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1.0 BRIEF 
 

Graham Scofield Associates Ltd have been appointed by Northern Trust Co. Ltd, to 
undertake a Drainage Strategy in support of a planning application to construct 4No 
Industrial Buildings comprising 9 Business units at Sandbrook Park, Sandbrook Way, 
Rochdale, OL11 1RY. 
 

1.1 Limitations 
 
The opinions expressed within this review are based upon sourced documentation 
available.  Graham Schofield Associates Ltd have not undertaken any or quantitative 
assessments or special investigations.  
 
The report is based upon current guidance and may therefore require revision to 
incorporate any future changes in guidance or legislation. 
 

2.0 EXISTING SITE DESCRIPTION AND LOCATION 
 
2.1 Site Location 

 A brown field site located at National Grid Reference 389543; (E), 412045 (N) and is
 currently vacant. The site is roughly rectangular in shape, of some 0.54 Ha in area at 
the location indicated below in Figure 1. It is the next and final phase of development 
on land owned by Northern Trust Co. Ltd.   

 

 

 

 

 

 
 

 

 

 

Figure 1:  Site Location Plan 

The site is bounded to the north by the previous phase of the development. The south 
boundary adjoins the public access area of Sandbrook Park.  

The eastern boundary is shared with an adopted public cycle and footpath fronting 
residential property and the west boundary fronts the main site road and provides the 
access points into this phase of the development. 
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2.1 Notable Features 

At the time, this report has been written a topographical survey of the area had been 
undertaken and is to be found in Appendix ‘A’ 

The site falls from an O.S. level of approximately 137.0m along the north boundary to 
approximately 131.5m along the south boundary over a distance of approximately 
115.0m. 

This equates to an average gradient of 1 in 21.  Thus it is proposed to introduce a 
retaining wall part way down the site. 

3.0 DEVELOPMENT PROPOSALS 

To develop 4 no. Industrial Buildings comprising 9 Business units. 

Proposed finished floor levels are pitched; thus; -  
 
    
 

 

4.0 SURFACE WATER MANAGEMENT 

This drainage strategy report aims to examine the current site and its context in terms 
of any existing drainage regimes. Based on this information and paying due regard to 
any Environmental / Topographical constraints associated with the site, examination 
of available options for the satisfactory disposal of foul and surface water flows will 
be investigated. From these investigations a preferred Surface Water Management 
Plan is to be developed for later detailed design development for compliance with the 
Building Regulations Part H.   

The basis of this strategy will be to identify a robust and workable drainage solution 
that can be delivered for the site that is fully compliant with current Planning Policy, 
Building Regulations, and design guidance. The site is in Flood Zone 1, the site is less 
than 1 ha and does not appear to have critical drainage problems. 

5.0 EXISTING SITE DRAINAGE ARRANGEMENTS & FLOOD RISK 

5.1  Existing Site Drainage 
 

From the United Utilities asset search information, it has been determined there are no 
separate public surface water sewers which run within or near to the site.  However, to 
the southern boundary of the development site, as a whole, the watercourse known as 
‘Sudden Brook’ runs in culvert throughout the entire length of the site.   

 
It is worthy of note that when phase 1 of the site was developed in 2004 the method of 
disposal of the surface water was via a series of traditional stone filled soakaways 
which have performed satisfactorily over the years. The following phase was 
developed in 2021/2022 and a similar soakaway system was employed for the 
disposal of surface water. 

Block A - 136.500 
Block B - 136.000 
Block C - 133.950 
Block D - 133.750 
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The site wide development made allowance in the design of the foul drainage for the 
future development of the site. The foul drainage discharges to a trunk sewer located 
along the southern boundary of the development site.   

 

5.2 Existing Flood Risk 

The Environment Agency Flood Map for Planning has been reviewed to initially 
assess the level of flood risk for the area - see Figure 2 below. The flood map shows 
areas that are a risk of flooding in a 1% (1 in 100 year) fluvial or a 0.5% (1 in 200 
year) tidal and a 0.1% (1 in 1000 year) Annual Exceedance Probability (AEP). 

This information indicates that the site lies within an area defined as Flood Zone 1 
"Low Probability" envelope, which is assessed as having a less than 0.1% annual 
probability of rivers or sea flooding in any year by reference to National Planning 
Policy Framework (NPPF). The flood risk mapping indicates that the site is not within 
an area identified as being at risk. The Flood Map does not provide information on the 
depth of flooding associated with flood zones.  

 
Figure 2: Environment Agency Flood Mapping for Planning 

The Environment Agency also predicts the depth of flooding associated with each 
probability scenario. Figure 3 below indicates extent of depth associated with the High 
Probability risk. A high probability means that each year, the area has a chance of 
flooding greater than 1 in 30 (3.3%). In this scenario, the predicted water depth for the 
site is not at high risk of flooding. 
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Figure 3: Environment Agency Surface Water Flooding – High Risk: Depth Extract 

Surface Water Flooding has also been considered for the Low Probability event, Figure 
4 below. In this respect, a Low Probability indicates flooding occurring because of rainfall 
will have an annual probability of occurring between 0.1% (1 in 1000 years) and 1% (1 in 
100 years). The predicted water depth for the site is not at high risk of flooding. 

