9
10
10

8
10
10

Link

1.004

1.000
1.001
1.002

1.003
2.000
2.001

Level
(m)
96.962
96.581
99.544
99.146
98.824

97.739
98.696
97.664

96.997
98.022
97.686

DS

Node

S9

S2
S3
sS4

AT1
S6
AT1

Hydro-Brake® DD

3.000
4.000

Depth Inflow

(m)
0.187
0.000
0.069
0.103
0.100

0.065
0.026
0.064

0.297
0.072
0.086

Outflow

(1/s)
22.0

121
19.2
37.9

41.9
2.5
11.0

4.9
18.6
11.5

(1/s)
18.1
4.9
12.1
19.6
38.4

41.8
2.5
11.0

42.8
18.6
11.5

Node
Vol (m3)
58.6877

0.0000

0.1111

0.0863

0.1973

0.0940
0.0125
0.0604

0.5550
0.1737
0.1106

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

Velocity Flow/Cap
(m/s)
0.636

0.880
1.113
1.893

4.836
1.243
1.300

1.763
1.162

0.102

0.208
0.405
0.228

0.068
0.063
0.138

0.203
0.541

Status

OK
OK
OK
OK
OK

OK

OK
OK

OK
OK

Link Discharge

Vol (m3) Vol (m?)

0.1115

0.4858
0.5058
0.9152

0.0348
0.0408
0.0364

35.5
0.1850
0.0784

Flow+ v10.1 Copyright © 1988-2022 Causeway Technologies Ltd
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File: SURFACE WATER_5I_s.pfd
Network: Storm Network

Page 6
Attenuation 5l/s
C1908
Welwyn Campus

Results for 10 year Critical Storm Duration. Lowest mass balance: 99.85%

Node Event us Peak
Node (mins)
180 minute winter  AT1 176
15 minute summer DD 1
15 minute winter S1 10
15 minute winter S2 10
15 minute winter S3 10
15 minute summer S4 10
15 minute winter S5 10
15 minute winter S6 10
180 minute winter  S9 176
15 minute winter S7 10
15 minute winter S8 10
Link Event us Link
(Upstream Depth) Node
180 minute winter  AT1 1.004
15 minute winter S1 1.000
15 minute winter S2 1.001
15 minute winter S3 1.002
15 minute summer S4 1.003
15 minute winter S5 2.000
15 minute winter S6 2.001

180 minute winter  S9
15 minute winter S7
15 minute winter S8

Level
(m)
97.185
96.581
99.574
99.202
98.869

97.762
98.706
97.693

97.185
98.055
97.786

DS
Node

S9

S2
S3
sS4

AT1
S6
AT1

Hydro-Brake® DD

3.000
4.000

Depth
(m)
0.410
0.000
0.099
0.159
0.145

0.088
0.036
0.093

0.485
0.105
0.186

Inflow

(1/s)

Outflow
(1/s)

13.0

234
37.2
73.8

81.7
4.9
21.3

5.0
36.1
22.0

35.9

5.0
234
37.8
74.4

81.6
4.9
21.3

18.2
36.1
22.2

Node
Vol (m3)
128.5929

0.0000

0.1582

0.1327

0.2876

0.1279
0.0176
0.0887

0.9068
0.2535
0.2382

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

Velocity Flow/Cap
(m/s)
-0.248

1.022
1.290
2.249

4.974
1.509
1.524

2.086
1.253

Status

OK
OK
OK
OK

OK
OK
OK

OK

Link Discharge

Vol (m3) Vol (m?)

