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PROPOSED  EMPLOYMENT SITE ON LAND NORTH OF HUD HEY ROAD, HASLINGDEN (3139) 
PRELIMINARY VEHICULAR ACCESS APPRAISAL – SEPTEMBER 2020 
 
Introduction 
 
This note will set out a preliminary consideration of vehicular access options for a potential 
employment development site of 3.5 hectares on land  north of Hud Hey Road in Haslingden. The site 
is allocated and protected for employment use in the emerging local plan. 
 
Site Location 
 
The site is bordered to the west by the A56 Haslingden Bypass, to the south by the B6236 Hud Hey 
Road and to the east by the A680 Blackburn Rd.  Approximately one kilometre to the south of the 
site lies Haslingden centre and closer to the north is Hall Park, a residential park home development 
and to the north east lies the small Victorian village of Hud Hey. 
 
Vehicular Access 
 
The number of units that can be taken off a priority arrangement differ between authorities and 
indeed sometimes between officers, there is little prescriptive guidance in this regard but we 
generally work on the basis that for residential developments 100/150 units approaches the 
maximum that you could expect to get agreed for a simple bellmouth access and for employment 
use this would be expressed in terms of two way movements or 50-75 movements maximum per hour 
at 0.5 movements/unit/peak hour, beyond this you would likely need to consider a ghost island 
arrangement or maybe a roundabout if constraints permit.  
 
A current site layout is not available at the time of writing for the employment site however if we use 
the more onerous residential approximation of 20 units/hectare at 3.5ha the parcel is likely to sustain 
circa 70 units. If we apply an approximate value of 5 movements/unit/day or 0.5 movements/unit/peak 
hour this would equate to 350 two way movements per day or 35 movements/peak hour, which is 
highly unlikely to trigger the need for a ghost island or roundabout arrangement.  
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There are a number of design principles that have been followed within this note that refers to current 
local and national guidelines.  More locally Lancashire have two design guides in circulation, the 
earliest is titled Residential Roads Design guide 06/85 (from 1985) and the more recent Creating 
Civilised Streets published in 2010.  
 
The Residential Road Design Guide is the more prescriptive of the two and whilst it does not define 
the geometric requirements of employment/light industrial sites per se it does advocate road widths 
of between 6m and 6.75m with junction radii (see below) of 10m for Type 3A/Type 4A roads, which is 
in line with the 6C’s design guide (in wide use nationally) that similarly advocates between 6m and 
6.75m for light industrial/office use.  
  

 
Figure 6.3 Lancashire Residential Road Design Guide 
 
Visibility splays of 2.4m by 43m have been applied in line with the requirements of Manual For Streets 
and can be comfortably accommodated along the site frontage. 
 
In terms of the requirement or not of a secondary or emergency access, as a general principle there 
are no prevailing design standards or guidance we are aware of that would warrant a development of 
this size to feature more than a single point of access. Manual for Streets (MfS) advises in paragraph 
6.7.3 (below) that no length limits or dwelling number limit should be placed on a development, but 
moreover the fire service should be consulted to ensure they are able to respond quickly and 
effectively to any emergency on a particular development. 
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 MFS para 6.7.1:- 
 
“the length of cul-de-sacs or the number of dwellings have been used by local authorities as criteria for 
limiting the size of a development served by a single access route. Authorities have often argued that the 
larger the site, the more likely it is that a single access could be blocked for whatever reason. The fire 
services adopt a less numbers-driven approach and consider each application based on a risk assessment 
for the site, and response time requirements.” 
  
Notwithstanding this there is still a residual belief in the memory of older design guidance pre 
2007(DB32), and also to improve permeability and emergency access options. With this in mind it is 
therefore considered that 2 points of vehicular access should not be a necessity or present a material 
reason for the local authority to resist the scheme. Should a secondary access become a requirement 
we have dealt with it in the past either by the provision of an internal loop or a kerbed reserve in the 
centre of the carriageway about the access. 
 
Summary 
 
This highways note has considered the access strategy relating to proposals to redevelop land north 
of Hud Hey Road for employment use purposes. Subject to any future requirement to confirm traffic 
levels we believe this is an acceptable access design that fulfils the recommended geometric criteria 
required of a site access in this location. 
 
As such, we believe the site can be satisfactorily accessed via Hud Hey Rd. 
 
Enclosures – Drawing Number 3139-F01 Rev B 
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Rossendale Emerging Local Plan 2019 – 2034 Examination 

 
Highways England Position Statement:  

 
Access to Site NE3 – Carrs Industrial Estate North, Haslingden 

 
Highways England’s concerns regarding the proposal by Rossendale Borough Council 
(RBC) for a permanent access road to be created between Commerce Street, 
Haslingden, and the proposed land allocation NE3 of the emerging Rossendale Local 
Plan are well documented in our response to the Pre-Submission Local Plan and 
submission for the Inspectors’ Matters, Issues and Questions. 
 
Following the October 2019 Examination in Public, the Inspectors examining the 
emerging Local Plan requested that further work be done to address these concerns 
under Item 15.8 of the Local Plan Examination Schedule of Actions. As part of this, we 
note that that RBC subsequently commissioned MottMacDonald to undertake a desktop 
geotechnical study to identify potential highway access arrangements based on the 
widening and realignment of the existing unnamed highway accommodation access 
from Commerce Street that was created when the A56 Haslingden Bypass was built in 
1980/81. This access crosses over land in Highways England’s ownership forming the 
major engineered slope that has previously been discussed.  
 
Highways England’s prime consideration is safety, and so any proposed scheme 
affecting this land must not destabilise the slope and therefore pose a risk to the safety 
of the A56 trunk road, which is a critical national asset. 
 
Having considered the MottMacDonald study report (“the study”), our overall view is that 
it provides a good background to the risks and issues associated with providing safe 
access across the land in our ownership that should inform a potential developer 
(providing that the report is made available to them). Indeed, the recorded presence of a 
landslip involving the section of the slope immediately to the south-west of that in our 
ownership also highlights the need to approach any scheme affecting the slope in both 
an informed and very careful way. We must point out however that the study does not 
highlight all of the risks present at this site; our site visit of 12th March 2020 noted the 
presence of a significant groundwater seepage issue at the foot of the slope above the 
existing access close to the junction with Commerce Street. This tallies with the 
referrals to seepage from previous construction and inspection records referred to in the 
report’s Executive Summary and in Section 5.1. The likelihood is that this issue was not 
evident at the time that Mott MacDonald conducted their site visit for the study, due to it 
coinciding with the exceptionally dry spring of 2020.  
 
An access can only be delivered safely provided that it is suitably engineered. The study 
does not contain the further detailed investigation and analysis required to identify the 
form of the suitable engineering necessary to create a safe and sustainable new access 
from Commerce Street.  
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We note from recent discussions that RBC does not intend to undertake any further 
work at this time (such as a ground investigation survey) to inform its assessment of the 
likely feasibility, form and cost of the road access arrangements suggested by the study.  
We therefore counsel RBC and any development interest(s) to ensure that appropriate 
due diligence regarding the slope as a whole is undertaken before decisions are made. 
Doing that may help avoid a situation where delivery of an appropriately engineered 
access solution is disproportionately expensive in relation to any development of the 
site. This is, of course, a risk for RBC and prospective developers of the site to be 
aware of and manage. 
 
Any formal consent from Highways England (sale or Licence) for the use of its land in 
connection with any proposal relating to site allocation NE3 would therefore not be 
actioned until such time as detailed design matters pertaining to the use of our land are 
fully agreed between the promoting developer of site NE3 and Highways England. If not 
agreed prior to the granting of planning approval, this should form a planning condition 
of any development approval associated with the proposed NE3 employment land 
allocation. 
 
For the purpose of finalising the emerging Rossendale Local Plan, Highways England 
could accept the principle of our land being used for the provision of a suitable access 
to development as identified for the proposed NE3 Local Plan site allocation on the 
following basis: 
 
 

1. Highways England’s prime concern is safety, and so any scheme involving the 
land in question would need to be designed and constructed in a way that would 
not destabilise the slope and therefore pose a risk to the A56 trunk road, which is 
a critical national asset. 

 
2. Of the three access concept options presented within the study, in our view 

Option 3 (the westerly route) represents the best basis for the access road and 
could be safely constructed provided that it is suitably engineered. In our view, 
Option 3 is likely to present the least risk to delivery in geotechnical terms. It is 
the only access concept presented in the study that could be likely to be 
acceptable to Highways England. We note that the study does not in itself 
contain the level of further detailed investigation and analysis required to identify 
the form and extent of the suitable engineering necessary to provide an access 
road safely. The risk of an access not ultimately being able to be provided safely, 
or that the scope of the suitable engineering required is disproportionately 
expensive to deliver, is for RBC and any promoting developer of site NE3 to be 
aware of and manage. 

 
3. The study report does not provide or offer any information as regards to the 

detailed design requirements of the Option 3 access concept (or any of the 
others for that matter). Further detail would therefore be required at planning 
application stage or through the discharge of an associated planning condition. 
Our recommendation is that this is scoped with Highways England prior to 
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submission of any planning application. Any access proposal would need to 
demonstrate full accordance with Standard CD622 ‘Managing geotechnical risk’ 
of the Design Manual for Roads and Bridges. 
 

