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 Executive summary 

 
London Southend Airport Company Limited (LSACL) has recently been purchased 
by Stobart Airports who seek planning permission for the extension to the runway 
and associated works to support and accelerate an increase in the number of 
passengers using the Airport. 
 
Jacobs has been commissioned by LSACL to undertake a Surface Water Drainage 
Study for the runway extension and associated infrastructure. This Drainage Study 
includes understanding the existing surface water drainage system, assessing the 
existing surface water drainage system relative to the proposed development, 
preparing an outline Surface Water Drainage Strategy for the proposed 
development and recommends further studies, surveys or assessments. 
 
The main findings of this Study indicate that new drainage systems will be required 
for the proposed development.  Hence, new dedicated surface water drainage 
systems will be required for both the proposed runway extension and the 
Eastwoodbury Lane diversion. However, due to the possible future de-icing activities 
at the airport, it will be beneficial to provide combined facilities for the existing and 
the proposed surface water drainage systems for the supporting infrastructure 
development near the proposed apron areas.  The existing drainage network 
serving the north western side of the runway / Taxiway Foxtrot, which discharges to 
the Eastwood Brook, is unaffected by the proposed development but it will require 
facilities for recovering and treating any future runoff contaminated with de-icing 
chemicals. 
 
In line with with Environment Agency requirements, it is proposed that all surface 
water runoff from additional hard standing areas be attenuated to existing 
“greenfield” run-off rates to contain the 1 in 100 year storm, including an allowance 
for climate change.  The potential size and locations of these storage areas have 
been identified but will require further discussion with the Environment Agency and 
Anglian Water.  Where appropriate, these attenuation storage areas could be 
retrofitted to allow future recovery and treatment of runoff contaminated with de-icing 
chemicals. 
 
To meet the likely proposed discharge standards following possible future de-icing 
activities, attenuation storage areas would have to be partitioned into ‘clean’ and 
‘dirty’ water compartments with on-line BOD monitoring and shut-off valves to direct 
water into appropriate compartments.  Uncontaminated surface water would be 
directed into the ‘clean’ compartment for onward discharge to either the watercourse 
system or the Anglian Water stormwater network.  Water in the ‘dirty’ compartment 
would either be treated on site prior to discharge into the ‘clean’ compartment or 
discharged directly into the Anglian Water foul sewer network. 
 
All of the drainage systems will be equipped with appropriate oil interceptors in line 
with the guidance provided in Environment Agency Pollution Prevention Guideline 
(PPG3). 
 
The Study provides recommendations for further studies, surveys or assessments. 
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1 Introduction 

 
London Southend Airport Company Limited (LSACL) has recently been purchased 
by Stobart Airports who seek planning permission for the extension to the runway 
and associated works to support and accelerate an increase in the number of 
passengers using the Airport.  Jacobs has been commissioned by LSACL to 
undertake a Surface Water Drainage Study for the runway extension and associated 
infrastructure. The runway extension would facilitate growth to around 1.97 million 
passengers per annum (mppa) by about 2020, with some 53,300 total aircraft 
movements.  
 
The purpose of this report is to: 
• 
• 
• 

• 

• 

Briefly describe the proposed development; 
Identify and describe the existing surface water drainage system; 
Assess the existing surface water drainage system relative to the proposed 
development; 
Outline the Surface Water Drainage Strategy for the proposed development; 
and, 
Recommend further studies, surveys or assessments. 

 
It is intended that this report will provide supporting information to both the Flood 
Risk Assessment and the EIA. 
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2 Development Description and Location 

 
2.1 General 

Stobart Airports seek planning permission for the extension to the runway and 
associated works to support and accelerate an increase in the number of 
passengers using the Airport.  
 
The airport occupies a site of 125 ha, to the north of Southend-on-Sea centred on 
National Grid Reference 587000, 189500. The greater area of the airport lies within 
the administrative area of Rochford District Council, but the south western extremity 
of the Airport (including the site of the proposed runway extension) lies within the 
administrative area of Southend-on-Sea (Unitary) Borough Council. 
 
2.2 Land Use 

The airport is situated on a relatively flat ground between the urban areas of 
Southend-on-Sea, to the south, and the town of Rochford, to the north.  Figure 2.1 
shows the location of the proposed development site.  An industrial/business park 
area lies to the north-west with open agricultural land beyond.  A strip of high grade 
agricultural land lies immediately to the south, between the airport and the A127, 
with the urban areas of Prittlewell beyond.  St Laurence Park, an important amenity 
area is located in this strip of land.  The eastern boundary of the airport is formed by 
the mainline railway with a small residential area beyond. Further east lies open 
agricultural land bounded to the north by the Roach Estuary. The estuary is an 
important ecological site with international designations for nature conservation. The 
majority of the undeveloped area surrounding the airport is designated Metropolitan 
Green Belt. 
 
2.3 Geology and Hydrogeology 

The ground conditions at the proposed development site comprise silty clay and 
sandy clay River Terrace Deposits (designated Crouch First to Third Terraces) (4-
10m in thickness), underlain by a thin sand and gravel layer (up to 5m in thickness).  
These deposits overlie London Clay that is up to 120m in thickness at this location, 
beneath which Lower London Tertiaries are (up to 55m in thickness) and Upper 
Chalk (around 85m). 
 
The London Clay is classified as Non-Aquifer by the Environment Agency.  The 
presence of the London Clay confines and thereby protects the underlying Chalk 
aquifer.  
 
The River Terrace Deposits are classified as a Minor Aquifer (perched aquifer in this 
instance) as they are variably permeable and capable of supporting local 
groundwater abstractions and baseflow to the watercourses.  The deposits are 
highly variable in lithology and saturated thickness and subsequently have highly 
variable yields.  Previous site investigations showed water to be present in this layer 
2.1m – 7.5m below ground level. 
 
The proposed development site lies entirely within the area of London Clay.  The 
River Terrace Deposits are associated with the course of the Eastwood and Prittle 
Brooks that lie close to the development site. 
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Figure 2.1 Site Location Plan 
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2.4 Hydrology 

Southend Airport lies within the catchment of the River Roach and close to the tidal 
limit of two minor tributaries (see Figure1): The Eastwood Brook and the Prittle 
Brook (also known as the Prittlewell Brook). 
 
The Eastwood Brook flows northwards along the northwest boundary of the airfield 
and is gauged close to the airfield boundary at TQ 859 888.  The catchment area 
drained by the brook to this location is 10.4km2. The Eastwood Brook is maintained 
throughout the entire section to a design standard of 1:30 years. This channel is 
maintained by the local authority for the entirety of the section passing the western 
edge of the airport. The watercourse to the north of the airport is maintained jointly 
between the local authority (Left or North bank) and the Environment Agency (Right 
or South bank), and is also maintained to a design standard of 1:30 years. 
 
The Prittle Brook drains the urban area of Prittlewell and flows northwards to meet 
the River Roach.  At its closest point, the course of the Prittle Brook lies 
approximately 0.5km to the east of the airfield boundary.  Information supplied by 
the Environment Agency states that the Prittle Brook is maintained to a design 
standard of 1:10 years. This standard is the same along the entire section, and also 
the same as the airport spur of the Prittle Brook. 
 
Both the Eastwood and Prittle Brooks drain highly urbanised areas and as a result 
have very responsive flow regimes. 
 
2.5 Development Description 

2.5.1 On-going Developments  

Outline planning permission was granted in 1999 which included the following 
facilities: 
• 
• 
• 
• 

New rail station (on the London Liverpool Street to Southend Main Line); 
New 4,500 m2 terminal; 
Car parking between station and terminal for approximately 345 cars; and, 
New terminal apron to accommodate five aircraft. 

 
The new terminal will have a capacity to handle at least 700,000 passengers per 
year. Details of the above were approved through reserved matters applications in 
November 2004. Construction of the rail station and car parking is to take place 
through 2009. Construction of the new terminal is forecast to commence in 2010 for 
completion in 2011.  
 
Details of the surface water drainage for the above developments are currently 
being produced by W A Fairhurst and Partners (see Section 2.5.2). 
 
 
2.5.2 The Proposed Development 

An extension of the runway by about 380 metres, together with associated facilities, 
would support the growth of the airport to 1.97 mppa by 2020. The runway extension 
would allow larger aircraft, such as the Airbus 319, to be served. 
 

 
Draft_SW Drainage Study Report_Southend Airport_6Oct09.doc 2-3 



 

Additional infrastructure proposed as part of the expansion would comprise: 
 
Essential Infrastructure: 
• 
• 

• 
• 

• 

• 

• 
• 
• 
• 

• 

Runway extension and repositioning of landing lights; 
Diversion of Eastwoodbury Lane (this currently crosses the site of the 
proposed runway extension); 
Drainage/attenuation for the extended runway and road diversion; 
Demolition of four cottages on the south side of the runway extension area, 
and an additional two on the north side; and, 
Possible demolition of part of the churchyard wall at St Laurence and All 
Saints Church which currently impinges on the “Runway Strip” (see Section 
2.5.1). 

