






















WHITE YOUNG GREEN ENVIRONMENTAL 

Rosemound Developments Ltd. – NEW RAYNESWAY  Issue 1 
Environmental Statement VOLUME 1 August 2005 

APPENDIX 7.1

DRAINAGE & UTILITIES STRATEGY REPORT



STRATEGY REPORT 

NEW RAYNESWAY 
SPONDON, DERBY

ROSEMOUND DEVELOPMENTS LIMITED 

Ref: 34389 

Version Amendment Date By Checked Approved 

A First Issue 04/08/05 IKE AW AW 

B Second Issue 22/08/05 IKE AW AW 



Utilities and Drainage Strategy Report 
New Raynesway, Spondon, Derby 
Rosemound Developments Limited 

NEW RAYNESWAY 

SPONDON, DERBY 

UTILITIES AND DRAINAGE STRATEGY REPORT

Contents 

1.0 Introduction 

2.0 Existing Site 
 2.1 Existing Utilities 

3.0 Developed Site 
 3.1 Existing Utilities to be Maintained 
 3.2 Proposed Utilities 
 3.3 Proposed Drainage 

4.0 Conclusion 

Appendices 

A Site Layout – Current Development Proposal 
B Combined Service Drawing – New Raynesway West 
C Combined Service Drawing – New Raynesway East 
D Proposed Electricity Layout 
E Proposed Water Layout 
F Proposed TRANSCO Layout 
G Proposed BT Layout 
H Foul Drainage Strategy Plan 
J Surface Water Strategy Plans 

 34389/Reports 2 April 2005



Utilities and Drainage Strategy Report 
New Raynesway, Spondon, Derby 
Rosemound Developments Limited 

1.0 Introduction

 Waterman Burrow Crocker were commissioned by Rosemound Developments Limited to 
undertake a Utilities and Drainage Strategy Report for a new industrial/commercial 
development near Spondon, Derby.  The proposed development layout can be found in 
Appendix A. 

2.0 Existing Site

 The site consists of two areas of land each side of the River Derwent to the east of Derby City 
Centre.  The site referred to as New Raynesway West lies south of the river adjacent to the 
recently constructed A6 Alvaston bypass and covers an area of approximately 25.9ha.  The 
site referred to as New Raynesway East lies north of the river and covers an area of 
approximately 35.1ha and was formerly part of the Acordis Acetates Limited site which 
remains operational further to the north. 

 2.1 Existing Drainage & Utilities

   2.1.1 New Raynesway West 

  Existing services to the site are identified on drawing 34389/C/SA/96/01A and 
can be found in Appendix B. 

 A public foul water sewer crosses the western part of the site flowing in a 
north westerly direction from the A6 Alvaston bypass towards Raynesway 
industrial site.  The concrete sewer was laid approximately 4 metres below 
existing ground level. 

 A foul sewage rising main crosses the western part of the site flowing in a 
westerly direction towards Raynesway industrial site.  The 400mm diameter 
GRP main was laid approximately 1.0 – 1.5 metres below existing ground 
levels.  It is not known if there are any low or high spots on the rising main that 
incorporate valve work. 

 To the eastern edge of New Raynesway West 11Kv overhead cables are 
evident on steel towers. The power lines run from Spondon B substation to 
Raynesway. These existing overhead cables are to be diverted or abandoned 
to facilitate the development.   

   
   2.1.2 New Raynesway East 

  Existing services to the site are identified on drawing 34389/C/SA/96/01C and 
can be found in Appendix C. 

 Private services associated with the manufacturing processes and operation 
of the Acordis site are present.  These include river, town and filtered water 
systems, high and low voltage cables, an above ground steam system, a 
sprinkler system and telephone cables. 

 Only BT main services cross within the development site, all other services 
are private services owned by Acordis. 

