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Introduction 
 
The Royal Ordnance Factory at Bishopton is a  around 1,000ha in extent and 
is  located to the south west of Bishopton in Renfrewshire.  The RO Bishopton 
site is separated from the main part of the village of Bishopton by the Glasgow 
to Greenock railway line.  The site has over 2200 buildings across it’s area 
and has been extensively developed over the years.  Due to the nature of 
production on site there is a reasonable amount of separation on site with 
several areas of mature woodland being present within the grounds. 
 
For the past century the site has been used, to different levels of intensity, for 
the production of explosives.  The owners of the site, BAE Systems, 
announced their intention to cease manufacturing at the plant in December 
1999. 
 
Following this announcement a working group was established by the Scottish 
Executive to investigate the feasibility of remediating and redeveloping the 
site.  The resulting study from the working group set out a number of differing 
development scenarios in relation to the core objectives set by the working 
group.  Subsequent to this study further investigation was commissioned by 
BAE Systems to undertake a more detailed analysis of the regeneration 
proposals and in particular to consider in more detail the scale and mix of 
development which would satisfy both strategic planning requirements and be 
commercially viable. 
 
The proposals from this additional study identified the potential for an 
expansion to the existing Bishopton settlement to the west with a mix of 
residential, commercial, business, community and recreational uses, with the 
majority of the site retained as undeveloped land with public access. 
 
The proposed redevelopment comprises  
 

 around 2,500 residential units 

 about 150,000 m2 of new employment floor space 

 multi-modal transport junction 

 local retail expansion 

 local expansion of community facilities 

 potential for a new primary school 

 Woodland Park 

 Landfill and Associated Buffer 
 
The proposed land use plan is provided within Appendix 1 of this strategy 
report. 
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The proposed areas of land use within the application are as detailed below 
 
 

Land Use Area (Ha) 

Residential  90.77 

Employment (Business Park)  40.31 

Commercial  1.91 

Mixed Use (community, commercial, residential)  7.62 

Total Development Area  140.61 

 
Upton McGougan were commissioned by Redrow Homes (Scotland) Limited 
and BAE Property Investments Limited to consider the strategic servicing of 
the site in respect to foul drainage provision and compile a report in support of 
the Outline Planning Application. 
 
Report reference 185.0003-70266C was prepared in May 2006 and submitted 
in support of the outline planning application for the development as a 
strategy for addressing foul drainage requirements for the proposed 
development.  The report at that time recommended connection directly to 
Erskine Waste Water Treatment Works as a robust solution avoiding potential 
issues within the existing sewerage network between Bishopton and Erskine 
WWTW. 
 
It was recognised within the report that the strategy proposed may require to 
alter over the life of the project and that Drainage Impact Studies into the 
existing Bishopton to Erskine WWTW may alter the strategy. 
 
Since the submission of the Outline Planning Application in June 2006 two 
main areas have altered in terms of the development proposals that would 
impact on the foul drainage strategy.  These are the completion of a Drainage 
Impact Study, undertaken by Scottish Water on behalf of the Developer  into 
the existing sewer network and the alteration of the Access Strategy for the 
site proposing that the Southern Access Road be completed for access for the 
Phase 1 development. 
 
This updated report reflects these changes and their impact on the foul 
drainage strategy submitted for the development under report 185.0003-
70266C.  Whilst through the life the development it remains possible that the 
options identified as the main strategy to be followed at this time may change 
to reflect changes in the regulatory regime and capacity or other technical 
issues in the infrastructure network over, it is considered that the foul drainage 
strategy no longer reflects a high level robust strategy with potential for 
change but in fact reflects a detailed strategy for the redevelopment. 
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Existing Drainage Regime 
 
The existing drainage network on site is a combined foul and surface water 
system collecting at a private on site sewage treatment works around 200m 
south of Dargavel House (see location plan 01 in Appendix 2) operated by 
BAE Systems.  A discharge consent regulated by SEPA is currently in force 
for the Sewage Treatment Works allowing discharge within certain conditions 
to the adjacent Dargavel Burn. 
 
In addition to the sewage treatment works on site accepting discharge from 
buildings within the site boundary it is understood that for historic reasons the 
seven properties on Sachelcourt Avenue, to the south east of Gladstone Hill 
also discharge into the on site sewerage network. 
 
Other discharges of industrial effluent are known to have occurred, with 
limited treatment, direct to site watercourses over the years and it may 
therefore be the case that existing buildings and facilities continue to be 
capable of discharge direct to watercourses.  A series of drainage ditches and 
trenches across the site indicate that this was the situation through the life of 
the operation of the factory. 
 
In 2002 Scottish Water undertook an assessment of the existing on-site 
treatment works which identified that the facility is in poor condition and would 
require significant investment to bring it to adoptable standards. 
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Options for Redevelopment 
 
Within the proposed redevelopment of the site it is intended that separate 
surface water and foul drainage systems be adopted.  The redevelopment will 
remove most of the original operational factory development and 
consequently, with the exception of legacy discharges from the Environmental 
Test Facility and the properties on Sachelcourt Avenue, surface water from 
the development will be excluded from the foul sewerage network, being 
treated and accommodated separately through a Sustainable Urban Drainage 
System addressed separately within the Surface Water Drainage Strategy 
and Flood Risk Assessment. 
 
With regard to the foul drainage system it is proposed under each of the 
options identified that the system will be collected in the southern part of the 
development area to accommodate the existing site topography.  Collection 
will occur at a new main pumping station within the development area. 
 
In order to achieve this it may be necessary to utilise satellite pumping 
stations, with integrated emergency storage and emergency overflows to 
adjacent watercourses/ surface water sewers, within the development area to 
locally lift sewerage into a gravity sewer system to accommodate the lengths 
of development whilst meeting required adoptable standards and dealing with 
the ground conditions on site.  The design and location of these satellite 
pumping stations, should they prove necessary, will be undertaken within the 
detailed drainage network design allowing site configuration, phasing and 
layouts to be accommodated.  The number of satellite pumping stations will 
be minimised. 
 
The potential for reuse or upgrading of the existing treatment works on site 
has been rejected for the overall development following discussions with 
SEPA but may retain a potential function during the period of remediation.  
This option will not be considered further. 
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1 Discharge to the Local Sewerage Network 
 

The existing sewerage system within Bishopton is understood to be 
mainly a combined foul and surface water piped system.  The system 
flows generally south and discharges to a Scottish Water pumping 
station on the east of the A8 from where it is pumped to discharge into 
the sewerage network on the outskirts of the town of Erskine and flows 
to Erskine WWTW. 
 
Locally within Bishopton there are some areas of separate sewerage 
systems however these combine in the main combined sewer running 
through Bishopton. 
 
Due to local topography of the site being lower than Bishopton, this 
option will require the construction of a strategic pumping station with 
associated storage and dosing facilities in the southern part of the 
development zone. 
 
Previously this option was left as a potential longer term solution 
however following the completion of a Drainage Impact Study by 
Scottish Water, this option is now considered feasible for a long term 
achievable robust strategy. 
 
The Drainage Impact Study has identified that the existing sewerage 
network between Bishopton Pumping Station and Erskine WWTW can 
accept the foul sewerage discharge from the development subject to 
the provision of around 400m3 of additional temporary storage 
associated with Bishopton Pumping Station.  A copy of the DIS is 
included within Appendix 5. 
 
In discussion with Scottish Water it has been agreed that as all foul 
sewerage from the proposed development will be discharged from a 
single strategic pumping station within the RO Bishopton development 
area then it would be acceptable to install any additional temporary 
storage within the construction of the new RO Bishopton strategic 
pumping station and through telemetry links cease pumping from the 
new pumping station to the existing pumping station when flows into 
the existing station would require the storage to be utilised.  This allows 
the existing pumping station to remain undisturbed through the 
redevelopment with the exception of the connection of the new foul 
sewerage discharge pipework. 
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The final receiver of the sewerage, Erskine WWTW has recently been 
upgraded and we have been advised by Scottish water that available 
capacity at the WWTW is of the order of 10,000 population equivalent 
(p.e.).  At the average Renfrewshire population of 2.3 persons per 
household this equates to the equivalent of around 4350 residential 
units which can be accommodated at Erskine WWTW within the 
current upgrade. 
 
Whilst no guarantees are provided by Scottish Water on the availability 
of this capacity over the longer period, it appears unlikely at this time 
on the basis of 10,000 p.e. capacity currently being available that 
further upgrades or infrastructure strengthening works would be 
necessary to Erskine WWTW through the lifetime of the proposed 
development. 
 
With regards to phasing of the system, a new system of rising mains 
will require to be constructed until a gravity system can be 
implemented to connect into the existing Bishopton Pumping Station 
 
Excessive available storage volumes will require to be avoided at the 
early stages of the development to avoid septicity of sewerage 
occurring however this can be accommodated through the use of 
modular storage constructed in line with the growth of the development 
or through the use of baffles and float switch settings allowing the 
required storage to be constructed from the outset but not utilised until 
required.  
 
The revisions to the access strategy to implement the new Southern 
Access Road within the first phase of development now mean that the 
access road and strategic main will be required at approximately the 
same time for servicing the development.  On this basis the routing of 
the sewer from the development from the earlier foul drainage 
strategies has been amended to take the site discharge from the new 
strategic pumping station via the new Southern Access Road to the 
junction with the A8, slightly east of the existing Bishopton Pumping 
Station, and then take the new sewer westwards and connect into 
Bishopton Pumping Station minimising the potential impact on the 
centre of Bishopton, rail line and A8 users. 
 
