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Executive Summary 

Site Setting 

The site forms a roughly rectangular parcel of land, with an area of circa 14.32 ha (143,200 

m2), located approximately 5km to the south of Blackburn.  It is bordered by Moor Lane and 

Holden Fold to the south, Roman Road to the east, Knowle Lane to the west and the 

Polyphemus Wood to the north.  The nearest postcode to the site is BB3 0EJ and the site 

is centered near National Grid reference 369804, 423379. 

It is proposed to develop the site for residential use however no development layout is 

currently available. 

Flood Risk 

The site is located in Environment Agency (EA) Flood Zone 1.  The site is sequentially 

already in an area at the lowest risk of flooding.  It is not necessary to apply to exception 

test. The site is considered to be at low overall risk of flooding. 

Flood risks to and from the site are thought to be low and the risk of flooding elsewhere 

should not be increased as a result of the development. 

Consultations 

The EA confirmed the site is in EA Flood Zone 1. 

Council stated that they are not aware of any flooding risks at the site. United Utilities 

confirmed that the site is not known to be at risk from sewer flooding. 

SUDS, 

Surface 

Water 

Management 

& Preliminary 

Drainage 

Strategy 

The information contained within the British geological records and within paragraph 4.3.4 

of the Blackburn and Darwen SFRA both indicate that the underlying strata is expected to 

have limited permeability within the Borough. The Coal and Millstone Grit deposits of the 

borough generally give rise to poor permeability. 

The nearest watercourse (Flash Brook) is located approximately 500m to the north of the 

proposed development site, beyond the Polyphemus woods with the Davy Field Brook a 

further 200m to the north. Proposed attenuation will be provided by a combination of SUDS 

features as well as more traditional storage methods. 

The new site drainage will be designed with adequate capacity not to flood during a 1 in 30-

year storm event and to contain flood water generated from a 1 in 100 year plus climate 

change storm event (+30%) within the site.  The risk of off-site flooding would not increase 

as a result of the development and safe access and egress will be maintained. 

Foul flows are proposed to be taken to the public network operated by United Utilities. 

Discharge restrictions/charges may apply for connections to the public drainage network. 

Controlled 

Water 

Pollution 

Overall the influence of the development on controlled waters has been considered. 

Potential historic risks to controlled waters appear to be low. Residual risks during 

development are considered to be low provided that best practice procedures are followed. 

The sites proposed residential end use should pose a low risk to controlled waters. Drainage 

systems should be maintained to ensure that they do not become blocked and unable to 

discharge. 

Further Work Existing drainage connections will need to be investigated further.  A full drainage survey 

should be undertaken prior to development to establish existing connections and outfalls. 

 

The findings of this report should be agreed with the approving bodies, such as the Local Authority and 

Environment Agency prior to site development.  As the local public water utility company, United Utilities should 
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be consulted for connections to public drainage systems. Once a formal site layout is agreed additional 

guidance can be sought. 
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1 Introduction 

Westlakes Engineering has been commissioned by Lea Hough Chartered Surveyors to undertake a Flood Risk 

Assessment (FRA) for a 14.35-hectare site off Holden Fold, Darwen. It is understood that Planning Permission 

is being sought to redevelop the site for residential use. 

This report presents the findings of an FRA, which has been carried out in accordance with the National 

Planning Policy Framework (NPPF), Technical Guidance to the NPPF and Planning Practice Guidance. 

Environment Agency (EA) FRA Guidance Note 1 and the local Strategic Flood Risk Assessment (SFRA). 

This FRA aims to identify and assess the risks of all forms of flooding to and from the site and demonstrate 

how these flood risks will be managed, taking climate change into account. The FRA also considers the 

management of surface water run-off and outlines the proposed drainage strategy. 

As the approximate area of the site is in excess of 1 hectare an FRA is required in accordance with the NPPF.  

In accordance with the NPPF and SFRA, site development should not increase the risk of flooding elsewhere 

and this FRA has therefore also been prepared to demonstrate that this has been achieved. Consideration 

has also been given to minimizing the risk of pollution to controlled waters and the site conditions prior to, 

during and after development. 