 
 

 

 

 

 

 

 

 

Figure 4: Environment Agency Surface Water Flooding –Low Risk: Depth Extract 

 
6.0 PROPOSED SITE DRAINAGE ARRANGEMENTS 

The development represents the next phase of construction on a larger development site 
on which the first phase of the development was carried out in 2004, with a further 
phase being completed in 2022. The first phase of the development installed a foul water 
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drainage system with capacity to cater for the later phases of development.  Surface 
water was disposed of via soakaways. 

The current site area is 0.54 Ha of vacant land comprising grass and topsoil over made 
ground comprising gravel, brick, concrete, sand overlying coarse subrounded sand and 
gravel. The proposal includes four detached industrial properties.  The development 
proposals for the site will result in an increase of the impermeable area of 0.48 Ha and 
therefore an increase in the peak surface water runoff rates and volume from the site. 
The development proposals and their associated drainage implications are reviewed 
below. 

6.1 Foul Water 

The existing foul water drainage system was designed for a fully developed site for 
commercial use throughout.  As such the change of use to industrial will reduce the 
discharge rate. 

It is therefore proposed to discharge the foul drainage directly into the existing privately 
owned (by the developer) system which eventually outfalls into the public trunk sewer. 

6.2 Surface Water 

Following the drainage hierarchy as presented in Paragraph 80 of the National 
Planning Policy Guidance the options for surface water management/discharge must 
be considered in the following order:  

 
1. Infiltration (percolation) through the soil/sub strata 
2. To a Surface Water Body (pond, ditch, stream, river) 
3. To a Surface Water Sewer or a Highway Drain 
4. Combined Water Sewer 

The disposal of surface water from the previous phases of development was to 
soakaway.  As such the site investigation for the adjacent previous phases included 
percolation tests in accordance with BRE Digest 365.  The results of the tests showed 
the sub-strata is conducive to the use of soakaways as an effective mode of the disposal 
of water.  This method is the preferred option for compliance with the National Planning 
Policy.  

 
  To “trigger” the design of the surface water drainage system the HR Wallingford 

Greenfield run off estimation was used to undertake the calculation using IH – 124 
methodology which gave a Q bar of 4.76 litres/second.  A copy of HR Wallingford 
Greenfield Runoff rate estimation tool report is provided in Appendix ‘D’. 

  
It is proposed to provide a linear soakaway system incorporating attenuation.  A 
model of the proposed surface water drainage was created and simulated storm events 
for 1in 2 year, 1 in 30 year, 1 in 100 year + climate change allowance.  The Climate 
Change Allowance was derived from “Flood Risk assessments: climate changes 
allowances” gov.uk website “Table 2: peak rainfall intensity allowance in small 
catchments (less than 5km2) or urban drainage catchments (based on a 1961 to 1990 
baseline)” The structural design cases for wind loading use a design life of 50 years, 
this will be utilised for the drainage design life, this would put the development in the 
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“Total potential change anticipated for the ‘2080s’ (2070 to 2115)”  The guidance 
states that “Design your drainage system to make sure there is no increase in the rate 
of runoff discharged from the site for the upper end allowance.” Hence 40% 
allowance is used.  The results and a proposed drainage layout are shown in Appendix 
D; E and F. 

 
6.3 Flood Risk 

The development proposals are not currently located within areas identified by the 
Environment Agency as being at risk of flooding for planning purposes.  Based on being 
able to satisfactorily manage the surface water flows from the site by means of 
attenuation and controlled discharge by infiltration it is considered that the development 
proposals do not affect upon the current flood risk areas or increase the risk of flooding. 

 
7.0 SUMMARY 

A review of the relevant guidance documents and various types of data collected at 
the site has enabled a full assessment of the flood risks to be quantified. The site is 
located within the Flood Zone 1 therefore all uses of land are appropriate in this zone. 

This assessment has investigated the possibility of groundwater flooding and flooding 
from other sources at the site.  It is considered that there will be low risk of 
groundwater flooding across the site and low risk of flooding from other sources.   

It is proposed that a new foul drain from the development site be connected to the 
existing private site drainage. 
 
The proposed method of managing the surface water runoff is by soakaway with 
attenuation. 
 
Development of the site is not considered to represent an increased flood risk to the site 
or the wider area. The permeable area of the site will likely decrease, however, with 
effective storage measures to accommodate the 100yr + 40% climate change events it 
will be possible to manage efficiently the surface water runoff from the proposed 
development.  

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX ‘A’ – 

Topographical Survey 



stn1
137.236

137.647

137.753

137.554

137.718

137.728

137.780

137.747

137.796

137.923

137.581

137.419

137.448

137.409

137.552

137.431

137.642

137.548137.555137.546

137.367

137.355

137.158

137.423

137.520

137.408

137.582

137.195

137.150

137.175

137.316

137.250

137.195

136.950

136.526

136.554

137.103

137.243

137.276

137.183

137.125

137.402

137.784

137.637
137.693

137.676

137.806

137.816

140.477

140.289
140.300

140.778

140.922

140.261
140.380

140.472

140.707

140.168

138.471

138.428

138.300

138.811

138.141

137.804

137.900

138.022

137.855

137.724

137.846

137.818

13
7.7

36

137.190

137.392

137.047

13
9.9

16

137.779

138.221

138.506

138.627

138.506

stn1
137.236

stn2
136.388

BT

BT

BT

BT

BT

BT

BT

TV

TV

TV

TV

TV

TV

CL136.142
MH

CL137.204
MH

CL135.111
MH

CL136.433
MH

CL137.002
MH

CL134.485
MH

CL134.548
MH

CL132.298
MH

CL133.500
MH

CL131.957
MH

13
4.0

65

13
4.

