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EXECUTIVE SUMMARY 
S1 RPS has undertaken a Flood Consequence Assessment (FCA) in accordance with the 

requirements of Planning Policy Wales (PPW) and Technical Advice Note 15 (TAN 15) for the 

proposed development at Pembroke Port, known as Pembroke Dock Infrastructure (PDI). 

S2 The TAN 15 Development Advice Maps (DAMs) confirm that the proposed development site is 

located in Zone A, defined as an area that is considered to be at little or no risk of fluvial or 

coastal/tidal flooding. 

S3 The NRW Flood Zone Map indicates that the majority of the proposed development is located within 

an area designated as low risk of flooding (Flood Zone 1) with less than 1 in 1,000 annual probability 

of river and/or sea flooding. The main source of flooding is associated with the tidally dominated 

Milford Haven Waterway. Fluvial flooding is not considered a risk to the site. 

S4 NRW extreme tidal model outputs indicate that tidal flooding for a 1 in 100-year event would reach 

4.69 mAOD, the site topography identifies a range of 6.0 mAOD to 8.1 mAOD indicating that the 

site would not be at risk of tidal flooding. The site would also be protected against a 1 in 200 year 

tidal flood event plus climate change as tides in this event would only reach 5.82 mAOD.  

S5 The majority of the site is at ‘very low’ (less than 0.1%) risk of surface water flooding with localised 

areas within the site being defined as low to high risk of surface water flooding. 

S6 The site susceptibility to groundwater flooding has been assessed as low.  

S7 The site is not at risk of flooding from reservoir infrastructure failure.  

S8 NRW and Welsh Government records indicate that the site has not been subject to historical 

flooding. 

S9 The proposed development type is defined as ‘less vulnerable’ in TAN 15 and is appropriate for the 

present Flood Zone and the Flood Zone including climate change.  

S10 There will be a 1 ha increase in impermeable surfacing as a consequence of the development at 

the site, any additional ‘clean’ runoff will be directed to the current drainage system and discharged 

directly to the estuary, therefore, no additional surface water attenuation features are required. 
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1 SCOPE OF WORK 

1.1 Background 

1.1.1 At the request of Milford Haven Port Authority (MHPA), RPS has prepared  a site-specific Flood 

Consequence Assessment (FCA) for the for the proposed development at Pembroke Port, known 

as Pembroke Dock Infrastructure (PDI). The FCA has been undertaken in accordance with 

Planning Policy Wales Edition 10 (PPW) and Technical Advice Notice 15 (TAN 15).  

1.1.2 The key objectives of the FCA are: 

• To assess the flood risk to the proposed development and to demonstrate the feasibility of 

appropriately designing the development such that any residual flood risk to the 

development and users would be acceptable; and 

• To assess the potential impact of the proposed development on flood risk elsewhere and to 

demonstrate the feasibility of appropriately designing the development such that the 

development would not increase flood risk elsewhere.  

1.2 Project Scope  

1.2.1 The FCA has been produced in accordance with the requirements of PPW and TAN 15 and 

provides an outline of the potential flood risk and hydrological constraints to the site. 

1.3 Report Structure 

1.3.1 This FCA has the following structure: 

• Section 2 identifies the sources of information that have been consulted in preparation of 

the report; 

• Section 3 provides an overview of the existing site environment and of the proposed 

development; 

• Section 4 provides a hydrological review of the site and sets out the flood risk assessment 

of the proposed development; 

• Section 5 describes the sites vulnerability status in line with PPW and TAN 15; 

• Section 6 describes the run off characteristics and drainage of the site and the principles of 

the Outline Drainage Strategy;  

• Section 7 describes the flood risk management measures that should be applied to the site, 

where required; and 

• Section 8 provides a summary and conclusion to the FCA. 

1.4 Limitations 

1.4.1 The report is based on publicly available hydrological and flood risk data extracted from the NRW 

website (www.naturalresources.wales/) (Accessed November 2018).  

 

http://www.naturalresources.wales/
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2 SOURCES OF INFORMATION 

2.1 Introduction  

2.1.1 Table 2-1 below lists the information sources consulted during preparation of this FCA.  

Table 2-1: Information Sources consulted during Preparation of the FCA. 

Source Data Information consulted/ provided 

Ordnance Survey Online OS Mapping 1: 50 000 Sheet 158: Tenby & 

Pembroke 

Area information, rivers and other 

watercourses, general site environs, built 

environment and catchment Information. 