4. The content and risks identified in the MottMacDonald study report must be 
acknowledged by both RBC and any developer of the proposed site allocation 
NE3. 
 

5. Any proposals involving use of the land in which Highways England has an 
interest must be designed and executed taking into account: 
 
- the risks and mitigations outlined in the MottMacDonald study report; 
 
- the condition of the land and any ground issues present (either within the land 
or outside of it) that may affect the stability of the slope or improved highway, or 
that may pose a risk to the A56 trunk road at the time that Highways England 
may give legal consent for the use of its land by any other party in connection 
with the development of the land forming the proposed NE3 site allocation. This 
requirement may be incorporated into any legal agreement for the use of the land 
(sale or Licence). 

 
6. The full length of the access road from Commerce Street to the land forming the 

proposed allocation NE3 shall be classed as Highway and that all features 
comprising of that Highway (for example, but not limited to carriageways, 
footways, lighting, drainage and safety barrier) are adopted by the local highway 
authority upon its completion. 

 
7. No development of any land within Highways England’s control could begin until: 

 
- Full design and constructional detail relating to the provision of the access 

road to site NE3 has been agreed in writing with Highways England and the 
local highway authority that is in accordance with the Design Manual for 
Roads and Bridges; in particular standard CD622 ‘Managing geotechnical 
risk’. 
 

- A separate legal agreement has been concluded to the satisfaction of 
Highways England for the use of its land in connection with the provision of a 
highway access to site NE3.  The precise mechanism to enable use of the 
land would be determined by Highways England at a later date. This 
response should not be taken as an indication that heads of terms on any 
legal agreement with Highways England for the use of the land would be 
reached; irrespective of any planning approval granted. As part of this legal 
agreement, Highways England has a duty to the taxpayer and will seek 
financial compensation for the use of the land at an associated commercial 
rate. 
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Our comments above reflect the basis on which Highways England could now accept 
the principle of an access from Commerce Street in connection with employment site 
allocation NE3 being created. We believe that, subject to the acceptance by RBC of 
these principles, our position is now sufficient to enable progression of the emerging 
Rossendale Local Plan 2019 – 2034. 
 
Highways England 
2nd October 2020 
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Executive summary 

Mott MacDonald have been commissioned by Rossendale Borough Council (RBC) to complete 
a study identifying potential highway access arrangements for a series of key employment 
allocation sites identified within the draft Rossendale Local Plan from 2019 to 2034. This report 
focusses on the widening and redevelopment of an unnamed road off Commerce Street as an 
access road for the proposed Carrs Industrial Estate Extension (ADD 6 – NE3).  

The proposed access road traverses Highways England land, and this report commission is to 
provide an assessment of geotechnical risk to Highways England’s asset. Current designs 
propose widening the existing unnamed access road into the western face of Highways 
England’s A56 cutting, to form an 8m-wide two-lane carriageway. Two preliminary access road 
option alignments have been considered as presented within Section 6 of this report 

The A56 was constructed circa 1980 along the alignment of a former railway and comprised 
excavation of a large cutting through the North Hag ridge, through which the railway had 
previously passed in tunnel. Historic OS plans, together with site investigation data from the A56 
design phase and historic construction records downloaded from HAGDMS, were interrogated 
to determine the original ground level across the proposed access road alignment. These 
confirm that the existing unnamed access road berm is constructed entirely below original 
ground level.  

Ground conditions on site - as defined by the A56 site investigation reports – comprise Glacial 
Deposits, predominantly in the form of Glaciofluvial Deposits (sand and gravel) with lenses of 
Glacial Till (soft to firm clay) and Glaciolacustrine Deposits (varved clay/silt). Solid deposits 
comprise sandstone of the Lower Haslingden Flags (Rossendale Formation, Millstone Grit 
Group) and mudstone of the same formation. Bedrock is reported to dip 4-5° to the north and 
rockhead 10° to the west, subcropping along parts of the A56 and deepening beneath the 
hillside of the site. Localised perched groundwater seepage was recorded within the cut slope 
during construction with the main groundwater body situated above rockhead at the toe of the 
cutting 

A variety of sources show opencast quarrying of Millstone Grit and Haslingden Flags to have 
occurred in this region of Lancashire. Whilst one database classifies the site as having a ‘Very 
High’ hazard rating, it appears to have been produced at a high scale suitable for generalised 
regional classifications only. Based on the sources reviewed, there is no evidence of mining or 
quarrying on site or within distance to affect the site. 

Slope stability has been assessed utilising knowledge of the existing ground conditions and 
conservative geotechnical design parameters. We conclude that the majority of the proposed 
alignment through Highways England land is stable and is capable of supporting construction 
and operation of the proposed access roadway without imposing additional risk to the Highways 
England asset. Nevertheless, face drainage of Glaciolacustrine Deposits at mid-slope height is 
anticipated and subject to detailed design, retaining walls of between 2-5m height may be 
required on the upslope side of the proposed access road, with attendant construction and 
maintenance costs for RBC. 

The Option 3 alignment appears to offer the lowest geotechnical risk of the current considered 
alignments. The Option 2 alignment will require construction of an embankment to allow 
transition down across a steep north facing slope (40 degree) which may represent the historic 
North Hag ridge historic slope face or a landscaped berm, and this embankment will extend on 
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to the Swinnel Brook floodplain to the north where significant Alluvial Deposits were 
encountered during the A56 construction. Both the original slope face / landscaped berm and 
the Alluvial Deposits would likely require treatment prior to embankment construction. By 
contrast the Option 3 alignment is not anticipated to require any significant extent of ground 
improvement works. 

Both alignment options may encounter localised unsuitable subgrade conditions associated with 
the Glaciolacustrine layer, hence localised subgrade treatment may be required. 

Mining risk and contamination risk are deemed low for both alignment options. 

A site-specific ground investigation is recommended in order to identify the ground conditions on 
site via sampling, testing and in-situ testing. This will help validate the potential geotechnical 
and geo-environmental risks identified and will subsequently allow the relevant actions to be 
taken to reduce the risk.  
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1 Introduction 

1.1 Site location  
The site is located in the town of Haslingden in Rossendale, Lancashire, approximately 19 miles 
north of Manchester. It follows 150m of an unnamed road that appears to be on sidelong ground 
of a hill, the top of which is farmland and the bottom the A56. More farmland is located to the 
north of the hillside on a low-lying floodplain. A site location plan is provided in Figure 1.1 and a 
more detailed description of the site in Section 3.1. 

Figure 1.1: Site Location Plan  

 
Source: Envirocheck Report 241411014_1_1 
  

1.2 Scheme details 
Mott MacDonald have been commissioned by Rossendale Borough Council to complete a study 
identifying potential highway access arrangements for a series of key employment allocation 
sites identified within the draft Rossendale Local Plan from 2019 to 2034.  This study identifies a 
series of potential new access points from these sites to the existing highway network. 

This report focusses on the widening and redevelopment of an unnamed road off Commerce 
Street as an access road for Carrs Industrial Estate Extension (ADD 6 – NE3). The proposed 
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works involve widening the existing unnamed road into the hillside to form an 8m-wide two-lane 
carriageway. The carriageway then falls to the north where the employment area is proposed.   

1.3 Previous geotechnical studies 
A ground investigation and interpretive report were undertaken by Lancashire County Council 
for the Manchester to Burnley Trunk Road: A56 Diversion, Haslingden By-Pass Section in 1972 
to 1976. Findings are reported in Site Investigation Report No. 367 (1976).  

As described in the report, ‘the A56 Diversion as a whole is a scheme intended to form part of a 
through route to link the M62 near White Field with the M65 Calder Valley Route at Huncoat’.  

The ground investigation was phased with preliminary surveys undertaken in 1972 and the main 
survey in 1975. Drilling predominantly took the form of cable percussion and rotary drilling (core 
and open hole) with total lengths of 1678m and 102m respectively. 19 boreholes are considered 
to be relevant to this report and are detailed in Section 1.8. They are mainly within a linear 
corridor along the alignment of the A56 but some boreholes were places across the hillside on 
site and on the floodplain below.  

1.4 Geotechnical category 
As per the requirements of Eurocode 7 (BS EN 1997-1:2004 +A1:2013), the works have been 
classified as Category 2 with the following description:  

“Geotechnical Category 2 should include conventional types of structure and foundation with no 
exceptional risk or difficult loading conditions.” 
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2 Sources of Information 

 

The following sources have been consulted in the preparation of this report. 

● British Geological Survey, 2008, Rochdale, England and Wales Sheet 76. Bedrock and 
Superficial Deposits. 1:50,000.  

● British Geological Survey, 2008, Rochdale, England and Wales Sheet 76, Bedrock. 
1:50,000.  

● Highways England Geotechnical Data Management System (HAGDMS). Available from 
http://www.hagdms.co.uk/. Last accessed May 2020.  