14
6

13
4.

23
4

13
4.

40
9

134.662

135.025

135.512

135.964

136.245

136.388

136.600

136.753

137.040

137.259

13
7.1

92

137.195

137.162

137.192

137.214

136.991

136.840

13
6.6

74

136.590

136.382
136.137

13
5.8

54

13
5.

65
5

13
5.

32
8

13
5.

59
3

135.862

135.783

135.540

135.000

134.647

134.398

133.923

133.507

133.145

132.884

133.819

134.032

13
4.

28
1

13
4.

44
2

13
4.

70
9

13
5.

28
3

13
5.9

58

136.255

136.152
136.048 135.982

135.907

13
2.

71
0

132.874

132.915

132.500

132.121

131.736

131.721

134.527
134.430

134.141

133.754

133.474

133.098

132.826

132.571

132.226

13
1.

77
5

LP

LP

LP

LP

LP

LP

LP

LP

G
13

4.
17

7

G1
34

.8
30

G
13

4.
90

1

G136.275
G136.239

G133.643

G131.805
G131.811

G131.729

G132.136

G132.488

ELEC
ELEC

BOL

BOL

BOL

BOL

US

SVSV

136.601
136.599

13
6.7

44

136.832

136.739

13
6.

47
6

13
6.3

88

13
5.9

95

13
5.

51
5

13
5.

09
3

13
4.

75
2

13
4.

54
5

13
4.

46
1

135.871

135.468

135.050
134.936

13
4.

88
9

13
4.8

41

134.234

13
4.

19
6

134.145

134.156
134.299

134.257

133.981

134.174
134.301

134.264

13
4.

20
8

134.388

134.492

13
4.

65
4

13
4.

96
4

13
5.

47
3

13
5.8

41

13
6.3

06

136.428

136.348
136.222

136.115

132.556

132.570
134.471

134.420

131.940

132.178

132.972

133.471

133.908

134.171

134.450
134.589

130.987

13
1.0

67

13
1.

13
1

13
1.

23
1

131.743

132.322

132.840

133.643

133.975

134.480

131.125

13
1.

10
2

131.042
130.906 130.744

130.931

13
1.

13
7

130.449

130.806

131.150

131.450

132.214

132.935

133.792

134.477

134.940

136.136

137.258

137.828

138.158

130.206

130.389

130.405

131.010

131.061

130.378

130.566

138.510

138.157

137.891

137.216

136.838

136.186

135.912

135.636

134.998

WM

WM

WM
WM

FH

FH

FH

CL131.087
IC

GP
GP

RH138.819

RH145.403

RH145.380

RH142.366

RH145.411

RH145.328

RH144.851

EH137.006

EH141.880

EH141.534

EH138.631

EH141.816

EH147.748

EH147.403

EH142.973

EH143.465

CCTV

CCTV

132.229

BRICK WALL

132.812

140.092

13
1.3

37

13
1.2

33

13
1.

54
7

13
1.

61
2

13
1.

68
2

131.837

132.811

133.497

134.479

135.606

135.816

136.209

137.002

137.244

137.658

137.815

137.906

138.220

138.153

141.044

141.166

141.251

141.272

141.166

14
1.4

13

14
1.3

76

141.489

141.380

141.235

140.845

140.845

134.985

131.960

139.845

CONIFERS

139.711

13
5.

0

137.013
7.5

13
7.5

13
7.5

13
0.

5

13
1.0

389550.000E

389600.000E

389650.000E

SANDBROOK W
AY

LD

LD

LD

0.5d

0.3d

137.068
137.070

137.069

136.948

WATER

WATER

ELECTRIC

0.40d
0.40d

0.40d

0.40d

0.40d

0.70d

0.4
0d

0.8
0d

0.80d

0.90d

0.80d

0.90d

0.90d

0.90d

0.6
0d

0.
50

d

0.50d

0.50d

0.30d

0.30d

0.50d

0.50d

0.40d 0.60d

0.60d

0.50d

0.40d

TOP138.572

136.900

136.900

BT
IL136.741

136.673

top of comms

top of bt

top of electric
137.274

top of electric
137.245

top of water
137.415

top of electric
136.974

top of electric
136.958

top of electric

top of electric

136.673

137.396
top of coms

137.101
top of BT

137.098
top of BT

137.306
top of BT

137.301
top of coms

137.386
top of coms

137.408

137.869
top of BT

137.497
top of BT

STN3
134.844

135.737

135.630

135.507

135.124

134.867

134.821

134.733

134.697

G135.651

G134.866

LP

137.108

137.097

137.115

137.083

137.095

137.090

CL136.042
MH

13
6.

51
7

136.187 136.077 136.086
136.063

135.825

135.672

135.431

135.257

134.998

134.503

134.019

133.779

133.349

133.186

133.035

132.813

132.544

132.330

132.113

131.975

131.706

131.825

131.937

13
2.

00
7

13
1.9

84

131.959

131.984 132.045

13
1.

97
4

131.988

132.643

132.682
132.807

13
2.

78
0

132.954

133.020

133.100

133.210

133.263

133.396

133.738

133.921

134.037

134.398

134.682

134.920

135.081

135.443

135.803

135.894

135.951

136.118

136.205

136.120

136.216

136.324

132.811

133.066

133.319

133.497

133.598

133.572133.634

133.612

13
5.0

80
135.203

135.154

13
5.2

63

13
5.5

37

136.573

136.433

136.305

136.195

136.145

136.130

136.174136.259

13
7.