British Geological Survey BGS (online) Geology of Britain Viewer  Site and area geology. 

Welsh Government and NRW NRW data holdings and the Lle Geo-Portal Current flood risk, local flood defences, 

flood levels, supplementary geology and 

groundwater information. 

 

Local Planning Authority (LPA) 

Pembrokeshire County Council   

Pembrokeshire Local Development Plan (February 

2013) 

Flood Zoning and 

Local Development Plan. 

Water Utility Company Private Water Utility  Water and sewerage assets linking to 

Welsh Water. 

Welsh Government  Planning Policy Wales (PPW).  

TAN 14 

TAN 15 

Flood zoning for the site as used by NRW.  

 

2.1.2 The reports consulted during the preparation of the FCA are listed below (Table 2-2): 

Table 2-2: Reports consulted during Preparation of the FCA 

Source Data Information consulted/ provided 

Pembrokeshire County Council   Pembrokeshire Local Development Plan (February 

2013) 

Current Zone/risk to the site including 

historical flooding locations. Any relevant 

flood modelling complete for the site. 

(NRW NRW Western Wales Flood Risk Management Plan 

(April 2013) 

Flood risk management policies. 

2.2 Legislation and Guidance  

National Planning Policy 

2.2.1 Section 6.6 of Planning Policy Wales (PPW) Edition 10 relates to 6 ‘Water and Flood Risk’ and 

outlines the Welsh Government’s objectives in terms of addressing flood risk. 
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2.2.2 PPW states that all development on land within the flood plain of a watercourse, or drained via a 

culvert, or on low lying land adjacent to tidal water is at some risk of flooding and whilst flood risk 

can be reduced using mitigation measures it can never be completely eliminated. 

2.2.3 Paragraph 6.6.22 states climate change is likely to increase the risk of flooding as a result of 

sea‑level rises, increased storminess and more intense rainfall. Flooding as a hazard involves 

the consideration of the potential consequences of flooding, as well as the likelihood of an event 

occurring. Planning authorities should adopt a precautionary approach of positive avoidance of 

development in areas of flooding from the sea or from rivers. Surface water flooding will affect 

choice of location and the layout and design of schemes and these factors should be considered 

at an early stage in formulating development proposals. 

Technical Advice Note 14: Coastal Planning (1998) 

2.2.4 Technical Advice Note 14 (TAN 14) paragraph 6 states that local planning authorities need to be 

aware of coastal issues. For planning purposes along open stretches of coast, the geographical 

extent of influence of physical processes affecting the coastline can be defined with some 

certainty by sediment cells or sub cells. In estuaries, the upstream extent of the tidal reach is an 

important boundary. 

2.2.5 Paragraph 7 states that physical processes and ground conditions at the coast may be essential 

for creating and maintaining conservation and recreation sites and features. Interference with 

these processes may have consequences for the overall balance of the physical system. Whilst 

it is mandatory for the developer to demonstrate that the proposed site can be developed 

satisfactorily, having regard to those matters, local planning authorities still need to consider 

these potential effect when making planning decisions.  

Technical Advice Note 15: Development and Flood Risk (July 
2004) 

2.2.6 TAN15 provides technical guidance which supplements the policy set out in Planning Policy 

Wales in relation to development and flooding. It advises on development and flood risk as this 

relates to sustainability principles, and provides a framework within which risks arising from both 

river and coastal flooding, and from additional run-off from development in any location, can be 

assessed. 

Pembroke County Council Local Development Plan (February 
2013)  

2.2.7 The Pembroke County Council (PCC) Local Development Plan (LDP), adopted February 2013, 

identifies policies related to hydrology which are set out below:  

Policy GN.1-General Development Policy 

2.2.8 Development will be permitted where the following criteria are met:  

• It would not have a significant adverse impact on water quality. 

Policy GN.2 -Sustainable Design  

2.2.9 Development will be permitted where the relevant criteria are met:  

• It incorporates a resource efficient and climate responsive design through location, 

orientation, density, layout, land use, materials, water conservation and the use of 

sustainable drainage systems and waste management solutions.  
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Legislative Background 

2.2.10 Following the implementation of the Flood and Water Management Act 2010 local flood risk has 

become the responsibility of the local planning authority. The Act places new duties on Councils, 

by designating them as Lead Local Flood Authorities (LLFAs) for the coordination of local flood 

risk management in their respective administrative areas. 