It is assumed that post-development external ground levels will remain similar to present levels. If this or other 

key assumptions change then the conclusions within this report may need to be reassessed to check that they 

are still applicable. 
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2 Site Setting 

2.1 Site Description 

The site forms an irregular-shaped parcel of land with an area of circa 14.32 ha. The site is located 

approximately 5km to the south of Blackburn and is bordered by Moor Lane and Holden Fold to the south, 

Roman Road to the east, Knowle Lane to the west and the Polyphemus Wood to the north. The nearest 

postcode to the site is BB3 0EJ and the site is centred near National Grid reference 369804, 423379. 

A site location plan is presented in Appendix A. 

The site is currently unused and contains a mix of predominantly rough grass and vegetated surfaces which 

were previously used by the school for various sporting activities, with areas of Hard standing adjacent to 

Holden fold at the site of the now demolished Darwen Vale High School. 

Site boundaries are formed by a mix of dry-stone walls, hedges and fencing. 

2.2 Proposed Future Use 

It is proposed to develop the site for residential use. A proposed layout is not currently available.   

2.3 Site Levels 

The site is positioned between circa 84m and 86m Above Ordnance Datum (AOD), falling gently by around 

2m towards the west. 

It is assumed that post-development external site surface levels will be similar to the pre-development levels. 

2.4 Underlying Ground  

To date no intrusive geotechnical investigations have yet been completed, however following assessment of 

the British Geological Survey Website the 1:50 000 scale bedrock geology is described as:  

• Milnrow Sandstone – Sandstone, sedimentary bedrock formed approximately 318 to 319 million years 

ago in the carboniferous period. Local environment previously dominated by swamps, estuaries and 

deltas. 

• Setting: swamps, estuaries and deltas. These sedimentary rocks are fluvial, palustrine and shallow-

marine in origin. They are detrital, forming deposits reflecting the channels, floodplains and deltas of 

a river in a coastal setting (with periodic inundation from the sea). 

• No superficial deposits were recorded - Superficial deposits (formerly known as 'drift' by BGS) are the 

youngest geological deposits formed during the most recent period of geological time, the Quaternary, 

which extends back about 2.6 million years from the present. They rest on older deposits or rocks 

referred to as bedrock. 

Records from a number of historic boreholes located in the immediate vicinity of the proposed development 

site are held by the BGS. Westbrick Darwen Manor Farm Borehole references SD62SE13 through to 16 are 

located within the Polyphemus woods, however the results are classified as confidential/restricted and are 

unavailable for assessment.  

To the west of the proposed development, a number of boreholes are located at the Express Asphalt site along 

Goose House Lane shown in figure 1, for which the results are available.  An example is shown in Appendix 

B. 

The existing ground conditions noted at the nearest borehole comprise Made Ground over stiff Clay. 

The information contained within the BGS records and within paragraph 4.3.4 of the Blackburn and Darwen 

SFRA both indicate that the Coal and Millstone Grit deposits of the borough generally give rise to poor 

permeability such that the underlying strata at the site is expected to have limited permeability.   
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Figure 1 – Borehole Location Plan 
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3 Flood Risk  

The vulnerability of the site to flooding from rivers, sea and other sources has been considered, along with the 

potential to increase flooding elsewhere through the addition of impermeable areas and the effect on surface 

water run-off.  Typical sources of flooding include fluvial, tidal, surface water, groundwater, sewers and 

anthropogenic sources; these are considered below.  The local SFRA has also been consulted.   

3.1 Flood Zones 

3.1.1 Fluvial/Tidal 

Flood maps are produced by the EA for the whole of the UK to highlight areas at particular risk of flooding by 

categorising them into different Zones.  These maps are based on a broad assessment of areas using digital 

mapping techniques and extracts from the EA flood maps for the site and its surroundings are included in the 

figures below.   

Zone 1 areas are defined in NPPF Table 1 as “land assessed as having a less than 1 in 1000 annual probability 

of river or sea flooding (<0.1%)” and all uses of land are considered appropriate in Flood Zone 1. The 

compatibility of different end uses with the various Flood Zones is shown in NPPF Table 3 (see Figure 2 below). 

Figure 2 – NPPF Table 3  

 

The fluvial and tidal flood map shows in Figure 3 below, that the site and its surroundings are located within 

EA Flood Zone 1, defined in NPPF Table 1 as “land assessed as having a less than 1 in 1000 annual probability 

of river or sea flooding (<0.1%)”. All uses of land are considered appropriate in Flood Zone 1. 
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Figure 3 – Rivers and Sea 

 

 

The site is proposed to be offered for residential use which falls within the ‘more vulnerable’ classification 

within Table 2 of NPPF. The site is not located in EA Flood Zones 2 or 3 and therefore it is not necessary to 

apply the Exception Test according to the NPPF. 