00
0

13
6.

81
3

13
6.

73
5

136.703

136.068

135.811

135.225

135.082

134.805

134.826

134.883

13
6.

52
7

136.648

136.693
136.688

13
6.3

33

136.319

136.356 136.447

132.935

132.980

133.039

13
2.

95
6

136.944 136.917 136.848

136.787

136.789

136.671

136.553

136.495

136.381

136.133

135.608

135.398

135.205

134.624

134.471

134.195

133.951

133.833

133.730

133.586

133.430
132.984

132.756

132.762

132.656
132.455

132.277

134.176

134.356

134.633134.673
134.717

134.579134.430

134.827

135.039

135.164

135.208

135.215

135.702

136.052

136.200

136.256

13
6.1

91

13
6.0

59

136.036136.012

137.037 136.960 136.709 136.784
136.775

136.803
136.690

136.757
136.769

137.138

136.740

136.852

136.879

136.877

136.800

136.885

136.919

136.901

137.131

136.670

136.505

136.515

136.669

136.639

136.288

136.138

136.150

136.095

136.133

136.345

136.376

136.075

135.617

135.474

135.155

134.926

135.273

135.458

135.200

135.234

135.206

134.922

134.733

135.186

135.093

135.154

135.192

135.114

135.294

135.263

134.972

134.966

135.093

135.079

134.825

134.600

134.768

134.896

134.708

135.021

134.526

134.229

134.321

133.716

133.359

133.332

133.164

133.148

133.385

133.658

133.465

133.883

133.187

133.232

132.717

133.071

132.963

133.067

131.824

131.982

131.881

132.152

131.976

131.690

131.484

131.565

131.471

131.589

131.601

131.237

131.169
131.595

132.290

132.796

133.154

133.560

133.958

134.549

134.873

135.108

135.289

135.550

135.703

135.806

135.828

136.014

135.993

136.064

136.640

136.879

136.260

136.751

136.210

137.179

137.077

136.639

137.135
137.314

136.821

137.249

137.179

136.691

136.939

136.993

136.919
136.954

CL131.521
MH

IL133.422

IL133.098

IL132.775

IL131.190

IL129.988
IL128.397

IL130.921

BD129.707

150Ø

150Ø

150Ø

150Ø

150Ø

150Ø

150Ø

150Ø

150Ø

15
0Ø

150Ø

150Ø

150Ø
150Ø

150Ø

150Ø

15
0Ø

150Ø

IL134.392

133.5

137.0

136.5

13
6.

0

13
5.

5

135.0

134.0
134.5

13
3.0

133.5

132.5

132.0

136.5

137.0

135.0

135.5136.0

131.5

133.0

134.5

134.0

TARMAC

TARMAC

BUILDING

7978mm

NOTES AND AMENDMENTS

DESCRIPTIONREV.

REVISIONS
DATESURVEY DRAWN

DATENo. of SHEETSSHEET SIZE

DRAWING NUMBER

SCALE

PROJECT

DRAWING TITLE

REVISION

Sandbrook Way
Rochdale

S18-889

Topographical Land Survey

JLP Surveying Consultants Ltd,
Suite 25 Rodney House,
King Street,
Wigan
WN1 1BT
Tel - 01942 243313
Fax - 01942 492230
Mobile - 07710 428498
EMAIL:- peterhouston@jlpsurveys.com

1:200 A0 1 11.10.18

SURVEY STATIONS

ONLY MANHOLES AND SERVICES VISIBLE AT
TIME OF SURVEY SHOWN
DRAINAGE INFORMATION MUST BE CHECKED AND 
VERIFIED WITH LOCAL AUTHORITY RECORDS
PRIOR TO WORK COMMENCING

SURVEY ORIENTATED TO REAL TIME GPS

All levels relate to OSBM Newyln 

BENCH MARK INFORMATION

Datum Generated by VRS GPS

TREE SPREADS ARE SYMBOLIC ONLY AND ARE

THE DRIP LINE LAYER DENOTES THE TREES EXTREMITY

Lamp post
Utility marker

Letter box

Mile post

Service Box

Rain water pipe

Rodding eye

Stop valve

Stop tap

Road sign

Parking meter
Post
Name plate

Telegraph pole

Vent pipe
Water meter

Levels defining edge of carriageway are observed at 

Telephone call box

Traffic signal light

Gas valve

Fire Hydrant

Junction box
Inspection cover

Kerb outlet

Bore Hole

Concrete paving slabs

Litter bin

Bus stop
British telecom ic

Drain

Gully

Elec. pole
Electrical ic

Flagpole
Floodlight

Gate post

Earth rod

Topographical Survey Legend

Wall height
Water level

Top of pipe/culvert

Level prefix descriptions

Bed level

Arch springing level

Roof/ridge level
Parapet level

Soffit level

Invert level

Cover level

Floor level
Eaves level

Tie line

Arch level

Unable to lift

Chain link

Hand rail
Concrete panel

Closed boarded
Corrugated iron

Barbed wire

Post & rail

Wire mesh
Post & wire

Iron railings

Post & chain
Open boarded

Tactile paving slabs

Fence annotation

Sign post

Television cover

channel (bottom of kerb). Unless otherwise stated.

 REPRESENTATIVE OF THE THE AVERAGE SPREAD.