2.2.11 From 7th January 2019 the responsibility for drainage and surface water management design 

approval resides with the local planning authority.  

2.2.12 The local planning authority has responsibility for the approval of proposed drainage systems in 

new developments and redevelopments. Approval must be given before any developer can 

commence construction. In order to be approved, the proposed drainage system would have to 

meet national standards for sustainable drainage. 

2.2.13 The local planning authority is also responsible for adopting and maintaining SuDS which they 

have approved. Highways authorities will be responsible for maintaining SuDS in public roads. 

2.2.14 The Statutory Standards for Sustainable Drainage Systems (2018) and the SuDS Manual C753 

set out the criteria by which the form of drainage appropriate to any particular site or development 

can be determined, as well as requirements for the design, construction, operation and 

maintenance of SuDS. 

2.2.15 Additional guidance for the use of SuDS is provided via CIRIA and BRE in the following: 

• C523 Sustainable Drainage Systems- Best Practice; 

• C156 Infiltration Drainage – Manual of Good Practice; 

• BRE365 Soakaway Design. 

2.3 Climate Change  

2.3.1 PPW sets out how the planning system should help minimise vulnerability and provide resilience 

to the impacts of climate change. PPW and TAN 15 explain when and how FCAs should be used. 

This includes demonstrating how flood risk will be managed now and over the development’s 

lifetime, taking climate change into account. 

2.3.2 In December 2016 the Welsh Government and NRW updated advice on climate change 

allowances. The new advice requires that FCAs and Strategic FCAs take into account, where 

appropriate, increases in rainfall intensity, peak river flows and sea level rise. Table 2-3 presents  

both the central and upper end estimates for climate change associated with rainfall intensity to 

understand the range of impact. 

 

 

 

 

Table 2-3: Change to Extreme Rainfall Intensity compared to a 1961-90 Baseline 

West Wales Total potential change 

anticipated for ‘2020s’  2015- 

39) 

Total potential change 

anticipated for ‘2050s’ 

(2040- 2069) 

Total potential change 

anticipated for the ‘2080s’ 

(2070-2115) 

Upper Estimate 25% 40% 75% 
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Central Estimate  15% 25% 30% 

Sea Level Allowances 

2.3.3 The guidance provides a single regional allowance for each epoch or timeframe for sea level 

rise, summarised in Table 2-4. 

Table 2-4: Sea Level Allowances (2008 baseline) 

Wales 2009 to 

2025 

2026 to 2055 2056 to 2085 2086 to 2116 Cumulative rise to 2116 (m) 

Annual Change 
(mm/yr) 

3.5 
(59.5mm) 

8.0 (240mm) 11.5 (345mm) 14.5 

(449.5mm) 

1.094 m 

 

2.3.4 The climate change guidance notes that the allowances provided have been derived from 

regional scale research. There may be cases where local evidence supports the use of other 

local climate change allowances. With specific reference to changes to extreme rainfall, LIT 5707 

notes that UKCP09 provides useful information on change to rainfall across the UK.  

2.3.5 RPS has added 40% to all attenuation/runoff calculations for the proposed development to 

account for climate change.   

https://www.gov.uk/government/publications/flood-risk-assessments-river-basin-district-maps
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3 SITE SETTING 

3.1 Site Location 

3.1.1 The site is located in the town of Pembroke Dock in Pembrokeshire, south west Wales. The 

county town of Pembroke lies approximately 4 km to the southeast. The site is located at the 

approximate grid reference SM 96006 03670. 

3.1.2 The site is approximately 11.10 hectares in size and is roughly L-shaped (Drawing 1). 

3.2 Existing Development  

3.2.1 The site was previously a naval dockyard and  is currently operated as a port by MHPA and also 

accommodates a number of commercial and industrial businesses including garages, and end-

of-life vehicles services and mechanical engineers.  

3.3 Proposed Development 

3.3.1 The proposed development (Drawing 2) includes the following: 

• Transport corridors 

• Open-air lay down areas 

• Increased dockside space 

• Buildings for a variety of engineering purposes  

• Infilling of the Graving Dock 

• Capital dredging  

• Infilling of the Timber Pond  

• Widening and extension of a slipway 

• Demolition of buildings unfit for purpose. 