-0.060

0.402
0.786
0.444

0.133
0.124
0.268

0.395
1.037

0.1408

0.8065
0.8456
1.5007

0.0833
0.0659
0.0601

116.7
0.3035
0.1354

Flow+ v10.1 Copyright © 1988-2022 Causeway Technologies Ltd
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Attenuation 5l/s
C1908
Welwyn Campus

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.85%

Node Event

240 minute winter
15 minute summer
15 minute winter
15 minute winter
15 minute winter

15 minute summer
15 minute winter
15 minute winter

240 minute winter
15 minute summer
15 minute winter

us
Node
AT1
DD

S1
S2
S3

S4
S5
S6

S9
S7
S8

Link Event
(Upstream Depth)
240 minute winter

15 minute winter
15 minute winter
15 minute winter

15 minute summer
15 minute winter
15 minute winter

240 minute winter
15 minute summer
15 minute winter

us
Node
AT1

S1
S2
S3

S4
S5
S6

S9
S7
S8

Peak

(mins)

232
1
10
10
10

10
10
10

232
10
10

Link

1.004

1.000
1.001
1.002

1.003
2.000
2.001

Hydro-Brake®

3.000
4.000

Level
(m)
97.340
96.581
99.588
99.240
98.892

97.774
98.711
97.708

97.340
98.071
97.900

DS
Node

S9

S2
S3
sS4

AT1
S6
AT1

Depth
(m)
0.565
0.000
0.113
0.197
0.168

0.100
0.041
0.108

0.640
0.121
0.300

Inflow

(1/s)

36.7

5.0
29.6
47.9
93.8

103.0

Outflow
(1/s)

13.4

29.6
46.6
93.1

103.1

6.2
27.1

5.0
45.7
28.1

6.2
27.1

18.6
45.7
28.2

Node
Vol (m3)
177.3717

0.0000

0.1810

0.1648

0.3323

0.1451
0.0198
0.1028

1.1976
0.2936
0.3847

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

Velocity Flow/Cap

(m/s)
-0.193

1.060
1.330
2.374

4.960
1.612
1.611

2.202
1.595

Vol (m3)

-0.062

0.509
0.983
0.560

0.168
0.157
0.341

0.500
1.322

Status

OK
OK
OK
OK

OK
OK
OK

OK

Link Discharge
Vol (m3)

0.1408

0.9818
1.0397
1.7933

0.1054
0.0780
0.0724

131.1
0.3638
0.1380
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Network: Storm Network

Attenuation 5l/s
C1908
Welwyn Campus

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.85%

Node Event us Peak
Node (mins)
360 minute winter  AT1 352
15 minute summer DD 1
15 minute winter S1 10
15 minute winter S2 10
15 minute winter S3 10
360 minute winter S4 352
15 minute summer S5 10
360 minute winter  S6 352
360 minute winter  S9 352
15 minute winter S7 10
15 minute winter S8 10
Link Event us Link
(Upstream Depth) Node
360 minute winter  AT1 1.004
15 minute winter S1 1.000
15 minute winter S2 1.001
15 minute winter S3 1.002
360 minute winter  S4 1.003
15 minute summer S5 2.000
360 minute winter  S6 2.001

360 minute winter  S9
15 minute winter S7
15 minute winter S8

Level
(m)
97.971
96.581
100.198
99.827
98.991

97.971
98.725
97.971

97.971
98.145
98.490

DS

Node

S9

S2
S3
sS4

AT1
S6
AT1

Hydro-Brake® DD

3.000
4.000

Depth

(m)
1.196
0.000
0.723
0.784
0.267

0.297
0.055
0.371

1.271
0.195
0.890

Outflow

(1/s)
-19.7

50.2
80.6
163.1

35.7
11.3
6.4

5.0
83.1
50.1

Inflow

Node

(1/s) Vol (m3)

50.8 37
5.0
53.9
82.5
166.3

24.7
11.3
8.2

24.6
83.1
51.2

5.0626
0.0000
1.1608
0.6554
0.5292

0.4292
0.0265
0.3526

2.3762
0.4720
1.1419

Flood Status
(m?)
0.0000
0.0000 OK
0.0000
0.0000
0.0000 OK

0.0000 OK
0.0000 OK
0.0000

0.0000
0.0000 OK
0.0000

Velocity Flow/Cap Link Discharge

(m/s)
-0.280

1.262
2.026
2.610

3.023
1.627
1.133

2.429
2.843

Vol (m3) Vol (m?)
0.091 0.1408

0.862  1.3750

1.700  1.1533
0.982  3.1262
0.058 0.2111
0.285  0.1653
0.080 0.1710

162.2
0.909  0.5969
2356 0.1380
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Appendix C

Exceedance Event Flow Plan
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