 
Required Supporting Infrastructure: 

Further phased development of the terminal to expand capacity from 
4,500 m2 to 9,000 m2; 
Additional apron space for aircraft parking; 
Additional car parking to support passenger and employee growth; 
New taxiways; 
Physical environmental mitigation works, which are anticipated to include 
drainage infrastructure and localised road access/junction improvements; 
and, 
Relocation of flying clubs from the site of the new parking area to the north 
side of the airport.  

 
It is the intention that a Planning Application will be submitted in 2009 to cover the 
Essential Infrastructure only. The Required Supporting Infrastructure will not be 
included in the application because these facilities may not be required for some 
years, and it is therefore inappropriate to bring forward detailed proposals for these 
elements at this stage. However, the scope of the Drainage Study will include all the 
Essential and Required Supporting Infrastructure.  Where overlaps occur in the 
catchment areas of the on-going developments (see Section 2.5.1) and the 
Essential and Required Supporting Infrastructure due consideration has been given 
to the work currently being undertaken by W A Fairhurst and Partners in the 
preparation of this Drainage Study. 
 
The proposed development for the airport and scope for the Drainage Study is 
shown on Drawing No. B1199200-SK-401 included in Appendix A. 
 
2.6 Proposed Operational Changes 

The airport does not currently use de-icers on ground surfaces but consideration 
may be given to introduce their use in the future.  The airport has indicated that any 
future use of de-icers would be limited to the apron areas and main runway.  The 
Surface Water Drainage Strategy has therefore been developed to allow upgrading 
to facilitate the potential use of de-icers. 
 
The airport has indicated that it would use Kilfrost for the supply of de-icing 
chemicals and that different de-icers would be used for the runway and aircraft.  A 
website search has indicated that Kilfrost provide a range of de-icers from glycol to 
potassium acetate based chemicals for runway de-icing activities and mainly glycol 
based for aircraft de-icing activities.  It is proposed that an environmentally safe de-
icer be used where possible, one that is potassium acetate based. This has 
advantages over conventional ethylene glycol based de-icers in that it exhibits a low 
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environmental toxicity.  It is readily biodegradable, but exerts a lower oxygen 
demand on the receiving water than glycol based de-icers. 
 
All surface water runoff from these areas would have to be treated appropriately for 
de-icing activities (see Section 5.4). 
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3 Existing Surface Water Drainage System 

3.1 Data Collection 

The following sources of information have been used for the purposes of this study: 
 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Site visits in March and June 2009; 
A review of the work previously undertaken by Jacobs in September 2004  
for London Southend Airport in a report titled “Condition Survey of Airside 
Infrastructure Assets”; 
Consultation with Airport Operations staff to obtain information on the 
drainage infrastructure (see details below) and related operation practices; 
Consultation with the Environment Agency to obtain information on various 
aspects related to the proposed development; 
Consultation with Anglian Water to obtain information on its drainage 
infrastructure (see details below) and on various aspects related to the 
proposed development; 
Consultation with W A Fairhurst and Partners to obtain information on 
various aspects related to the proposed development for which planning 
permission has already been granted; and, 
Ordnance Survey mapping. 

The following information has been provided by the Airport for the purposes of this 
study: 
 

Drawing No. A/4318/1 – Airport Surface Water Network : Scale 1/2500 (Date 
Unknown); 
Drawing No. A/4318/147 – Airport Surface Water and Foul Water Networks : 
Scale 1/2500 (February 1969); 
Drawing No. TQ872889 – Anglian Water Surface Water and Foul Water 
Networks : Scale 1/2500 (August 2003); 
Drawing No. A761482(3) – Anglian Water Surface Water and Foul Water 
Networks : Scale 1/1250 (October 2008); 
Digital information provided by the Airport regarding topographical survey 
levels (runway extension and new terminal areas only) and existing services 
information (AutoCAD format); and, 
Topographic survey for the drainage infrastructure for the surface water 
outfall in the vicinity of the new railway station (SLC Associates, July 2009). 

 
LiDAR survey data was obtained from the Environment Agency during the study to 
cover the entire area within the airport boundary (OS Tiles TQ8588, TQ8689, 
TQ8789, TQ8688, TQ8788).  This LiDAR survey was undertaken in March 1999 (EA 
Survey Ref D+V0006565, D+V0006576) and is to a 2 metre horizontal resolution. 
 
A comparison between the topographical survey provided by the airport and the new 
LiDAR survey was undertaken for the overlap areas within the airport boundary.  
The results of this comparison showed that typically the two surveys were within 
150 - 200 mm of each other, which is within acceptable limits given the differences 
in accuracies of the two survey methods. 
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3.2 Description of Airport and Eastwoodbury Lane Drainage Systems 

The age and development history of the airfield surface water drainage system is 
uncertain.  It is therefore assumed that the airfield surface water drainage system 
would have been constructed simultaneously with the airfield pavement.  
Dimensions of the main airfield surface water drainage system generally range from 
6” (approx. 150mm) Dia to 21” (approx.525mm)/800mm Dia and the whole of the 
main drainage system is some 6.2km in length.  This does not include any gully 
connections or any probable land drainage pipes.  The hard standing areas 
generally drain into the main airfield system via pipe connections to gullies 
positioned along channels.  The main pipe network also contains approximately 54 
manholes.  It should be noted that this information is based on the drainage records 
provided by the airport, which have not been verified by site inspection.  Equally, the 
pipe diameters, materials, invert levels, manhole levels, dimensions and type of 
construction have not been verified on site at this stage (see Section 7). 
 
The layout of the airfield’s existing surface water drainage system is shown on 
Drawing No. B1199200-SK-402 included in Appendix B. 
 
From the information available it is considered unlikely that the existing airfield 
drainage system has any spare hydraulic capacity to accommodate additional 
surface water runoff from the proposed development (see Section 4).  The condition 
and integrity of the existing airfield surface water drainage system is unknown.   
 
The existing surface water drainage system for Eastwoodbury Lane comprises a 
surface water drainage collection system. The exact details of the surface water 
drainage system for the existing Eastwoodbury Lane are unknown at this stage as 
no record drawings are available.  It is not clear from the Anglian Water stormwater 
plans whether the surface water runoff from this road discharges into their system. 
 
3.3 Description of Catchment Areas 

Details of the airfield existing drainage systems and catchment areas pertinent to 
this study, that is, either affected by the proposed development or by the proposed 
operational changes, are shown on Drawing No. B1199200-SK-402 included in 
Appendix B. 
 
The existing airfield drainage system is divided into two main network systems and 
therefore catchment areas. The first main drainage network collects surface water 
runoff from the north western side of the runway and the northern section of the 
cross-wind runway (Taxiway Foxtrot) and discharges directly to the Eastwood Brook 
via a 15” (approx. 375mm) diameter pipe. 
 
The second main drainage network collects surface water from the south eastern 
side of the runway, from Taxiway Alpha, southern section of the cross-wind runway 
(Taxiway Bravo) and Taxiway Charlie as well as the main apron area.  This drainage 
network comprises two outfalls that discharge to the Anglian Water stormwater 
drainage system and the airport spur of the Prittle Brook, which then discharge to 
the Prittle Brook at different locations.  The first outfall discharges via a 21” (approx. 
525mm) diameter pipe to an existing interceptor and then a 800mm diameter pipe 
before discharging to the Anglian Water stormwater system.  The other outfall 21” 
(approx. 525mm) diameter is shown to go underneath the Airport Retail Park before 
it discharges via an interceptor to the airport spur of the Prittle Brook. 
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There are other surface water discharges and therefore associated catchment areas 
from the airport site, namely, from the fire training ground, fuel farm and industrial 
site on the south western boundary of the airport to the Eastwood Brook and from 
the existing terminal buildings to the Anglian Water stormwater system.  These 
surface water discharges will not be affected by the proposed development or by the 
proposed operational changes.  No flow attenuation features such as attenuation 
storage areas currently exist for any of the airfield’s surface water discharges. 
 
A summary of the existing pertinent catchment areas and their associated 
Environment Agency discharge consents are included in Table 3.1 below.  Details of 
the existing discharge consents were provided by both the Airport and the 
Environment Agency. 
 
Table 3.1 Existing Pertinent Catchment Areas and Associated Discharge Consents  

Catchment Area (ha) Catchment 
Reference Grassland Paved area 

Discharge 
Consent No. 