● Landmark Information Group, 2020, Envirocheck Report, Order Number 241411014_1_1 
● NERC, 2020, BGS Open Geoscience Borehole Scans. Available from 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html. Last accessed May 2020 
● The Coal Authority, 2020, The Coal Authority Interactive Map. Available from 

http://mapapps2.bgs.ac.uk/coalauthority/home.html. Last accessed May 2020  
● Lancashire County Council, 1976, Site Investigation Report No. 367, Manchester to Burnley 

Trunk Road A56 Diversion, Haslingden Bypass.  
● Historic England, 2017, Strategic Stone Study, A Building Stone Atlas of Lancashire  
● Zetica, 2020, Unexploded Bomb Risk Map 
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3 Site Description 

3.1 Site location and topography 
The site is located in the town of Haslingden in Rossendale, Lancashire, approximately 19 miles 
north of Manchester. It follows 150m of an unnamed road that branches to the north off 
Commerce Street and then bends to the west outside of the site area. The road in the site area 
appears to be on sidelong ground of a hill which falls to the east and rises to the west (historical 
evidence shows this area to have been cut as part of the A56 construction – see Section 3.2). 
Dense mature trees are present across the hillside but are up to 18m from the road along its 
western side. A site location plan and site layout plan is provided as Figure 1.1 and Figure 3.1 
respectively.  

The A56 travels roughly north-south at the bottom of the slope 40m to the east. Agricultural 
fields associated with the Sunny Field farmstead 300m to the west and Martincroft farmstead 
300m to the north surround the hillside. Commerce Street extends into an industrial park 70m to 
the south of the site. 

Figure 3.1: Site Layout Plan  

 
Source: Envirocheck Report 241411014_1_1 
Open-source LiDAR (light detection and ranging) data is provided by DEFRA (Department for 
Environment Food & Rural Affairs) for the site area. It shows carriageway level to be at 220.5m 
AOD where it joins Commerce Street, gradually rising to 228.5m AOD 150m to the north where 
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the road curves to the west. The hilltop on the western side of the western slope forms a plateau 
at 240.0-241.0m AOD. The field to the north of the road (where it curves westwards) drops to 
220.4m AOD next to the slope and continues to gently fall to the north. The A56 at the base of 
the hillside rises slightly to the north, from 214.0m AOD where it passes beneath Commerce 
Street to 215.5m AOD parallel to the northern extent of the site, and 217.3m AOD along the 
edge of the farmed fields. These elevations are annotated on Figure 1.1 above. Based on this 
data, slope gradients are estimated at up to 22° for the western slope and 19° for the eastern 
slope. On the site walkover (Section 4) these angles were confirmed to be largely accurate, 
though localised slope sections reached as steep as 40°. In addition to this, Site Investigation 
Report No. 367 recommended slope angles of 21.8° whilst also suggesting that shallower 
angles may be adopted in order to win additional suitable material for reuse.     

3.2 Site history 
Site history is inferred from historical OS maps and aerial photographs provided in Envirocheck 
Report 241411014_1_1. A summary is provided below and a detailed review in Appendix A.  

In 1849 the site is shown to comprise fields and, at its northern extent, a road named Bridge 
Street that runs east-west. At this time there was a railway along the current alignment of the 
A56 and Haslingden Station located near the current junction of the A56 and Booth Street. The 
railway was tunnelled through a hill (North Hag ridge) to the south of the station, roughly parallel 
to the northern and southern site extents. Cotton mills predominated the local industries at this 
time but quarries, a tannery and a brass & iron foundry were also present around Haslingden. A 
view of the station and the railway tunnel through North Hag is shown in Figure 3.2. 

Figure 3.2: Haslingden Station (1950’s) 

 
Source: disused-stations.org.uk; RM Nostalgic Railway Images 
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Significant residential and industrial developments occurred around Haslingden between 1849 
and 1893, with one row of houses being built at the northern edge of the site on Bridge Street. 
This stage of development is shown in Figure 3.3. 

Figure 3.3: 1893 Historic Map (1:2,500)  

 
Source: Envirocheck Report 241411014_1_1 
Other than the site being used as allotment gardens in the mid 1900’s there were no further 

changes until the station and line were closed in 1966, the tracks lifted in 1971 and the station 
demolished in 1976. Following this, construction works started to redevelop the remnant 
earthworks and trackbed of the railway line into the A56 Haslingden bypass. North Hag ridge 
was excavated (reportedly via blasting) in order to reach the tunnel and create a cutting for the 
new road which opened in 1981. As part of these works, an unnamed road was built through the 
site area, branching off Commerce Street and merging with part of Bridge Street that was left 
untouched from the works. The resulting scene, as seen today, is essentially a cut valley with 
the A56 at the bottom and the unnamed road on sidelong ground of the western slope. This is 
shown below in Figure 3.4. 

117



Mott MacDonald | Rossendale Local Plan - Carrs Industrial State Extension Access Road 
 Preliminary Sources Study Report 
 

  | 391034GEO-01 |   |   | June 2020 
  
 

9 

Figure 3.4: 1893-1897 Historic Map (1:1,250) 

 
Source: Envirocheck Report 241411014_1_1 
The only changes on site since the construction of the A56 is the addition of trees along the cut 
slopes either side of the unnamed road and on the eastern side of the A56, shown as clusters of 
relatively dense mature trees in 2001. Offsite, Carrs Industrial Estate was established Circa 
1990 and is now as close as 50m to the south of the site. The most recent OS map is shown 
below in Figure 3.5.  
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Figure 3.5: 2020 OS Map (1:10,000) 

 
Source: Envirocheck Report 241411014_1_1 

3.3 Published geology 
This section refers to information taken from British Geological Survey (BGS) 1:50,00 geological 
mapping for Rochdale (Sheet 76), the BGS Onshore GeoIndex, and A Building Stone Atlas of 
Lancashire (2017).  

3.3.1 Artificial deposits 

Artificial deposits across the hillside are classified as Infilled Ground: ‘areas where the ground 
has been cut away then wholly or partially backfilled.’  Historical evidence shows this to be 
related to the excavation works through North Hag ridge that were undertaken during the 
construction of the A56.  

A number of landslide deposits are shown across Haslingden Moor to the northwest of the site 
area. One deposit is shown on its south-western edge next to Carrs Industrial Estate. Aerial 
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images also show clear signs of solifluction (gradual mass movement of soil) occurring on some 
slopes in the region, the nearest of which is immediately north/ northwest of the site area.  

Figure 3.6: Artificial Deposits  

 

 
Source: Envirocheck Report 241411014_1_1 

3.3.2 Superficial deposits 

Superficial deposits are shown to be absent across the site at the ground surface in Figure 3.7 
due to the presence of Infilled Ground mentioned above. However, Glacial Till is mapped along 
the north-western boundary and Alluvium at the northern boundary of the site. In contrast to the 
mapping, evidence suggests that Glacial Deposits on site are predominantly granular 
(Glaciofluvial) with discrete lenses of Glacial Till and Glaciolacustrine Deposits. These may all 
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be encountered as part of the widening works, and Alluvium for any works that occur on the low-
lying floodplain to the north.  

The published BGS Map describes Glacial Till in the area as ‘clay to sandy clay, unsorted, with 
common pebbles, cobbles and some boulders’, Glaciofluvial Deposits as ‘undifferentated sand 
and gravel with lenses of clay and stony clay’, and Alluvium as ‘silt, clay and sand with gravel 
and peat lenses’. Glaciolacustrine Deposits are typically ‘varved’ with interlaminations of clay 
and silt.  

Figure 3.7: Superficial Deposits 

 
Source: Envirocheck Report 241411014_1_1 
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3.3.3 Solid deposits  

Solid deposits on site comprise sandstone of the Lower Haslingden Flags (Rossendale 
Formation, Millstone Grit Group), as shown in Figure 3.8. Mudstone and siltstone of the same 
formation are shown to be present at Commerce Street at the southern end of the site. A 
Building Stone Atlas of Lancashire (2017) describes Haslingden Flags as ‘yellowish brown, fine-
grained silica-rich siltstones and very fine-grained sandstones, which weather to darker shades 
of brown. They frequently have ripple marks associated with fine cross-bedding, and 
characteristically split into thin, uniform beds that are often separated by mica ‘partings’. 
Distributed amongst the flaggy sandstones are the ‘Lonkey’ beds (in particular, a 3.5 m thick 
bed at the base of the sequence), which are much harder, pale, massive, quartzitic sandstones’. 

The Rossendale Formation is suggested to dip up to 4° to the northeast on the BGS map and is 
reported to dip 5° to the north in Site Investigation Report No. 367. 

Rockhead is expected at shallow depths across the region. This is based on BGS rockhead 
contours and mapped outcrops; recorded rockhead in historical boreholes along parts of the 
A56; and hilly topography to the north and west. A dip in rockhead of 10° to the west is 
suggested within Site Investigation Report No. 367. However, some historical boreholes located 
on the A56 and on the plateau upslope of the site record thick Glacial Deposits, suggesting 
rockhead to vary significantly. This is discussed more in Section 5.  

122



Mott MacDonald | Rossendale Local Plan - Carrs Industrial State Extension Access Road 
 Preliminary Sources Study Report 
 

  | 391034GEO-01 |   |   | June 2020 
  
 

14 

Figure 3.8: Solid Deposits 

  
Source: Envirocheck Report 241411014_1_1 
 

123



Mott MacDonald | Rossendale Local Plan - Carrs Industrial State Extension Access Road 
 Preliminary Sources Study Report 
 

  | 391034GEO-01 |   |   | June 2020 
  
 

15 

3.4 Previous investigations 
The BGS borehole database and HAGDMS were used to identify historical investigations in and 
around the site area. They all correspond to investigations undertaken as part of the A56 
construction and are given in Site Investigation Report No. 367.  