3.3.2 As a consequence of the development there will be an approximate 1 ha increase in impermeable 

surfacing at the site. 

3.4 Topographical Survey 

3.4.1 A topographical survey (Appendix A) shows that the site and surrounds are relatively flat, with 

the site sloping marginally towards the west, from 8.1 mAOD along the eastern extent of the site 

to the lowest point of 6.0 mAOD along the western boundary.  
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4 FLOOD RISK ASSESSMENT 

4.1 Hydrological Overview 

4.1.1 The closest watercourse to the site is Milford Haven Waterway which is immediately  to the north.  

4.2 Flood Risk 

4.2.1 The NRW Flood Map (Figure 1 and Appendix B) indicates that the majority of the site lies within 

an area defined as being at ‘very low’ flood risk (Flood Zone 1), having a less than 1 in 1,000 

(0.1%) risk of flooding in each year. A small proportion of the site is at ‘low’ flood risk defined as 

having between 1 in 1000 (0.1%) and 1 in 100 (1%) of flooding.  

4.2.2 The Welsh Government Development Advice Map (DAM) that accompanies TAN 15 defines the 

site as being in Zone A (at little or no risk of flooding) – see Appendix C. 

4.2.3 The NRW Western Wales Flood Risk Management Plan (2015) confirms that the flood risk at the 

site is tidally dominant. 
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 Figure 1: NRW Flood Map - (Accessed October 2018) 

Fluvial Flooding 

4.2.4 The NRW Western Wales Flood Risk Management Plan (2015) has determined that fluvial 

flooding is not considered a risk at this site and therefore, will not be considered further.  

Tidal Flooding 

4.2.5 The NRW Western Wales Flood Risk Management Plan (2015) indicates that the flood risk is 

tidally dominant from high tides, strong winds and large Atlantic waves. Extreme tide levels within 

the site boundary were extracted from the Lle Website (http://lle.gov.wales/home?lang=en) 

(Accessed November 2018).  
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Table 4-1: NRW Extreme Tide Levels 

Return Period (years) Extreme Tide Level (mAOD) 

100 4.69 

200 4.78 

200 plus Climate Change (1.094m up to 2116) 5.87 

1,000 4.98 

 

4.2.6 The most recent climate change allowances (NRW, December 2016) outlined in Section 2.3 of 

this report indicate that an additional 1.094 m ground level should be incorporated to account for 

future climate change up to 2116. To ensure that climate change is not ‘double counted’ the 

1.094 m allowance for the site has been added to the modelled 1 in 200-year tidal flood level 

(4.78 mAOD) generating a flood level of 5.87 mAOD. Compared against the lowest approximate 

site level of 6.0 mAOD flooding is not anticipated to reach site based on the 1 in 200-year flood 

event plus climate change. 

4.2.7 The levels therefore confirm that the site is not at risk of flooding from tidal sources.  

4.3 Flood Defences  

4.3.1 NRW flood risk mapping confirms that there are no flood defences in close proximity to the site.  

4.4 Surface Water Flooding 

4.4.1 NRW surface water flood mapping (Figure 2 below) confirms that the majority of the site is located 

on land defined as being at ‘very low’ (less than 1 in 1,000 (0.1%)) risk of surface water flooding. 

However, a number of localised areas of the site sit on land defined as ‘low’ (between 1 in 1,000 

(0.1%) and 1 in 100 (1%), ‘medium’ (between 1 in 100 (1%) and 1 in 30 (3.3%)) and ‘high’ (greater 

than 1 in 30 (3.3%)) chance of surface water flooding.  
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Figure 2: NRW Surface Water Flood Map – Accessed October 2018 

4.4.2 Overall, the site is assessed as having a low susceptibility to surface water flooding. 

4.5 Reservoir Failure Assessment 

4.5.1 NRW mapping also indicates that the site is not at risk of reservoir flooding.  

4.6 Flooding from Rising/High Groundwater 

4.6.1 The site is surfaced by a low permeable hardstanding material, underlain by Made Ground that 

overlays superficial deposits. BGS online mapping (Accessed October 2018) indicates that the 

superficial deposits consists of Tidal Flat Deposits comprised of consolidated soft silty clay, with 

layers of peat, sand and a basal gravel. The superficial deposits are underlain by bedrock of the 

Pembroke Limestone and Black Rock subgroup and Gully Oolite formation, Limestone. 