Condition 
Imposed 

North western side 
of runway / 
Taxiway Foxtrot - 
Outfall to Eastwood 
Brook (15” Dia) 

13.1 4.2 No discharge 
consent 
provided by 
Airport or EA at 
this location (to 
be confirmed) 

 

South eastern side 
of runway / Alpha 
and Bravo 
Taxiways - Outfall 
to Anglian Water 
stormwater system 
(800mm Dia) 

21.1 5.9 PR2NFE00459 Suspended 
materials < 
10ppm, Total 
oxygen demand 
for five days < 
5ppm 

South eastern side 
of runway / Charlie 
Taxiways and main 
apron area - Outfall 
to Anglian Water 
Stormwater system 
(21” Dia) 

15.0 17.1 No discharge 
consent 
provided by 
Airport or EA at 
this location (to 
be confirmed) 

- 

Existing 
Eastwoodbury 
Lane - (section 
affected by 
proposed runway 
extension) 

- 0.2 - - 

 
 
3.4 Existing Pollution Control Facilities 

As mentioned in Section 3.3 above, the main airfield surface water drainage 
systems from the on-site hard standing areas have one known discharge to the 
Eastwood Brook to the west and two known discharges to the Prittle Brook to the 
east.  The two discharges to the Prittle Brook are via the older chamber type oil 
interceptors and Anglian Water infrastructure / airport spur of the Prittle Brook.  It is 
understood that the outfall to the Eastwood Brook, that is, from the north western 
half of the runway and northern section of the cross-wind runway (Taxiway Foxtrot), 
discharges directly to the Eastwood Brook without any pollution control device. 
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The other surface water discharges from the airport site, namely, from the fire 
training ground, fuel farm and industrial site on the south western boundary of the 
airport to the Eastwood Brook and from the existing terminal buildings to the Anglian 
Water stormwater system will not be affected by the proposed development or by 
the proposed operational changes.  Nevertheless, it is understood that both the 
surface water discharges from the fire-training ground and the fuel farm to the 
Eastwood Brook are via a full retention type and three chamber type oil interceptors 
respectively.  It is also understood that the surface water discharge from the 
industrial site is direct to the Eastwood Brook without any pollution control device. 
 
The oil interceptors within the airport potentially affected by the proposed 
development, that is, for the two discharges to the Prittle Brook via Anglian Water 
infrastructure / airport spur of the Prittle Brook, are of the older chamber type.  The 
capacity, condition and integrity of these interceptors are unknown at this stage. 
 
Following discussions with the airport it is understood that all airport interceptors are 
emptied out every 6 months. 
 
The airport currently does not use de-icers on ground surfaces but are considering 
their future use.  Based on the site visits and records made available for this study, it 
would appear that the airfield’s existing pollution control facilities on the surface 
water drainage system would not be able to deal with any proposed de-icing 
activities. 
 
As no record drawings are available of the surface water drainage system for the 
existing Eastwoodbury Lane it is uncertain whether pollution control facilities exist 
for the surface water runoff from this section of road. 
 
3.5 Flooding History 

This section identifies any previous flooding incidents within the airfield which could 
potentially indicate hydraulic constraints in the existing system.  It also assesses the 
vulnerability of the site to flooding from other sources.  It should be noted that it is 
not intended to be a comprehensive Flood Risk Assessment.  A separate Flood Risk 
Assessment for the Essential Infrastructure component of development has been 
prepared separately by Jacobs (Flood Risk Assessment and Drainage Strategy, 
September 2009). 
 
3.5.1 Flooding from surface runoff 

Discussions with Airport staff have indicated that there has been ponding from 
surface runoff on the main runway at the intersection with the cross-wind runway 
(Taxiway Foxtrot) and just off the end of the cross-wind runway (opposite side to the 
fire-training ground).  It is possible that the ponding in these areas has resulted from 
a lack of maintenance of the airfield’s drainage system in these areas. 
 
Both of these ponding incidents are some distance from the proposed development 
areas with no impact to these areas.  The ponding incident at the intersection of the 
main runway and the cross-wind runway could impact on the possible systems 
required for any future de-icing activities. 
 
3.5.2 Flooding from services 

Discussions with Airport staff have indicated that there have been blockages in the 
surface water system in the wash down facility at one of the maintenance hangers in 
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the main apron area.  In addition, it was indicated that one of the sewer connections 
from the industrial estate into the Anglian Water bulk foul sewer main recently 
backed up.  The Airport staff believe that this may have occurred due to blockages 
in the Anglian Water bulk sewer main which runs through on the north western 
boundary of the airport.  It is understood that no significant flooding has occurred as 
a result of these blockages and that these blockages are mainly down to 
maintenance issues. 
 
Both of these incidents are some distance from the proposed development areas 
with no impact to these areas.  However, the incident on the Anglian Water bulk 
sewer main could impact on the possible systems required for any future de-icing 
activities, particularly if the system is not properly maintained and subsequent 
backing up occurs. 
 
At this stage the above information excludes any consultation with any other 
authorities.  For any additional information see separate Flood Risk Assessment and 
Drainage Strategy (Jacobs, September 2009). 
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4 Assessment of Existing Drainage System 

 
4.1 General 

A preliminary assessment of the hydraulic capacity of the critical infrastructure on 
the existing airfield drainage system, such as the outfall pipes, and the adequacy of 
the existing pollution control facilities has been carried out for the following reasons: 
 
• 

• 

• 

To identify critical infrastructure in the network with a hydraulic deficiency 
and, hence, flag up locations which require more detailed investigation; 
To determine the suitability of the existing drainage system for the future 
proposed development; and 
To identify locations which need additional pollution control facilities. 

 
4.2 Assessment Criteria 

A preliminary assessment of the hydraulic capacity of the existing outfall systems 
has been carried out based on information gathered from available records of the 
existing airfield drainage system.  As mentioned in Section 3.2 above, these records 
are not complete and only show the location of the manholes/catchpits and the 
diameter of the carrier pipes between such manholes/catchpits.  A detailed 
topographical survey has been carried out as part of the railway station and Phase I 
terminal development design work.  However, the survey only covers a small portion 
of the existing surface water drainage outfall, approximately 320m west of the 
proposed new railway station where the airfield drainage system discharges to the 
Anglian Water stormwater system.  For the rest of the existing airfield outfall 
systems, an assumption has been made that the carrier pipe slope follows that of 
the ground slope which has been based on the LiDAR survey data. 
 
In addition, there is some uncertainty between the connectivity between the two 
outfalls of the main drainage network which collects surface water from the south 
eastern side of the runway, from Alpha, Bravo and Charlie taxiways as well as the 
main apron area.  For purposes of this study it has been assumed that the surface 
water runoff from the eastern side of the runway as well as Alpha and Bravo 
taxiways discharges via a 21” (approx. 525mm) diameter pipe to an existing 
interceptor and then a 800mm diameter pipe before discharging to the Anglian 
Water stormwater system.  It therefore assumes that the surface water runoff from 
the Charlie taxiway and the main apron area discharges to the other outfall 21” 
(approx. 525mm) diameter. 
 
In view of the limited information available, this analysis should only be seen as a 
first stage assessment to identify locations which potentially require more detailed 
investigation once more detailed data is obtained in the future. 
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The following design criteria, methodology, assumptions and design parameters 
have been adopted in analysing the hydraulic capacity of the existing airfield outfall 
systems: 
 
• 

• 

Criteria and methodology: 
o The hydraulic capacity of the existing outfall systems has been 

checked against 1:1 year return period storm flow; 
o The intensity of rainfall for a given time of concentration has been 

determined using the Flood Studies Report (FSR) method as the 
Flood Estimation Handbook (FEH) rainfall intensities are not valid for 
storm durations less than 30 minutes; 

o No allowance has been made in this assessment for the effect of 
climate change on the rainfall intensities; 

o The Modified Rational Method has been used to calculate peak flow; 
o The Darcy-Weisbach equation has been used to determine minimum 

required head in a pipe to convey the 1:1 year return period flow; 
and, 

o To assess hydraulic capacity under surcharged conditions, a 
maximum surcharge depth of 0.9m has been assumed, to account for 
a typical cover depth. 

 
Assumptions and design parameters: 

o Pipe slope is equivalent to ground slope; 
o A minimum cleansing velocity of 0.75m/s has used to calculate time 

of concentration and hence to determine rainfall intensity; 
o Runoff routing coefficient (Cr) = 1.3; 
o Volumetric runoff (Cv), the proportion of rain falling on hard standing 

areas that reach the existing airfield drainage system = 0.6; 
o Surface water runoff from grassed areas has been excluded from this 

assessment on the basis that the contribution from grassed areas 
relative to the total runoff is negligible for a 1:1 year return period 
storm; and, 

o Pipe roughness = 0.6mm. 
 
An Excel workbook comprising two worksheets has been developed to undertake 
the hydraulic capacity analysis. The first worksheet estimates runoff based on the 
parameters and methodology described above. 
 
The second worksheet has been developed to calculate the minimum required head 
to convey the 1:1 year return period flow through a pipe and compares the minimum 
required head with the available head, which is a function of the pipe slope and 
length. Where the available head is less than the required head the pipe is flagged 
as one with a possible hydraulic capacity problem. 
 
A further assessment has been undertaken to determine whether the outfall systems 
have adequate capacity under surcharge conditions. Under this assessment, 0.9m 
was added to the available head to account for the additional head during surcharge 
conditions.  The results of these assessments are discussed below. 
 