Five boreholes are present within 40m of the site area and a further 11 within 100m to the east 
and west. Two boreholes beyond 100m were also considered in order to gauge the thickness 
and extent of Alluvium associated with Swinnel Brook. All boreholes were drilled in 1973 to 1975 
as part of the A56 Diversion scheme (Lancashire County Council) before North Hag ridge had 
been cut through. Details are provided below and the logs have been reviewed and used to 
inform the ground conditions discussed in Section 5.  

BGS Borehole ID A56 Diversion 
Hole ID 

Date Location 
(relative to site) 

Borehole Depth 
(m bgl) 

SD72SE130 67 1973 On site 32 

SD72SE134 72 1973 On site 26 

SD72SE135 73A 1974 On site 30.6 

SD72SE129 5616/1 1973 15S 19 

SD72SE128 66A 1975 20SW 4.1 

SD72SE119 5616/5R 1975 50E 14.5 

SD72SE145 73B 1975 50E 10.7 

SD72SE139 69 1973 55E 18.8 

SD72SE120 5616/5AR 1975 60E 6.6 

SD72SE122 66J 1975 60E 1.4 

SD72SE131 66C 1975 65W 18.8 

SD72SE121 5616/5BR 1975 66E 6.3 

SD72SE123 66K 1975 70E 1.4 

SD72SE124 70 1973 73E 19.5 

SD72SE132 66L 1975 75E 0.2 

SD72SE125 5616/4 1975 85E 13 

SD72SE136 74R 1975 85NE 7.2 

SD72SE140 77 1973 120NE 2.1 
SD72SE7D P5 Unspecified 140NE 8.0 

Source: Site Investigation Report No. 367 via BGS Borehole Database and HAGDMS 
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Figure 3.9: BGS Borehole Map Extract 

Source: Microsoft product screenshot reprinted with permission from Microsoft Corporation via Holebase SI. 

3.5 Hydrogeology 
Rocks of the Rossendale Formation and superficial deposits of Alluvium and Glaciofluvial 
Deposits are classified as a Secondary A Aquifer, defined as ‘permeable layers capable of 
supporting water supplies at a local scale and in some cases forming an important source of 
base flow to rivers’.    

Superficial deposits of Glacial Till are classified as a Secondary Undifferentiated Aquifer, given 
to layers which ‘may be permeable and capable of supporting water supplies at a local scale, or 
less permeable and capable of storing and yielding limited amounts of groundwater due to 
localised features’. 

3.6 Hydrology and flood risk 
This section uses Environment Agency (EA) data accessed on the Groundsure Enviro Data 
Viewer and the EA Main River Map viewer.  

3.6.1 Local water courses 

Swinnel Brook is an EA Main River that flows roughly north to south as close as 100m to the 
east of the site. An unnamed tributary flows northwest to southeast as close as 500m to the 
west and joins the river at Carrs Industrial Estate.  
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3.6.2 Surface water flooding 

Commerce Street and the southern half of the unnamed road on site is at low risk of surface 
water flooding, defined as ‘surface water that could result from a flood with a high (0.1%) 
chance of happening in any given year’. A maximum flooding depth of 150mm is shown.  

3.6.3 Flood from rivers and seas 

Negligible risk shown. 

3.7 Coal mining 
The site is within a Coal Mining Reporting Area. However, there are no coal outcrops, past or 
probable coal mine workings, mine shafts or surface mine workings within 1km based on Coal 
Authority records, BGS records, and historical OS mapping. As a result, the BGS classifies the 
site area as having a Low coal mining hazard rating.  

3.8 Other mining 
A variety of sources show opencast quarrying of Millstone Grit and Haslingden Flags to have 
occurred in this region of Lancashire. Whilst one database classifies the site as having a ‘Very 

High’ hazard rating, it appears to have been produced at a high scale suitable for generalised 

regional classifications only.  

Based on the sources reviewed, there is no evidence of mining or quarrying on site or within 
distance to affect the site. A summary of available information is provided below. 

● The site has a ‘Very High’ non-coal mining hazard rating from the BGS, which also applies to 
the entirety of Haslingden and Accrington.  

● There is an area of ‘conclusive metalliferous mining’ 150m north of the site based on Ove 
Arup & Partners mining instability database.  

● The BGS Non-coal mining areas of Great Britain database classifies areas around 
Haslingden and Accrington, including the site, as ‘Rare’, where ‘sporadic underground 
mining of restricted extent may have occurred’.  

● Wardell Armstrong’s database of Potential Mining Areas shows mining of gritstone 2.8km to 

the southeast.  
● 16 BGS Mineral Resource Sites are shown within 1km of the site pertaining to the opencast 

quarrying of Rossendale Flags and Millstone Grit. The nearest is 500m to the northeast.  
● At least six individual quarries are shown for sandstone flagstones within 1km of the site, the 

majority of which were inactive by 1930 and all by 1963. An unspecified quarry (infilled and 
built over by 1893) is also shown 150m to the northeast which corresponds to the location of 
‘conclusive metalliferous mining’ above.  

3.9 BGS ground stability hazards and radon hazard 
The table below summarise the site ground stability hazards based on Envirocheck Report 
241411014_1_1. 

Table 3.1: Ground stability hazard summary 
Ground Stability Hazard Rating 
Compressible Ground Moderate 

Collapsible Ground  Very Low 
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Ground Stability Hazard Rating 
Landslide Low to Moderate 

Running Sand Negligible 

Ground Dissolution  Negligible  

Shrinking or Swelling Clays Very Low 

Radon ‘Basic radon protective measures are necessary in the 

construction of new dwellings or extensions’ 

Source: Envirocheck Report 241411014_1_1 

3.10 UXO risk 
The Unexploded Bomb Risk Map provided by Zetica classifies the site as Low Risk based on 
bomb density and the absence of historic strategic targets in the region.  

As stated on the map, ‘a low risk really means that there is no greater probability of 
encountering UXO than anywhere else in the UK’. 

3.11 Services 

3.11.1 Drainage 

Three sets of continuous surface water filter drains are shown through the slope in Figure 3.10.  

● One travels from the crest of the western slope to the north, and then east and south, along 
the western side of the unnamed road, continuing along Commerce Street to Carrs Industrial 
Estate. 

● Another travels from the same point but to the south along the crest of the western slope and 
then downslope, continuing through the unnamed road and eastern slope to the A56 

● The third starts at the unnamed road (where the road starts to curve westwards) and travels 
downslope to the northeast to the A56.  
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Figure 3.10: Slope drainage 

 

Source: HAGDMS 

Site Investigation Report No. 367 makes recommendations of formation drains and french 
drains to be laid at depths of 300 – 600mm below formation level (depending on rock head). 
Evidence of these drains were not confirmed during the site walkover but may be present.    

3.12 Water abstractions and discharge consents 

Envirocheck Report 241411014_1_1 reports there to be one discharge consent and no 
abstraction points within 200m of the site. Details are provided below. 

Table 3.2: Discharge Consents 

Location Distance 
from site 

Operator Permit 
Dates 

Receiving 
Watercourse 

Purpose 

P & P Micro Distributors Swo 
Carrs Ind Estate, Haslingden, 
Rossendale 

160m NE P & P Micro 
Distributors Ltd 

Revoked 
1991 

Swinnel Brook – 
freshwaster river  

Discharge of 
other matter-
surface water 

Source: Envirocheck Report 241411014_1_1 

3.13 Pollution incidents 

There are two pollution incidents to controlled waters within 200m of the site. Details are 
provided below.  
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Table 3.3: Pollution Incidents 
Location Distance from 

site 
Incident Date Severity Pollutant Catchment 

Field north of 
Sunny Field 
Farm 

150m NW 
(upstream of 
site) 

1998 Category 3 - 
Minor 

Oils – diesel 
(including 
agricultural) 

River Irwell (fed 
by Swinnel 
Brook south of 
Haslingden) 

Cam Industrial 
Estate 

190m S 
(downstream of 
site) 

1998 Category 3 - 
Minor 

Miscellaneous – 
foam 

River Irwell (fed 
by Swinnel 
Brook south of 
Haslingden) 

Source: Envirocheck Report 241411014_1_1 

3.14 Landfills and Infilled Land 
Three landfills are recorded within 500m of the site, all of which are inactive. Details are 
provided below.  

Table 3.4: Landfills 
Name and 
Location 

Distance from Site License Holder Dates of 
Operation  

Waste Type 
(includes) 

Sunny Field Farm, 
off Commerce 
Street, Haslingden 

180m W Tarmac Construction 
Limited 

1980 to 1989 Inert 

Martin Croft Farm, 
Martin Croft Road, 
Hud Hey, 
Haslingden 

240m N Tarmac Construction 
Limited 

1985 to 1989 Inert 

South Shore, 
Charles Lane, Well 
Bank, Haslingden 

350m S Tarmac Construction 
Limited 

1951 to 1972 Industrial and 
commercial  

Source: Envirocheck Report 241411014_1_1 

There are three areas of infilled land within 200m of the site. Details are provided below. 