Drawing 185.0001-STW03,(Appendix 3) identifies a potential route to 
the existing Bishopton Pumping Station from within the development 
site. 
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2 Discharge Directly to Erskine WWTW 
 

As identified above, Erskine WWTW has recently been upgraded and 
available treatment capacity of 10,000 p.e. has been identified at 
Erskine WWTW which could accommodate the proposed 
redevelopment at RO Bishopton. 
 
As with the option of discharging to the existing local sewerage 
network, this option would require similar on site infrastructure.  In this 
instance the rising main from the pumping station would bypass the 
existing sewerage infrastructure network and be taken to discharge 
directly into Erskine WWTW. 
 
This approach has the advantage that no additional load is applied to 
the existing sewerage infrastructure network and that it is unlikely that 
connections from outwith the proposed redevelopment would be 
connected to the rising main.   
 
Whilst the rising main would require to be sized at the appropriate size 
for the final development, options similar to those identified above 
would be possible for adding pumps and controlling storage through 
the life of the development. 
 
This option was identified with Scottish Water originally as providing 
the most cost effective solution to the proposed development based on 
no information on the capacity of the existing network being available.  
In 2002 the cost of constructing an appropriately sized main pumping 
station with storage and dosing facilities was estimated at around £1M 
with the cost of rising main estimated at around £2.2M. 
 
Drawing 185.0001-STW01 rev B,(Appendix 4) identifies a revised 
potential route to the Erskine WWTW from within the development site 
taking account of the southern access road being in place for Phase 1 
access. 
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Scottish Water 
 
During the course of evaluating the strategic options available to 
service the proposed redevelopment, various discussions and 
correspondence have been entered into with Scottish Water. 
 
Recent discussions with Scottish Water and the completion of the 
Drainage Impact Study have highlighted that with some additional 
works to the proposed strategic pumping station within the 
development then discharge into the existing network is feasible and a 
long term solution.  This is a progression from the position in May 2006 
where it was considered that discharge directly to Erskine WWTW was 
the most appropriate solution. 
 
The discussions confirmed that in the recent upgrading of Erskine 
WWTW, whilst predominantly geared to accommodating wastewater 
from Linwood and Johnston catchments, currently provides additional 
capacity to accommodate discharge from 10,000 p.e. which can be 
utilised in the redevelopment of RO Bishopton.   
 
The initial planning for the expansion of the Erskine WWTW included 
for ROB as it was, at the time, a strategic development opportunity for 
the long-term identified in planning policy] 
 
Discussions are currently ongoing with Scottish Water with regard to 
the detailed parameters representing a design brief for the design and 
construction of an adoptable strategic pumping station serving the 
development.  These will continue and result in an acceptable design 
to Scottish Water with technical approval confirming that the system 
will be suitable for adoption in the future. 
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Strategic Recommendation 
 
The strategic solution to achieving foul sewerage capacity for the 
proposed development at RO Bishopton has altered since the initial 
foul drainage strategy submitted with the Outline Planning Application.  
Previously discharge directly from the site to Erskine WWTW was 
considered to be the most appropriate routing however following the 
alteration of the access strategy and preparation of a Drainage Impact 
Study by Scottish Water, the strategic recommendation is the 
construction of a strategic pumping station with additional storage 
pumping forward foul discharge from the development to the existing 
Bishopton Pumping Station. 
 
The strategic pumping station would be provided with storage and 
dosing facilities.  The volume of storage will reflect that agreed with 
Scottish Water to satisfy emergency storage requirements and the 
volume required to restrict flow temporarily to avoid any issues within 
the existing sewerage network from Bishopton Pumping Station to 
Erskine WWTW.  The Strategic and Bishopton Pumping Station will be 
linked to restrict pump forward flows from the proposed development to 
Bishopton pumping station during heavy storm periods when Bishopton 
Pumping Station cannot accept foul flows on a temporary basis. 
 
Storage volume could be increased over the lifetime of the 
development to accommodate the phased development either through 
constructing additional storage or managing the level of storage 
through mechanical means.  The rising mains from the pumping station 
will be routed out of the site vie the proposed southern access road 
and discharge into a new gravity sewer system on the line of the 
southern access road and existing A8 to the Bishopton Pumping 
Station. 
 
Available capacity has been identified at the upgraded Erskine WWTW 
to accommodate 10,000 p.e.  This translates to around 4350 residential 
units and is more than proposed for the redevelopment of the site.  
Whilst Scottish Water have advised that this capacity cannot be 
reserved solely for the development at RO Bishopton, there do not 
currently appear to be other sizeable developments proposed within 
the Erskine WWTW catchment area which would reduce this capacity 
significantly. 
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Within the development area a foul sewerage network comprising of 
gravity sewers discharging to local satellite pumping stations will be 
adopted due to the relatively flat nature of the site.  The satellite 
pumping stations will either discharge to the main pumping station or 
provide a local ‘lift’ within the network to discharge within the gravity 
system.  The number of satellite pumping stations will be minimised. 
 
 
 
 
 
Upton McGougan  
October 2007 
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Appendix 1 
 

Land Use Plan for Development Area 
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Appendix 2 
 

Location Plan for Sewage 
Treatment Works 
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Appendix 3 
 

Potential Route to 
Existing 

Bishopton Pumping Station 
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Appendix 4 
 

Potential Route to 
Erskine WWTW 
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1 Introduction 

1.1 Appointment 

BAE Systems, the owners of the now abandoned Royal Ordnance Factory at 
Bishopton in Renfrewshire, and Redrow Plc, are considering re-development at 
the site for residential, commercial, business, community and recreational 
purposes. Due to the scale of the site, the development will take place over a 
period of 13 years and comprise 6 phases. 
 
BAE Systems and Redrow Plc, through their consultants Upton McGougan, 
approached Scottish Water regarding the infrastructure required for the disposal 
of the sewage generated from the proposed development.  In 2002, Scottish 
Water undertook an initial assessment of the system to convey foul sewage to 
Erskine WwTW.  Various options were considered and the option of constructing 
a pumping station and rising main to discharge sewage directly to Erskine WwTW 
was identified as being the most appropriate. 
 
In April 2006, Scottish Water commissioned Jacobs to carry out a high level 
feasibility study to consider further, the conveyance of the sewage from the Royal 
Ordnance Factory site to Erskine WwTW with a dedicated rising main. This 
Report was completed in August 2006. 
  
Work commenced on this Drainage Impact Assessment (DIA) in October 2006. 
The assessment was commissioned to consider the Bishopton and Erskine 
sewerage network as a source for the conveyance of the sewage from the 
development.  
  
 
1.2 Study Objectives 

The objectives of the study are listed below: 

 Collate site information 
 Update existing model with Phase 1 development 
 Assess impact of Phase 1 on the existing system 
 Update existing model with total development 
 Assess impact of total development on the existing system 
 Solution development 
 Conclusions and recommendations 
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1.3 Information Received 

The following information was received and utilised during the study: 

Scottish Water (SW) 

 Erskine Drainage Area Study (DAS) Phase 2 Model Preparation, 
Verification and System Performance Assessment Draft Report 
(C03908/D2/1) 

 Erskine/Bishopton Model (P76700) 
 Report on design proposals for Paisley, Johnstone, Renfrew CSO 

Upgrading - Phase 2 
 Associated MapInfo files and drawings 

Upton McGougan (UM) 

 Letter dated 02/12/205 to SW requesting the work that UM require 
carrying out 

 Plan showing the proposed development areas 
 Table giving the areas and types of development for each phase (Phasing 

Matrix) 

  

1.4 Previous Work 

Jacobs have previously carried out a feasibility study into the disposal of sewage 
from the site in 2006. The output from the study is in a report titled: 

Bishopton Royal Ordnance Factory  Feasibility Report - Sewage Conveyance 

The report essentially looked into the phased development of pumping the 
sewage directly to Erskine WwTW. A copy of the report is include as Appendix A 
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2 Assessment Criteria 

The criterion for approval of the proposed development is that no detriment to the 
existing level of performance should be caused by the additional flow from the 
Development site. 

The InfoWorks hydraulic network model utilised to complete this study was the 
Erskine DAS model. 

To assess any detriment to the network performance resulting from the proposed 
developments the following criteria are considered; 

 Flood volumes at manholes upstream and downstream of the 
development, 

 Flood volumes at sites where flooding has been historically reported or 
confirmed. 

 Spill frequency and volume at Combined Sewer Overflows (CSO) affected 
upstream and downstream of the development. 

SW has a policy that proposed developments should have ‘zero impact’ on 
catchment sewer network performance. Therefore, if the flood volumes at 
historically reported sites have increased, then the development is considered to 
have had an impact, and an option that maintains network performance at 
present levels is required. 

In the event that downstream CSO’s are reported to pass forward Formula ‘A’, 
and negligible increases in spill volume are predicted during the critical duration 
storm, then this is considered to meet Scottish Water’s ‘zero impact’ policy and 
no options are required. 

Conversely, should the CSO not pass Formula ‘A’, spill volumes are calculated 
using Target Rainfall. Should there be no predicted increase in the volume after 
the development’s addition to the network, then this would also qualify as ‘zero 
impact’ and no options would be required. However, if the volumes are predicted 
to increase at a CSO, which does not pass forward Formula ‘A’, then an option 
will be required. 
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3 Methodology 

The methodology adopted to undertake this DIA is summarised below: 

 Calculate flows from the proposed development and include them in the 
‘developed model’ scenario. 