An assessment of the location of the proposed development relative to the existing 
drainage systems and their associated catchment areas as well as the proposed 
operational changes has also been undertaken.  The results are discussed in 
Section 4.3 below. 
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The adequacy of the pollution control facilities has been assessed based upon the 
information gathered during a site visit, existing drainage records and through 
discussion with the airport staff.  Unfortunately no detailed information exists on the 
capacity of the existing systems.  Equally, the condition and integrity of these 
interceptors is unknown. 
 
4.3 Assessment Results 

As described in Section 3, in addition to the local drains from the fuel farm and fire 
training area, the existing airfield drainage system is divided into two main drainage 
network systems. 
 
The results of the assessment of the outfall pipework for the two main drainage 
network systems are shown in Appendix C.  The results indicate that not all of the 
existing outfall systems appear to have adequate capacity to cope with a 1:1 year 
return period storm even under surcharge conditions. Although the airport has 
experienced some minor ponding incidents (see Section 3.5), the results of this 
preliminary assessment would tend to suggest that the problem is more severe.  It 
should be remembered that due to a lack of data this assessment has been based 
on certain assumptions about the existing drainage system which would require 
further verification on site (see Sections 4.2 and 7). 
 
These results would indicate that it would not be feasible to discharge surface water 
runoff from the proposed development into the existing outfall systems without the 
provision of attenuation storage.   
 
On this basis and an assessment of the location of the proposed development 
relative to the existing drainage systems and their associated catchment areas 
suggests that either separate drainage systems or, in some instances, upgrades to 
the existing infrastructure would be required to accommodate the proposed 
development.  However, due to the possible future de-icing activities, in particular for 
the proposed development near the new apron areas it may be beneficial to provide 
combined facilities, for the existing and the proposed drainage systems in this area, 
for purposes of storage attenuation as well as recovering and dealing with the runoff 
contaminated with de-icing chemicals.  It should also be noted that although the 
existing drainage network serving the north western side of runway / Taxiway 
Foxtrot which discharges to the Eastwood Brook is unaffected by the proposed 
development it will require facilities for recovering and dealing with the runoff 
contaminated with de-icing chemicals due to the possible future de-icing activities. 
 
Regarding the adequacy of the pollution control facilities, our engineering judgement 
would suggest that the older chamber type interceptors may have already reached 
their design life and possibly no longer operate within the requirements of the 
Environment Agency.  The existing pollution control facilities would not be able to 
deal with any future de-icing activities.   
 
Locations that need either reinforcement or installation of new pollution control 
facilities as a result of the possible future airport operation are discussed in 
Section 5.4. 
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5 Outline Surface Water Drainage Strategy for Proposed 
Development 

 
5.1 Criteria 

During consultation with the Environment Agency (EA) regarding the proposed 
development (see letters from EA: Ref AE/2009/1080009/01-L01 dated 16 April 
2009 and Ref CCE/2009/39871 dated 18 May 2009 included in Appendix D) the EA 
have indicated the following criteria: 
 
• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

Consideration is to be given to soakaways or other infiltration devices in the 
first instance for the discharge of surface water runoff.  If infiltration is not 
considered an appropriate method then the second option would be to 
discharge to a watercourse with the final option being discharge to a sewer 
system; 
For development on greenfield areas the EA would expect surface water to 
be discharged from the site at the 1 in 1 year greenfield runoff rate and that 
for brownfield areas surface water would be discharged at a rate no greater 
than the existing with attempts to return to greenfield rates being made 
where possible; 
The allowable runoff rate be calculated using the IOH124 method; 
Attenuation storage should be provided on site to accommodate the 1 in 100 
year storm, inclusive of climate change; 
Where possible, sustainable drainage systems (SuDS) should be provided 
for the storage of surface water, with suitable justification to be provided 
where SuDS have not been implemented; 
Consideration should be given to how the de-icing chemicals will be stored 
(Airport to address); 
Consideration must also be given to the recovery, treatment and discharge of 
runoff from areas where de-icing chemicals have been applied; 
Consideration should be given to the use of disaster/attenuation ponds and 
also the use of penstocks (shut off valves) to isolate sections of the surface 
water drainage system; and, 
Any discharges to surface waters would need to ensure no deterioration in 
water quality in order to meet the requirements of the Water Framework 
Directive (WFD). 

 
In addition the design criteria for the drainage systems for the proposed 
development are as follows: 
 

The drainage network is to be designed for flows derived for a 1 in 1 year 
return period without surcharging.  The proposed drainage network should 
also be checked for flows derived for a 1 in 5 year return period to ensure no 
surface flooding during such an event.  The drainage network for the 
longitudinal low point along Eastwoodbury Lane Diversion is to be designed 
for flows derived for a 1 in 10 year period; 
For storm durations less than 30 minutes, the rainfall intensities should be 
calculated using the Flood Studies Report (FSR) method, as the Flood 
Estimation Handbook (FEH) rainfall intensities are not valid for storm 
durations less than 30 minutes. The FEH rainfall intensities should be used 
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for storm durations greater than 30 minutes.  Allowance should be made for 
the effect of climate change on the rainfall intensities; 

• 

• 

• 

• 

• 

• 

All pipe roughness coefficients should be assumed to be 0.6 mm and the 
volumetric runoff coefficient should been assumed to be 0.6 for the existing 
paved area and 0.75 for the proposed paved area; and, 
Climate change allowance appropriate for development life. The proposed 
roadway lifespan has been set at 40 years and the proposed runway lifespan 
has been set at 50 years. 

 
5.2 Discharge Options for Proposed Development 

As a result of the possible future use of de-icing at the airport and considering the 
geology and hydrogeology of the area, the use of infiltration techniques for the 
disposal of surface water has been discounted.  The required drainage systems will 
be designed such that they can contain surface water runoff which can be treated 
appropriately and hence pollution controlled. 
 
Based on the outcome of the assessments undertaken in Section 4 of this report it 
would appear that new drainage systems would be required for the proposed 
development.  However, due to the possible future de-icing activities for the airport, 
in particular, for the proposed development near the new apron areas it will be 
beneficial to provide combined facilities for the existing and the proposed surface 
water drainage systems in this area.  These combined facilities would provide 
storage attenuation as well as allow the recovery and dealing of runoff contaminated 
with de-icing chemicals.  
 
New dedicated surface water drainage systems will be required for the proposed 
runway extension and the Eastwoodbury Lane diversion. 
 
On this basis the following discharge options for the proposed development have 
been identified: 
 

To provide drainage systems that can be retrofitted to allow any future 
surface water runoff contaminated with de-icing chemicals to be discharged 
to the Anglian Water foul sewer network; 
To discharge the surface water runoff from the proposed runway extension 
into the Eastwood Brook via attenuation storage; 
To discharge the surface water runoff from the proposed Eastwoodbury Lane 
Diversion to the existing Local Highway Authority (Southend-on-Sea Borough 
Council) surface water network via attenuation storage depending on the 
extent and capacity of the Local Highway Authority network to the south of 
the airport (along the existing Eastwoodbury Lane).  The alternative would be 
a pumped discharge to the Eastwood Brook via attenuation storage; and, 
To discharge the surface water runoff from the supporting infrastructure 
through attenuation storage and then to the existing outfalls (east and south 
east of the airport) to Anglian Water infrastructure. 

 
The proposed drainage details for these discharge options are discussed further 
below. 
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5.3 Proposed Drainage Details 

5.3.1 General 

The discharge options identified above are influenced by the availability of suitable 
locations for attenuation storage areas. The provision of attenuation storage areas 
can be designed to provide multifunctional uses, attenuation of flows, treatment or 
impounding of contaminated water and emergency impounding in the event of a 
major spillage or accident.  It is proposed that the drainage details and options for 
attenuation storage be considered separately for each of the development areas 
and their associated catchment areas and identified discharge points.  The impact of 
the possible future de-icing activities on the drainage details should also be 
considered. 
 
Infiltration to ground has not been allowed in the proposed drainage details because 
of the geology of the area and on the basis that infiltration techniques are not 
appropriate if future de-icing is undertaken, as they would not provide the necessary 
pollution control measures. 
 
The proposed drainage details are shown in Drawing No. B1199200-SK-403 
included in Appendix E. 
 
The proposed drainage details have been developed based on certain assumptions, 
in particular, regarding the contributing catchment areas to the two outfalls of the 
main drainage network which collects surface water from the south eastern side of 
the runway, from Alpha, Bravo and Charlie taxiways as well as the main apron area 
(see Section 4.2).  This assumption needs to be confirmed by further investigation 
(see Section 7). 
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5.3.2 Runway Extension 

For this part of the proposed development it is proposed that the surface water 
runoff from the hard standing area be collected using lined filter drains on either side 
of the runway extension.  The proposed filter drains would be connected to a piped 
surface water drainage system which would discharge to an attenuation storage 
area via a by-pass oil interceptor. 
 