Table 3.5: Infilled Land 
Type of Infilled Land Distance from Site Land Use Other Details 
Non-water 150m E Unknown filled ground at 

an historic quarry that is 
classified as ‘conclusive 

metalliferous mining’ 

Infilled and built over by 
1893 

Water 50m SE Unknown Filled Ground 
(Pond, marsh, river, 
stream, dock etc) 

Reservoir originally 
associated with industries 
Circa 1893 to 1979 

100m S Unknown Filled Ground 
(Pond, marsh, river, 
stream, dock etc) 

Intersection of the A56 
and Swinnel Brook. 
Envirocheck suggests the 
intersected section to be 
infilled but more likely 
culverted as the brook 
remains on either side of 
the road.  

Source: Envirocheck Report 241411014_1_1 
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3.15 Licensed industrial activity 
There are two active contemporary trade directory entries for sheet metal work (Lodge Sheet 
Metal Fabrications Limited) and manufacturers (Warton Metals Limited) at Carrs Industrial 
Estate 70m southeast of the site. At the same location there are inactive entries for works 
including mechanical engineers, fibre optics and concrete contractors.   

Also at Carrs Industrial Estate on the other side of the A56, 120m – 150m southwest of the site, 
there are four active entries for mechanical engineers (W H Good Limited), catering equipment 
(Falcon Products Limited), refrigeration equipment manufacturers and distributors (Solomon) 
and sealant compounds and applications (M C T Brattberg). An inactive entry is shown for 
chemical manufacturers.  

There are two active contemporary trade directory entries for machine shops (Rossendale 
Plastics) and a builders’ merchants (Valley Building Supplies) 100m and 150m east of the site 
respectively. Inactive entries around this area include window frame manufacturers and 
adhesives glues and sealants manufacturers.  

3.16 Potential Sources of Contamination  
Based on historic and existing land uses there are several potential sources of contamination 
which may have affected the ground conditions on site. They are summarised below. 

● Historic landfill sites. There are historic landfills at Sunny Field Farm 180m to the west and 
and Martincroft Farm 240m to the north, both recorded to have received inert waste. 
Contaminants can migrate from buried waste at landfills via groundwater flow or surface 
water flow during periods of rain.  
Given its position uphill of the site, contaminants at Sunny Field Farm are likely to have 
migrated downslope. However, if the waste is correctly identified as inert, these 
contaminants are unlikely to have adversely affected the ground conditions on site. 
Nonetheless, the possibility of non-inert waste being buried at the landfill site cannot be 
discounted. If this is the case, the severity and therefore the risk posed to the works 
increases.    
Contaminants at Martincroft Farm have the potential to migrate via groundwater flow to the 
south in the flow direction of Swinnel Brook, affecting the low ground on the floodplain and 
any works that extend onto it. As above, it is unlikely that inert contaminants will adversely 
affect the ground conditions but the possibility of non-inert waste being buried at the landfill 
cannot be discounted.    

● Made Ground. There is evidence of Made Ground on site, namely within the northern slopes 
and below them on the floodplain. However, their contamination status is unknown and there 
may be more unknown occurrences of Made Ground across the site; no ground 
investigations are known to have been undertaken since the construction of the A56, where 
Made Ground may have played a part in regrading the hillside.  

● Roadways. Potentially contaminated water run-off from hazardous tar-based road building 
materials and spilled vehicle oil and fuels along the unnamed road and A56.  

 
There are a number of other potential sources of contamination across the local area, including 
infilled ground (quarries and watercourses) of unknown composition, and historical and 
contemporary industries that likely used harmful contaminants in their production line. However, 
any contaminants present at these locations are very unlikely to have migrated on site due to 
distance from the site and differences in topography.  
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4 Site Walkover 

A site walkover was undertaken by two Mott MacDonald Limited engineering geologists on 30th 
April 2020 in windy and sunny weather conditions. A site walkover plan and photographs are 
provided in Section 8 and a summary is given below. It should be noted that certain areas 
marked on the plan were obscured by bushes and long grasses where important features may 
have gone unseen. 

4.1 Site description 
● The unnamed road is on sidelong ground and travels northwards along a hillside from 

Commerce Street (Carrs Industrial Estate). Much of the hillside on either side of road is 
forested with predominantly mature trees at regular 2-4m spacings. At the base of the 
hillside, which dips to the east, is the A56. Livestock farmland is present at the top of the hill 
to the west and in a floodplain to the north of the site.  

● The hillside upslope of the unnamed road (Area 1 – Photograph 2) is characterised by areas 
of long grass, bushes and brambles on its mid to lower slope, and semi-mature to mature 
trees on its mid to upper slope. The undergrowth beneath the trees generally comprises thick 
medium to long grass. Slope angles as high as 30-32° were recorded along the upper slope 
and lower angles of 18-23° across the rest of the slope.  

● The entire hillside downslope of the unnamed road (Area 2 – Photographs 5-8) is forested 
with semi mature to mature trees. Undergrowth is characterised by areas of exposed soil/ 
detritus, short to long grass and thorns. Recorded slope angles are fairly consistent at 19-22° 
but the start of the lower slope, which forms the verge of the A56, appears to be much 
shallower.  

● The downslope forest curves round the hillside to the north where the unnamed road veers 
westwards towards Sunny Field Farm (Area 3 – Photograph 4). The slopes in this area dip to 
the north and are highly variable with some clear breaks visible. Slope angles range from 5° 
along the lower slope to 40° along the upper slope. Trees in this area appear smaller and 
less-regularly spaced than elsewhere across the hillside. The undergrowth is characterised 
by exposed soil/ detritus with some patches of short grass.  

4.2 Visible movement indicators 
● Leaning trees were observed at the eastern end of Area 1 (Photograph 16 & 19), some of 

the bases of which are partially buried. They are relatively small and branch from the ground 
surface as opposed to the majority of trees across the site that stand straight as one thick 
trunk, branching at head height. These observations suggest some historic movement of soil 
along the slope, likely when younger or slower-growing trees were less established and only 
rooted at shallow levels.  

● Leaning trees were also observed at Area 3 (Photograph 4). As above, they tend to 
comprise thinner branches than elsewhere across the site and branch out near the ground 
surface. In addition, there are obvious breaks in slope in this area which, given the leaning 
trees, is suggestive of historical slope failure as opposed to intentional benching.  

● There are no obvious breaks in slope across Area 1 and Area 2 but localised variations of 
slope angle were observed.  

● There is no evidence of cracking in the road surface that would be suggestive of ground 
movement, nor damage that would be suggestive of shallow groundwater flow.  
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4.3 Animal activity 
● There are at least three animal burrows located in Area 1. Two are next to each other on the 

central – upper slope section with openings 15-20cm wide. They appear to be partially 
infilled 0.5m bgl and may be inactive. The other burrow (Photograph 18) is located on the 
eastern – mid-slope section with an opening that is 30cm wide. In front of it is an appreciable 
mound of arisings (Photograph 17) with dimensions 3m x 3m x 1m high. The floor of the 
burrow is too deep to be seen. One 10cm-wide burrow was also observed in the mid-slope at 
the western end of Area 2.  

● A small animal trail (5-10cm wide) was observed in the grass of Area 1.  

4.4 Visible ground conditions 
● Whilst it was difficult to observe the material of the hillside due to vegetation and topsoil (silty 

clay/ clayey silt), some areas were exposed and give an indication of the ground on site.   
– Arisings from animal burrows in Area 1 show ground material to be brown silty gravelly 

sand with no evidence of man-made components. A sandstone flag cobble was also seen 
in the walls of one of the central – upper slope burrows. Borehole 66C was drilled on the 
hilltop plateau and records orange-brown silty gravelly sand (Glaciofluvial Deposits) at 0 – 
1.5m bgl, which may correspond to the material seen here.  

– The northern side of the unnamed road, where it curves westwards and climbs towards 
Sunny Field Farm, is built out by cobbles and small boulders of sandstone flags and 
occasional bricks (Photograph 1). This appears to have been done to increase the 
distance between the road and the slope crest whilst attempting to increase its stability. 
The road surface and fence posts along this section do not show signs of deterioration 
that would be indicative of slope instability. 

– A ramp has been built into the hillside where the road starts to curve westwards, 
descending to the farmland on the floodplain. The top of the ramp, which currently hosts 
metal storage units, has been made level using sandstone cobbles and boulders. 
Borehole 73A also records 0.7m of broken sandstone fill at this location at a similar 
elevation. This suggests that part of this slope section comprises Made Ground and that it 
was present prior to the construction of the A56. The side of the storage unit at the top of 
the ramp is currently hanging off the slope crest and is supported by stacked pieces of 
sandstone (Photograph 3).   

– The edge of the floodplain where it meets Area 3 comprises Made Ground of soft silty 
sandy gravelly clay with gravel of brick fragments, plastic, glass and mixed lithologies at 
the ground surface. 

– Sandstone flagstones are piled at the edge of the road and are used as fill around the 
northern area of the site. Whilst not in situ, their presence suggests local outcrops of 
bedrock (also confirmed by the abundance of quarries in the local region, as described in 
Section 3.8). 

4.5 Services and drainage 
● Manholes and gullies were seen along the unnamed road in line with the drainage plan of 

Figure 3.10. However, some features on the plan could not be verified on site due to being 
either obscured or absent. The majority of those that could be seen were blocked with wet 
debris at around 1m bgl, but despite this, all slopes were dry and there were no obvious 
signs of drainage issues (hydrophyllic vegetation, run-off channels or ponding water). 