Applying the sequential test, with the aim to locate areas of development in areas at lowest risk from flooding; 

the site is located within EA Flood Zone 1 and is therefore already in an area at lowest risk of flooding. 
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3.1.2 Surface Water 

The EA’s surface water flood map rates the surface water flooding risk as very low at the site. 

Figure 4 – Environment Agency Flood Map – Surface Water 

 

 

The map highlights some areas of surface water flooding along Holden Fold / Moor Lane with a couple of very 

minor instances across the vegetated areas to the rear of the development site that are considered to be low 

to medium risk of surface water flooding.  There are therefore locations identified by the EA mapping in the 

surrounding area that may experience surface water flooding.  Surface water risks usually result from pooling 

of surface waters and overland flow during heavy rainfall events. 

Post development the introduction of buildings and roadways across the site will result in interception of rainfall 

via the building roofs and road surfaces.  Management of surface water is being considered as part of the 

development proposals and a preliminary drainage strategy is outlined within Section 5 of this FRA report. 
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3.1.3 Anthropogenic Sources 

An extract from the EA’s reservoir flood map is provided below and indicates that the site is not at risk from 

reservoir flooding in the unlikely event of reservoir failure. 

Figure 5 – Environmental Agency Flood Map – Flood Risk from Reservoirs 

 

3.1.4 Critical Drainage Area 

The Blackburn and Darwen level 2 strategic flood risk assessment (SFRA) shows the proposed site as being 

partially located in a zone designated as a critical drainage area. 

Figure B9-1 shows the proposed development area partially contained within the Darwen CDA shown in 

Appendix C. The Level 2 SFRA indicates that a critical drainage area is: 

 

The Town and Country Planning (General Development Procedure) (Amendment) (No. 2) 

(England) Order 2006 introduces the concept of Critical Drainage Areas (CDAs) as: 

“an area within Flood Zone 1 which has critical drainage problems and which has been 

notified…[to]…the local planning authority by the Environment Agency” In effect, land within a 

Critical Drainage Area either contributes to flooding at a critical location or acts as a pathway for 

the water that contributes to that flooding. Measures taken to manage flood risk within a CDA, 

such as to promote infiltration-based SuDS or reduce surface water runoff to Greenfield rates 

would therefore contribute towards a reduction in flood risk at that critical location. Analysis of the 

data available on sources of flooding within Blackburn with Darwen and particularly of the datasets 
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identifying the risk from surface water flooding and historical flooding incidents from surface water 

and sewers. 

3.2 Correspondence 

As part of the FRA process the EA, Local Authority (Blackburn with Darwen Council) and the local public water 

utility company (United Utilities) were contacted to ascertain if they held further flood risk information regarding 

the site, such as if they held records relating to historic flooding at the site and also for any other relevant 

flooding information. 

3.2.1 Environment Agency 

The EA confirmed that the site is located in EA Flood Zone 1, which means that there is a less than 0.1% 

chance of flooding from rivers or the sea in any given year. 

3.2.2 Local Authorities 

No comment made. 

3.2.3 Internal Drainage Board 

The Association of Drainage Authorities (ADA) confirmed that an internal drainage board do not operate within 

the area.  Consequently; natural water levels within the area are not known to have been artificially altered.   

3.2.4 United Utilities  

In order to follow the drainage hierarchy outlined in Building Regulations part H3 and National Planning 

Practice Guidance (NPPG), surface water should be drained via infiltration systems/soakaways wherever 

possible (5 meters from buildings rule) with a maximum pass forward flow rate of 5 l/s. 

3.3 Summary 

The site is not currently at risk from flooding and post-development flood risks will be not be increased due to 

the proposed drainage strategy, which is summarised within in Section 5 of this FRA. 

Considering the above, overall flood risks to and from the site are thought to be low.   
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4 Managing Surface Water 

In accordance with the NPPF and SFRA, consideration should be given to natural water flows at the site.  The 

development should not adversely affect flow or increase flood risk elsewhere, including increasing run-off 

rates.  The disposal of surface water should be dealt with in a sustainable way and climate change should also 

be accounted for.  The site drainage strategy is discussed in Section 5.   