The vertical alignment of the proposed hard standing area for the runway extension 
and existing topography will allow the entire surface water runoff from this area to be 
discharged to the Eastwood Brook by gravity.  On this basis, and considering that 
any surface water runoff contaminated with de-icing chemicals would need to 
discharge to the Anglian Water foul sewer network, the best location for the 
attenuation storage area for this catchment area will be immediately to the north of 
the existing St Laurence and All Saints Church outside the air strip and floodplain. 
This would allow the discharge of contaminated runoff to be made to the 
375/450mm diameter Anglian Water foul sewer (subject to Anglian Water approval). 
The attenuation storage area would be sized to attenuate the discharge from this 
catchment to greenfield runoff rates for events up to and including the 1 in 100 year 
return period plus climate change.  The attenuation storage area would also be 
designed to allow for the separation, impounding and possible treatment of runoff 
contaminated with de-icing chemicals. 
 
5.3.3 Eastwoodbury Lane 

Due to the proposed vertical alignment of the Eastwoodbury Lane diversion the 
proposed road hard standing area can effectively be split into three separate sub-
catchment areas.  Each will be provided with attenuation storage prior to discharge 
for events up to and including the 1 in 100 year return period plus climate change.  
No facilities to deal with de-icing chemicals will be required for the proposed road. 
 
The first sub-catchment would effectively be the hard standing area at the 
roundabout at the tie-in to Nestuda Way.  This a small increment in hard standing 
area and it is proposed that attenuation storage be provided either through the use 
of oversized pipes or storage tanks at the roundabout before discharging in to the 
existing local pipe drainage system. 
 
The second and third sub-catchments are significantly larger and could be combined 
to discharge to a single attenuation storage area.  As one of the systems is a 
pumped system, due to the low point in the vertical alignment in the proposed road 
cutting, and the other is a gravity system, the position of the attenuation storage 
area is dictated by the gravity system.  It is proposed that the attenuation storage 
area for these combined catchments be positioned either immediately north of the 
roundabout at the tie-in to the existing Eastwoodbury Lane, or alternatively to the 
west of the intermediate roundabout, the precise location to be determined during 
detailed design of the proposed road.  The attenuation storage area would be sized 
to attenuate the discharge from this catchment to greenfield runoff rates for events 
up to and including the 1 in 100 year return period plus climate change. 
 
The surface water runoff from these hard standing areas would be collected by 
means of gullies connected to a piped surface water drainage system which would 
discharge either through pumping or by gravity to the proposed attenuation storage 
facilities before discharging into the existing Local Highway Authority (Southend-on-
Sea Borough Council)  surface water system (subject to Local Highway Authority 
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approval).  As a result of the proposed attenuation storage the proposed peak 
discharge to the Local Highway Authority surface water system would be at a rate 
lower than the discharge from the existing road (to be removed as part of the 
works).  
 
5.3.4 Supporting Infrastructure 

Based on the discussions with W A Fairhurst and Partners it has become evident 
that their commission covers the proposed terminal expansion and additional car 
parking within the required Supporting Infrastructure.  For the purposes of this study 
it has therefore been assumed that only the proposed apron area and taxiway are to 
be considered by Jacobs.  This split is considered to be reasonable on the basis that 
only the proposed areas covered by Jacobs are proposed for de-icing activities.  
The relocation of the flying clubs from the existing site also fall under the required 
Supporting Infrastructure category and this is discussed further below. 
 
For the proposed apron area and taxiway it is proposed that the surface water runoff 
from the hard standing areas be collected using lined filter drains on either side of 
the proposed taxiway and appropriate continuous linear drains, such as hexagonal 
slot drains, for the proposed apron areas.  The proposed filter drains and slot drains 
would be connected to a piped surface water drainage system which would 
discharge to an attenuation storage area via by-pass oil interceptors. 
 
The location of the hard standing areas for the proposed taxiway and aprons would 
allow the entire surface water runoff from these areas to be discharged to the 
existing outfalls (east and south east of the airport) to Anglian Water Infrastructure.  
On this basis and considering that any surface water runoff contaminated with de-
icing chemicals from both the proposed apron area and the runway would need to 
discharge to the Anglian Water foul sewer network the best location for the 
attenuation storage area for this catchment area would be the triangular area 
immediately to the south of the proposed apron area (see paragraph below for a 
discussion of an alternative location).  This would allow the discharge of 
contaminated runoff from the existing and proposed drainage systems to the Anglian 
Water foul sewer network (subject to Anglian Water approval).  The attenuation 
storage area would be sized to attenuate the discharge from this catchment to 
existing runoff rates for the 1 in 1 year event.  The attenuation storage area would 
also be designed to allow for the separation, impounding and possible treatment of 
runoff contaminated with de-icing chemicals. 
 
The advantages of this drainage system would be: 
 
• 

• 

That the surface water is attenuated upstream of the proposed terminal and 
car parks and thus provides flood protection to that development; and, 
That peak flows from the airfield are reduced such that the existing outfall 
pipe under the railway will not require upgrading. 

 
However, this system will require that consideration is given to flood volumes in 
excess of the 1 in 100 year plus climate change event which will need to pass 
through the car park areas. The pavement levels of these car park areas should be 
considered with this flood mechanism in mind. 
 
An area immediately east of the proposed Railway Station had previously been 
identified as a suitable location for an attenuation storage area, however, there are 
several disadvantages with using this option, the most significant being the need to 
cross the existing railway line with large drainage infrastructure.  This option was 
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abandoned following discussions with the Airport regarding complications in 
crossing the existing railway line. 
 
5.3.5 Other 

The relocation of the flying clubs from the existing site (in the proposed new parking 
area) to the north western side of the airport should not require any drainage 
infrastructure.  We understand from discussions with the Airport that there would be 
no hard standing areas associated with the new location of the flying clubs. 
 
Although the drainage network for the north western side of the runway / Taxiway 
Foxtrot which discharges to the Eastwood Brook is unaffected by the proposed 
development it will require facilities for recovering and dealing with the runoff 
contaminated with de-icing chemicals should the possible future use of de-icing be 
realised. 
 
Considering that any surface water runoff contaminated with de-icing chemicals 
would need to discharge to the Anglian Water foul sewer network the best location 
for the impoundment storage area for this catchment area would be south east of 
the existing fire training ground outside the air strip and floodplain. This would allow 
the discharge of contaminated runoff to the 375/450mm diameter Anglian Water foul 
sewer (subject to Anglian Water approval).  The impoundment storage area would 
not need to be designed for attenuation, as the proposals for the development would 
not change the rate or volume of runoff to this outfall over the existing condition. 
However, the impoundment storage area would be sized to impound the discharge 
from this catchment to typical rainfall depths of 5 to 10mm.  The impoundment 
storage area would also be designed to allow for the separation, impounding and 
possible treatment of runoff contaminated with de-icing chemicals. 
 
5.4 Attenuation/Impoundment Storage Sizing 

As mentioned in Section 5.2 above, the provision of attenuation storage areas can 
be designed to provide multifunctional uses, attenuation of flows, treatment or 
impounding of contaminated water and emergency impounding in the event of a 
major spillage or accident. 
 
Here it is proposed that the attenuation storage areas be designed for the 
attenuation of flows for all proposed development catchments with an increased 
hard standing area and/or the impounding of contaminated water for all catchment 
areas for which de-icing activities may be used in the future. Emergency impounding 
is proposed for all attenuation storage areas in the event of a major spillage or 
accident.  As such, attenuation areas will require lining and fitting with shut-off 
valves to safely retain pollution in any such incident. 
 
At this preliminary stage the main SuDS components, i.e. the attenuation storage 
areas, have been approximately sized using the ‘Storage Design’ module of the 
MicroDrainage Windes software.  A detailed hydraulic simulation model will be 
required at detailed design stage to determine the precise attenuation storage 
volumes required, once the details of the underground pipe network have been 
established. 
 