 Using the model with the proposed development, re-run the critical 
duration storms and recalculate the CSO spill volumes. 

 Compare the results of the ‘baseline’ model and the ‘developed’ model 
with the proposed development and establish if network performance, in 
terms of flood volumes and CSO spills, is affected. 

 Identify and model options to achieve ‘zero impact’ in terms of increases 
in flood volumes, CSO spill frequencies and volumes. 

Proposed developments are modelled as an input of foul flow (generated by a 
population) and percentage runoff from the development site, which is based on 
the assumption that surface water runoff from impermeable areas within the site 
will be drained via a separate surface water system, incorporating Sustainable 
Urban Drainage Systems (SUDS) techniques. However, a nominal allowance of 
1% of the development area has been allocated to the impermeable runoff 
surfaces in the foul sub-catchments of the development, to represent possible 
misconnections between the foul and surface water networks. This methodology 
has been undertaken and accepted by SW during previous DIA studies. 
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4 Existing System 

4.1 Current Network 

An InfoWorks model of the Erskine drainage network was developed by others 
for SW as part of Q&S2 and has since been used to upgrade the CSOs in the 
catchment. This model was supplied by SW to be used as the base model from 
which all development will be made. The model, shown in figure 1 below, is 
called: 
 
 Erskine FM scen 2 rev 

Figure 1 - Existing Erskine Sewerage Network 
Initial runs carried out by Jacobs on the model found it to be unstable during a 1 
in 20 year return period event. It was found that the tolerance to volume 
imbalance had not been set in InfoWorks. This was changed to ensure stability. 
The stabilised model is called: 

  <Final Baseline Model> 

This is the model that will be used for this assessment.  

Also supplied with the model were trade discharge, per capita consumption and 
rainfall files. The rainfall files supplied are of 120min duration. This has been 
taken to be the critical duration. 
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4.2 Hydraulic Deficiencies 

The DAS Phase 2 reports that there are no reported hydraulic deficiencies within 
the catchment. However, the model did show flooding in an area where further 
investigation could not take place due to an outbreak of foot and mouth disease. 

 

4.3 Baseline 

In order to see the effects of the development on the system, the model was 
subjected to a set of design storms to give a baseline as agreed with SW. The 
return periods used were 2, 5, 10, 20 & 50 years. Figure 1 shows the flooding 
caused by these storm events and Figure 3 shows the spill flows and volumes 
from the CSOs within the catchment. In line with the WaPUG Group Code of 
Practice1 flooding volumes of less than 25m3 have been considered as 
insignificant and have been removed from the table. 

 

Flood/Lost Volume (m3) Node ID 
M2-120 M5-120 M10-120 M20-120 M50-120

NS43709401     36 
NS43709501     32 
NS43713210 66 103 145 185 262 
NS43717001    43 100 
NS43719002   25 41 65 
NS45720302     41 
NS45720501     45 
NS46709903   42 74 114 
NS46712601     65 
NS46718001    49 104 
NS47696102    43 93 
NS47697101     36 
NS47698002     25 
NS47700807  31 46 70 98 
NS47701705 67 284 505 759 1117 
NS48681701    30 49 
NS48682704    28 45 

Totals 133 418 763 1322 2326 
 
Table 1 - Existing Flooding greater than 25m3 

 
It can be seen from this analysis that the system suffers flooding in two locations 
during the all the storms.  

At location NS47701705 the flooding is caused by Garnieland pumping station 
not having the ability to pump the flows presented. During the 2 year storm, the 
flow arriving at the pumping station is 405l/s, the pumping station has a capacity 
of 250l/s. 

                                                 
1 Wastewater Planning Users Group, Code of Practice for the Hydraulic Modelling of Sewer Systems, 
Version 3.0, November 2002 
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At location NS43713210 the flooding is caused by the incapacity of a 187m 
length of 225mm diameter pipe in Greenock Road. The flow arriving at the pipe is 
56l/s while the capacity of the pipe is 39l/s. During the 2 year storm, this pipe is 
located upstream of the main Bishopton PS which is protected by Bishopton No1 
CSO. This CSO spills significantly during the 1 in 2 year event. 

 
M2-120 M5-120 M10-120 M20-120 M50-120 

Outfall Ref Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume 
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Garnieland SPS & EO 0.151 323 0.229 543 0.283 707 0.321 880 0.358 1095 
Garnieland 0.109 665 0.110 728 0.111 770 0.112 816 0.113 883 
Erskine Hospital 0.115 150 0.138 208 0.147 260 0.155 325 0.165 434 
Rossland Crescent 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 
Bishopton No.1 0.569 977 0.656 1319 0.734 1620 0.807 1973 0.833 2457 
Holmpark 0.000 0 0.002 1 0.005 2 0.007 4 0.009 7 
Chisolm Avenue 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 
Park Road 1, 2 & 3 0.330 604 0.428 828 0.509 1036 0.573 1292 0.683 1748 
Total Volumes  2720  3628  4395  5291  6623 
 
Table 2 - Existing CSO spill flows and volumes 
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5 Phase 1 Development 

5.1 Description 

Phase 1 comprises the development of 10.70ha of land for mixed use with the 
addition of 400 housing units giving an anticipated population of 960. Figure 2 
below shows the extent of the proposed Phase. The model has been called  

<Final Phase 1 Model (No Solution)> 

Figure 2 - Phase 1 of the development 
 

The discharges from the development has been split so that it outfalls to 3 
different nodes as follows: 

 

Housing SW Flows 
Node in Model 

Ref Area     
(ha) 

Housing 
Units 

Popul
ation 

Total 
Area    
(ha) Population 

(m3/s) 
Roads 

(ha) 
Roofs 
(ha) 

NS43713103 H2(A) 1.30 40 96 1.30 0.00002 0.0065 0.0065 

NS42719304 H3(A) 3.33 60 144 3.33 0.00002 0.0167 0.0167 

NS43709501 H4 3.45 200 480 3.45 0.00008 0.0173 0.0173 

 M2(A) 0.95 40 96 0.95 0.00002 0.0048 0.0048 

 M5(A) 0.67 25 60 0.67 0.00001 0.0034 0.0034 

 H1(A) 1.00 35 84 1.00 0.00001 0.0050 0.0050 

Subtotal 10.70 400 960 10.70 0.00016 0.0535 0.0535 
 
Table 3 - Phase 1 Contributions 
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To allow for future infiltration, additional SW flow generated by population has 
been taken as a base flow of 10% of the average DWF based on 148 l/hd/d. 

To allow for future corruption of the system, an additional SW flow generated by 
area has been taken as run off from 1% of the contributing areas split equally 
over roads and roofs . 

 

5.2 Results 

A comparison of the system performance is shown below in terms of changes in 
flooding (Table 4) and changes in CSO discharges (Table 5). The figure in 
brackets is the change from Baseline. 

Flood/Lost Volume (m3) Node ID 
M2-120 M5-120 M10-120 M20-120 M50-120 

NS43709401         43 (+7) 
NS43709501         35 (+2) 
NS43713210 70 (+3) 108 (+5) 148 (+2) 186 (+0) 261 (-1) 
NS43717001       43 (+0) 101 (+1) 
NS43719002     25 (+0) 41 (+0) 65 (+0) 
NS45720302         42 (+0) 
NS45720501         46 (+0) 
NS46709903     47 (+5) 73 (-1) 110 (-4) 
NS46712601         65 (+1) 
NS46718001       52 (+3) 107 (+3) 
NS47696102       43 (+0) 94 (+1) 
NS47697101         36 (+0) 
NS47698002         26 (+0) 
NS47700807   30 (-1) 57 (+11) 72 (+2) 78 (-20) 
NS47701705 66 (-1) 291 (+6) 501 (-4) 755 (-4) 1146 (+29) 
NS48681701       31 (+0) 49 (+0) 
NS48682704       28 (+0) 45 (+0) 

Totals 136 (+3) 429 (+11) 778 (+15) 1323 (+1) 2348 (+21) 
 
Table 4 - Phase 1 Flooding Comparison 
 

M2-120 M5-120 M10-120 M20-120 M50-120 
CSO  Flow 

(m3/s) 
Volume

(m3) 
Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume 
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Garnieland SPS & EO 0.154 
(+0.003)

332 
(+8) 

0.228 
(+0.000)

555 
(+11) 

0.294 
(+0.012)

730 
(+23) 

0.325 
(+0.003) 

894 
(+14) 

0.355 
(-0.002)

1086 
(-8) 

Garnieland 0.109 
(+0.000)

668 
(+3) 

0.110 
(+0.000)

731 
(+3) 

0.112 
(+0.000)

774 
(+4) 

0.112 
(+0.000) 

819 
(+3) 

0.113 
(+0.000)

885 
(+2) 

Erskine Hospital 0.115 
(+0.000)

150 
(+0) 

0.138 
(+0.000)

208 
(-1) 

0.147 
(+0.000)

259 
(+0) 

0.155 
(+0.000) 

326 
(+1) 

0.165 
(+0.000)

434 
(+1) 

Rossland Crescent 0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000) 

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

Bishopton No.1 0.573 
(+0.005)

1003 
(+26) 

0.660 
(+0.005)

1347 
(+28) 

0.740 
(+0.006)

1656 
(+35) 

0.809 
(+0.002) 

2011 
(+38) 

0.831 
(-0.001)

2496 
(+40) 

Holmpark 0.000 
(+0.000)

0 
(+0) 

0.002 
(+0.000)

1 
(+0) 

0.005 
(+0.000)

2 
(+0) 

0.007 
(+0.000) 

4 
(+0) 

0.009 
(+0.000)

7 
(+0) 

Chisolm Avenue 0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000) 

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

Park Road 1, 2 & 3 0.330 
(+0.000)

605 
(+1) 

0.428 
(+0.000)

827 
(-1) 

0.509 
(+0.000)

1036 
(+0) 

0.573 
(+0.000) 

1293 
(+0) 

0.685 
(+0.001)

1749 
(+1) 

Total Volumes  2758 
(+38)  3668 

(+41)  4457 
(+62)  5347 

(+55)  6658 
(+35)  

Table 5 - Phase 1 CSO Spills 
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It can be seen that the system suffers significant increased flooding at both the 
locations identified in the base runs. In addition Bishopton No.1 CSO suffers 
increased discharges both in terms of rate and volume. 

