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A summary of exploratory holes undertaken in presented in Table 1 below. 

Table 1 – Summary of Exploratory Holes Undertaken 

Hole Type* Depth (m) Date Started Date Finished 
Location 

Backfill Details** 
Easting (m) Northing (m) 

WS01 WS 2.00 16/11/2023 16/11/2023 363892 171723 A 

DPWS01 DP 2.50 16/11/2023 16/11/2023 363892 171723 A 

WS02 WS 2.00 16/11/2023 16/11/2023 363868 171735 A 

DPWS02 DP 2.70 16/11/2023 16/11/2023 363868 171735 A 

WS03 WS 1.50 16/11/2023 16/11/2023 363887 171747 A 

DPWS03 DP 1.80 16/11/2023 16/11/2023 363887 171747 A 

WS04 WS 2.00 16/11/2023 16/11/2023 363889 171738 A 

DPWS04 DP 2.30 16/11/2023 16/11/2023 363889 171738 A 

TP01 TP 1.70 16/11/2023 16/11/2023 363889 171732 A 

The fieldwork was carried out generally in accordance with BS 5930:2015 Code of Practice for 
Site Investigations, Eurocode 7, unless otherwise stated.  The exploratory hole locations are 
shown approximately on the Exploratory Hole Location Plan below: 

Figure 4 - Exploratory Hole Location Plan 

 

3.2 Laboratory Testing Programme 

A programme of laboratory testing was carried out on samples taken from the various strata to 
assist in classification and determine the engineering properties of the materials underlying the 
site. The testing was scheduled by EEGSL and carried out by GSTL Ltd. The test procedures 
used were generally in accordance with the methods described in BS1377:1990 Details of the 
specific tests used in each case are given in Table 2 overleaf. 

  



Earth Environmental
& Geotechnical Ltd

Tel / Fax: 01225 858823 Job No: B3327 Time Depth of

Web: www.earthenvironmental.co.uk Site: Memorial Road Hanham Elapsed Water below GL

Email: southwest@earthenvironmental.co.uk Client: Grandie Developments (mins:sec) (m)

0.00 0.700

Location Reference: TP01 Test 1 1.00 0.700

Date 16/11/2023 2.00 0.700

Geology in test section slightly gravelly, slightly silty, sandy CLAY  3.00 0.700

Depth to Base of Hole 1.70 m 4.00 0.710

Effective Depth 1.70 m 5.00 0.710

Hole Width 0.25 m 7.00 0.710

Hole Length 1.80 m 10.00 0.710

Depth to water at start of test below ground level 0.70 m 15.00 0.720

Depth to water at end of test below ground level 0.73 m 30.00 0.720

Effective storage depth to 75% full 1.28 m 45.00 0.720

(Depth below GL) 0.43 m 60.00 0.720

Effective storage depth to 50% full 0.85 m 90.00 0.730

(Depth below GL) 0.85 m 120.00 0.730

Effective storage depth to 25% full 0.43 m 135.00 0.730

(Depth below GL) 1.28 m

Height to 50% depth 0.50 m3

Effective Storage Volume Vp75-25 0.77 m3

Time tp25 at which water is 75% of effective depth (minutes) mins

Time tp25 at which water is 25% of effective depth (minutes) mins

Time for water level to fall between Vp75 -25 0.0 mins

Time for water level to fall between Vp75 -25 0.0 secs

Internal surface area of hole up to 50% depth including base 3.94 m2

Soil Infiltration Rate, f m/s

 

SOAKAWAY TEST

(To: BRE 365 2016)
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Reproduced from the Ordnance Survey map by permission on behalf of the Controller of Her Majesty 's Stationery Office © Crown Copyright.  Licence 100019539.
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WATER MAINS     Public                Private

Public
Raw Water

Abandoned                                 
Valve          Hydrant            PRV            Meter

SEWERS   Public  -  Section 104 - Private
Foul

Combined

Surface

Abandoned sewers

OTHER WESSEX PIPES
Rising Mains

Effluent Disposal Main
Overflow

NON-WESSEX PIPES

Private Rising Mains
Culverted Water Course

Highway Drain

Printed on :

Information in this plan is provided for identification 
purposes only. No warranty as to accuracy is given or 

implied. The precise route of pipe work may not exactly 

match that shown. Wessex Water does not accept 
liability for inaccuracies. Sewers and lateral drains 

adopted by Wessex Water under the Water Industry 

(Schemes for Adoption of Private Sewers) Regulations 
2011 are to be plotted over time and may not yet be 

shown.