Wash Out

JLP Surveying

Trial Hole

Bollard

Monitoring Well

STN1    389537.7920     412024.7400     137.236
STN2    389557.4830     412000.4030     136.388
STN2A  389592.1540     411990.2970     134.910

E

UTILITIES ADDEDA 12.10.2018CH
UTILITIES ADDEDB 25.03.2021MG PSH

JC

BT TRACED WHILST SETTING OUTC 12.07.2021MG PSH
EXPOSED CABLES SURVEYEDD 30.07.2021JR JC
UPDATED AREAE 13.12.2022MG ES

AutoCAD SHX Text
1

AutoCAD SHX Text
1  E=389571.177  N=412079.460

AutoCAD SHX Text
2

AutoCAD SHX Text
2  E=389571.246  N=412078.767

AutoCAD SHX Text
3

AutoCAD SHX Text
3  E=389552.101  N=412063.404

AutoCAD SHX Text
4

AutoCAD SHX Text
4  E=389552.048  N=412064.075

AutoCAD SHX Text
5

AutoCAD SHX Text
5  E=389528.602  N=412044.988

AutoCAD SHX Text
6

AutoCAD SHX Text
6  E=389528.582  N=412044.062

AutoCAD SHX Text
7

AutoCAD SHX Text
7  E=389528.742  N=412044.168

AutoCAD SHX Text
8

AutoCAD SHX Text
8  E=389528.784  N=412044.996

AutoCAD SHX Text
9

AutoCAD SHX Text
9  E=389535.194  N=412049.647

AutoCAD SHX Text
10

AutoCAD SHX Text
10  E=389545.616  N=412039.013

AutoCAD SHX Text
11

AutoCAD SHX Text
11  E=389545.682  N=412038.934

AutoCAD SHX Text
12

AutoCAD SHX Text
12  E=389563.170  N=412053.191

AutoCAD SHX Text
13

AutoCAD SHX Text
13  E=389563.132  N=412053.056

AutoCAD SHX Text
14

AutoCAD SHX Text
14  E=389584.048  N=412070.798

AutoCAD SHX Text
15

AutoCAD SHX Text
15  E=389584.674  N=412070.917

AutoCAD SHX Text
BURRIED SERVICES

AutoCAD SHX Text
N

AutoCAD SHX Text
B/W

AutoCAD SHX Text
C/I

AutoCAD SHX Text
C/B

AutoCAD SHX Text
H/R

AutoCAD SHX Text
C/P

AutoCAD SHX Text
C/L

AutoCAD SHX Text
IC

AutoCAD SHX Text
JB

AutoCAD SHX Text
FH

AutoCAD SHX Text
KO

AutoCAD SHX Text
TS

AutoCAD SHX Text
TP

AutoCAD SHX Text
WM

AutoCAD SHX Text
VP

AutoCAD SHX Text
GV

AutoCAD SHX Text
FT

AutoCAD SHX Text
FP

AutoCAD SHX Text
GP

AutoCAD SHX Text
G

AutoCAD SHX Text
ER

AutoCAD SHX Text
DR

AutoCAD SHX Text
EP

AutoCAD SHX Text
Elec

AutoCAD SHX Text
BH

AutoCAD SHX Text
CPS

AutoCAD SHX Text
BS

AutoCAD SHX Text
BT

AutoCAD SHX Text
Bin

AutoCAD SHX Text
SB

AutoCAD SHX Text
TCB

AutoCAD SHX Text
SV

AutoCAD SHX Text
ST

AutoCAD SHX Text
rwp

AutoCAD SHX Text
RS

AutoCAD SHX Text
NP

AutoCAD SHX Text
PM

AutoCAD SHX Text
P

AutoCAD SHX Text
RE

AutoCAD SHX Text
LB

AutoCAD SHX Text
LP

AutoCAD SHX Text
Mkr

AutoCAD SHX Text
MP

AutoCAD SHX Text
Top

AutoCAD SHX Text
WL

AutoCAD SHX Text
SL

AutoCAD SHX Text
Spr

AutoCAD SHX Text
WH

AutoCAD SHX Text
RH

AutoCAD SHX Text
PL

AutoCAD SHX Text
IL

AutoCAD SHX Text
EH

AutoCAD SHX Text
CL

AutoCAD SHX Text
BL

AutoCAD SHX Text
FL

AutoCAD SHX Text
TL

AutoCAD SHX Text
UTL

AutoCAD SHX Text
AL

AutoCAD SHX Text
P/R

AutoCAD SHX Text
P/W

AutoCAD SHX Text
W/M

AutoCAD SHX Text
I/R

AutoCAD SHX Text
P/C

AutoCAD SHX Text
O/B

AutoCAD SHX Text
TPS

AutoCAD SHX Text
SP

AutoCAD SHX Text
TV

AutoCAD SHX Text
WO

AutoCAD SHX Text
TH

AutoCAD SHX Text
Bol

AutoCAD SHX Text
MW



 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX ‘B’ –  

Development Proposals 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX ‘C’ – 

Results of PercolaƟon Tests 



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.60

0.90

1.70

2.70

Level
(m)

136.70

136.10

135.80

135.00

Legend Stratum Description

MADE GROUND: Greyish brown fine to coarse 
subrounded to subangular sandy gravel of sandstone 
with occasional cobble of brick and boulder of 
concrete

MADE GROUND: Dark grey slightly clayey fine to 
coarse sand and gravel of sandstone, brick and 
concrete