 

5.3 Phase 1 Options 

There are two possible options which will reduce the increase in flooding back to 
the Baseline figures. 

 Pass forward the additional flows arriving at Bishopton PS 
 Attenuate the flow leaving the development 

In addition 187m of 225mm diameter pipe will need to be replaced with 300mm 
diameter in order to alleviate the additional flooding at NS43713210. The length of 
open cut pipework is located in a particularly narrow section of Greenock Road 
(A8) just south of the railway bridge in the centre of Bishopton. This would prove 
to be a very difficult place to replace a sewer given the amount of traffic that uses 
the road. Furthermore the work would probably need to be carried out during 
school holidays as it is opposite the Bishopton Primary School. 

In order to pass forward the additional flows both Bishopton and Garnieland 
pumping stations will need to be upgraded to pass an additional 11l/s each. 
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6 Whole Development 

6.1 Description 

During the assessment of the impact of discharging Phase 1 into three separate 
locations within Bishopton, it was discovered that the sewerage network in 
Bishopton did not have the spare capacity to accept the flows. For this part of the 
analysis, it has been assumed, therefore, that the whole of the development will 
be drained, either by pumping or by gravity, directly to the Bishopton SPS. This is 
downstream of Bishopton No.1 CSO which has recently been refurbished and 
brought up to current standards. 
 
The whole development will be completed in 6 phases which will be constructed 
over a period of 14 years 
 
The whole site comprises a development of 94.58ha of land for mixed use with 
the addition of 2501 housing units giving an anticipated population of 5995. 
Figure 4 below shows the extent of the proposed development. The model has 
been called  

<Whole Site No Solution>  

Figure 3 - The Whole Site 
 

The contributing areas and flows from each catchment area have been defined 
as shown on the Table 6 below. For modelling purposes it has been assumed 
that the increase in population all comes from outside the catchment and that it is 
a genuine increase in population.
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Housing Employment SW Flows 
Phase 

Ref Area     
(ha) Units Popul

ation Ref Area    
(ha) 

Total 
Area    
(ha) 

Popul
ation 
(l/s) 

Roads 
(ha) 

Roofs 
(ha) 

1 H2(A) 1.30 40 96   1.30 0.02 0.0065 0.0065 

 H3(A) 3.33 60 144   3.33 0.02 0.0167 0.0167 

 H4 3.45 200 480   3.45 0.08 0.0173 0.0173 

 M2(A) 0.95 40 96   0.95 0.02 0.0048 0.0048 

 M5(A) 0.67 25 60   0.67 0.01 0.0034 0.0034 

 H1(A) 1.00 35 84   1.00 0.01 0.0050 0.0050 

Subtotal 10.70 400 960  0.00 10.70 0.16 0.0535 0.0535 

2 H2(B) 3.23 100 240 E1(A) 4.23 7.46 0.04 0.0373 0.0373 

 H3(B) 3.15 57 136 E4 3.30 6.45 0.02 0.0323 0.0323 

 H5 5.48 148 355   5.48 0.06 0.0274 0.0274 

 H1(B) 2.57 89 213   2.57 0.04 0.0129 0.0129 

Subtotal 14.43 394 944  7.53 21.96 0.16 0.1098 0.1098 

3 H6 3.40 108 259 E1(B) 4.24 7.64 0.04 0.0382 0.0382 

 H7 6.29 195 468   6.29 0.08 0.0315 0.0315 

Subtotal 9.69 303 727  4.24 13.93 0.12 0.0697 0.0697 

4 H8 4.29 94 225 E2 14.60 18.89 0.04 0.0945 0.0945 

 H9 5.18 93 223 M4(B) 1.30 6.48 0.04 0.0324 0.0324 

 H10 5.61 168 403   5.61 0.07 0.0281 0.0281 

 H12 5.71 125 300   5.71 0.05 0.0286 0.0286 

 H11 2.36 83 199   2.36 0.03 0.0118 0.0118 

 M4(A) 1.30 53 127   1.30 0.02 0.0065 0.0065 

Subtotal 24.45 616 1477  15.90 40.35 0.25 0.2018 0.2018 

5 H13 3.53 78 187 E3 13.94 17.47 0.03 0.0874 0.0874 

 H14 4.37 133 319 M1(B) 0.35 4.72 0.05 0.0236 0.0236 

 H15 7.49 187 448 M2(B) 0.95 8.44 0.08 0.0422 0.0422 

 M1(A) 0.35 14 33 M3(B) 0.54 0.89 0.01 0.0045 0.0045 

 M3(A) 0.54 22 52   0.54 0.01 0.0027 0.0027 

 H18 2.69 48 115   2.69 0.02 0.0135 0.0135 

Subtotal 18.97 482 1154  15.78 34.75 0.20 0.1738 0.1738 

6 H17 3.94 83 199 M5(B) 0.67 4.61 0.03 0.0231 0.0231 

 H16 7.27 131 314 C1 1.91 9.18 0.05 0.0459 0.0459 

 H19 5.13 92 220   5.13 0.04 0.0257 0.0257 

Subtotal 16.34 306 733  2.58 18.92 0.13 0.0946 0.0946 

Total  94.58 2501 5995  46.03 140.61 0.03 0.7030 0.7030 
 
Table 6 - Whole Site Contributions 
 

To allow for future infiltration, additional SW flow generated by population has 
been taken as a base flow of 10% of the average DWF based on 148 l/hd/d. 

To allow for future corruption of the system, an additional SW flow generated by 
area has been taken as run off from 1% of the contributing areas split equally 
over roads and roofs . 
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6.2 Results 

A comparison of the system performance is shown below in terms of changes in 
flooding (Table 7) and changes in CSO discharges (Table 8). The figure in 
brackets is the change from Baseline. 

 

Flood/Lost Volume (m3) Node ID 
M2-120 M5-120 M10-120 M20-120 M50-120 

NS43709401     42 (+6) 
NS43709501     32 (-1) 
NS43712201     33 (+33) 
NS43713202     61 (+61) 
NS43713210 68 (+2) 107 (+4) 144 (-1) 187 (+2) 281 (+19) 
NS43717001    43 (+0) 101 (+1) 
NS43719002   25 (+0) 41 (+0) 65 (+0) 
NS44700201    36 (+36) 83 (+83) 
NS45720302     42 (+0) 
NS45720501     46 (+0) 
NS46708902     30 (+30) 
NS46709903  29 (+29) 54 (+13) 89 (+15) 113 (-1) 
NS46712601    39 (+39) 72 (+7) 
NS46713502     41 (+41) 
NS46718001   30 (+30) 68 (+19) 120 (+17) 
NS47696102    43 (+0) 94 (+1) 
NS47697101     36 (+0) 
NS47698002     26 (+0) 
NS47700807 28 (+28) 36 (+5) 57 (+11) 78 (+7) 77 (-21) 

NS47701705 159 (+92) 409 (+125) 640 (+135) 890 (+131) 1268 
(+151) 

NS48681701    31 (+0) 49 (+0) 
NS48682704    28 (+0) 45 (+0) 

Totals 255 (+122) 581 (+163) 951 (+188) 1572 
(+250) 

2753 
(+426) 

 
Table 7 - Whole Site Flooding Comparison 
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M2-120 M5-120 M10-120 M20-120 M50-120 

Outfall Ref Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume 
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Garnieland SPS & EO 0.171 
(+0.021)

414 
(+91) 

0.246 
(+0.017)

621 
(+78) 

0.301 
(+0.019)

783 
(+76) 

0.334 
(+0.013) 

964 
(+84) 

0.366 
(+0.008)

1138 
(+43) 

Garnieland  0.109 
(+0.000)

754 
(+89) 

0.111 
(+0.000)

815 
(+87) 

0.112 
(+0.001)

857 
(+87) 

0.113 
(+0.000) 

907 
(+91) 

0.113 
(+0.000)

972 
(+89) 

Erskine Hospital 0.115 
(+0.000)

150 
(+0) 

0.138 
(+0.000)

206 
(-2) 

0.147 
(+0.000)

259 
(-1) 

0.155 
(+0.000) 

327 
(+1) 

0.165 
(+0.000)

435 
(+2) 

Rossland Crescent 0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000) 

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

Bishopton No.1 0.574 
(+0.005)

1038 
(+61) 

0.667 
(+0.012)

1413 
(+94) 

0.753 
(+0.019)

1740 
(+119)

0.840 
(+0.033) 

2107 
(+134) 

0.867 
(+0.034)

2611 
(+155)

Holmpark 0.000 
(+0.000)

0 
(+0) 

0.002 
(+0.000)

1 
(+0) 

0.005 
(+0.000)

2 
(+0) 

0.007 
(+0.000) 

4 
(+0) 

0.009 
(+0.000)

8 
(+0) 

Chisolm Avenue 0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

0.000 
(+0.000) 

0 
(+0) 

0.000 
(+0.000)

0 
(+0) 

Park Road 1, 2 & 3 0.330 
(+0.000)

606 
(+1) 

0.427 
(-0.001)

828 
(+0) 

0.509 
(+0.000)

1037 
(+2) 

0.573 
(+0.000) 

1317 
(+25) 

0.686 
(+0.003)

1754 
(+6) 

Total Volumes  2961 
(+242)  3884 

(+258)  4679 
(+284)  5626 

(+335)  6917 
(+294) 

Table 8 - Whole Site CSO Spills 
 
It can be seen that the system suffers significant increased flooding at both the 
locations identified in the base runs. In addition Bishopton No.1, Garnieland and 
Garnieland SPS CSOs all suffer increased discharges both in terms of rate and 
volume. 