The attenuation storage requirements for the proposed development areas are 
summarised in Table 5.1 below.  The attenuation storage requirements for the 
Supporting Infrastructure have been split into the areas considered by Jacobs and 
W A Fairhurst and Partners separately (see Section 5.3.4). 
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Table 5.1 Summary of Storage Requirements 
Return Period 

 
Years 

(1 in x years) 

Storage 
Volume  

m3

Discharge 
 

l/s 

Freeboard 
Depth  
mm 

Freeboard 
Volume  

m3 (% of total)

Runway Extension – Area drained: 1.5ha paved area. Attenuation/Impoundment* 
Storage Volume = 1125m3

100 850 1.89 366 275 (24%) 
100 +20% 1040 1.89 113 85 (7.5%) 

Supporting Infrastructure (Jacobs areas) - Area drained: 5.27ha paved area and 
14.8ha grassland.  Attenuation/Impoundment* Storage Volume = 4500m3

100 3334 153 388 1166 (25%) 
100 +20% 4092 153 136 408 (9%) 

Supporting Infrastructure (W A Fairhurst and Partners) - Area drained: 5.84ha paved 
area.  Attenuation Storage Volume = 4500m3

100 3456 24 348 1044 (23%) 
100 +20% 4218 24 94 282 (6%) 

Eastwoodbury Lane Diversion discharge to Eastwoodbury Lane drainage system - 
Area drained: 0.5ha.  Attenuation Storage Volume = 420m3

100 300 0.63 426 120 (29%) 
100 +20% 368 0.63 185 52 (13%) 

Eastwoodbury Lane Diversion discharge to Nestuda Way drainage system – Area 
drained: 0.1ha.  Attenuation Storage Volume = 90m3

100 62 0.1 470 28 (31%) 
100 +20% 76 0.1 242 14(15%) 

De-icing of north western side of the runway and the northern section of the cross-
wind runway (Taxiway Foxtrot)*.  Impoundment* Storage Volume = 420 m3

*Impoundment storage provided for pollution control 
 
The proposed location and approximate size of the attenuation storage areas are 
shown on Drawing No. B1199200-SK-403 included in Appendix E.  In all cases the 
footprint of the attenuation storage areas shown is based on a typical flood storage 
depth of 1.5m. 
 
Where attenuation/impoundment storage is provided the storage area is to be split 
into two compartments, one for flow attenuation and the other for impoundment.  
The impoundment section of the storage area will be sized to impound the discharge 
from the relevant catchment to typical rainfall depths of 5 to 10mm.  Storage areas 
will be lined to prevent infiltration and fitted with shut-off valves in order to fulfil the 
emergency containment and pollution control functions. 
 
5.5 Operational Management and Pollution Control 

The operation and pollution control aspects of the proposed development have to be 
considered for several scenarios: 
 
• 
• 

• 
• 

Day to day operation for small and frequent rainfall events; 
Operation under possible future de-icing conditions (for apron and runway 
areas only); 
Operation in flood conditions; and, 
During a spillage incident. 
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Most surface runoff will occur in the first scenario, for rainfall rates up to 6.5 mm/hr 
(EA Guidance PPG3 - Use and Design of Oil Separators in Surface Water Drainage 
Systems).  Conventional means of pollution control will be effected in the form of 
new by-pass petrol/oil interceptors that are likely to mitigate the effects of low levels 
of hydrocarbons associated with day to day operations.  It is proposed that in all 
instances, except for the surface water discharges from the supporting infrastructure 
and north western side of the runway / Taxiway Foxtrot, that the by-pass petrol/oil 
interceptors be located on the incoming pipe system to the proposed storage areas.  
For the surface water discharges from the supporting infrastructure and north 
western side of the runway / Taxiway Foxtrot it is proposed that new by-pass 
petrol/oil interceptors be provided at the most downstream points of the proposed 
development or hard standing areas.  This would allow for the discharge of surface 
water runoff from all proposed development areas or hard standing areas through 
common petrol/oil interceptors. 
 
For operation under possible future de-icing conditions, it is proposed that to meet 
the likely proposed discharge standards, the following treatment provision would be 
provided in the future: 
• 

• 

• 

• 

Attenuation storage areas to be partitioned into ‘clean’ and ‘dirty’ water 
compartments; 
On-line BOD monitoring e.g. BIOX units, to be installed for run-off into the 
attenuation storage areas, linked to shut-off valves with the facility to direct 
water contaminated with de-icing chemicals which exceed the discharge 
standards into the ‘dirty’ compartment; 
Uncontaminated surface water to be directed into the ‘clean’ compartment for 
onward discharge to either the watercourse system or the Anglian Water 
stormwater network; and, 
Water in the ‘dirty’ compartment either to be treated on site prior to discharge 
into the clean’ compartment, or to be discharged direct into the Anglian 
Water foul sewer network. 

 
As mentioned in Section 5.3, the proposed attenuation storage areas have been 
sited along the line of existing Anglian Water foul sewers. Discussions are ongoing 
with Anglian Water in relation to the capacity of these sewers. If it is decided that on-
site treatment would be preferable to discharge to foul sewer then at this stage it is 
anticipated that mechanical aeration within the attenuation storage areas would be 
provided. There is insufficient land area available for the use of land treatment or 
reed bed type systems which would guarantee meeting discharge standards. A 
significant factor in this consideration is that de-icer run-off would occur in the winter 
months when the treatment efficiency of reed bed systems would be very low. 
 
During flood conditions, greater than the 1 in 1 year event, the above mentioned 
petrol/oil interceptors would continue to operate.  Equally, the BOD monitoring would 
detect any unacceptable levels of de-icing contamination and divert such flows into 
the ‘dirty’ water compartment. 
 
The incoming pipes to the storage areas will be fitted with spillage containment 
storage and a shut-off valve.  This will enable the storage of large quantities of 
grossly polluted effluent, for example as a result of a major fuel spillage incident or 
fire fighting activities at the airport.  The spillage containment storage should be 
sized to accommodate the total spillage from a fuel bowser. 
 
If such a spillage occurs the shut-off valve can be operated to contain the spill within 
the pipe system and the spillage containment storage.  A further shut-off valve will 
be incorporated on the outlet pipework of the proposed storage areas.  This will 
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allow a secondary defence against pollution being potentially passed directly into the 
watercourses (where applicable). 
 
Consideration should also be given by the Airport to connect the surface water 
runoff from the fire fighting ground to the Anglian Water foul sewer network and the 
installation of petrol/oil interceptors for the two outfalls to the Eastwood Brook that 
currently do not have pollution control measures, namely: 
 
• 

• 

The outfall to the Eastwood Brook from the north western half of the runway 
and northern section of the cross-wind runway (Taxiway Foxtrot); and, 
The outfall to the Eastwood Brook from the industrial site. 
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6 Conclusions 

 
Jacobs has been commissioned by LSACL to undertake a Surface Water Drainage 
Study for the runway extension and associated infrastructure. The Drainage Study 
includes understanding the existing surface water drainage system, assessing the 
existing surface water drainage system relative to the proposed development, 
preparing an outline Surface Water Drainage Strategy for the proposed 
development and recommends further studies, surveys or assessments (see 
Section 7).  The main findings of this Study are as follows: 
 
• 

• 

• 

• 

• 

• 

• 

The existing airfield drainage system is divided into two main network 
systems and therefore catchment areas. The first main drainage network 
collects surface water runoff from the north western side of the runway and 
the northern section of the cross-wind runway (Taxiway Foxtrot) and 
discharges directly to the Eastwood Brook.  The second main drainage 
network collects surface water from the south eastern side of the runway, 
from Alpha, Bravo and Charlie taxiways as well as the main apron area.  This 
drainage network comprises two outfalls that discharge to the Anglian Water 
stormwater drainage system and the airport spur of the Prittle Brook, which 
then discharge to the Prittle Brook at different locations via oil interceptors. 
The oil interceptors within the airport potentially affected by the proposed 
development are of the older chamber type.  The capacity, condition and 
integrity of these interceptors are unknown at this stage. 
The results of the assessment of the outfall pipework for the two main 
drainage network systems results indicate that it would not be feasible to 
discharge surface water runoff from the proposed development into the 
existing outfall systems without the provision of attenuation storage. 
New dedicated surface water drainage systems will be required for the 
proposed runway extension and the Eastwoodbury Lane diversion.  
However, due to the possible future de-icing activities at the airport, it will be 
beneficial to provide combined facilities for the existing and the proposed 
surface water drainage systems for the supporting infrastructure 
development near the proposed apron areas.  These combined facilities 
would provide storage attenuation as well as allow the future recovery and 
treatment of runoff contaminated with de-icing chemicals. 
Although the drainage network for the north western side of the runway / 
Taxiway Foxtrot which discharges to the Eastwood Brook is unaffected by 
the proposed development it will require facilities for recovering and treating 
any future runoff contaminated with de-icing chemicals. 
In line with the Environment Agency requirements, it is proposed that all 
surface water runoff from additional hard standing areas be attenuated to 
existing “greenfield” run-off rates to contain the 1 in 100 year storm, including 
an allowance for climate change.  The potential size and locations of these 
storage areas have been identified but will require further discussion with the 
Environment Agency, Anglian Water and the Local Highway Authority 
(Southend-on-Sea Borough Council). 
For operation under possible future de-icing conditions and in order to meet 
the likely proposed discharge standards, attenuation storage areas would 
have to be partitioned into ‘clean’ and ‘dirty’ water compartments with on-line 
BOD monitoring to direct any future water contaminated with de-icing 
chemicals which exceed the discharge standards into the ‘dirty’ 
compartment. Uncontaminated surface water would have to be directed into 
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the ‘clean’ compartment for onward discharge to either the watercourse 
system or the Anglian Water stormwater network.  Water in the ‘dirty’ 
compartment would either to be treated on site prior to discharge into the 
‘clean’ compartment, or to be discharged direct into the Anglian Water foul 
sewer network. 