Brown subrounded SAND and GRAVEL of sandstone

Pale orange brown fine to medium SAND

End of Borehole at 2.700m

1

2

3

4

5

Trial Pit Log
Project Name: Sandbrook Business Park -
Phase 3, Rochdale Client: Northern Trust Date: 28/01/2021
Location: Sandbrook Business Park - Phase 
3, Rochdale Contractor: Co-ords: E389495.00 N411976.00

Project No. : 30257 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
SA1 TP 136.70m AoD 1:25 Sheet 1 of 1

Remarks
Mechanically excavated by a JCB 3CX wheeled excavator with 600mm wide bucket.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.10

0.70

1.20
1.20

Level
(m)

137.70

137.60

136.50
137.00

Legend Stratum Description

MADE GROUND: Grey fine to coarse sandy gravel of 
sandstone
MADE GROUND: Greyish brown fine to coarse 
subrounded to subangular sandy gravel of sandstone 
with occasional cobble of brick and boulder of 
concrete

MADE GROUND: Dark grey slightly clayey fine to 
coarse sand and gravel of sandstone, brick and 
concrete

MADE GROUND: Concrete slab
End of Borehole at 1.200m

1

2

3

4

5

Trial Pit Log
Project Name: Sandbrook Business Park -
Phase 3, Rochdale Client: Northern Trust Date: 28/01/2021
Location: Sandbrook Business Park - Phase 
3, Rochdale Contractor: Co-ords: E389506.00 N412011.00

Project No. : 30257 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
SA2a TP 137.70m AoD 1:25 Sheet 1 of 1

Remarks
Mechanically excavated by a JCB 3CX wheeled excavator with 600mm wide bucket.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.10

0.40

1.30
1.30

Level
(m)

137.35

137.25

136.05
136.95

Legend Stratum Description

MADE GROUND: Grey fine to coarse sandy gravel of 
sandstone
MADE GROUND: Greyish brown fine to coarse 
subrounded to subangular sandy gravel of sandstone 
with occasional cobble of brick and boulder of 
concrete
MADE GROUND: Dark grey slightly clayey fine to 
coarse sand and gravel of sandstone, brick and 
concrete

MADE GROUND: Concrete slab
End of Borehole at 1.300m

1

2

3

4

5

Trial Pit Log
Project Name: Sandbrook Business Park -
Phase 3, Rochdale Client: Northern Trust Date: 28/01/2021
Location: Sandbrook Business Park - Phase 
3, Rochdale Contractor: Co-ords: E389515.00 N412006.00

Project No. : 30257 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
SA2b TP 137.35m AoD 1:25 Sheet 1 of 1

Remarks
Mechanically excavated by a JCB 3CX wheeled excavator with 600mm wide bucket.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.10

0.40

1.00
1.00

Level
(m)

137.20

137.10

136.20
136.80

Legend Stratum Description

MADE GROUND: Grey fine to coarse sandy gravel of 
sandstone
MADE GROUND: Greyish brown fine to coarse 
subrounded to subangular sandy gravel of sandstone 
with occasional cobble of brick and boulder of 
concrete
MADE GROUND: Dark grey slightly clayey fine to 
coarse sand and gravel of sandstone, brick and 
concrete

MADE GROUND: Concrete slab
End of Borehole at 1.000m

1

2

3

4

5

Trial Pit Log
Project Name: Sandbrook Business Park -
Phase 3, Rochdale Client: Northern Trust Date: 28/02/2021
Location: Sandbrook Business Park - Phase 
3, Rochdale Contractor: Co-ords: E389521.00 N412014.00

Project No. : 30257 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
SA2c TP 137.20m AoD 1:25 Sheet 1 of 1

Remarks
Mechanically excavated by a JCB 3CX wheeled excavator with 600mm wide bucket.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

1.20

2.20

Level
(m)

137.75

136.55

Legend Stratum Description

MADE GROUND: Grey fine to coarse subangular 
sandy gravel of sandstone

Greyish brown fine to coarse subrounded SAND and 
GRAVEL of sandstone

Non-woven geotextile at base base of made 
ground

End of Borehole at 2.200m

1

2

3

4

5

Trial Pit Log
Project Name: Sandbrook Business Park -
Phase 3, Rochdale Client: Northern Trust Date: 28/01/2021
Location: Sandbrook Business Park - Phase 
3, Rochdale Contractor: Co-ords: E389528.00 N412035.00

Project No. : 30257 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
SA3 TP 137.75m AoD 1:25 Sheet 1 of 1

Remarks
Mechanically excavated by a JCB 3CX wheeled excavator with 600mm wide bucket.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.20

1.40

2.10

2.40

2.80

Level
(m)

137.20

137.00

135.80

135.10

134.80

Legend Stratum Description

MADE GROUND: Grey fine to coarse subangular 
sandy gravel of sandstone

MADE GROUND: Dark grey clayey fine to coarse 
sand with much fine to coarse subangular gravel and 
cobbles of concrete and brick, occasional boulder of 
concrete and piece of wood

Brown fine to coarse subrounded SAND and GRAVEL 
of sandstone

Orange brown fine to medium SAND

Orange brown fine to coarse subrounded SAND and 
GRAVEL of sandstone

End of Borehole at 2.800m

1

2

3

4

5

Trial Pit Log
Project Name: Sandbrook Business Park -
Phase 3, Rochdale Client: Northern Trust Date: 28/01/2021
Location: Sandbrook Business Park - Phase 
3, Rochdale Contractor: Co-ords: E389551.00 N412030.00

Project No. : 30257 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
SA4 TP 137.20m AoD 1:25 Sheet 1 of 1