4.6.2 BGS geoindex onshore online mapping (Accessed November 2018) defines the area being 

located on a moderately productive aquifer. It is a “massive karstic limestone aquifer with rapid 

response to rainfall. Yields highly variable from dry to 40 L/s”. 
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4.6.3 Based on the underlying cohesive geology the potential for groundwater flooding is considered 

to be low.  

4.7 Source Protection Zones 

4.7.1 Magic mapping confirms that the site is not within a Source Protection Zone (SPZ).  

4.8 Sewer/Water Main Failure Assessment 

4.8.1 A culvert survey undertaken by Arcadis in January 2019 identifies a number of outfalls from the 

site into Milford Haven Waterway. The main outfall is located on the western boundary of the site 

and links the Waterway to the Timber Pond via a stone chamber with flows through the culvert 

and the water level within the Pond being managed by a manually operated penstock. A 

secondary culvert then links the Timber Pond with the Graving Dock facilitating the management 

of water levels within the Graving Dock. Surface water runoff from low permeable areas of the 

site are conveyed by virtue of gravity and a drainage network to a number of outfalls which 

discharge into both the Timber Pond and Graving Dock. The Timber Pond and Graving Dock will 

be infilled as part of the proposed development. A drainage plan is presented in Appendix E. 

4.8.2 The Envirocheck Report (2018) identified six active discharge consents within a 500m buffer of 

the site. These relate to trade drainage, public sewage and sewage discharge into Milford Haven 

Waterway. The consents are held by MHPA and Dwr Cymru Cyfyngedig  The most common 

causes of flooding from sewers are; inadequate flow capacity, blockages, pumping station 

failures, burst water mains, water inflow from rivers or the sea, tide locking, siltation, fats/greases, 

and sewer collapse. Should any of these events occur there is a risk of flooding by surcharge 

where the flood is in excess of the sewer capacity (usually 1 in 30 year event or greater). 

4.8.3 Records provided by the site owner note that following a heavy rainfall event in 2011 a Welsh 

Water sewer broke into a redundant culvert running across the southern extent of the proposed 

development site. Water broke through the culvert in the vicinity of the pickling pond. Welsh 

Water later plugged the leak near Market Square, to the southeast of the site. Subsequently, 

mainatence works have been undertaken on the culvert. The details of which have not been 

supplied. No further flood events have been recorded.  

4.8.4 Considering the above the overall risk of flooding via artificial drainage system to the site has 

been assessed to be low. 

4.9 Infrastructure Failure Assessment  

4.9.1 No records of flooding due to infrastructure failure have been found. 

4.10 Historical Flood Events 

4.10.1 The NRW Western Wales Flood Risk Management Plan (2015) indicates that in 2014 a 

combination of high tides, strong wides and large waves resulting in the worst tidal flooding in 15 

years, however the site was not affected.  

4.10.2 The site was subject to flooding due to a failure in the culvert within the southern area of the site. 
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5 FLOOD RISK VULNERABILITY CLASSIFICATION  

5.1 Vulnerability Classification 

5.1.1 In accordance with TAN 15, the proposed development is classified as a ‘Less Vulnerable’ 

development in flood risk terms. 

5.1.2 The majority of the site is located within an area identified as Zone A. Paragraph 9 of TAN 15 

(Table 5-1 of this report) indicates that Less Vulnerable uses are acceptable for locations in 

Zones A and B.  Such development is also acceptable in Zones C1 and C2, but subject to a 

justification test, including acceptability of consequences. 

Table 5-1: Flood Risk Vulnerability and Zone ‘Compatibility’ 

Flood Risk Vulnerability 
classification (see Chapter 
9 of TAN 15) 

Emergency 
Services 

Highly 
Vulnerable  

Less 
Vulnerable 

Other 

Zone A Yes Yes Yes Yes 

Zone B Yes Yes Yes Yes 

Zone C1 Justification  test 
required 

Justification  
test required 

Justification  
test required 

Acceptability of 
consequences 

Zone C2 No No Justification  
test required 

Acceptability of 
consequences 

Key: Yes: Development is appropriate, No: Development should not be permitted. 

5.2 Justification Test 

5.2.1 The aim of the justification test, as stated in TAN 15, is to direct new developments away from 

Zones C1 and C2 and towards more appropriate land located within Zones A and B.  