• All of the drainage systems will be equipped with appropriate oil interceptors 
in line with the guidance provided in PPG3.  For the surface water 
discharges from the supporting infrastructure and north western side of the 
runway / Taxiway Foxtrot it is proposed that new by-pass petrol/oil 
interceptors be provided at the most downstream points of the proposed 
development or hard standing areas.  This would allow for the discharge of 
surface water runoff from all proposed development areas or hard standing 
areas through petrol/oil interceptors. 

 
The recommendations for further studies, surveys or assessments are included in 
Section 7. 
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7 Recommendations for Further Studies, Surveys or 
Assessments 

The assessment and analysis of the existing drainage network within the scope of 
this study and information gained from site visits has identified other specific studies, 
surveys and assessments that should be undertaken in the design/assessment 
process of the development, namely: 
 
• 

• 

• 

• 

• 

• 
• 

Identify all critical drains in the main catchment areas which are affected by 
the proposed development and the possible future de-icing activities, 
necessitating a Site Verification Survey to provide actual invert and cover 
levels, dimensions, flow direction, types and construction materials of 
manholes, catchpits and pipes. In particular, it will be essential to understand 
the connectivity of the pipe networks draining to the east and south east 
outfalls from the airport; 
Carry out a CCTV survey of these critical drains to accurately determine their 
structural and service condition; 
Develop hydraulic models of the critical drainage infrastructure using 
information from the abovementioned surveys to assess and refine the 
proposals put forward by this study for the proposed development and 
possible future use of de-icing; 
Investigate and report on the most effective possible future de-icing methods 
together with the most effective methods of pollution control; 
Carry out detailed surveys of the existing pollution control facilities (which 
have not been identified for replacement in Section 5.5) to assess their 
effectiveness, ability to meet the latest discharge standards for 
hydrocarbons, and their structural and service condition; 
Develop a surface water drainage maintenance policy; and, 
Continue consultation with the Environment Agency, Anglian Water and the 
Local Highway Authority (Southend-on-Sea Borough Council) to address any 
concerns raised. 

 
Completion of these recommendations would then provide a proven basis with 
which a drainage development strategy for design, rehabilitation and replacement 
works and a planned maintenance programme could be implemented. 
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Appendix A  -  Proposed Development 
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Appendix B  -  Existing Surface Water Drainage System 
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Appendix C  -  Assessment Results of Existing Drainage System 

  
Upstream 
manhole 

Down 
stream  
manhole 

Pipe 
diameter 
(inches) 

Pipe 
diameter 
(m) 

1:1 
year 
runoff 
(m3/s) 

Pipe 
length
(m) 

Velocity
(m/s) 

Total 
friction 
headloss 
(m) 

Total 
Minor 
headloss
(m) 

Minimum 
required 
head (m) 

Gradient 
at 
ground 
level* 
(m/m) 

Available 
head  
under 
normal 
condition 
(m) 

Available 
head 
under 
surcharge 
condition 
(m) 

Existing Drainage Network discharging to Eastwood Brook  
20  outfall 15  0.375 0.235 58 2.125 0.797 0.115 0.912 0.005 0.290 1.190 

Existing Drainage Network discharging to Prittle Brook via Anglian Water Stormwater drainage system under railway 
38  55  18  0.450 0.330 117 2.060 1.197 0.108 1.305 0.005 0.585 1.485 
55  outfall 21  0.525 0.330 152 1.525 0.710 0.059 0.770 0.005 0.760 1.660 

Existing Drainage Network discharging to Airport Spur of Prittle Brook 
54  ? 15  0.375 0.469 27 4.213 1.442 0.452 1.894 0.004 0.102 1.002 
? outfall 18  0.450 0.469 200 2.925 4.108 0.218 4.326 0.001 0.280 1.180 

Outfall 
Anglian 
water 21  0.525 0.812 85 3.751 2.374 0.359 2.733 0.001 0.119 1.019 

  
*  Pipe slope is assumed to be equivalent to ground slope 
             
  Pipes fail to cope with1:1 year storm runoff both with and without surcharge condition 

  Pipes fail to cope with1:1 year storm runoff without surcharge condition 
  Pipe with adequate capacity for 1:1 year storm runoff but with flow velocity below 0.75m/s 
  Pipe with adequate hydraulic capacity for 1:1 year storm runoff 
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Appendix D  -  Correspondence from Consultation with EA 
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Mr J Tavares   
Jacobs Engineering       Our ref CCE/2009/39871 
jose.tavares@jacobs.com      Date 18 May 2009 
        
 
 
 
 
Dear Mr Tavares 
 
Southend Airport Runway Extension 
 
Thank you for your email dated 30 March 2009 and subsequent payment to the value of £86.50 
processed on the 30 April 2009.   Following internal consultations we are now able to reply to your 
enquiry as follows. 
 
Surface Water Discharge
The FRA must prove that the run-off rate from the site will not be increased as a result of the 
development. All surface water generated must be attenuated for the 1in 1 year to 1 in 100 year 
rainfall event gearing the flows to the existing greenfield runoff rate (plus allowances for climate 
change). The FRA should provide calculations to show how the Greenfield runoff rate has been 
derived. The method for such calculations are outlined in the Institute of Hydrology report 124 
(IOH124). 

The storage of surface water should be provided through sustainable drainage systems (SUDS). 
The use of oversize pipes and storage tanks does not constitute SUDS. Sustainable drainage 
techniques should be considered, and suitable justification should be given where they are not to 
be implemented. 

Further guidance can be found in Annex F of PPS25 (Planning Policy Statement - Development 
and Flood Risk) and also within the CIRIA C522 document 'Sustainable Urban Drainage Systems - 
design manual for England and Wales', and the Interim Code of Practice for Sustainable Drainage 
Systems. This Interim Code of Practice provides advice on design, adoption and maintenance 
issues and a good overview of other technical guidance on SUDS. The Interim Code of Practice is 
available electronically on both the Environment Agency's web site at: www.environment-
agency.gov.uk and CIRIA’s web site at: www.ciria.org.uk.  

Note that whilst the focus within the FRA must be on flood risk management, any SUDS should 
also seek to maximise opportunities for water quality and amenity benefits. 

Details of how the proposed drainage scheme is to be managed should be included within the 
FRA, in terms of who will be responsible for the maintenance of the development in perpetuity. In 
order to secure a management scheme a section 106 agreement is often agreed to. 
 
Culverting of Watercourses
Eastern Area - Iceni House 
Cobham Road, Ipswich, Suffolk, IP3 9JD 
General Enquiries: 08708 506506   Fax: 01473 724205 
Weekday Daytime calls cost 8p plus up to 6p per minute from BT Weekend Unlimited.  
Mobile and other providers’ charges may vary       
Email: enquiries@environment-agency.gov.uk 
Website: www.environment-agency.gov.uk

  
 

http://www.environment-agency.gov.uk/
http://www.environment-agency.gov.uk/
http://www.ciria.org.uk/


 

Under the terms of the Water Resources Act (1991) and the Land Drainage Bylaws, the prior 
written consent of the Environment Agency is required for any proposed works or structures in, 
under, over or within 9 metres of the top of the bank of the main river. 
  
The Environment Agency seeks to avoid culverting and its Consent for such works will not normally 
be granted except as a means of access. 
 
Fluvial Floodplain and Compensatory Storage
The Functional Floodplain (Zone 3b) of Eastwood Brook encroaches onto the North West side of 
the site, only Water Compatible and Essential Infrastructure are considered acceptable uses for 
Functional Floodplain, see Table D.2 of PPS25.  
  
Where parts of the site are in Flood Zone 3a or 2, a volume of flood plain equal to that lost to the 
proposed development must be created.  The FRA must include detailed plans and calculations to 
show how the “level for level” compensation will be achieved.  The location of the compensation 
works must relate hydraulically and hydrologically to the location of the site.   
  
The storage should be provided by re-contouring the land and according to the CIRIA C624 
document 'Development and Flood Risk - guidance for the construction industry' must become 
effective at the same point in a flood event as the lost storage would have done. The storage 
should therefore be provided in a 'direct/level-for-level' basis to ensure that the storage is filled at 
the same point of a flood event as it would do pre-development.  If storage is not provided on the 
same level then it may already be full when the storage is required, or the water may not reach the 
storage at all/in time causing increased flood levels elsewhere. 
  
Details of the existing volume of storage within the flood plain for a particular return period should 
be provided. The loss of available flood plain storage due to land raising for that same return 
period should then be calculated. The lost volume that needs to be compensated for should be 
provided within the limits of the outline for that particular return period. This will demonstrate that 
storage can be provided for a number of return periods/events, on a level-for-level basis. For 
example, if there is currently 100m3 of storage across the site for the 1 in 50 year return period, 
and after raising across the site this volume is reduced to 70m3 of storage, then the lost 30m3 will 
need to be provided as compensation. This compensation should be provided within the 1 in 50 
year flood extent area to ensure that level-for-level compensation is being provided. 
 