In carrying out any works, you accept liability for the 

cost of any repairs to Wessex Water apparatus damaged 
as a result of your works. You are advised to commence 

excavations using hand tools only. Mechanical digging 

equipment should not be used until pipe work has been 
precisely located.

If you are considering any form of building works and 

pipe work is shown within the boundary of your property 

or a property to be purchased (or very close by) a 
surveyor should plot its exact position prior to 

commencing works or purchase. If you are proposing to 

build over or near Wessex Water’s apparatus you should 
contact the Developer Services Team, tel: 01225 526333 

or e-mail: developer.enquiries@wessexwater.co.uk to 

discuss your proposals to discuss your proposals.

109 Memorial Road

Hanham, Bristol

04/09/2019 14:11

363856.77 , 171745.44
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Design Se ngs

Rainfall Methodology
Return Period (years)

Addi onal Flow (%)
FSR Region

M5-60 (mm)
Ra o-R

CV
Time of Entry (mins)

FSR
100
0
England and Wales
20.000
0.400
0.750
5.00

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

Minimum Velocity (m/s)
Connec on Type

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

Include Intermediate Ground
Enforce best prac ce design rules

30.00
150.0
1.00
Level So ts
0.200
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Eas ng
(m)

Northing
(m)

Depth
(m)

S1
S2
S3
S4
S5 (FCMH)
S6

0.014
0.005
0.008
0.008
0.009

5.00
5.00
5.00
5.00
5.00

61.000
61.000
61.000
61.000
61.000
61.000

450
600
600
600

1200
1350

53.622
62.231
51.191
42.785
30.883
21.254

22.448
36.258
43.258
29.811
37.553
22.272

0.800
1.003
1.241
1.439
1.616
1.842

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S1 S2 16.274 0.600 60.200 59.997 0.203 80.0 150 5.24 150.0

1.000 1.125 19.9 5.8 0.650 0.853 0.014 0.0 55 0.977

1.001 S2 S3 13.072 0.600 59.997 59.834 0.163 80.0 150 5.43 150.0

1.001 1.125 19.9 8.0 0.853 1.016 0.020 0.0 66 1.063

1.002 S3 S4 15.858 0.600 59.759 59.561 0.198 80.0 225 5.62 150.0

1.002 1.463 58.2 11.1 1.016 1.214 0.027 0.0 66 1.133

1.003 S4 S5 (FCMH) 14.198 0.600 59.561 59.384 0.177 80.0 225 5.78 150.0

1.003 1.463 58.2 14.3 1.214 1.391 0.035 0.0 76 1.217

1.004 S5 (FCMH) S6 18.062 0.600 59.384 59.158 0.226 80.0 225 5.98 150.0

1.004 1.463 58.2 18.0 1.391 1.617 0.044 0.0 86 1.293

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 16.274 80.0 150 Circular 61.000 60.200 0.650 61.000 59.997 0.853

1.000 S1 450 Manhole Adoptable S2 600 Manhole Adoptable

1.001 13.072 80.0 150 Circular 61.000 59.997 0.853 61.000 59.834 1.016

1.001 S2 600 Manhole Adoptable S3 600 Manhole Adoptable

1.002 15.858 80.0 225 Circular 61.000 59.759 1.016 61.000 59.561 1.214

1.002 S3 600 Manhole Adoptable S4 600 Manhole Adoptable

1.003 14.198 80.0 225 Circular 61.000 59.561 1.214 61.000 59.384 1.391

1.003 S4 600 Manhole Adoptable S5 (FCMH) 1200 Manhole Adoptable

1.004 18.062 80.0 225 Circular 61.000 59.384 1.391 61.000 59.158 1.617

1.004 S5 (FCMH) 1200 Manhole Adoptable S6 1350 Manhole Adoptable

Manhole Schedule

Node Eas ng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

S1

S2

S3

S4

S5 (FCMH)