4.1 Previous Situation and Development Proposals 

The site is currently greenfield in nature with a small element of hard standing where the school used to be, 

the anticipated proposed development arrangement will increase the volume of impermeable areas across the 

site. 

Where permeable surfaces exist, then surface water currently infiltrates into the ground to discharge into the 

underlying aquifer.  The development is anticipated to consist of dwellings, hardstanding and garden areas.  

Garden areas will be permeable and therefore in these areas, surface waters will soak naturally into the 

underlying ground as it the current situation.  The developer could consider the use of porous paving to reduce 

the volume of surface water collected from site. Surface water collected from impermeable areas, such as 

roofs and roads, will need to be managed and the proposed drainage strategy is included Section 5.   

4.2 Climate Change 

There is evidence to suggest that the climate is changing with sea levels predicted to continue to rise along 

with more frequent short-duration, high-intensity rainfall and more frequent periods of long-duration rainfall. 

The NPPF recommends that the effects of climate change be accounted for in FRA, with consideration of the 

EA flood maps and local authority SFRA. 

Increased rainfall or higher intensity short-duration rainfall may increase as a result of climate change. A 20% 

increase is therefore being allowed for within the new surface water drainage design to take account of climate 

change as discussed in Section 5. Climate change may also lead to variations in groundwater level which will 

also be considered during the drainage design.   

4.3 Sustainable Drainage Systems (SUDS) 

SUDS are a desirable way to manage surface water disposal within new developments and SUDS methods 

for surface water drainage management are discussed further within the SUDS Manual.  When designing 

surface water drainage strategies priority should be given to disposal of surface water via infiltration drainage 

systems first over watercourses and then sewers. 
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5 Drainage Strategy 

5.1 Surface Water Drainage Strategy 

Any new development site drainage network should be designed in accordance with current best practice to 

provide adequate capacity not to flood for the critical 1 in 30 year storm event and flood waters generated for 

up to the critical 1 in 100 year storm event inclusive of a percentage for climate change currently anticipated 

to be set at 30%, with resulting flows being constrained within the areas on site so as not to cause damage to 

buildings, essential services or adjoining developments and services.  

In line with the Darwen CDA and following the standard hierarchy of drainage solutions, consideration should 

firstly be given to the discharge of surface water runoff by sustainable methods such as infiltration. initial British 

geological society evidence would suggest that the existing ground may not be suitable to support infiltration, 

however confirmation of the permeability of the existing site, would need to be sought prior to confirmation of 

the proposed strategy.  

in conclusion using all available information from the British geological society together with site specific 

information, at this time we are unable to consider the use of infiltration as a method of discharge until further 

information is received.   

The proposed site is currently classified as greenfield, which extends to an area of approximately 14.35 

hectares across 7 individual development areas. The development plots will be brought forward in phases: 

Phase 1 – plots A, C & E, Phase 2 – plots F & G, Phase 3- plot B and finally Phase 4- plot D. With the above 

phasing in mind, a suitable discharge rate from each of the individual plots is to be established. It has been 

assumed that following completion of the development the level of percentage impermeable area will increase 

within the zones identified as residential to approximately 75% of the total site area.  

There are two methods for calculating the Greenfield run-off rate; the IH124 method and the ICP method. The 

IH124 method calculates the peak Greenfield run-off flow rates by correlation of the Soil In dex Value, the 

Average Annual Rainfall and the Site Area (SOIL, SAAR and AREA). The IH124 Method should be used for 

sites in excess of 50 hectares and the resulting discharge is linearly interpolated for the required area. The 

ICP method uses the IH124 method and automatically interpolates the discharge for sites less than 50 hectares 

and therefore this is the method that has been used. 

The mean annual greenfield run off rate for each plot is shown in Figure 6 below and will be taken as the 

maximum permissible rate of discharge from each plot. The restriction of the flow to existing levels is proposed 

to ensure that the development will not have a negative effect on the volume of water entering the identified 

outfalls. Additional restrictions on discharge rates may be applied to the development once further information 

on the development proposals are known and can be shared with the various authorities. 

Figure 6 – Existing Greenfield Run Off Rates 

Plot 

Reference 

Plot 

Area 

Approx. 