5.2.2 As the site is located in Zone A, as confirmed by the DAM that accompanies TAN 15, a 

justification test is not required.  
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6 DRAINAGE 

6.1 Surface Water and Drainage Strategy 

6.1.1 The sustainable management of surface water is an essential element of reducing future flood 

risk to the site and its surroundings. 

6.1.2 As the proposed development is located on already low permeable hardstanding land there will 

be negligible change in permeability of site surfacing as a result of the proposed development. 

However, part of the development in the south west of the site is currently a Timber Pond into 

which a proportion of the site’s surface water runoff discharges via the existing drainage network 

and then discharges via an outfall into the Milford Haven Waterway. It is proposed that the Timber 

Pond will be infilled as part of the development. As such, an appropriate surface water 

management strategy will be required to re-route the existing site drainage network through or 

around the infilled Timber Pond possibly to a new outfall to the Milford Haven Waterway.  

6.2 Sustainable Drainage Options 

6.2.1 PPW, TAN 15, CIRIA C753 SUDS Manual (2015) and Pembroke County Council (PCC) all 

promote sustainable water management through the use of SuDS. A hierarchy of techniques is 

identified: 

1. Prevention – the use of good site design and housekeeping measures on individual sites to 

prevent runoff and pollution (e.g. minimise areas of hard standing). 

2. Source Control – control of runoff at or very near its source (such as the use of rainwater 

harvesting). 

3. Site Control – management of water from several sub-catchments (including routing water 

from roofs and car parks to one/several large soakaways for the whole site). 

4. Regional Control – management of runoff from several sites, typically in a detention pond 

or wetland. 

6.2.2 The implementation of SuDS as opposed to conventional drainage systems, provides several 

benefits by: 

• Reducing peak flows to watercourses or sewers and potentially reducing the risk of flooding 

downstream; 

• Reducing the volumes and frequency of water flowing directly to watercourses or sewers 

from developed sites; 

• Improving water quality over conventional surface water sewers by removing pollutants from 

diffuse pollutant sources; 

• Reducing potable water demand through rainwater harvesting; 

• Improving amenity through the provision of public open spaces and wildlife habitat; and 

• Replicating natural drainage patterns, including the recharge of groundwater so that base 

flows are maintained. 
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6.3 Runoff Calculations 

6.3.1 An assessment of the current runoff rates was undertaken to determine the surface water 

attenuation requirements for the site in line with the SuDS Manual (2015), which indicates that 

for previously developed sites the flow rate discharged from the site must not exceed that prior 

to the proposed development for the: 

• 1 in 1 year event;  

• 1 in 30 year event; and 

• 1 in 100 year event. 

6.3.2 The rates of runoff were determined using the current ‘industry best practice’ guidelines as 

outlined in the Interim Code of Practice for SuDS.  The Defra recommended methodology for 

sites up to 50 hectares in area is the Institute of Hydrology Report 124 method (IoH 124).  The 

runoff rates were calculated using the MicroDrainage software suite.  The calculations are 

included as Appendix D.  

Current Runoff Rate 

6.3.3 The following parameters were incorporated into the current brownfield site runoff calculations: 

• Catchment Area: 11.10 ha (assume 0% permeable (landscaping) and 100% low permeable 

surfacing (hardstanding/buildings); 

• Average Annual Rainfall (Met Office): 1,100 mm/year; 

• Soil: 0.300; 

• Region No: 9. 

Table 6-1: Current Runoff Characteristics 

Annual Probability 
(Return Period, years) 

Current Runoff 
(l/s) 

1 in 1 78.10 

QBAR 88.80 

8 1 in 30 132.20 

1 in 100 143.70 

1 in 100 + 40% Climate Change 201.18 

Note: 40% added to rainfall data to account for long-term climate change 

6.3.4 As confirmed in Section 6.1, it is anticipated that the proposed development will increase low 

permeable surfacing by approximately 1 ha. Any additional ‘clean’ runoff will be directed to the 

current drainage system and discharged directly to the estuary. It is therefore determined that no 

additional surface water attenuation will be required.  

6.3.5 Run-off will be directed to new outfalls passing through interceptors and/or separators, as 

appropriate, prior to ‘clean’ water discharging into Milford Haven Waterway. Based on the 

elevation of the site in comparison to the high tide levels of approximate 7.2 m above chart datum 
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equivalent to 3.49 mAOD (Milford chart datum 7.2 m -3.71 m) the probability of tidal locking of 

the outfall (6.0 mAOD) is low. 