53.622

62.231

51.191

42.785

30.883

22.448

36.258

43.258

29.811

37.553

61.000

61.000

61.000

61.000

61.000

0.800

1.003

1.241

1.439

1.616

450

600

600

600

1200

0

1

0

1
0

1
0

1
0

0
1

0
1

0
1

0
1

0

1.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004

60.200
59.997

59.997
59.834

59.759
59.561

59.561
59.384

59.384

150
150

150
150

225
225

225
225

225
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Manhole Schedule

Node Eas ng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

S6 21.254 22.272 61.000 1.842 1350 1 1 1.004 59.158 225

Simula on Se ngs

Rainfall Methodology
Summer CV

Winter CV

FEH-22
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Detailed
x
240

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

Check Discharge Volume

20.0
x
x

Storm Dura ons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

2
5

30

0
0
0

0
0
0

0
0
0

30
100
100

40
0

45

0
0
0

0
0
0

Node S5 (FCMH) Online Ori ce Control

Flap Valve
Replaces Downstream Link

x
✓

Invert Level (m)
Design Depth (m)

59.384
0.750

Design Flow (l/s)
Diameter (m)

2.1
0.034

Discharge Coe cient 0.600

Node S5 (FCMH) Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

59.384
124

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 18.5 18.5 0.750 18.5 18.5 0.751 0.0 18.5

MANHOLE SCHEDULE

MH
No.

MANHOLE
DIAMETER

(mm)

450

450
450

MANHOLE
TYPE

PPIC

PPIC
PPIC

COVER
LEVEL

(m)

INVERT
LEVEL

(m)

COVER CLEAR OPENING
AND COVER GRADE

450x450 / BS EN 124 CLASS B125

450x450 / BS EN 124 CLASS B125

NOTES
(TO BUILDING REULATIONS PART H)

450x450 / BS EN 124 CLASS B125

450x450 / BS EN 124 CLASS B125450 PPIC
F1

F3
F2

F4

61.00
61.00
61.00
61.00

FOUL WATER MANHOLE SCHEDULE

60.10
60.10
60.10
59.30
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Results for 2 year Cri cal Storm Dura on.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.230 0.030 1.8 0.0157 0.0000 OK

15 minute winter S1 1.000 S2 1.8 0.617 0.089 0.0468

15 minute winter S2 11 60.033 0.036 2.5 0.0139 0.0000 OK

15 minute winter S2 1.001 S3 2.4 0.750 0.120 0.0416

15 minute winter S3 11 59.795 0.036 3.3 0.0148 0.0000 OK

15 minute winter S3 1.002 S4 3.3 0.728 0.057 0.0728

15 minute summer S4 10 59.603 0.042 4.1 0.0164 0.0000 OK

15 minute summer S4 1.003 S5 (FCMH) 4.1 0.916 0.071 0.1228

180 minute winter S5 (FCMH) 124 59.541 0.157 1.8 2.9613 0.0000 OK

180 minute winter S5 (FCMH) Ori ce S6 0.9 7.6

15 minute summer S6 1 59.158 0.000 0.7 0.0000 0.0000 OK
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Results for 5 year Cri cal Storm Dura on.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.239 0.039 3.0 0.0202 0.0000 OK

15 minute winter S1 1.000 S2 3.0 0.711 0.149 0.0677

15 minute winter S2 10 60.044 0.047 4.1 0.0181 0.0000 OK

15 minute winter S2 1.001 S3 3.9 0.862 0.198 0.0598

15 minute winter S3 11 59.806 0.047 5.5 0.0191 0.0000 OK

15 minute winter S3 1.002 S4 5.5 0.839 0.094 0.1040

120 minute winter S4 86 59.628 0.067 2.6 0.0265 0.0000 OK

120 minute winter S4 1.003 S5 (FCMH) 2.6 0.646 0.045 0.3530

120 minute winter S5 (FCMH) 88 59.628 0.244 3.3 4.5930 0.0000 SURCHARGED

120 minute winter S5 (FCMH) Ori ce S6 1.2 9.2

15 minute summer S6 1 59.158 0.000 0.9 0.0000 0.0000 OK
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Results for 30 year Cri cal Storm Dura on.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.252 0.052 5.1 0.0269 0.0000 OK