 A positive private drainage system consisting of drains, channels and culverts 
serve some of the existing buildings, roads and hardstanding areas eventually 
discharging unrestricted into the River Derwent. 
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 An assessment of the surface water discharge rate from the existing site has 
been undertaken.  The existing impermeable site area consists of 0.8ha roof 
area and 1.8ha of paved area. Negotiations with the Environment Agency 
have resulted in their agreement to a reduction in the discharge rate from 
existing impermeable areas. Estimates suggest the discharge is 
approximately 878 litres/second during a 1 in 100 year event.

 A foul water system collects discharge from existing buildings and drains in a 
northerly direction to a pumping station.  The pump station is located outside 
the development site boundary, just north of building 88 within the Acordis 
site.  The main foul water outfall from the north west corner of the Acordis site 
drains into the adjacent Severn Trent Water Reclamation Works. 

 Effluent drains collect trade effluent and also drain in a northerly direction to 
the Acordis site. 

 The majority of the Acordis drainage systems are approximately 80 - 100 
years old and are subject to normal maintenance problems caused by a 
combination of slack gradients (dictated by site topography) and low flows 
(due to the major reductions in personnel and site operations since the original 
drainage systems were installed).  These existing drainage networks will be 
abandoned and new pipework will be installed to serve the proposed 
development. 

 It is understood that foul sewerage from the site drains to the reclamation 
works via a pumping station, however the suitability and condition of this 
station to accept any new flow regime is unknown. 

  The layout and levels of the site will dictate if this is a suitable position for the 
pumping station to serve the proposed development.  The level of the pump 
inlet configuration would need to be deep enough to receive the flows by 
gravity from the furthest extremity of the site.  We would expect remedial 
works to the pump station are unavoidable when considering its age and 
expected level of maintenance. 

3.0 Developed Site

 An indicative layout plan has been prepared and a copy of this is included in Appendix A.  If 
the layout changes dramatically the outline design presented here would need to be 
reconsidered. 

 The development is a mix of A3, B1 and B8 development plots.  Services requirements have 
been assessed on this basis.  Any change to the development mix could have a significant 
impact on the supply services and foul drainage. 

 Changes to the sites mix will be unlikely to have a vast impact upon surface water drainage as 
this is dictated by impermeable areas.  A decrease in impermeable area would reduce the 
volume of storage required on site. 

 The main access into New Raynesway West will be taken from the A5111 Raynesway 
Roundabout.  A spine road will connect the two sites via a new bridge crossing the River 
Derwent.

 Feedback from the Environment Agency indicates they would require a discharge restriction of 
5 l/s/ha for the previously undeveloped area associated with the New Raynesway West Site. 
The New Raynesway East site should be reduced to a rate of discharge below the rate from 
the current impermeable area that is discharged into the River Derwent.  This will require 
surface water attenuation for all rainfall events, up to and including a 1 in 100 year event.  
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Storage within the site will be designed to prevent on site flooding up to this level of design 
storm.  

The Raynesway East site has been the topic of further discussions with the Environment 
Agency, resulting in agreement to reduce the level discharge from existing impermeable 
areas. This still requires attenuation to be incorporated within the scheme, the amount will be 
significantly lower than if the 5/l/s/ha discharge restriction was applied. 

 3.1 Existing Utilities to be Maintained

 3.1.1 New Raynesway West 

 The existing public sewer is to be retained on its current route through the 
office campus development.  A 13 metre wide sewer easement in favour of 
Severn Trent Water will impose restrictions on development in the vicinity of 
the sewer.  During detailed design the route of this pipeline will be determined 
by detailed survey and the exact width of the easement agreed with Severn 
Trent Water Limited. 

 The foul rising main is to be retained on its current route.  A 10 metre wide 
sewer easement in favour of Severn Trent Water will impose restrictions on 
development in the vicinity of the pumping main.  This will be identified 
accurately during detail design, the route of this pipeline will be determined by 
detailed survey and the exact width of the easement agreed with Severn Trent 
Water Limited. 

 Where suitable depths of cover cannot be achieved, Severn Trent Water may 
require the installation of concrete slabs over their equipment as protection 
against increased loading from fill material or traffic. 