(ha) 

Intended 

Use 

Existing 

Greenfield 

run off 

rate in L/S 

for the1 in 

1-year 

event 

Existing 

Greenfield 

run off 

rate in L/S 

for the1 in 

30-year 

event 

Existing 

Greenfield 

run off 

rate in L/S 

for the1 in 

100-year 

event 

Post Development 

percentage 

impermeable 

A 2.14 Residential 14.80 28.90 35.40 75% 

B 1.82 Residential 12.60 24.50 30.10 
75% 
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C 2.22 Residential 15.40 29.90 36.70 
75% 

D 2.06 Residential 14.30 27.80 34.10 
75% 

E 1.40 Residential 9.70 18.90 23.20 
75% 

F 2.98 Residential 20.60 40.20 49.30 
75% 

G 1.70 Residential 11.80 22.90 28.10 
75% 

 

Table 3-3 contained within the Blackburn and Darwen SFRA summarises the relevant effects of climate change 

as defined in the Technical Guidance to the National Planning Policy Framework Document shown in Figure 

7 below.  

Using the table below we have applied 30% climate change to inform our proposed drainage strategy. 

 

Figure 7 - Table 3-3: Climate change impacts within Blackburn and Darwen 

Parameter 1990 to 2025 2025 to 2055 2055 to 2085 2085 to 2115 

Peak 

Rainfall 

Intensity 

+5% +10% +20% +30% 

Peak 

River Flow 

+10%  +20%  

 

Based on the above percentage impermeable figures for each development plot, the attenuation required to 

accommodate for the 1 in 100 year +30% climate change event, is shown in figure 8 below. 

Figure 8 – Post Development Storage Volumes 

Plot 

Reference 

Plot 

Area 

(ha) 

Intended 

Use 

Existing 

Greenfield 

run off 

rate in L/S 

for the1 in 

100-year 

event 

(Table 7) 

Post 

Development 

percentage 

impermeable 

Post 

Development 

Plot Area 

based on 

percentage 

impermeable 

(ha) 

Approximate 

attenuation 

volume 

For the 1 in 

100-year 

storm event 

plus 30% for 

climate 

change 

A 2.14 Residential 35.40 75% 1.605 607 – 974 m3 

B 1.82 Residential 30.10 75% 1.365 516 – 829 m3 

C 2.22 Residential 36.70 75% 1.665 630 – 1011 m3 
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D 2.06 Residential 34.10 75% 1.545 584 – 937m3 

E 1.40 Residential 23.20 75% 1.05 397 – 637 m3 

F 2.98 Residential 49.30 75% 2.235 845 – 1356 m3 

G 1.70 Residential 28.10 75% 1.275 482 – 774 m3 

 

The above storage volumes are only intended as a guide exact figures will need to be established once further 

site-specific information has been received.  

Proposed Storage areas are highlighted on drawing reference WL_1351_SK001 shown in appendix 4 the 

areas have been sized using a nominal depth of 1.5m. 

From the information reviewed above, it would appear infiltration may not be possible across the site, however 

until permeability tests have been completed, we will provide all water arising from the proposed development 

the opportunity to recharge the existing ground but have excluded infiltration from the above storage 

calculations to provide a conservative range of storage volumes. 

During our site inspection a chamber was noted on the boundary between plot D shown in Figure 9 below, it 

is assumed that the chamber is part of a wider system, however no further evidence of a wider network where 

visible during the site inspection, further investigation through a detailed CCTV condition and connectivity 

survey will be essential to confirm the suitability for reuse. 

Figure 9 – Existing Chamber between Plot D 
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Several existing chambers were noted in the grounds of the school which has recently been demolished, given 

the schools setting it is understood to almost certainly communicate with the existing drainage network within 

Holden Fold, in order to confirm the suitability of these connections for reuse, a full CCTV survey will be 

essential see figure 10. 

Figure 10 – Existing Chambers in Ground of Demolished School 

 

 

In light of the evidence above, it is considered that the only viable and sustainable solution at this time, is to 

provide discharge for the attenuated flows to a dedicated surface water system utilising the sites topography 

to convey the proposed flows to the existing chambers on site, which intern are expected to connect to the 

existing adopted system in Holden Fold. 

Attenuation will be provided to individual plots in order to restrict the post development flows to the greenfield 

run off rates listed above, whilst allowing phased development to achieved. 