6.3.6 Detiled design of drainage infrasture is to be secured via an appropriately worded condition and 

supplied prior to constrcution for regulator approval. 

6.3.7 The existing culvert connection between the Timber Pond and Graving Dock is to be sealed with 

inflows diverted accordingly. A detailed reveiw of the infilling works of the Timber Pond and 

Graving Dock is provided in Appendix 2.2 (Pembroke Dock Marine Infrastruture Gate 4 –Graving 

Dock and Timber Pond Infill Report (Arcadis 2019)). 
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7 FLOOD MANAGEMENT 

7.1 Mitigation Options 

7.1.1 Welsh Government DAM and NRW Flood Zone mapping confirms that the site is within Zone A 

and Flood Zone 1 respectively. Extreme tide level outputs indicate the site is at very low risk of 

flooding from tidal sources.  

7.1.2 Taking into account the less vulnerable development proposed and the location of the site (Zone 

A/Zone 1), the proposed development has been identified as not requiring any mitigation options. 
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8 SUMMARY AND CONCLUSIONS  

8.1 Summary 

8.1.1 A site-specific FCA in accordance with PPW and TAN 15 has been undertaken for the proposed 

development. 

8.2 Flood Risk 

8.2.1 The Welsh Government DAM that accompanies TAN 15 confirms that the majority of the site is 

located within an area designated as Zone A, classified at low risk of flooding with less than 1 in 

1,000 annual probability of river flooding.  

8.2.2 Extreme tide level outputs confirm that tidal flooding for a 1 in 200 year event plus climate change 

would reach approximately 5.87 mAOD. 

8.2.3 The site is at ‘very low’ (less than 0.1%) risk of surface water flooding.  

8.2.4 The site susceptibility to groundwater flooding has been assessed as low.   

8.2.5 The site is not at risk of flooding from reservoir infrastructure failure.  

8.2.6 The NRW Western Wales Flood Risk Management Plan confirmed that in 2014 the worst tidal 

flood event in 15 years occurred, however, the site was not affected by the flooding.  

8.2.7 The proposed development type is defined as ‘‘Less Vulnerable’ in TAN 15 and is therefore 

appropriate within Zone A (even including consideration of climate change).  

8.2.8 There will be an approximate 1 ha increase in impermeable surfacing as a consequence of the 

development at the site, any additional ‘clean’ runoff will be directed to the current drainage 

system and discharged directly to the estuary,, therefore no additional surface water attenuation 

is required. 

8.3 Conclusion 

8.3.1 This FCA and supporting documentation illustrates that the application area is at low risk of 

flooding from tidal sources and meets the requirements of PPW and TAN 15. 



REPORT 

 

JER1262  |  Pembroke Dock  |  V0.9  |  12 April 2019 

rpsgroup.com Page 18 

REFERENCES 
 

BGS (Online) Geology of Britain Viewer. Available from: 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html. 

BGS (online) Geoindex Onshore. Available from: http://mapapps2.bgs.ac.uk/geoindex/home.html 

CIRIA Report C532.  Control of Water Pollution from Construction Sites. 

CIRIA Report C741 Environmental Good Practice on Site. 

CIRIA Report C753 (2015) The SuDS manual. 

DEFRA and EA, 2007. Improving the flood performance of new buildings. 

DEFRA, 2018. Magic Mapping. Available from: https://magic.defra.gov.uk/ 

Environment Agency, 2016. Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk 

Management Authorities.  

Lle, 2018. The Registered Landscapes of Outstanding and of Special Interest in Wales GIS Polygon 

Dataset. 

Met Office, 2018. Pembroke Dock climate. Available from: 

https://www.metoffice.gov.uk/public/weather/climate/gchqpd0uv 

Ministry of Housing, Communities & Local Government, 2017. Environmental Impact Assessment.  

Ordnance Survey, 2015. 1:25 000 Sheet 36: South Pembroke.   

Planning Policy Wales (PPW), 2016. Chapter 13 Minimising and Managing Environmental Risks and 

Pollution 

Natural Resources Wales, December 2016. Guidance for Flood Consequence Assessments- Climate 

Change Allowances  

Natural Resources Wales, 2017. Flood Risk Map. Available from: https://naturalresources.wales/evidence-

and-data/maps/long-term-flood-risk/?lang=en 

Natural Resources Wales, 2015. Western Wales Flood Risk Management Plan. 