 The steel towers and overhead lines are to be diverted/abandoned In the 
interim Central Networks require a 6m safety zone parallel to the power lines 
and steel towers and a minimum of 6.1 metres above carriageways and other 
areas of vehicular use. 

3.1.2 New Raynesway East 

  Existing services and drains will be terminated where they cross from the 
operational part of the Acordis site into the new development and abandoned 
within the new development site. The surface water drainage which comprises 
ditches and culverts will be diverted to suit the proposed development 
characteristics. 

3.2 Proposed Utilities

 3.2.1 Electricity 

  Central Networks have provided a quote of £3,560,000 plus VAT for providing 
electricity to the entire site with £3,230,000 being attributable to the west site 
including the construction of a new substation.  The proposal is to supply the 
east site via 33Kv cables at a further cost of £330,000.  The method of supply 
will be to lay cables from the Spondon grid to the east of the sites, over New 
Raynesway East to the new substation in New Raynesway West, low voltage 
cables will then be laid from the substation to serve the east and west sites.  
An indicative layout of these services can be seen in Appendix D. 
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 3.2.2 Water 

 Severn Trent Water have been approached with regard to provision of water 
supplies for the development site.  At present estimated costs have not been 
received.

3.2.3 Gas 

 An indicative budget for the installation of gas supply to the development has 
been obtained from TRANSCO.  A total cost of £317,000 (inclusive of VAT), 
with £60,000 of this being apportioned to the east site.  The site supply will be 
fed from the west with a new boundary governor.  Low pressure mains will 
then service the site.  This main will then cross over the bridge to service the 
east site.  An indicative layout of these services can be seen in Appendix F. 

3.2.4 BT 

 BT telecommunications will be provided through a network of ducts with draw 
cords to be laid by the contractor to a BT design.  BT will then come onto site 
and thread their cables through the ducts with no additional cost to the client.  
An indicative BT proposed layout is contained within Appendix G. 

 3.3 Proposed Drainage

 3.3.1 Foul Water 

  If the foul water pumping station(s) and sewers are to be adopted they will 
need to be designed and constructed in accordance with Severn Trent 
Water’s adoptable standards.  If the pumping stations are to remain private 
they will need to be designed to current British Standards.  

 The Concept Layouts can be found in Appendix H. 

 New Raynesway East 

 New Raynesway East is currently served by the Acordis private drainage 
system.  The condition and suitability of this system is unknown at this stage.  
The use of this system may lead to dependency upon Acordis for discharge 
consent and future maintenance. The permission of Acordis to install any new 
drainage leading to the existing pump station would also be required. 

 The drainage strategy has been developed based on providing an 
independent drainage system to remove third party ownership issues. 

 It is necessary to provide a new pumping station within the Raynesway East 
site.  Even when considering the increase in site levels the development 
cannot be drained solely by a gravity drainage system. 

 The scheme involves providing a new foul sewer network in New Raynesway 
East, which drains by gravity to a new pumping station.  Foul flows will then be 
pumped over the bridge into New Raynesway West.  It is proposed to 
suspend the rising main under the bridge and enter the New Raynesway West 
gravity network. 

 Private drains and sewers to each plot will collect all foul discharge.  Areas 
designed for vehicular wash down will also connect to the foul system via a 
petrol interceptor. 
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 Foul water peak discharges have been calculated based on working 
populations, assessed on gross floor areas of each building type, with offices 
discharging at 750 l/day/100m² and warehouses at 150 l/day/100m².  Peak 
discharges (@6dwf) for New Raynesway West and East are calculated at 23 
l/s.

 Severn Trent Water’s requirements for emergency storage provision in the 
event of pumping station failure are calculated at dry weather flow (DWF) for 6 
hours.  An emergency storage requirement of 83m³ has been calculated.  This 
has been accommodated within the upper section of the wet well pump start 
level.