Wherever levels allow their use swales should be used instead of piped systems to transfer surface water 

flows from individual development plots to the main drainage network. 

A main collector drain will be constructed along all proposed routes through the site to provide a dedicated 

connection point to individual plots.  

Once a site layout is received further discussions will be needed to agree the proposed drainage strategy with 

the approving bodies. 
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5.2 Foul Flows 

In order to facilitate the proposed development, it is intended to reuse the existing foul drainage connection 

from the previous site usage where the topography doesn’t allow a connection under gravity the potential for 

a pumping station must be considered. 

As the proposed development density is currently unknown, the anticipated foul flows from the site are not 

able to be produced at this time. 

The proposed foul water drainage flows generated by the proposed development will be collected by a 

dedicated foul water network before discharging to the existing outfall.   
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6 Minimising the Risk to Controlled Water Pollution 

Consideration has also been given to the risk of watercourse pollution as a result of the proposed development. 

Guidance in ‘The SUDS Manual’ has also been taken into account. 

The potential to minimise watercourse and aquifer pollution during the life of the development is discussed 

below. Consideration has been given to controlled water pollution pre, post and during construction. 

6.1 During Construction 

Site development would entail general construction works to construct buildings and associated infrastructure. 

During site works, earthworks and transportation, efforts should be made to minimise dust generation, keeping 

vehicle movement to a minimum. 

Disposal of waste/spoil should be undertaken in an appropriate manner in accordance with the reduce-reuse- 

recycle waste management philosophy.  Any surplus materials should be taken to an appropriate licensed 

waste disposal facility by a registered waste carrier.   There will be excavation for foundations, and the 

contractors will need to be vigilant and inspect the arisings for contaminants. 

Safe and appropriate working practices should be adopted during construction, which will help to minimise the 

potential for ‘pollution’ of controlled waters. 

6.2 Post-Development Situation 

The development proposals are currently not known but will be subject to Planning Permission. 

It is proposed to dispose of surface water from impermeable areas (i.e. roofs of the buildings and hard standing) 

into the existing UU adopted network at a significantly attenuated rate.  Foul waters will also be discharged to 

the adopted sewer network. 

Due to the existing site topography the possibility of a pumping station must be considered once a site layout 

becomes available. 

Precautions should be taken to manage future use of water and control run-off. 

Drainage systems should be regularly maintained to ensure that they remain fit for purpose. 

Future on-site activities are considered to represent a very low level of risk to controlled waters, as the site will 

be used by a school for educational purposes. 

The EA provides Pollution Prevention Guidance notes, where further guidance can be obtained if required. 

6.3 Summary 

Overall the influence of the development on controlled waters has been considered. Potential historic risks to 

controlled waters appear to be low. Residual risks from development are thought to be low provided that best 

practice procedures are followed. 
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7 Conclusions 

The following conclusions are drawn: 

• The site is considered to be at low overall risk of flooding. 

• Use of soakaways may not feasible due to poor infiltration rates but will require onsite testing 

to accurately confirm if infiltration can be used across the site. 

• The nearest watercourse is located 500m to the north of the site  

• Due to the anticipated low impermeability and the lack of a watercourse the surface water 

flows are expected to be discharged at a significantly reduced rate via existing drainage 

connections into he adopted drainage network. 

• The new site drainage will be designed with adequate capacity not to flood during a 1 in 30-

year storm event and to contain flood water generated from a 1 in 100 year plus climate 

change storm event (+30%) within the site.  The risk of off-site flooding would not increase as 

a result of the development and safe access and egress will be maintained. 

• Foul flows are proposed to be taken to the public network operated by United Utilities. 

• Further discharge restrictions to 5l/s/charges may apply for connections to the public drainage 

network and for discharge of surface waters into the adjacent watercourse. 

• Overall the influence of the development on controlled waters has been considered. Potential 

historic risks to controlled waters appear to be low.  Residual risks during development are 

considered to be low provided that best practice procedures are followed. 

• Drainage systems should be maintained to ensure that they do not become blocked and 

unable to discharge. 

• Existing drainage networks onsite should be subject to detailed CCTV survey to confirm 

current condition, outfall, position and suitability for reuse. 
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Appendix 1 – Site Location Plan  
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Appendix 2 – Borehole Log 
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Appendix 3 – Critical Drainage Area Plan 
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Appendix 4 – Indicative Drainage Layout 
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