 

6.3 Whole Site Options 

Three options have been considered: 

• Do nothing  
• Increase the pump rate at Bishopton PS to the new Formula A 
• Install additional storage at Bishopton PS to act as storm storage for the 

development 

It should be noted that all three option are reliant on the development discharging 
directly to Bishopton PS. 

 

Option 1 - Do nothing 

It can be seen from the above results that flooding in the catchment increases 
severely. The least frequent return period storms giving the greatest increase in 
flooding. In addition the Bishopton No1 CSO suffers an increase in spill volume in 
excess of 100m3 and Garnieland and Garnieland SPS CSOs increase their 
combined spill volumes in excess of 100m3.  

This scenario is considered unacceptable and will be taken no further. 

 

Option 2 - Increase pump rate to Formula A 

One of the effects of the development is to increase formula A by 114l/s. 
Currently Bishopton PS is set to 170l/s which is higher than the current Formula 
A of 88l/s. The revised Formula A give a required pumping rate of 202l/s. 

The alterations made to the model were to increase Bishopton PS to 202l/s and 
Garnieland PS to 364l/s. 
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No results have been obtained from this solution as the increase in pumping rate 
at Bishopton PS was so severe that the model could not cope with the under 
capacities caused. To stabilise the model, and hence find a solution, some 2.5km 
of pipework in residential areas would need to have been upsized. Some of this is 
up to 10m deep.  

This option was not considered to be cost effective and solution development 
was not taken any further. 

 

Option 3 - Install additional storage at Bishopton PS  

A variety of storage volumes up to 400m3 were introduced into the model. The 
retention has been modelled as online storage, operating between the pump off 
level and the highest pump on level. 

Because more volume is passed downstream of Bishopton PS, the CSOs at 
Garnieland and Garnieland PS spill for longer and hence spill a greater volume. 
In order to compensate for this the capacity of the duty pump at Garnieland PS 
has had to be increased from 110l/s to 180l/s in the model, giving a total station 
capacity of 320l/s. This is still below the future Formula A for the station. 

A comparison of the system performance is shown below in terms of changes in 
flooding (Table 9) and changes in CSO discharges (Table 10). The figure in 
brackets is the change from Baseline. 

 

Flood/Lost Volume (m3) Node ID 
M2-120 M5-120 M10-120 M20-120 M50-120 

NS43709401         36 (+1) 
NS43709501         32 (+0) 
NS43713210 74 (+8) 106 (+3) 145 (-1) 192 (+7) 261 (-1) 
NS43717001       43 (+0) 100 (+0) 
NS43719002     25 (+0) 41 (+0) 65 (+0) 
NS45720302         41 (+0) 
NS45720501         45 (+0) 
NS46709903     28 (-14) 52 (-22) 93 (-21) 
NS46712601         49 (-15) 
NS46718001       26 (-24) 82 (-22) 
NS47696102       43 (+0) 93 (+0) 
NS47697101         36 (+0) 
NS47698002         26 (+0) 
NS47700807   27 (-4) 40 (-7) 51 (-19) 72 (-26) 
NS47701705  0 (-67) 172 (-112) 401 (-104) 646 (-113) 1073 (-44) 
NS48681701       31 (+0) 49 (+0) 
NS48682704       28 (+0) 45 (+0) 

Totals 74 (-59) 305 (-113) 638 (-126) 1152 (-170) 2198 (-128) 
 
Table 9- Whole Site Option 3 Flooding Comparison  
 
 
 

M2-120 M5-120 M10-120 M20-120 M50-120 
Outfall Ref Flow 

(m3/s) 
Volume

(m3) 
Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume
(m3) 

Flow 
(m3/s) 

Volume 
(m3) 

Flow 
(m3/s) 

Volume
(m3) 
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Garnieland SPS & EO 
0.004 

(-0.147)
1 

(-322) 
0.121 

(-0.108)
219 

(-324) 
0.197 

(-0.086)
389 

(-318) 
0.244 

(-0.078) 
525 

(-355) 
0.293 

(-0.065)
701 

(-394) 

Garnieland  
0.107 

(-0.001)
566 
(-99) 

0.109 
(-0.001)

658 
(-71) 

0.111 
(-0.001)

710 
(-61) 

0.112 
(+0.000) 

750 
(-65) 

0.113 
(+0.000)

822 
(-61) 

Erskine Hospital 
0.115 

(+0.000)
151 
(+1) 

0.138 
(+0.000)

207 
(-1) 

0.147 
(+0.000)

262 
(+2) 

0.155 
(+0.000) 

327 
(+2) 

0.165 
(+0.000)

434 
(+1) 

Rossland Crescent 
0.000 

(+0.000)
0 

(+0) 
0.000 

(+0.000)
0 

(+0) 
0.000 

(+0.000)
0 

(+0) 
0.000 

(+0.000) 
0 

(+0) 
0.000 

(+0.000)
0 

(+0) 

Bishopton No.1 
0.569 

(+0.000)
978 
(+1) 

0.655 
(+0.000)

1320 
(+1) 

0.734 
(+0.000)

1634 
(+14) 

0.807 
(+0.000) 

1994 
(+21) 

0.832 
(-0.001)

2492 
(+36) 

Holmpark 
0.000 

(+0.000)
0 

(+0) 
0.002 

(+0.000)
1 

(+0) 
0.005 

(+0.000)
2 

(+0) 
0.007 

(+0.000) 
4 

(+0) 
0.009 

(+0.000)
8 

(+0) 

Chisolm Avenue 
0.000 

(+0.000)
0 

(+0) 
0.000 

(+0.000)
0 

(+0) 
0.000 

(+0.000)
0 

(+0) 
0.000 

(+0.000) 
0 

(+0) 
0.000 

(+0.000)
0 

(+0) 

Park Road 1, 2 & 3 
0.330 

(+0.000)
607 
(+3) 

0.427 
(-0.001)

828 
(+0) 

0.509 
(+0.001)

1036 
(+0) 

0.574 
(+0.000) 

1309 
(+16) 

0.683 
(+0.000)

1725 
(-23) 

Total Volumes   
2303 
(-416)   

3233 
(-395)   

4032 
(-363)   

4909 
(-382)   

6183 
(-441)  

Table 10 - Whole Site Option 3 CSO Spills 
 

It can be seen that flooding in the catchment has been reduced by up to 170m3 
depending upon the storm event. Where there is an increase shown it is within 
the level of accuracy for InfoWorks and hence can be classed as ‘no change’.  

The increase in spill volumes varies. Upstream of Bishopton PS the spill volumes 
increase marginally (typically 0.1% to 1.4%). However, downstream of the PS the 
spill volumes have been significantly reduced by an average of 28%. 
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7 Conclusions and Recommendations 

 
From looking at the proposal to discharge Phase 1 of the development into three 
points on the Bishopton system it has been shown that significant, and potentially 
difficult, improvement works would be required in the main A8 running through 
the town. Any work done as part of the Phase 1 work would become obsolete 
once further phases were completed. 

By draining the whole of the development to Bishopton PS and providing on-line 
storage at the PS the specified range of flows can be catered for without the need 
for a staged upgrade. 

The use of a storage tank removes the need to upgrade either Bishopton PS or 
Bishopton No.1 CSO. However the additional volume pumped causes a problem 
at the two CSOs on the banks of the River Clyde in Erskine. This is because 
Garnieland SPS does not have sufficient capacity to pump all the storm flows 
arriving at it and hence spills into the river. 

In order to resolve this Garnieland SPS will need to be upgraded as described in 
Whole Site Option 3. However, neither of these CSOs are classed as 
unsatisfactory and the River Clyde has the competence to absorb the additional 
discharge. 

It is proposed that, as part of this development, no work is done to the Garnieland 
CSOs. 
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1 Introduction  
 

BAE Systems, the owners of the now abandoned Royal Ordnance Factory at 
Bishopton in Renfrewshire, and Redrow Plc, are considering re-development at the 
site for residential, commercial, business, community and recreational purposes. 
 
BAE Systems and Redrow Plc, through their consultants Upton McGougan, 
approached Scottish Water regarding the infrastructure required for the disposal of 
the sewage generated from the proposed development.  In 2002, Scottish Water 
undertook an initial assessment of the system to convey foul sewage to Erskine 
WwTW.  Various options were considered and the option of constructing a pumping 
station and rising main to discharge sewage directly to Erskine WwTW was identified 
as being the most appropriate. 
 