Remarks
Mechanically excavated by a JCB 3CX wheeled excavator with 600mm wide bucket.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.20

1.30

Level
(m)

137.18

136.99

Legend Stratum Description

MADE GROUND: Grey fine to coarse subangular 
sandy gravel of sandstone

MADE GROUND: Dark grey fine to coarse sand and 
gravel of sandstone and brick

End of Borehole at 2.300m

1

2

3

4

5

Trial Pit Log
Project Name: Sandbrook Business Park -
Phase 3, Rochdale Client: Northern Trust Date: 28/01/2021
Location: Sandbrook Business Park - Phase 
3, Rochdale Contractor: Co-ords: E389582.00 N412057.00

Project No. : 30257 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
SA5 TP 137.18m AoD 1:25 Sheet 1 of 1

Remarks
Mechanically excavated by a JCB 3CX wheeled excavator with 600mm wide bucket.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Test did not attain 25% Effective depth.  Unable to calculate soil infiltration rate
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11.4 Compaction Tests 

11.4.1 The sample of the dark grey made ground was scheduled for laboratory compaction 
testing (using a 4.5kg rammer) and particle size distribution analysis to determine 
their suitability for re-engineering.  

11.4.2 The results are summarised in the Tables below: 

Sample location & 
depth 

Material description 
% passing 37.5mm 

sieve 
% passing 20mm sieve 

TP6 � 0.8m MG: Dark Grey 95 83 

 

Sample       
location & 

depth 

Gs

(Mg/m3)
MDD

(Mg/m3)
OMC 
(%) 

Allowable mc range 
for 95% MDD & <5% 

air voids 

In-situ moisture 
content (%) 

TP6 � 0.8m 2.59 1.91 11 14-15.7 20.1 

 

11.4.3 It is apparent that the in-situ moisture content of the sample of dark grey made 
ground tested, is generally greater the allowable moisture content range to achieve 
95% Maximum Dry Density (MDD) and <5% air voids. 

11.4.4 The natural moisture content of a second sample of dark grey made ground submitted 
for laboratory analysis was recorded at between 15-16%, which is near to the 
maximum allowable moisture content range for 95% MDD and <5% air voids. 

11.5 California Bearing Ratio (CBR) 

11.5.1 CBR tests were commissioned on two remoulded samples (TP6 � 0.8m and TP11 � 
2.1m) of dark grey made ground, at natural moisture contents. 

11.5.2 CBR Tests on the two remoulded samples returned mean CBR values of 1.2% and 
1.4%. 

11.6 In-Situ Soakaway Tests 

11.6.1 The in-situ soakaway tests were undertaken by ALM in general accordance with BRE 
Digest 365:2016.  Further guidance/explanatory notes are presented in Appendix A.   

11.6.2 The in-situ soakaway tests were undertaken on the 28th January 2021.  Trial pits in 
which the soakaway tests were to be conducted, were excavated in the vicinity of 5No. 
locations (SA1-SA5) highlighted by the structural engineer.  The exact locations were 
adjusted by the engineer to account for only 60m of delivery hose from the water 
tanker being available, and the tanker being located in a central location on the car 
park area.  Locations of the soakaway pits are shown on Drawing No.30257-5 in 
Appendix B. 

11.6.3 Soakaway tests were conducted in natural strata beneath the site.  This created a 
degree of difficulty relating to the presence of deep made ground in some areas of the 
site requiring excavation through the made ground to significant depth in order to 
conduct the test.  This also introduced additional instability and frequent small 
collapse of the test pits. 

11.6.4 Soakaway pit SA2 was not performed due to an extensive buried concrete slab being 
encountered in 3No. trial pits excavated in the proposed location. 

11.6.5 Water was rapidly pumped into each Soakaway Test Pit from a 16,000ltr water tanker, 
to a level below the base of made ground.  Water levels were recorded at regular time 
intervals within the soakaway pits, by means of an electronic dip meter. 
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11.6.6 In order to calculate the corresponding soil infiltrating rate for each soakaway test, the 
time taken for water levels to reach 25% full is required to be recorded.  Where the 
25% full level was marginally not achieved, infiltration rates were extrapolated.  Due 
to time constraints during the day, some of the pits were refilled prior to achieving 
25% full, in order to allow a second test. 

11.6.7 On completion of the first test, each test pit was again rapidly refilled with clean water 
with the water levels recorded at regular time intervals until water levels reached 25% 
full. 

11.6.8 The results of the soakaway tests are included in Appendix G to this report and 
summarised in the table below.   

Summary of In Situ Soakaway Tests 

Test Pit Test No. 
Time Taken to Reach (minutes) 

 
Soil Infiltration rate  

(m/sec) 
75% Full 25% Full 

SA1 1 15 n/a n/a 

SA3 
1 5 41 1.00 x 10-4 
2 19 97 4.63 x 10-5 

SA4* 
1 16 260 1.12 x 10-5 
2 42 352 8.59 x 10-6 

SA5* 
1 20 150 2.01 x 10-5 
2 40 200 1.64 x 10-5 

*Extrapolated 
 

11.6.9 Significant variation in the soil infiltration rates between Soakaway Test Pits was 
observed.  In Test Pit SA1, the time for water levels to reach 75% full took 15 
minutes, however, infiltration slowed significantly when the water level reached 2.1m.  
This could be explained by a change in strata within the trial pit from sand and gravel 
strata to fine to medium sand. 