● The marker post for a medium pressure gas pipeline (0800 688 588 for queries) is located 
off Commerce Street at the southern end of the site (Photograph 13)  
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5 Ground Conditions 

Key points from Site Investigation Report No. 367 pertaining to the likely ground conditions on 
site are summarised in Section 5.1. This information (including borehole records) and BGS 
mapping has been used to develop a ground model for the site. Leapfrog Works (3D subsurface 
modelling software) was used to compile available data and produce a 3D ground model which, 
along with cross sections and strata descriptions, are given in Section 5.2.  

Relevant extracts from Site Report No. 367 are provided in Appendix E. They relate to the 
construction of the A56 main carriageway; Commerce Road Diversion and bridge construction; 
and Bridge Street Diversion. 

5.1 Ground conditions summary (Site Investigation Report No. 367) 
● The existing unnamed road is positioned on the western face of the North Hag cut slope that 

was excavated Circa 1980. Original ground levels were of the order of 235-239m AOD 
across much of the proposed road alignment, save for the southern-most 60m where original 
ground level declined towards the existing at Commerce Street. The existing road therefore 
comprises a cut berm. 

● Ground conditions appear consistent with a Glacial Outwash Channel palaeo-environment 
and comprise superficial material consisting of stratified deposits of silty sand and sandy 
gravel, interspersed at mid-height with layers of silt and varved clay. Superficial deposits 
overlie bedrock of the Lower Haslingden Flags (sandstone) and Rossendale Formation 
(sandstone and mudstone). Bedrock possesses a 5° dip to the north. Rockhead possesses a 
10° dip to the west and was encountered 22m depth beneath the western bank-seat of 
Commerce Street overbridge; elsewhere it is recorded as anticipated to be situated 2m 
above the western verge of the A56. 

● Construction records state that granular deposits above and below the silt and varved clay 
were well-drained. This may suggest a localised line of seepage associated with the silt and 
varved clay layer. Construction drawings detail that face drainage was installed during 
excavation of the cutting, which would appear to support this assumption. 

● Despite the suggestion of a seepage line above, the investigation recorded very little 
groundwater above rockhead, at which point there was underdrainage towards the former 
rail tunnel. 

● Side-slopes of 1V:2.5H (21.8 degrees) were proposed for the A56 slope.  
● From HAGDMS the current cut slope is identified to be ‘Good Quality’ and is subject to a 5-

yearly inspection period, though the inspection records available are dated 2004, 2012 and 
2014. Whilst no features or descriptions are provided for the slope in the 2004 record, those 
for 2012 report hydrophillic vegetation with ‘high moisture content throughout’, and for 2014 
‘wet area mid-slope, possibly minor seepage’. Despite these observations there are no 
significant historical concerns regarding the cut slope. 

5.2 Ground Model 
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 Table 5.1: Indicative Ground Model 
Strata Typical Thickness and Depth  Top of Strata 

Elevation  
Typical Description Strata Distribution 

Made 
Ground 

Made Ground 
Granular 

0 - 0.7m bgl recorded in Borehole 
73A on the forested slope. 
0 - 1.5mbgl seen where the road 
and slope section has been built out 
on approach to Sunny Side Farm. 

Ground surface:  
226 – 236m 
AOD 

Fill – pieces of broken sandstone  Slopes on the northern side of the 
unnamed road where it curves westwards 

River 
Deposits 

Alluvium 0 – 8m bgl Ground surface: 
215m AOD 

Alternating layers of: 
Soft to very soft blue grey sandy clay with 
organic inclusions;  
Loose blue grey sand and gravel / silt;  
Brown fibrous peat 

Present only on the farmed floodplain to 
the north of the site.  

Glacial 
Deposits 

Glaciofluvial 
Deposits 

Deposits up to 10m thick separated 
by layers of Glacial Till.  
0 – 29m bgl (with increasing 
thickness away from the A56)   

Ground surface: 
215 – 241m 
AOD 

Dense to very dense dark grey brown sandy 
gravel/ gravelly sand; 
Very loose to loose grey brown clayey silty sand 

Site-wide 

Glacial Till Alternating layers up to 4m thick 
within Glaciofluvial Deposits. 
0 – 29m bgl (with increasing 
thickness away from the A56)   

Ground surface: 
215 – 241m 
AOD 

Soft mottled grey/orange/brown silty sandy clay/ 
clayey sandy silt 

Site-wide 

 Glaciolacustrine 
Deposits 

0.8 – 4m thick within Glaciofluvial 
Deposits 
0 – 8m bgl  

221 – 227m 
AOD 

Very loose/ soft dark grey-brown varved clayey 
silt with partings of clay or sand. 

Possibly site-wide. Confirmed in 
boreholes along the unnamed road and at 
the northern slope 

Rossendale 
Formation 

Sandstone 
(Lower 
Haslingden 
Flags) 

0 – 14m bgl (with increasing 
thickness towards the A56) 

213 – 215m 
AOD 

Soft to hard broken weathered light grey-brown 
sandstone  

Site-wide but unlikely to be encountered.  

Mudstone Interlayered (layers to at least 3.5m 
thick) within deposits of sandstone. 
3 – 12m bgl  

204 – 211m 
AOD 

Soft to hard broken weathered dark grey-grey 
Mudstone  

Site-wide but unlikely to be encountered.  
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Figure 5.1: Ground Model View 1  
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Figure 5.2: Ground Model View 2 
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Figure 5.3: Ground Model View 3 
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Figure 5.4: Cross Section Layout Plan 
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Figure 5.5: Cross Section 1  
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Figure 5.6: Cross Section 2 
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Figure 5.7: Cross Section 3 
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Figure 5.8: Cross Section 4 
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Figure 5.9: Cross Section 5 
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5.3 Groundwater 
Standing water levels are recorded in the historical borehole logs. In terms of the existing 
ground surface, levels range from 9 to 26m bgl (230 to 213m AOD) across the hillside and 0.3 
to 1.5m bgl (214m AOD) along the A56 and on the floodplain to the north. This places the 
groundwater table at the base of the cutting near rockhead. Localised perched groundwater 
seepage was also recorded within the cut slope during construction, and minor seepages have 
been recorded in more recent HAGDMS inspection reports.  

Based on this information, the groundwater table is not expected to be encountered during the 
proposed works on the hillside but may be encountered at shallow levels on the floodplain. 
However, localised seepages may occur on the slope associated with more cohesive lenses of 
material.  
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6 Preliminary Engineering Assessment 

6.1 Existing slope stability 
A preliminary Slope Stability analysis have been carried out for the existing utilising ground 
conditions as outlined in the historic Site Investigation Report No. 376 which pre-dates 
excavation of the cutting and adopting conservative ground parameters. 

The analysis was carried out using slope stability software SLOPE/W, and to the requirements 
of EC7 for design approach 1 combination 2.  

The analysis describe in this document relates to two sections, Section 2 and Section 5. Section 
2 is representative for the majority of the route (where it runs parallel to the A56); Section 5 
represents the proposed route to drop down off the steep slope at the north, considered the 
steepest part of the route. Cross Section located as per Figure 5.6 Cross Section Layout.  

In Table 6.1 ground and groundwater conditions used for the Slope analysis are summarised. 
The soil parameters have been adopted according to the utilising ground conditions outlined in 
the historic Site Investigation Report No. 376. 

Table 6.1: Summary of the characteristics material properties and groundwater 
conditions used for the analysis. 

Material 

Material Properties 

ϒb   

(KN/m3 ) 

c’ 

(kPa) 

Ф’ 

(°) 
Ru 

Infilled Material 18 0 34  

Glaciofluvial Deposits 19 0 30 0.2 

Varved Clays 17 1 24 0.2 

Mudstone 
(Bedrock)Unsaturated 22 22 20 0.2 

Mudstone 
(Bedrock)Saturated 23 22 24  

  

A surcharge of 20kPa (variable unfavourable) has been assumed for the proposed road.  

The outputs of the slope stability analyses are presented in Appendix F.The results are 
presented as Factor of Safety. A Factor of Safety (FoS) over 1 is considered acceptable. The 
output of the analysis suggests that the majority of the route (where it runs parallel to the A56), 
has a FoS over 1, and corroborate the walkover observations of the apparently stability of the 
slope. However, the north site of the route presents a small slip surface with a FoS less than 1 
.This slip surface seems circumscribed to the Infilled material, that has been defined for the 
analysis with overconservative parameters and thickness due to the lack of data.  

A site-specific ground investigation in the way of exploratory boreholes and a topographic 
survey is recommended to obtain more accurate geotechnical parameters in order to undertake 
a detailed slope stability assessment. 
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6.2 Required works 
The proposed roadway preliminary design has allowed for B8 vehicle use and hence an 
allowance has been made for two 4m width carriageways with a 2m pedestrian footway. The 
proposed road vertical alignment is to follow the existing access road hence approximately 
221mAOD at the junction with Commerce Road climbing to 228-230mAOD at the northern edge 
of the Highways England land at an approximate 6% gradient. The proposed widened 
carriageway effectively doubles the existing access road width, and the proposal is to 
accommodate this additional width by widening on the up-slope side to the west. Two options 
have been developed (Options 2 & 3 – see Figures 6.1 and 6.2 below).  