In April 2006, Scottish Water commissioned Jacobs Babtie to carry out a high level 
feasibility study to consider further, the conveyance of the sewage from the Royal 
Ordnance Factory site to Erskine WwTW with a dedicated rising main. 

2 Scope of Work 
 

The initial scope of work for carrying out the high level feasibility study was detailed in 
Jacobs Babtie’s letter dated 13 February 2006 to Scottish Water.  A brief report was 
to be prepared to conclude the findings.  Comments were received from the Client in 
a letter dated 3 August 2006, and the report was subsequently amended to 
incorporate these. 
 
As part of the study, Jacobs Babtie were requested to prepare an initial estimate of 
foul flows sufficient to allow them to size the pumping station and rising main. 
Phasing of the development was to be considered when reviewing options. Jacobs 
Babtie were to generally follow SWS ‘signature solutions’ to maintain consistency with 
current practice. Preparation of a broad based construction programme and an 
indicative construction cost was also part of the high level feasibility study. 
 
In developing options further cognisance has been taken of the following; 
 
o The high level feasibility study will address the developer’s current solution. The 

preferred option identified by Scottish Water and BAE Systems consisting of a 
single pumping station and rising main(s) would be developed using the route 
specified. It is appreciated that other options maybe available following a 
potential Drainage Impact Assessment to be carried out at a future date. 

o Scottish Water have confirmed that existing treatment plant at Erskine has 
sufficient capacity to accommodate the foul flows from the development. 

o Pumping station and rising main will be designed to SWS ‘signature solutions’ 
providing Scottish Water with consistency in their infrastructure and for future 
operation and maintenance. 

o Utilities and other constraints such as railway crossings, motorway crossings 
and ground conditions will be identified, where possible, and allowance made in 
the cost estimate. 

o The contaminated land issue at the development site will be dealt with by the 
developers. 

o Jacobs Babtie will not undertake detailed topographical survey, geotechnical 
surveys, environmental impact assessment and legal reviews as part of this 
study. 

 
 



Scottish Water   
Bishopton Royal Ordnance Factory 
Feasibility Report – Sewage Conveyance 
 

 2

 
 
 

3 Project Details 

3.1 The Development 
 
The Royal Ordnance Factory, which ceased its operations in December 1999, is 
spread over an area 964 Ha to the South West of Bishopton in Renfrewshire.  In 
order to investigate the redevelopment of the site, a working group was formed by the 
Scottish Executive.  The working group carried out a feasibility study to set out a 
number of differing development scenarios.  Subsequently BAE Systems undertook 
further investigation to identify the redevelopment potential.  The proposed 
redevelopment consists of; 

 
o residential units 
o new employment opportunities  
o multi-modal transport junction 
o local retail expansion 
o local expansion of community facilities 
o potential for a new primary school 
o Woodland Park 
o Landfill and Associated Buffer 
 

3.2 Land Use 
 
The land use pattern, based on land use plan 715/71D, dated 7 November 2005 was:  
 
o Housing – 2,501 units spread over an area of 95.58 Ha 
 
o Employment and commercial area – 46.03 Ha 
 

3.3 Phased Development 
 

The development has been planned in six phases over 13 years between 2009 and 
2022. The following table (based on information provided by Upton McGougan) 
summarises the phased development. 

 
Phase Period Housing Employment Cumulative Development 

  Area, 
Ha 

Units Area, Ha Area m2 Housing 
Units 

Employment 
Area, Ha 

1 2009 - 2011 10.70 400 0.00 0.00 400 0.00 
2 2012 - 2013 14.43 394 8.47 29,000 794 8.47 
3 2014 - 2015  9.69 303 3.30 11,000 1,097 11.77 
4 2016 - 2018 24.45 616 15.90 53,730 1,713 27.67 
5 2019 - 2020 18.97 482 15.78 52,958 2,195 43.45 
6 2021 - 2022 16.34 306 2.58 7,407 2,501 46.03 
 Total 94.58 2,501 46.03 154,095   
Table 1 : RO Bishopton Development Phasing 
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4 Sewage Conveyance System 
 

The high level feasibility study considers only the conveyance of sewage from the site 
to Erskine WwTW.  The internal sewage collection and conveyance system will be 
dealt with separately by the developers. 

4.1 Design Criteria 
 
The determination of sewage flows and subsequent pumping station and rising main 
design is based on application of guidance contained in Sewers for Scotland (1st 
Edition, July 2001) and the data contained within Table 1. This approach had been 
agreed with Scottish Water at a meeting on 6 April 2006. 

4.2 Review of Developers Proposal 
 
The developers have considered various options with respect to the disposal of 
sewage, these include; 
 
o Upgrade the existing site treatment work – This option was previously 

discounted as there are no major water courses in the vicinity of the site and 
there were concerns that during dry periods, flows in the burns would not be 
sufficient to allow adequate dilution, even after providing tertiary treatment to 
the sewage prior to discharge. 

o Discharge to local sewerage network – This option requires adequate 
capacity in the existing sewerage network between Bishopton and Erskine.  
The availability of the capacity or the need to upgrade the network can only be 
confirmed by undertaking a Drainage Impact Assessment in the future.   

o Discharge directly to Erskine WwTW -  This option has the advantage that 
the sewage conveyance remains independent of Scottish Water’s existing 
network and does not rely on the capacity of the network to accommodate the 
flows from the development.  In addition, it is unlikely that sewage from any 
other development would be connected to the rising main.  This option was 
identified, by the developers and Scottish Water, as the most cost effective 
solution to convey sewage to Erskine WwTW. 

 
The option selected by the developers was to construct a pumping station and lay 
rising main(s) bypassing the existing Scottish Water sewerage network to discharge 
sewage directly to Erskine WwTW.  

4.3 Location of Pumping Station 
 
The pumping station will be located within the Royal Ordnance Factory premises. The 
location has been shown on the Upton McGougan drawing no.185.0003-STW01, ref 
Appendix 4. 
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4.4 Rising Main Route 
  

For the purposes of the high level feasibility study, the route of the rising main was 
shown on the Upton McGougan drawing no.185.0003-STW01.  
 
Jacobs Babtie, on the 11 April 2006, undertook a ‘Site Walkover’ to identify any site 
constraints.  The ‘Site Walkover’ identified that the rising main route will cross a 
number of major hampered routes including a railway crossing, a motorway crossing 
(M8) and the busy A8 road.  The observations made during the ‘Site Walkover’ are 
highlighted below. 

4.4.1 Site Walkover  
 
The alignment of the rising main was determined by others. The proposed rising main 
will be installed within the public highway, and it was with this criteria in mind that the 
walkover was conducted.  
 
The majority of the proposed rising main route runs along the A8 public road.  
Although a very highly trafficked route, this road is of good standard and width, 
allowing for the installation of a sewage pumping main along its length. 
 
It is worthy of noting that discussions with the local authority roads department 
indicated that the road is heavily trafficked and other routing options would be 
preferred.   
 
The route from the development site up to the A8, through Bishopton is feasible, 
although constraints such as a railway station car park, street parked cars, houses 
and shops and, as a result, will require to be carefully considered and may result in 
an application for a road closure during the construction of this section. 

4.4.2 Crossings 
 
There are two significant “crossings” to be engineered when developing the solution, 
one of the rail line and one of the M8 motorway. 
 
Two potential, existing crossing points for the rail line exist both under narrow bridges 
(ref Upton McGougan drawing no.185.0003-STW01).  The preferred route is below 
the bridge at Barrangary Farm.  This is a “private” access only and is believed to be 
free of services.  It is understood that discussions are currently ongoing with Network 
Rail and the landowner in respect of utilisation of this crossing point.  The second 
option is to utilise the existing bridge to the north, at Station Road.  There are existing 
services within this area and it would be prudent to undertake some trial hole 
investigations to ensure sufficient space is available to install the proposed rising 
main(s), should pursuit of this option be required. 
 
There are two options for the crossing of the M8 motorway.  The first solution would 
be to utilise the existing crossing bridge which takes the A8 over the motorway.  
Dependant upon the construction details of the existing structure, the rising main 
could either be laid within the structure at minimum depth (cover for frost protection 
not being such a critical issue for pumped sewage rising mains) or laid within a 
duct(s), strapped to the exterior of the structure.  This would be the preferred solution 
should it be possible to install the rising main within the existing bridge construction 
without the necessity to undertake bridge assessment and/or strengthening works.  
However, should the “bridge option” prove to be unviable, the second option would be 
to thrust bore below the M8 with reception pits located within the ground either side of 
the motorway.  This option would require access to “private” land.  It is known that 
new motorway junction construction works are planned within this vicinity and that 
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negotiations with landowners are at an advanced stage.  Therefore, if required, it 
would be possible to undertake the thrust bore crossing option. 

4.4.3 Utilities 
 
A number of utilities will be encountered along the proposed route including a trunk 
water main, gas main and crossings of NTL & Cable & Wireless infrastructure.  These 
have been listed on the schedule contained within Appendix 1.  

4.5 SWS “Signature Solutions” 
 
It is the intention that the proposed scheme will, where possible, be designed in 
accordance with the requirements of SWS “signature solutions”.  However, due to the 
phased nature of the proposed development and the large variance between 
proposed flows in the initial development stage and subsequently, it is not possible to 
comply with every requirement.  The most notable of these is the achievement of self 
cleansing within the first two phases of the development, i.e. years 2009 to 2013.  
This issue is discussed in more detail in section 4.9 below. 