11.6.10 Infiltration rates in the second tests in both SA3 and SA4 where an order of magnitude 
slower than the first tests. 

11.6.11 The presence of fine to medium sand within the soakaway test pits appeared reduce 
soil infiltration rates, with the fastest infiltration rate being recorded in SA3 where no 
fine to medium sand strata was recorded. 
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12 GEOTECHNICAL ISSUES  

12.1 Conceptual Site Model 

12.1.1 The site is underlain by a veneer of granular made ground which is typically between 
1m to 2m deep, but ranges from 0.6m thick in the north, to a maximum of 3.1m in 
the southwest. 

12.1.2 A buried concrete slab was encountered between depths of 1.0m and 1.4m in a 
number of locations in the southern central parts of the site, which may present 
obstruction to future foundations and service connections.  Buried obstructions should 
be removed where they conflict with proposed structures at the site. 

12.1.3 The site is generally flat, therefore significant reprofiling of site levels is not 
anticipated. 

12.1.4 A moderately steep embankment slope is present along the northwest edge of the 
site.  The slope is approximately 3m high at its highest in the north, and retained at 
its base by a shallow (circa 600mm high) retaining wall.  The integrity of the retaining 
wall should be confirmed prior to development. 

12.2 Foundation Recommendations 

General 

12.2.1 The proposed commercial development will comprise 4No. commercial buildings 
housing 14No. business units, as shown on Northern Trust Drawing No.WJ131-
0050_RevE in Appendix B.  The buildings are anticipated to be of light weight steel 
frame construction. 

12.2.2 Made ground is not considered a suitable foundation material and foundations should 
therefore be taken through these materials into underlying strata of adequate bearing 
capacity. 

12.2.3 Standard Penetration Tests (SPT�s) have reported N-values between 7 and 21 in 
natural granular strata, which suggest that natural strata will offer a safe bearing 
capacity of at least 70kN/m2. 

12.2.4 Sub-surface concrete in contact with the made and natural ground should be Design 
Sulphate Class DS-1, with the site allocated an ACEC Classification of AC-1. 

Strip/Trench Fill Footings

12.2.5 It is considered that strip footings/trench fill are suitable foundation solution for 
proposed buildings 

12.2.6 Where the ground is found to comprise varying and significant amounts of coarse 
granular (cobbly/bouldery) or varying soil types, reinforcement of footings is 
recommended as a precaution against differential settlement.   

12.2.7 Reinforcement, as a precaution against differential settlement, is recommended only 
where foundation excavations encounter significant lateral and vertical variations in 
strata.   

Vibro Foundations 

12.2.8 As an alternative to strip/trench fill foundations, foundations seated on vibro improved 
ground may be considered a possible foundation solution for proposed buildings.  
However, the suitability of the made ground for vibro ground improvement should be 
confirmed by a vibro contractor. 
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12.2.9 The specialist contractor should also provide: 

a detailed schedule of work 
a programme 
an indication of what tests are to be carried out on completion of the work, and 
who will be responsible for these tests 
the layout and depth of stone columns, and the accuracy to be achieved 
the factor of safety incorporated into the design 
the criteria for non-acceptance of the vibrating poker work 
calculations and case histories to justify the ground improvement proposals 
the layout of the stone columns 
details of the equipment and process 

 

12.2.10 The ground beneath proposed roads & services may also be improved by vibro. 

12.3 Excavations 

12.3.1 Based on the results of the investigation it is unlikely that major groundwater flows 
will be encountered in shallow excavations. 

12.3.2 Excavations in made ground and natural ground will be unstable in the short term and 
if left open for any significant period of time, may require shoring. 

12.4 Drainage 

12.4.1 Soakaway drainage tests have determined infiltration rates between 1.00 x 10-4 and 
8.59 x 10-6 in natural granular strata beneath the site.  Therefore, consideration 
should be given to a soakaway drainage solution for surface water runoff from the 
proposed development. 

12.4.2 The presence of fine to medium sand within the soakaway test pits appeared reduce 
soil infiltration rates.  Therefore, effort should be made to locate any soakaway 
drainage solution within natural sand and gravel deposits rather than fine to medium 
sands. 

12.5 Highways/Pavements 

12.5.1 Where made ground is present, consideration should be given to the excavation of the 
full thickness (up to a maximum of 2m) of made ground with subsequent screening, 
selection and replacement (in accordance with Series 600) of suitable material in 
engineered layers in order to provide a uniform subgrade for proposed pavement 
areas.  Replaced made ground could also be improved by vibro techniques, subject to 
suitability.  Unsuitable materials include soft or wet materials, biodegradables 
including topsoil, wood, scrap metal, frozen material and oversize. 

12.5.2 Any residual made ground materials in the base of the excavation (i.e. in areas where 
the thickness of made ground exceeds 2m) should be inspected and (where 
necessary) any soft spots removed and replaced with suitable engineered fill. 

12.5.3 Where the granular made ground is re-engineered it is considered that a CBR value of 
1% should be achievable. 

12.5.4 Crushing of demolition\hardstand\foundation arisings will generate aggregate, which 
(subject to confirmatory testing) should be suitable for use as unbound pavement 
materials within the highways, although granular made ground present beneath the 
majority of the site, is considered likely to be suitable for re-engineering. 

12.5.5 Tarmac materials could be re-used beneath road and pavement areas within the 
proposed development, subject to appropriate approval. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX ‘D’ –  

Soakaway Design 









































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX ‘E’ –  

IndicaƟve Drainage Layout & Design 