 Initial calculations indicate New Raynesway East foul pumping station will 
require in the region of a 2.93m diameter wet well and an anticipated 2.25m 
diameter operational sump. 

 New Raynesway West 

 The design assumes that ground levels on the site are increased to above the 
1 in 100 year river flood level (approx RFFL 42.31).  At the proposed levels 
the site could not be drained using solely a conventional gravity drainage 
system and as such a pumped solution is presented here. 

 A gravity system will serve New Raynesway West with a new pumping station 
elevating flows into the main public system. 

 Foul water peak discharges have been calculated based on working 
populations, assessed on gross floor areas of each building type, with offices 
discharging at 750 l/day/100m².  Peak discharges (@6dwf) for New 
Raynesway West are calculated at 301/s. 

 Severn Trent Water’s requirements for emergency storage provision in the 
event of pumping station failure are calculated at dry weather flow (DWF) for 6 
hours.  An emergency storage requirement of 108m³ has been calculated.  
This has been accommodated within the upper section of the wet well above 
pump start level.   

 Private drains and sewers to each plot will collect all foul discharge.  Areas 
designed for vehicular wash down will also connect to the foul system via a 
petrol interceptor. 

 Initial calculations indicate New Raynesway West foul pumping station would 
require in the region of a 2.93m diameter wet well and an anticipated 2.25m 
diameter operational sump. 
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3.3.2 Surface Water  

 Surface water sewers will be designed for no surcharging during a 1 in 2 year 
storm event and no surface flooding during a 1 in 100 year storm event as 
requested by the Environment Agency. The consequences of any surface 
flooding due to more severe storms will also be assessed during this process 
to ensure excess surface floodwater is safely routed. 

 Site drainage systems will be designed in accordance with the Environment 
Agency’s Pollution Prevention Guidelines (PPG3). 

 It is envisaged that the link road between the main Alvaston bypass 
roundabout junction and Raynesway Park Drive via the first site roundabout 
will be adopted.  The existing highway outfall will be maintained with any 
additional adoptable highway areas attenuated and discharge restricted to the 
current rate. 

 Should any surface water drainage be offered for adoption it will need to be 
designed and constructed in accordance with Seven Trent Waters 
requirements. Private drainage systems will need to be designed and 
constructed in accordance with Building Regulations. 

 Run off from all service yards and parking areas will pass through by-pass 
type oil interceptors.  Full retention forecourt type interceptors will be required 
to cater for any refuelling areas. 

 Flows from New Raynesway West and East will discharge via surface water 
attenuation systems to the River Derwent. Flows from New Raynesway West 
will be restricted to 5 l/s/ha.  

Following recent discussions with the Environment Agency, surface water 
discharge from New Raynesway East will be reduced to a level below the 
current discharge rate.  

Calculations to determine the existing discharge rate from impermeable areas 
(2.598ha) within the New Raynesway East development site equate to 878 l/s 
during a 100 year event. Considering the Environment Agencies requirement 
to reduce the discharge rate, 750 l/s has been promoted for the discharge 
from the entire east development site 

Attenuation systems will be sized to accommodate flows without flooding from 
the developed site during a 1 in 100 year storm event 

 Development levels in comparison to river and flood levels dictate that surface 
water flows on both sites will discharge into the River Derwent via pump 
stations. 

 The sites will drain via gravity pipelines through attenuation systems and flow 
controls into a pumping station.  The pumping station will provide a further 
flow control as well as a secondary incident management provision (beyond 
the interceptor tanks). In emergency this will enable the isolation of any 
accidental on site spillage prior to discharge into the River Derwent. 
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 Three  approaches to surface water balancing have been considered. 

Option A Option B Option C 

A site wide approach to 
surface water balancing is 
adopted with a centralised 
attenuation system.  Surface 
water discharge from 
individual plots is 
unrestricted. 

Each plot is restricted to a 
discharge rate with a 
conveyance pipeline  provided 
to the outfall pumping station. 