Option 2 continues the proposed roadway in a NNE direction, parallel to the existing A56, 
descending the 40 degree slope area which may comprise the remnant North Hag slope or a 
potential landscaped berm, before traversing the lower slope to allow entry to the proposed 
employment site from the eastern boundary.  

Option 3 continues the proposed roadway in a NNW direction, essentially following the existing 
land contours (ie. sidelong across the existing topography which appears to possess a slope 
angle of 15-20 degrees), before descending gradually towards the western employment area 
boundary.  
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Figure 6.1: Proposed highways alignment (Option 2) 

Source: Mott MacDonald 
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Figure 6.2: Proposed highways alignment (Option 3) 

 
Source: Mott MacDonald 

6.3 Earthworks 

6.3.1 Cuttings 

Both options follow the same route through the Highways England land. At present the options 
show a maximum lateral cut into the western verge of 14m, which, assuming a slope-regrade to 
match existing slopes, would require land-take beyond the Highways England boundary. 
Alternatively retaining walls varying up to 5-6m in height or steepened reinforced slopes (ie. soil 
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nailing) could be adopted. Such Civils works could be minimised at later design stages by 
aligning the proposed roadway with the existing berm, such that retaining walls heights could be 
reduced to the order of 2m maximum. 

Section 4 presents a long section along the existing access road and Sections 1-3 present 
cross-sections through the proposed road. It may be seen that the existing cut slope 
predominantly comprises loose to dense bedded Glaciofluvial sands and gravels with localised 
interbeds of Glaciolacustrine soft to firm clay and silt, locally varved. The Glaciolacustrine 
Deposits are encountered as a 1-3m thick unit at elevations between 227-220mAOD. As 
detailed in Cross Section 4, this unit is therefore anticipated be traversed by the proposed 
alignment, underlying it to the north. 

The construction records available from the HAGDMS database highlight that the existing slope 
had face drainage installed during construction. It seems likely that these were installed to 
capture localised perched groundwater flow associated with this impermeable horizon, and such 
an horizon would likely act as a preferable failure horizon for any future instability. Instability in 
Glacial cut slopes is predominantly associated with varved or laminated horizons. 

Slope stability analyses have been undertaken modelling this horizon adopting conservative 
geotechnical parameters and applying a UDL traffic load of 20kPa (Appendix F). The results 
indicate that construction of the new road is not anticipated to cause instability of the existing 
Highways England cutting.  

Nevertheless, further consideration of the stability of the cut slopes will be required at detailed 
design stage. Using the results of a site-specific ground investigation, it is recommended that a 
detailed slope stability assessment is undertaken in order to determine suitable slope cut angles 
and, if required due to land boundary restrictions and unstable slope faces, suitable retaining 
structures. It should also be noted that there was no evidence of historic shallow failures on the 
northern and western slopes during the site walkover. This highlights the need to consider the 
stability of all slopes, even those that will not be worked but may still be affected as part of the 
proposed works. This includes the eastern slope face that may experience increased traffic 
loading following the works.  

A key target for future investigation will be the lateral and vertical extent, composition and 
geotechnical properties of the silt and varved clay layers. 

Face drainage will be required for any proposed slopes through the silt and varved clay 
horizons, hence it is recommended that design allowance is made for re-instatement of any 
existing face drainage intercepted by the works through Highways England’s land. 

6.3.2 Embankments 

Option 2 will require an embankment or berm to be constructed to allow descent at a safe 
gradient from the northern end of the current access road to the proposed employment area. 
Ground conditions comprise the existing man-made berm at the outside of the existing bend 
(former Bridge Street alignment), underlain by Glacial Deposits as described in Section 6.3.1. 
Figure 3.2 suggests an element of translational creep on this original slope, hence the soils 
beneath this slope may possess relict shear planes at shallow depth. Further north, beyond the 
Highways England boundary, this route will traverse the floodplain of the now culverted Swinnel 
Brook and hence soft alluvial ground conditions may be anticipated. 

Potential problems arise when new fill is benched against existing material.  Firstly, differences 
in soil composition and the level of compaction can result in differential settlement between the 
two materials. In addition, differing material properties and a poor interface between the different 
materials can result in ground movement along the embankment under traffic loading. Some of 
these issues may already be in effect based on the presence of soft layers of varved clay/silt 
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within the Glacial Deposits. Hence, this will need to be designed with a suitable benching detail 
following the results of a site-specific ground investigation.  

A key task when designing the embankment will be to verify stability and estimate its settlement. 
A site-specific ground investigation is needed to identify areas of incompetent founding soils 
that may need to be dug out and replaced with suitable fill, lest allowable settlement limits be 
exceeded. This is likely to apply to Made Ground Cohesive encountered at the ground surface 
where the floodplain meets the hillside, and any Alluvium that is also present in that area.  

By contrast to the above, Option 3 proposes to follow the existing ground contours, hence 
embankments would be minimal for this route alignment. In addition, the higher alignment of this 
route option would avoid the Alluvial floodplain deposits.   

6.3.3 Material reuse 

As described in Site Investigation Report No. 367, ‘granular deposits both above and below the 
silt and varved clay appear to be well drained and have been classified as suitable for re-use as 
filling’.  These deposits predominate the hillside and are therefore expected to be excavated in 
the biggest proportion.  

Assuming these deposits are proven to be suitable through lab testing, there is unlikely to be a 
deficit of suitable site-won material.  

6.4 Subgrade 
Glacial Deposits are expected to be at subgrade level for the section of road widening on the 
hillside. Whilst Glaciofluvial Deposits predominate the hillside, Glacial Till and Glaciolacustrine 
Deposits are shown to be at the level and location of proposed widening and will likely also be 
encountered at subgrade level. Re-worked materials (Made Ground) may be encountered 
forming the steep northern face of the Option 2 descent, and beyond the extent of Highways 
England land subgrade materials are likely to encounter Alluvium. 

6.4.1 Made Ground and Alluvium 

Made Ground Cohesive where the floodplain meets the hillside was proven to be soft in dry 
conditions on the site walkover. Alluvium is recorded in historical boreholes as loose and very 
soft to soft, with layers of peat up to 1.7m thick. These deposits are not suitable founding strata 
for embankment construction. Hence, provision is recommended for an element of ground 
treatment or strengthening. 

6.4.2 Glacial Till 

Glacial Till is generally described as either soft to firm clayey silt/ silty clay or soft silty sandy 
clay/ clayey sandy silt with an estimated design CBR of 2 – 5%. (IAN 73/06, Draft HD25 (2009)).  

6.4.3 Glaciolacustrine Deposits 

Glaciolacustrine Deposits are recorded to consist of soft/ loose varved clayey silt. They are 
unlikely to be suitable subgrade for carriageway construction. Hence provision is recommended 
for an element of localised ground treatment or strengthening. 
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6.4.4 Glaciofluvial Deposits 

Glaciofluvial Deposits are generally described as dense to very dense sandy gravel/ gravelly 
sand or very loose to loose clayey silty sand. A minimum CBR of 20% is suggested (IAN 73/06, 
Draft HD25 (2009)) for granular deposits.  

6.5 Contaminated land 
There do not appear to be any definitive sources of contamination affecting the ground 
conditions on site. However, potential sources of contamination may exist and include hot spots 
associated with Made Ground on the northern slope; coal-tar from carriageway building 
materials and fuel/ diesel run off from vehicles on the road; and migrating contaminants from 
two nearby landfill sites (both reportedly containing inert waste).  

Geo-environmental sampling and testing done as part of a site-specific ground investigation will 
be required in order to identify areas of contamination and possible options of remediation 
and/or mitigation. Relevant PPE and good site practices will help mitigate the risk posed to 
ground investigation/construction workers and other sensitive receptors.   

6.6 Utilities 
A medium pressure gas pipeline marker post is shown at the junction of Commerce Street and 
the unnamed access road that runs through the site. Service plans from statutory undertakers 
(and follow-up GPR surveys) should be obtained in order to ensure that existing utilities are duly 
considered as the design progresses, as it is possible that they pass through the site area to 
reach Sunny Field Farm.  
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7 Project Risks 

7.1 Geotechnical risk register 
The three tables below summarise the methodology used for production of the Geotechnical 
Risk Register.  

Table 7.1: Negative consequence score table 

Impact Health and  
Safety Time Cost Reputation Environment 

1 very low negligible negligible 
negligible 
effect on 
programme 

negligible negligible negligible 

2 low minor minor injury 5% effect on 
programme  1% budget 

minor effect on 
local company 
image/ 
business 
relationship 
mildly affected 

minor 
environmental 
incident 

3 medium serious major injury 12% effect on 
programme 10%budget 

local media 
exposure/ 
business 
relationship 
affected 

environmental 
incident 
requiring 
management 
input 

4 high 

threat to 
future 
work and 
client 
relations 

fatality 25% effect on 
programme 20% budget 

nationwide 
media 
exposure / 
business 
relationship 
greatly 
affected 

environmental 
incident leading 
to prosecution 
or protestor 
action 

5 very high 

threat to 
business 
survival 
and 
credibility 

multiple 
fatalities 

50% effect on 
programme 50% budget 

permanent 
nationwide 
affect on 
company 
image/ 
significant 
impact on 
business 
relationship  

major 
environmental 
incident with 
irreversible 
effects and 
threat to public 
health or 
protected 
natural 
resource 

 

 Table 7.2: Likelihood score table 
Likelihood Probability 

1 very low negligible / improbable <1% 

2 low unlikely / remote >1% 

3 medium likely / possible >10% 

4 high probable >50% 

5 very high very likely / almost certain >90% 
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Table 7.3: Risk matrix 

 

  

158



GEOTECHNICAL RISK REGISTER
Date: May-20 Rossendale Access Road

Scott Myles

1 Site-wide

The site is within a Coal Mining Reporting 
Area and the region is known for historical 
quarrying of sandstone flags. 