4.6 Sewage Flow Estimates 
 
The sewage flows have been calculated with the flow rates as specified by Sewers 
for Scotland.  The flows, according to the phases of the development are; 

 
Phase Housing Employment Rate of Sewage 

Generation 
Flow for the Phase, Ml/day Cumulative 

Flow 
 Area, 

Ha 
Area, Ha Housing, 

l/day/unit 
Employment, 

l/s/Ha 
Housing Employment Total Ml/day 

1 10.70 0.00 4,000 0.6 1.60 0.00 1.60 1.60
2 14.43 8.47 4,000 0.6 1.58 0.44 2.02 3.62
3 9.69 3.30 4,000 0.6 1.21 0.17 1.38 5.00
4 24.45 15.90 4,000 0.6 2.46 0.82 3.28 8.28
5 18.97 15.78 4,000 0.6 1.93 0.82 2.75 11.03
6 16.34 2.58 4,000 0.6 1.22 0.13 1.35 12.38

 94.58 46.03   10.00 2.38 12.38  
Table 2 : RO Bishopton Anticipated Peak Flowrates for Each Phase 

4.7 Design Discussion 
 
This feasibility study has approached the proposed solution on the basis that, where 
possible, the standard requirements of Scottish Water and Scottish Water Solutions 
would be followed.  However, due to the size of this proposed development and the 
nature of the phasing of the development, it has been necessary to make certain 
compromises in a number of areas.  It is recognised that, at this stage of the 
development, the calculation of flows and loads can only be conservative.  Detailed 
design should refine the design parameters and if possible, utilise current usage 
figures for similar type developments.  Agreement for this strategy should be sought 
with Scottish Water.  In addition, the phasing throws up a number of issues which 
have to be developed further during the detailed design stage.  The particular areas 
are discussed in more detail within the following sections. 

4.8 Emergency Overflow Provision 
 
The current recommendations of Sewers for Scotland, (Addendum April 2003) and 
also in line with the present Scottish Water policy, is to avoid emergency overflows by 
providing adequate storage and telemetry. However, Sewers for Scotland will be 
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updated in the near future and it will be ‘preferable’ for emergency overflows to be 
provided. 
For the purposes of this report emergency storage has been provided with a view that 
this will limit the potential risk of the emergency overflow discharging to the local 
water course. The current requirements for storage provision are recommended as 
being 160 litres / dwelling.  Additionally, given the level of business usage planned for 
the development, it may be prudent to include an additional provision over and above 
the 160 litres / dwelling figure.   
 
It assumed and pending topographical survey that the routing of the overflow pipe 
can discharge to the nearest watercourse the Dargavel Burn. Discharge consent 
must be discussed and agreed with SEPA. 

4.9 Design of Rising Main 

4.9.1 Rising Main Velocities 
 
Flows generated during the development, and associated pumping velocities, 
necessitate the requirement to vary from the SWS “signature solution” guidelines.  
The most significant of which is the self-cleansing velocities which can be achieved 
during the initial phases of the development (i.e. phases 1 and 2). 
 
During the first two phases of the development, i.e. up to 2013, the velocities 
achievable within the rising main are only 0.37 m/s and 0.42 m/s respectively.  This 
falls short of the minimum allowable flow for self-cleansing of 0.75 m/s.  Increasing 
velocities through the minimisation of rising main diameter, in this instance, is not an 
option due to the excessively high friction losses which would be created within the 
rising main and due to the requirement for future flexibility.  There are, however, 
certain procedures which could be put in place to alleviate the issue of low velocities.  
The simplest solution is a control mechanism at the pump well which allows for a 
daily flush of the rising main. 

4.9.2 Rising Main Sizing / Layout 
 
The range of flows to be catered for during the lifetime of this development and the 
pre-selected pipe route present significant challenges in terms of sizing the rising 
mains.  
 
Table 3, below, defines the rising main requirements throughout the life of the 
development.  It should be noted that for phases 1 through 4, the system can be 
served via twin 146mm internal diameter pipelines.  This will cover the period 2009 to 
2018. 
 
However, for the later phases of the development, a larger rising main capacity is 
required.  It is not considered feasible, at this stage of the “design”, to include for a 
twin pipe system which could cope with all scenarios (the main reason being that 
utilisation of a larger pipe in the initial phases would exacerbate the velocities within 
the pipe – refer 4.9.1 above), hence the conclusion of this initial feasibility report that 
a three pipe system is required. 
 
Therefore, the options are to initially install a twin pipe system which will satisfy 
conditions until 2018 and thereafter return to install a larger rising main, or take the 
decision at this stage to install a three pipe system.  This will ultimately lead to a 
scenario whereby Scottish Water would have a spare rising main for emergencies / 
operational flexibility, i.e. allowing the flushing of one main without interruption to 
supply.  The preferred solution would be to undertake all works to allow for residential 
completions in 2009, rather than to defer some elements until 2018. 
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4.9.3 Septicity 
 
A common problem with pumping stations serving new developments is that it has to 
be completed and commissioned early on in the development, but it can be a number 
of years before it receives the design flow from full occupancy of the site.  This results 
in low flows entering the wet well and long retention times in the rising main, which 
give the opportunity for bacteria to multiply presenting anaerobic conditions. 
 
The consequent formation of hydrogen sulphide can be lethal in man entry of 
chambers or cause a severe nuisance with its characteristic “bad egg” smell. 
 
The result of the formation of sulphuric acid has also a corrosive effect on the fabric 
of the sewer, concrete sections in manholes and mortar joints, and also electrical and 
metal construction in the pumping station and WwTW.  There is also an adverse 
effect upon the treatability of the sewage. 
 
For the RO Bishopton development, the  poorest flow conditions occurs during the 
phase 1 period, where flows are at their lowest and, as a result, the sewage remains 
within the system for a longer time period. 
 
Given that during phase 1, average flow rates are of the order of 6.2 litres/second and 
the rising main is approximately 8km long, the age of the sewage arriving at Erskine 
WwTW will be some 6 hours.  This also does not take account of the duration spent 
within the pumpwell and the preceding RO Bishopton sewerage network.  Sewage 
with an age greater than 3 hours is considered as a high risk for the creation of odour 
problems. 
 
Therefore, it is recommended that odour control measures are included in this 
scheme.  Current practice is to dose the sewage with Nutriox (an aqueous solution 
containing Nitrate) at the pumping station site, in order to keep the sewage in a 
“fresh” state.  The dosing system consists of a storage tank for the chemical and a 
duty/standby pump system which discharges the Nutriox in to the wet well at a rate 
which matches the flow profile within the incoming sewer, i.e. less is introduced 
during peak flows. 

4.10 Design of Pumping Station 

4.10.1 Pumping Regime 
 
In terms of the proposed pump station strategy and pumping regime, Jacobs Babtie 
have concluded the following as part of the initial design philosophy; 
 

• variable speed pumps will accommodate the increases in flow. 
 
• variable speed pumps of same size. Ultimately, the pumpwell will house 4no. 

pumps. 
 

• the pumping station will be modular therefore requiring minimal work to 
accommodate changes associated with each phase of the development. 

 
• the electrical control panels should be constructed to allow sufficient space so 

that future additions can easily be accommodated (e.g. construct MCC to 
have sufficient spare compartments).   
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The following table outlines the proposed pumping regimes for the various 
development phases. 
 
 

Phase No. of Pumps Operating Regime Pump Main Requirements 
1 2 Duty / Standby 1 no. 146mm ID main 
2 2 Duty / Standby 2 no. 146mm ID mains 
3 2 Duty / Standby 2 no. 146mm ID mains 
4 3 Duty / Duty / Standby 2 no. 146mm ID mains 
5 3 Duty / Duty / Standby 1 no. 146mm ID & 1 no. 

227mm ID mains 
6 4 Duty / Duty / Duty / Standby 1 no. 146mm ID & 1 no. 

227mm ID mains 
Table 3 : RO Bishopton Proposed Pumping Regimes 

 

4.10.2 Emergency Overflow 
 
In accordance with future practice, it will be preferred that the pumping station should 
have an emergency overflow.  To reduce the risk of a discharge from the overflow, it 
is assumed that provision of emergency storage will be required. The size will be 
dependant on a number of factors but primarily the SEPA discharge consent. For the 
purposes of this report it has been assumed that the pump well should be sized to 
allow a capacity of 420 cubic metres, calculated using current Sewers for Scotland 
criteria.  

4.10.3 Miscellaneous 
 
In conducting this feasibility review, we have undertaken initial discussions with an 
approved pump manufacturer in order to examine the options for this scheme.  This 
initial feasibility points towards the use of pumps rated with motor sizes of 22 kW.  
The final phase of this development, therefore, requires the installation of four 
similarly rated pump sets.  For the purposes of this feasibility, Jacobs Babtie has 
assumed that there is sufficient capacity within the local electricity grid to provide 
these requirements.  

5 Estimated Construction Cost  
 
The estimated construction costs are detailed within the Appendix 2.  
 
It should be reiterated that this report encompasses the findings of the initial feasibility 
study and that it is assumed that rationalisation of the design will occur during the 
detailed design phase.  Therefore, any costs provided within this report are, as a 
consequence, initial estimates only. 
 
The construction costs have been built-up from the major project elements only and 
include all costs associated with construction, including detailed design and project 
supervision costs attributable to third parties.  No costs have been included for 
Scottish Water or Client personnel associated with the proposed project and potential 
price increases due to inflation etc. 
 