Our requirements for pollution control is that the expansion and proposed new activities do not 
cause pollution in the surrounding watercourses. The developer should advise us how they are 
intending to achieve this. 
  
There are a number of discharge consents on the site. Numeric limits are imposed in some or all of 
these. Our current policy is not to issue consents for discharges of clean, uncontaminated surface 
water. 
  
With regard to pollution control I would suggest they look at our PPG's- http://www.environment-
agency.gov.uk/ppg
  
PPG3 gives advice on the different types of oil separator.  
  
Are they intending to install a fire fighting foam training area? It may be be possible to connect the 
foam training area to the foul sewer. They should discuss this with the local sewerage undertaker, 
Eastern Area - Iceni House 
Cobham Road, Ipswich, Suffolk, IP3 9JD 
General Enquiries: 08708 506506   Fax: 01473 724205 
Weekday Daytime calls cost 8p plus up to 6p per minute from BT Weekend Unlimited.  
Mobile and other providers’ charges may vary       
Email: enquiries@environment-agency.gov.uk 
Website: www.environment-agency.gov.uk
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Anglian Water Services Limited. Alternatively the area could drain to a sealed tank. We would not 
allow run off from this area to enter surface water drains, soakaways or discharging direct to the 
river. 
  
The ‘Fire and Rescue Manual - Volume 2: Fire Service Operations- Environmental Protection’ has 
been recently published and provides guidance on the use and management of fire fighting foams. 
A copy of this document can be downloaded at: 
http://www.communities.gov.uk/publications/fire/environmentprotectvol2
  
A pollution incident response plan should be produced for the site, see PPG21. This 
plan should detail how the site will deal with a discharge of fire fighting foam during an incident. It 
may be possible to isolate sections of the drainage system and tanker liquid off site. It may also be 
possible to over pump the foam to the foul sewer. Again this would be subject to obtaining the 
permission from the local sewerage undertaker. Are incidents involving the use of fire fighting foam 
more likely to occur in certain areas of the site? These areas will require greater protection. 
  
How will the foam concentrates and de-icing chemicals be stored? Secondary containment should 
be provided around these materials. 
  
De-icing chemicals applied to planes and the runway have the potential to cause pollution. 
Consideration will need to be given to the recovery, treatment and discharge of this runoff.  
 
Consideration should be given to the use of disaster/attenuation ponds and also the use of 
penstocks (shut off valves) to isolate sections of the surface water drainage system. 
 
SUDS techniques may be appropriate in certain areas of the site :http://www.environment-
agency.gov.uk/suds
 
Please see the attached maps showing the Flood Zones (outlines) for this area.  
 
This site is in fluvial Flood Zone 1 (outside of the one in a thousand year flood event). 
 
The Flood Zone 2 outline shows the predicted outline of a one in a thousand year flood event (i.e. 
an event with a 0.1% probability of this happening in any one year). 
 
The Flood Zone 3 outline shows the predicted outline of a one in a hundred year fluvial flood event 
(i.e. an event with a 1% probability of this happening in any one year) or the predicted outline of a 
one in a two hundred year tidal flood event (i.e. an event with a 0.5% probability of this happening 
in any one year). 
 
The flood outlines show areas of potential flooding as a direct result of floodwater coming from a 
watercourse or tidal flooding. No direct effects of surface runoff or surface flooding are included. 
The Flood Maps show areas at risk of flooding, and not the risk to individual properties. This is 
because we do not hold data on individual properties. 
 
Examinations of our records of historic flooding show that an area approximately 0.6km north of 
the site flooded in 1968 and an area approximately 0.5km east of the site flooded in 1853.  Please 
note that these records show flooding to the land and do not necessarily indicate that properties 
within the historic flood events were flooded internally. It is also possible that the pattern of flooding 
in this area has changed and that this area would now flood under different circumstances. 
Eastern Area - Iceni House 
Cobham Road, Ipswich, Suffolk, IP3 9JD 
General Enquiries: 08708 506506   Fax: 01473 724205 
Weekday Daytime calls cost 8p plus up to 6p per minute from BT Weekend Unlimited.  
Mobile and other providers’ charges may vary       
Email: enquiries@environment-agency.gov.uk 
Website: www.environment-agency.gov.uk
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There are four current licensed abstractions and two deregulated abstractions within 2 km of the 
centre of this site.  Deregulated licences are small volume licences (less than 20cu.m/day) which 
no longer need to be licensed, so were revoked on 31 March 2005, but the water can still be used.  
Details of the licences will be sent to you in the post. 
 
Please find attached to my email, a list of Discharge Consents with 1km of the site. 
 
This information is provided subject to the enclosed notice, which you should please read. 
 
Please note that we have worked in conjunction with the Association of British Insurers (ABI), to 
provide a service for Private Individuals.  This service is available to all individuals asked by their 
insurance company to contact us regarding the flood risk in their post code area.  The service will 
cost £25 per enquiry and includes a standard report, accepted by the ABI, showing flood risk 
including flood defences in the post code area of the property. 
 
If you have any special needs (i.e. dyslexia, visual or other physical impairment), we will be able to 
supply the data in an alternative format. 
 
I trust this answers your queries and if I can be of further help please do contact me. 
 
Yours sincerely 
 

 
 
Karen Brown 
Acting External Relations Officer 
 
Direct Dial: 01473 706751 

Eastern Area - Iceni House 
Cobham Road, Ipswich, Suffolk, IP3 9JD 
General Enquiries: 08708 506506   Fax: 01473 724205 
Weekday Daytime calls cost 8p plus up to 6p per minute from BT Weekend Unlimited.  
Mobile and other providers’ charges may vary       
Email: enquiries@environment-agency.gov.uk 
Website: www.environment-agency.gov.uk

  
 



 

Notice for the supply of Environment Agency information 
(Standard Notice – Commercial) 

1. Nothing in this notice will in any way restrict your statutory or any other rights of access to the 
Information. If you wish to do anything in excess of those rights you may do so in accordance with the 
following paragraphs only if you agree to all the terms. 

2. All intellectual property rights in the documents, data or information supplied to you (referred to as “the 
Information”) whether owned by the Environment Agency (referred to as “Agency Information”) or third 
parties (referred to as "Third Party Information") will continue to be owned by them. 

3. The Information has not been prepared to meet your or anyone else's individual requirements. It is your 
responsibility to ensure that the Information meets your needs. 

4. The Environment Agency cannot ensure and therefore gives no promise that the Information in its 
possession will always be accurate, complete, up to date or valid.  

5. The Environment Agency will take reasonable precautions to ensure that we provide you with an 
accurate copy of the Information from our records. 

6. If we have specified that you must pay us for supply of the Information you must pay us before we 
respond to your request. You will only be able to cancel and request your fee back up to the point when 
we start work on providing the requested information. 

7. If you have asked for the Information to be supplied in an electronic format we cannot guarantee that 
either the disk or the data file is free of any defects and you should check it for viruses and other items 
that may affect your computer. 

8. Use of Third Party Information, including copying, must be limited to statutory rights.  This generally 
means that you will need to seek permission to copy. Third Party Information may include information 
from our public registers, which has been supplied to us by a third party, for example the information 
provided in an application form.  

Permitted use of Agency Information 
9. As you have paid us our internal commercial usage charge (currently £10) you may take unlimited 

copies of Agency Information (exactly as it is) for the internal purposes of your business (commercial 
internal limited use), provided that: 

a) you ensure that all copies are attributed to the Environment Agency; 
b) you do not amend or alter the Information, or merge it with other information;  
c) you do not supply the Information (or any information derived from, or based on the use of it) to 

others. 
10. If you are a professional advisor and you have paid us our internal commercial usage charge (currently 

£10) you may in addition to the rights in paragraph 9, give copies of Agency Information (exactly as it is) 
to your client and any other person who reasonably requires a copy (limited professional use), provided 
that: 

a) any copies you send are in connection with the specific transaction or matter for which you obtained the 
Information from the Environment Agency; 

b) you make no charge for supplying the Information other than for your actual costs and time incurred; 
c) you attach a copy of this notice and require all recipients to comply with it.  

Recipients of Information under this paragraph do not need to pay any additional fee as long as they use the 
Information exactly as it is, internally and only for the same specific transaction or matter.  

11. Please contact us if you need permission for any other use. 
It is important that you also read any additional information or warning we give you about specific Information.

Eastern Area - Iceni House 
Cobham Road, Ipswich, Suffolk, IP3 9JD 
General Enquiries: 08708 506506   Fax: 01473 724205 
Weekday Daytime calls cost 8p plus up to 6p per minute from BT Weekend Unlimited.  
Mobile and other providers’ charges may vary       
Email: enquiries@environment-agency.gov.uk 
Website: www.environment-agency.gov.uk
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Appendix E  -  Proposed Surface Water Drainage Outline Strategy 
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