Construction over unconsolidated ground 
associated with infilled quarries and 
opencast coal mining

* Potential for differential settlement of the ground with resulting damage to 
any infrastructure and structures proposed as part of the scheme. M M T HSCR

1) PSSR has consulted coal mining and non-coal mining sources, including Coal 
Authority maps, historical OS maps, BGS non-coal mining hazard ratings and 
mineral resources areas, Ove Arup & Partners mining instability database and 
Wardell Armstrong's potential mining area database - there is no evidence for 
mining within the immediate vicinity, and the site investigation data and pre-
construction reporting for the A56 downloaded from HAGDMS corroborate this.

M VL N

Designer/Client None required.

2 Site-wide

Slope instability from cutting into existing 
slopes as part of carriageway widening. 
Existing site investigation data suggests the 
presence of a Glaciolacustrine unit at mid-
slope height. Such horizons are commonly 
the cause of slope instability due to wash out 
drainage at the upper horizon. Moreover 
these tend to possess increased plasticity 
and hence reduced friction angles. 

* Damage to equipment and existing or partially constructed elements of the 
proposed work.
* Risk of injury to the site workers and end users

H H S HSTCR

1) Preliminary slope assessment has been undertaken in the PSSR, assuming 
conservative ground models and geotechnical parameters to assess the influence 
of the proposed road construction. Results indicate that the proposed road 
satisfies stability criteria, however it is acknowledged that further investigation of 
the glacio-lacustrine deposits will be required. 
2) Ground investigation to establish ground conditions including unit boundaries 
and suitable geotechnical parameters for detailed slope assessment
2) Detailed slope stability assessment to be carried out to assess the temporary 
and permanent case for the slopes at locations of cutting and embankment 
3) Suitable retaining structures to be adopted if required

H L T

Designer/Client Designer to design GI and 
undertake stability 
assessments, with 
subsequent design of 
earthworks and structures.

Client to enable 
investigations to take place.

3 Northern Site 
(Option 2)

To achieve an acceptable road gradient to 
descend towards the employment area, 
construction of an embankment will be 
required. Slope and ground instability from 
inadequate benching of a possible new 
embankment against existing slope, or 
indeed slope instability due to pre-existing 
relict shear planes or poorly compacted 
Made Ground berms.

*Settlement induced damage to the proposed roadway and in the worst 
instance failure of the embankment slope.
*Increased maintenance liability.

M M T HSTCR 1) Ground investigation to establish ground conditions including unit boundaries 
and suitable geotechnical parameters for detailed slope assessment. M M T

Designer/Client Designer to design GI and 
undertake stability 
assessments, with 
subsequent design of 
earthworks and structures.

Client to enable 
investigations to take place.

4 Site-wide
Poor slope drainage. Construction records 
reveal the site possesses face drainage 
installed to drain perched waters. 

* Damage to the proposed carriageway through shallow groundwater flow 
* Slope instability through increased pore fluid pressures within the slope, 
and wash-out erosion above the springline.

M M T HSTCR

1) Ground investigation to establish ground and groundwater conditions including 
unit boundaries and suitable geotechnical parameters for detailed slope 
assessment
2) Slope stability assessment to be carried out to assess the temporary and 
permanent case for the slopes at locations of cutting and embankment 
3) Suitable drainage systems to be considered in design and implemented if 
required.

M VL N

Designer/Client Designer to design GI and 
undertake stability 
assessments, with 
subsequent design of 
earthworks and structures.

Client to enable 
investigations to take place.

5 Site-wide

Potential contamination associated with 
localised Made Ground; carriageway 
building materials and fuel/ diesel run off 
from vehicles on the road; and migrating 
contaminants from two nearby landfill sites 
(both reportedly containing inert waste). 

* Harm to construction and ground workers
* Mobilisation of pollutants into local environmental receptors (including 
Swinnel Brook) 
* Additional costs for treatment and disposal of excavated soil and 
groundwater.

M M T HSCE

1) PSSR has consulted with historical mapping, industrial records and EA records 
to identify potential sources of contamination within the PSSR. No evidence of 
contamination is evident, other than the small Made Ground berm at the northern 
edge of the site.
2) Site staff to wear appropriate PPE. Vigilance by site staff during Ground 
Investigation/  Construction.
3) GI to include suitable contamination testing of soil and groundwater samples
4) Material to be screened by appropriately trained/competent sub-contractor if the 
material is being removed and replaced.
5) Findings of the ground investigation to be incorporated into the detailed design 
and construction planning.

M VL N

Construction 
contractor/Designer/ 
Client

Designer to identified areas 
of possible contamination 
with the PSSR and scope the 
GI accordingly.

Client to enable access for 
the GI

Construction contractor and 
designer to consider GI 
results in detailed design and 
during construction works.

6 Northern part of the 
site

Obstructions encountered during 
construction. 

A row of residential housing used to be 
present on the historic Bridge Street that 
passed over North Hag ridge and joined the 
unnamed road

* Delays in the construction programme.
* Damage to drilling and construction equipment. M M T TCR

1) Carry out ground investigation to identify the nature and depth of any 
obstructions at the targeted locations, if present.
2) Risk mitigation strategy for obstructions to be developed based on proposed 
construction methodology, and appropriate equipment to be deployed.
3) Design to seek to avoid clash

L VL N

Designer/Client/ 
Construction contractor

Designer to identify areas of 
possibly obstructions and 
scope the GI accordingly.

Client to enable access for 
the GI.

Contractor to remove 
obstructions with suitable 
equipment during 
construction.

7 Site-wide

Unknown ground conditions.

Some historical data is avaialable from 
before the construction of the A56 and the 
excavation of North Hag ridge. It is currently 
unknown if Made Ground was used to 
regrade the hilside and where.

Reworked materials have the potential to 
form a preferential weak horizon at the 
interface with insitu materials.

* Inappropriate design and construction methodologies. 
* Impact on suitability and stability of design.
* Impact on cost and project programme.

H M S TCR

1) PSSR includes construction records downloaded from HAGDMS and has 
established that the entire length of the proposed road through HE land is situated 
within cutting of the original North Hag ridge. Moreover material won from the cut 
is recorded to be suitable for engineering re-use.
2) Scope and carry out a ground investigation to further understand the ground 
conditions on site, including the presence and nature of any Made Ground
2) Use GI results to infer suitable geotechnical parameters for design.
3) Construction Control - logging of excavation and pile arisings during works, 
where required.

H VL N

Designer/Client

Construction contractor

Client to enable GI access.

Designer to scope GI and 
determine geotechnical 
parameters for use in 
detailed design work.

Construction contractor to 
ensure ground is as 
assumed in design during 
works.
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8 Site-wide
Encountering services including a medium 
pressure gas main, the marker post of which 
is seen on Commerce Street.

* Damage to services/culvert.
* Possible damage to rig/construction equipment
* Delay to construction programme.
* Human helath risk to construction workers 

H M S HSTCR

1) All available services information/drawings for the site area to be passed to the 
GI Contractor and Construction Contractor by designer in pre-construction 
information.
2) Service diversion to be designed where required.
3) Construction Contractor to satisfy himself as to the adequacy of available 
information and make additional enquires as necessary.
4) Appropriate methods to be utilised whist constructing the diversion and the 
main proposed works.

H L T

Designer/Construction 
Contractor

Designer to provide available 
stats plans.

Construction Contractor to 
obtain additional info if 
needed prior to and during 
construction works. 

NOTES:  RISK TYPES; HS = Health & Safety, T = Time, C = Cost, R = Reputation, E = Environment
Risk level: I = Intolerable, S = Significant, T = Tolerable, N = Negligible
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8 Drawings and Photographs 
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 Figure 8.1: Site Walkover Plan 
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Photograph 1: Unnamed road and ramp 

 

Photograph 2: Area 1 hillside - 1 
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Photograph 3: Area 3 storage unit 

 

Photograph 4: Area 3 leaning trees 
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Photograph 5: Area 2 forest - 1 

 

Photograph 6: Area 2 forest - 2 
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Photograph 7: Area 2 forest - 3 

 

Photograph 8: Unnamed road - 1 
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Photograph 9: Unnamed road - 2 

 

Photograph 10: Area 1 hillside - 2 
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Photograph 11: Area 1 bushes 

 

Photograph 12: Area 1 animal track 
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Photograph 13: Medium pressure gas marker post 

  

Photograph 14: Area 1 forest - 1 
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Photograph 15: Area 1 forest - 2 

 

Photograph 16: Area 1 leaning trees - 1 
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Photograph 17: Area 1 animal burrow arisings mound

 

Photograph 18: Area 1 animal burrow 
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Photograph 19: Area 1 leaning trees - 2 
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