For the purposes of this report, two cost options have been considered, that of full 
installation at 2009 and a phased installation with the larger rising main being 
installed in 2018 (or whenever phases 5 and 6 come on line).  The corresponding 
estimated construction cost associated with each phase is £2.9 million and £4.1 
million respectively. 
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6 Estimated Construction Programme 
 
The proposed construction programme for this project is detailed within the Appendix 
3. 
 
The programme outlines the key elements only, including appropriate timescales for 
liaison with relevant third parties, e.g. the local roads authority, the trunk roads 
authority, Network Rail, local planning authority, etc. 
 
One of the critical tasks which requires to be undertaken, is the negotiations with 
Network Rail in respect of the proposed railway crossing.  Within their guidance 
documents, Network Rail recommend a minimum period of 20 weeks for the 
discussion / agreement of “non-disruptive possessions”.  Aside from initial 
discussions in respect of the general proposals, the majority of the detailed design 
requires to be completed prior to commencing the Network Rail consultation 
programme, due to the detailed information they require to be presented to them for 
analysis.  Also associated with Network Rail, it will be necessary to conduct site 
investigation works at either side of the proposed crossing, for confirmation of design 
and presentation of results to Network Rail. 
 
Jacobs Babtie believe that the programme as outlined is reasonable given previous 
experience of similar projects and approvals processes.  It will be possible to refine 
this programme as the project develops and more detailed discussions are held with 
third party bodies.  
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Appendix 
 
 

The following items, in support of this report, follow -: 
 
 

  1 Utilities Schedule for Planned Pumped Sewer(s) 
 

2 Schedule of Estimated Construction Costs 
 
3 Construction Programme 
 
4 Site Location and Rising Main Route Plan 
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Appendix 1 : Utilities Schedule for Planned Pumped Sewer(s) 



APPENDIX

RO Bishopton Utilities Schedule

OFFICE GLASGOW PAGE No 1 REVISION

JOB No B0133300 ORIGINATOR MD DATE 05/05/2006
TITLE ARITH CHK SAR DATE 05/05/2006
SECTION VERIFICATION GMcI DATE 05/05/2006

Utilities Schedule
Bishopton 

Utility Position Pipe Size and Type
Foul Sewer Parallel digging along Station Road 225 vc

Crossover with pipe at Station Road/A8 junction 225 vc

Crossover with pipe 170m before A8/Dargavel Rd Jnctn 400 co

Water Parallel Digging along Station Road, over railway line 75mm CI
Runs along LHS Side of A8 from Stn Road Junct. To 
Dargavel Road junct. 100mm CI
Runs along RHS of A8 from above station Road to 50m 
after A8/"Craigmuir" Drive Junction 200mm CI
Crosses over Road at this point 200mm CI
Runs along LHS of A8 from here to 325m past motorway 
bridge CL 200mm CI
Runs along RHS of road until end of map at "Nether 
Southbar" 200mm CI
Crosses A8 350m after motorway bridge centreline 600mm SI

NTL Parallel along both sides of Station Rd cable
Parallel along RHS of A8 as far as filling station cable

Gas Runs along alternating sides of Station Road LP Main
Crossover at Station Road/A8 junction LP Main
Runs along LHS of A8 as far as Craigton Cottage IP Main
Crossover A8 40m before junction with Dargavel Road IP Main
Crossover A8 350m after motorway bridge CL LHP Main

Electricity 2 no. overhead high voltage power cables est 275kV

Note
There was no return or notification received from Scottish 
Power, however high voltage overhead power lines were 
witnessed during the site walkover.

Bishopton - Royal Ordinance Factory
Utilities Schedule for Planned Pumped Sewer
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Appendix 2 : Schedule of Estimated Construction Costs 

 



APPENDIX

RO Bishopton Estimated Construction Costs Schedule

OFFICE GLASGOW PAGE No 1 REVISION 1b
JOB No B0133300 ORIGINATOR SS DATE 10/05/2006
TITLE ARITH CHK SAR DATE 10/05/2006
SECTION VERIFICATION DATE

Option 1 - Installation of Triple Pipe Rising Main

Item No. Description Quantity

1

Pumpwell @ Bishopton;  assume 12m diameter shaft which 
will be approx 4-5 metres deep.  The pump well will be 
standard SWS layout (i.e. wet well/dry well) and will 
eventually house 4 no. pumps, each of 22kW rating.  Price 
should include for all MCC controls, equipment, etc.

1
2 Nutriox dosing system to control septicity issues. 1

3c

Rising main - 8,000 metres of triple rising main, 2 @ 180mm 
dia. HPPE and 1 @ 250mm dia. HPPE, laid in the same 
trench, within public highway.  Rates should be all inclusive 
of supply, excavate, install, reinstate, misc. valves 
(AV/WoV), etc. 1

4 1 no. rail line crossing.  (Crossing will be through existing 
bridge, preferably open cut). 1

5 1 no. motorway crossing.  (Assume pipe bridge). 1

6 Rising main utility crossings (if not included in rates 3a - 3c 
above). 50

Total Estimated Cost

£240,000
£80,000

Bishopton - Royal Ordinance Factory
Schedule of Estimated Construction Costs

Estimated Cost

£2,370,000

£80,000
£120,000

£2,000

£2,892,000



OFFICE GLASGOW PAGE No 2 REVISION 1b
JOB No B0133300 ORIGINATOR SS DATE 10/05/2006
TITLE ARITH CHK SAR DATE 10/05/2006
SECTION VERIFICATION DATE

Option 2 - Installation of Dual Pipe Rising Main then re-visit in 2018 to Install Larger Rising Main

Item No. Description Quantity

1

Pumpwell @ Bishopton;  assume 12m diameter shaft which 
will be approx 4-5 metres deep.  The pump well will be 
standard SWS layout (i.e. wet well/dry well) and will 
eventually house 4 no. pumps, each of 22kW rating.  Price 
should include for all MCC controls, equipment, etc.

1
2 Nutriox dosing system to control septicity issues. 1

3a

Rising main - 8,000 metres of dual rising main, each 180mm 
dia. HPPE, laid in same trench within public highway.  Rates 
should be all inclusive of supply, excavate, install, reinstate, 
misc. valves (AV/WoV), etc.

1

3b

Rising main - 8,000 metres of dual rising main, each 250mm 
dia. HPPE, laid within public highway.  Rates should be all 
inclusive of supply, excavate, install, reinstate, misc. valves 
(AV/WoV), etc.

1

4 1 no. rail line crossing.  (Crossing will be through existing 
bridge, preferably open cut). 1

5 1 no. motorway crossing.  (Assume pipe bridge). 1

6 Rising main utility crossings (if not included in rates 3a - 3c 
above). 50

Total Estimated Cost

Bishopton - Royal Ordinance Factory
Schedule of Estimated Construction Costs

Estimated Cost

£240,000
£80,000

£1,900,000

£80,000
£120,000

£5,000

£4,075,000

£1,650,000
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Appendix 3 : Construction Programme
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From: Colin Lindsay   

Sent: 11 June 2007 12:39 

To: Tod, Jim 

Cc: peter.howarth; Kevin O'Hare 

Subject: RE: 185.0003 - RO Bishopton 

 

Jim 

 

I have spoken with the asset planner for this area, regarding the 

solution of storage on the site which is linked by telemetry to the 

existing Bishopton Pumping Station and he agrees that this is a 

solution that Scottish Water would accept. 

 

I will speak with Kevin and get back to you with some available dates 

for a meeting, I will also source other information on what work we are 

carrying out at the existing station. 

 

Cheers 

 

Colin 

 

-----Original Message----- 

From: Tod, Jim  

Sent: 06 June 2007 08:46 

To: Colin Lindsay 

Cc: peter.howarth 

Subject: FW: 185.0003 - RO Bishopton 

 

 

 Colin 

 

I was wondering whether there was any movement on responding to this. 

The key item for us here would be whether item 2 is feasible from SW 

point of view abd whether we could implement the 400m3 storage within 

the site and just pump when the existing pumping station can accept the 

flow and have them linked by telemetry to achieve this.  I cant see any 

technical reasons for this not to work unless the 400m3 incorporates 

some storage to address any existing problems from the existing 

Bishopton Network where having the storage on site is no use to resolve 

that issue. 

 

Jim 

 

 



-----Original Message----- 

From: Tod, Jim  

Sent: 16 May 2007 15:00 

To: 'Colin Lindsay' 

Cc: 'peter.howarth' 

Subject: 185.0003 - RO Bishopton 

 

Colin 

 

A couple of things re the additional storage related to Bishopton 

Pumping Station for the development at RO Bishopton. 

 

1 Would oversized pipes be acceptable for storage of foul 

sewerage? 

 

2 Could the 400m3 additional storage for Bishopton PS be 

constructed adjacent to/ as part of the on site pumping station with 

telemetry between the two pumping stations determining when pump 

forward 

could resume? 

 

3 Are there any parameters from the modelling which would define 

the storage parameters, e.g. required outlet invert, max head, flow 

restrictor, etc 

 

4 Do you have any recent budget costs from SW own works for a 

storage cost? 

 

5 Is there a design standard/ guide doc which you use in these 

circumstances  

 

6 How would we progress the design and budget cost information and 

ultimately the works on the basis that we are providing storage to an 

existing pumping station? 

 

 

 

Jim Tod 

Upton McGougan 

6b Forres Street 

Edinburgh 

EH3 6BJ 

 

Tel 0131 220 4946 

Fax 0131 220 4948 

 