Composite of options A and 
B with attenuation systems 
within Raynesway East site 
located to avoid areas with 
higher levels of 
contamination 

Advantages Advantages Advantages 

Holistic approach. 
Sub-phase developer is not 
responsible for attenuation.  
Drainage is complete prior to 
completion of first 
development phase. 

Storage is the sub-phase 
developers responsibility. 
Lower initial capital cost for 
main developer.  
Sub-phase layouts retain 
flexibility 

Reduces construction 
operations in areas identified 
with higher levels of 
contamination 
As options A or B depending 
on approach adopted 

Disadvantages Disadvantages Disadvantages 

Upfront capital investment is 
increased.
Constrains future 
development plans by 
reducing plot flexibility in the 
vicinity of the attenuation 
systems. 

Contamination issues for plots 
N and O. This may increase 
installation costs depending 
on final contamination 
remediation strategy. 
Site infrastructure remains 
incomplete.  
Increased costs for sub-phase 
developer. 

Restricted flexibility within 
Raynesway East. 
As options A or B depending 
on approach adopted 

Indicative layouts of the 3 options are shown in appendix J 

 The following tables details the amount of storage required for the catchments 
as shown on the plans in Appendix J, during a 1 in 100 year rainfall event.  

Option A 

Catchment Area HA Approx Storage m³ Discharge l/s 

East A 8.519 3000 215

East B 9.472 2750 239

East C 13.171 3000 333

West 10.05 6,000 50.3

Option B 

It should noted that for Option B storage is provided on a plot by plot basis so 
storage will need to retain each plots contribution in excess of a discharge of 
25.28 l/s/ha on the east site and 5 l/s/ha on the west site during a 100 year 
design event for this drainage option. 
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Option C  

Catchment Area HA Approx Storage m³ Discharge l/s 

East 1 8.519 2600 215

East 2 22.607 7000 527

West 10.05 6000 50.3

The above results are based upon hydraulic simulations undertaken within 
WinDes. The simulations, for a spectrum of storm durations, identify the worst 
case event and approximate levels of storage that would need to be provided. 

The effect of Option A means the construction of sizeable conveyance 
pipelines to 3 common storage locations.   

Option B requires smaller pipework due to the plot located storage/control 
option. Storage volumes will be on a plot by plot restriction basis for this 
option.

Option C identifies three tank locations within the New Raynesway East site, 
avoiding areas with higher levels of contamination. The layout for this option in 
appendix J incorporates the option B solution for the New Raynesway West 
site. This is the preferred approach, as it reduces the risk associated with 
contamination issues within the New Raynesway East site. In addition an 
element of flexibility for plot configurations is maintained by incorporating the 
Option B approach for New Raynesway West. 

 When considering storage in the form of wet or dry ponds the areas required 
to accommodate the above volumes negate their incorporation into the 
development layouts.  

The volume of storage for all of the catchments required is in excess of what 
could be economically balanced within over sized pipelines.   

This has necessitated the exploration of underground storage systems to be 
incorporated within parking and loading areas.  

Groundwater levels on the site are relatively high, between 36.22 and 40.12m 
on New Raynesway East and 37.520 and 40.410m on Raynesway West. High 
ground water levels on the site can present problems in relation to buoyancy 
of storage tanks. It will be necessary during the detailed design to assess this 
issue fully and provide any additional loading to counteract this issue. 

Due to the previous use of New Raynesway East, ground investigations have 
been carried out to investigate nature of the contaminants present on site. Of 
particular note is the presence of contamination and contaminated 
groundwater. Of particular note, the presence of benzene, ammonias and 
hydrocarbons have been identified. It is envisaged that contaminated 
groundwater dewatering requirements and areas of local contamination will 
have an impact on the drainage strategy that is selected. 

The final selection of storage tank system(s) will need to consider the 
resistance to such contaminants and the structural suitability for use under 
HGV areas.  