15 minute winter S1 1.000 S2 5.0 0.810 0.254 0.1014

15 minute winter S2 10 60.060 0.063 6.9 0.0245 0.0000 OK

15 minute winter S2 1.001 S3 6.7 0.992 0.339 0.0892

15 minute winter S3 10 59.822 0.063 9.4 0.0254 0.0000 OK

15 minute winter S3 1.002 S4 9.4 0.972 0.162 0.1919

120 minute winter S4 92 59.797 0.236 4.1 0.0930 0.0000 SURCHARGED

120 minute winter S4 1.003 S5 (FCMH) 3.9 0.659 0.067 0.5647

120 minute winter S5 (FCMH) 92 59.797 0.413 4.9 7.7735 0.0000 SURCHARGED

120 minute winter S5 (FCMH) Ori ce S6 1.5 14.9

15 minute summer S6 1 59.158 0.000 1.2 0.0000 0.0000 OK
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Results for 30 year +40% CC Cri cal Storm Dura on.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.263 0.063 7.1 0.0325 0.0000 OK

15 minute winter S1 1.000 S2 7.0 0.874 0.354 0.1309

15 minute winter S2 10 60.074 0.077 9.6 0.0298 0.0000 OK

15 minute winter S2 1.001 S3 9.4 1.076 0.473 0.1146

120 minute winter S3 94 59.979 0.220 4.3 0.0893 0.0000 OK

120 minute winter S3 1.002 S4 4.3 0.733 0.074 0.6287

120 minute winter S4 94 59.979 0.418 5.6 0.1647 0.0000 SURCHARGED

120 minute winter S4 1.003 S5 (FCMH) 5.1 0.725 0.087 0.5647

120 minute winter S5 (FCMH) 94 59.979 0.595 6.5 11.1940 0.0000 SURCHARGED

120 minute winter S5 (FCMH) Ori ce S6 1.8 20.6

15 minute summer S6 1 59.158 0.000 1.4 0.0000 0.0000 OK
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Results for 100 year Cri cal Storm Dura on.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.260 0.060 6.5 0.0308 0.0000 OK

15 minute winter S1 1.000 S2 6.4 0.857 0.323 0.1221

15 minute winter S2 10 60.070 0.073 8.8 0.0282 0.0000 OK

15 minute winter S2 1.001 S3 8.6 1.054 0.433 0.1071

60 minute winter S3 58 59.912 0.153 6.6 0.0623 0.0000 OK

60 minute winter S3 1.002 S4 6.6 0.845 0.113 0.5439

60 minute winter S4 58 59.912 0.351 8.5 0.1384 0.0000 SURCHARGED

60 minute winter S4 1.003 S5 (FCMH) 7.4 0.855 0.127 0.5647

60 minute winter S5 (FCMH) 59 59.912 0.528 9.6 9.9381 0.0000 SURCHARGED

60 minute winter S5 (FCMH) Ori ce S6 1.7 15.4

15 minute summer S6 1 59.158 0.000 1.4 0.0000 0.0000 OK
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Results for 100 year +45% CC Cri cal Storm Dura on.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

120 minute winter S1 94 60.318 0.118 3.1 0.0611 0.0000 OK

120 minute winter S1 1.000 S2 3.1 0.726 0.156 0.2642

120 minute winter S2 94 60.318 0.321 4.2 0.1241 0.0000 SURCHARGED

120 minute winter S2 1.001 S3 4.3 0.873 0.216 0.2301

120 minute winter S3 94 60.317 0.558 5.9 0.2267 0.0000 SURCHARGED

120 minute winter S3 1.002 S4 5.3 0.714 0.091 0.6307

120 minute winter S4 94 60.318 0.757 6.9 0.2981 0.0000 SURCHARGED

120 minute winter S4 1.003 S5 (FCMH) 6.4 0.734 0.110 0.5647

120 minute winter S5 (FCMH) 94 60.317 0.933 8.3 14.3509 0.0000 SURCHARGED

120 minute winter S5 (FCMH) Ori ce S6 2.3 26.7

15 minute summer S6 1 59.158 0.000 1.7 0.0000 0.0000 OK