It is envisaged that plastic cellular storage systems will be utilised to provide 
the bulk of storage that is required. Initial site investigation results indicate 
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contamination throughout the Raynesway East site. High levels of 
contamination, of both groundwater and within the underlying strata, were 
found adjacent to units N and O. This potentially restricts the use of plastic 
cellular storage systems within this area. Reinforced concrete or concrete 
encased GRP/steel storage tanks may be more appropriate for use within 
these conditions. 

The location of below ground storage systems will consider areas of 
contamination in order to reduce the amount and scope of activities within the 
contaminated areas. 

3.3.3 Sustainable Drainage Systems 

 Sustainable urban drainage systems have been considered for use on this 
site.   

 It is unlikely that Severn Trent Water would adopt any system other than piped 
or traditional tanked system.   

 It is noted that ground water levels vary from 36.220m AOD to 40.120m AOD 
in New Raynesway East and 37.520mAOD to 40.410m AOD on New 
Raynesway West. It is unlikely that infiltration methods of drainage could be 
utilised on this site, due to the underlying strata and ground water levels. In 
addition the contamination present within the Raynesway East site negates 
the use of infiltration techniques within this part of the development. 

 As discussed previously the area required to accommodate a storage pond 
prohibits its inclusion within the layout. 

 Porous surfacing materials could be used to minimise run-off and provide 
areas of below ground storage within a lined sub-base. However future 
maintenance regimes for such materials involve regular maintenance of the 
wearing surface or relaying of porous blocks.  We understand that a regular 5 
year maintenance regime is advised for such surfaces. Due to this implication 
the further inclusion of porous paving has not been explored further at this 
stage.

 Lined swales will be considered for inclusion within the scheme as a suitable 
method of draining the spine road, these are shown in the drawings for all 
options. 
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4.0 Conclusions

 New Raynesway East and New Raynesway West are to be developed as classes A3 (food 
and drink), B1 (offices) and B8 (storage and distribution) developments. 

 Foul drainage for each site is comprised of a gravity piped network to a pumping station with 
final discharge into the public system via a gravity outfall. New Raynesway East is linked to 
the public system via the New Raynesway West foul drainage system. 

Surface water drainage for each site is via a gravity piped system, incorporating attenuation 
measures and discharge controls. The systems eventually discharge, via a surface water 
pumping station, into the River Derwent. 

Attenuation will be required for the surface water discharge from the development sites for 
rainfall events up to and including a 1 in 100 year event. Discharge form the development is 
restricted as follows: 

Significant storage volumes are required within the surface water attenuation systems. 
Proposals require the use of below ground storage tanks and are based on cellular storage 
systems below parking and vehicular hard-standing areas. Where ground conditions prohibit 
the use of such systems reinforced concrete or concrete encased tanks are proposed.  

Sustainable drainage systems will prove difficult to incorporate into the development due to 
the site constraints, in particular the high water table and contaminated issues. It is felt that 
storm water from the link road could be conveyed via lined swales, used purely as a 
conveyance mechanism. In addition this would provide a degree of passive treatment for 
highway runoff. 

New Raynesway West - 5 litres per second per hectare (approx 50 litres per second) 

New Raynesway East – Provide a reduced rate that the existing impermeable area discharges 
(approx 878 litres per second currently – proposed restriction 750 litres per second) 

As seen above, three approaches for surface water drainage layout have been considered. 
The preferred and promoted option being option C as reduces the risks associated with 
contamination issues. 

Existing utilities cross both sites, as identified previously. These will need to be maintained, 
protected or diverted and where necessary, revised easement agreements will be required. A 
number of private services within the New Raynesway East site need to be terminated. 

 Electricity supply to the development has been estimated by Central Networks to cost of 
£3,560,000 exc VAT. 

 Water supply to the site will be afforded by Severn Trent Water Limited an estimated cost is 
awaited.  

 Mains gas supply has been estimated by TRANSCO to cost £317.000 inc VAT. 

 Telecommunications connections will be provided via contractor laid ducts to BT design.  
Cabling will then be provided by BT through these ducts. 
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