Natural Resources Wales, March 1998. Technical Advice Note (TAN) 14: Coastal Planning 

Natural Resources Wales, March 2004. Technical Advice Note (TAN) 15: Development and Flood Risk 

Pembrokeshire County Council, February 2013. Local Development Plan- Planning Pembrokeshire’s 

Future



REPORT 

 

JER1262  |  Pembroke Dock  |  V0.9  |  12 April 2019 

rpsgroup.com 

Appendix A Topographical Survey 



REPORT 

 

JER1262  |  Pembroke Dock  |  V0.9  |  12 April 2019 

rpsgroup.com 

 

Appendix B NRW Flood Map 
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Appendix C Welsh Government DAM 
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Appendix D MicroDrainage Calculations 
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Appendix E Drainage Survey Plan 
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Subject : pembroke dock ferry terminal

Comment : date created from LSS 2007.01.30 14:36
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      BH4B E= 15910.512, N= 3975.843, L= 5.907

      BH4A E= 15908.918, N= 3974.663, L= 5.895

      BH4 E= 15908.117, N= 3974.311,  L= 5.895

      BN1 E= 15906.766, N= 3973.525,  L= 5.910

      DP11 E= 15894.615, N= 3960.304, L= 5.916

      DP10 E= 15892.949, N= 3955.027, L= 5.916

      DP23 E= 15883.972, N= 3945.531, L= 5.916

      DP15 E= 15886.072, N= 3945.480, L= 5.853

      DP8 E= 15888.718, N= 3927.795,  L= 5.783

      DP7 E= 15892.865, N= 3926.558,  L= 5.815

      DP6 E= 15895.540, N= 3925.766,  L= 5.823

      TP1(BH3) E= 15896.598, N= 3925.427, L= 5.840

      DP5 E= 15898.854, N= 3924.718,  L= 5.789

      DP4 E= 15902.050, N= 3923.354,  L= 5.790

      DP3 E= 15906.796, N= 3922.068,  L= 5.732

      DP2 E= 15910.560, N= 3921.021,  L= 5.707

      DP1 E= 15913.537, N= 3919.938,  L= 5.729

      DP17 E= 15890.390, N= 3923.838, L= 5.864

      DP9 E= 15895.418, N= 3921.733,  L= 5.923

      DP18 E= 15901.581, N= 3920.210, L= 5.891

      DP16 E= 15909.703, N= 3917.417, L= 5.828

      DP19 E= 15889.758, N= 3921.899, L= 5.897

      DP20 E= 15894.704, N= 3919.007, L= 5.989

      DP21 E= 15900.816, N= 3918.073, L= 5.970

      DP22 E= 15909.336, N= 3915.150, L= 5.910

      DP12 E= 15918.626, N= 3927.991, L= 5.460

      DP13 E= 15922.524, N= 3940.097, L= 5.149

      DP24 E= 15924.090, N= 3939.463, L= 5.169

      DP14 E= 15928.629, N= 3957.710, L= 5.220

      D8A/  E= 15907.509, N= 3969.968,  L= 4.018    I do not know which

      D8B   E= 15907.672, N= 3969.584,  L= 2.455    Number refers to

                            which hole on the

      C6A/  E= 15896.869, N= 3958.496,  L= 3.811    dock walls. Please

      D6B   E= 15897.092, N= 3958.546,  L= 2.454    refer to the level

                            to determin which

      D5A/  E= 15888.977, N= 3944.657,  L= 4.583    coordinate relates

      D5B   E= 15888.968, N= 3944.594,  L= 4.392    to which number.

      C4A/  E= 15900.779, N= 3927.158,  L= 2.299

      C4B/  E= 15900.771, N= 3927.185,  L= 2.112

      C4C   E= 15900.687, N= 3927.446,  L= 0.771

      C2A/  E= 15919.572, N= 3941.102,  L= 1.506

      D2B   E= 15920.062, N= 3941.411,  L= 3.505

      D12A, D12B, D10A & D10B Not visible as on seaward walls.
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RPS Group PLC Page 1
Suite D10 Josephs Well
Leeds
LS3 1AB
Date 23/11/2018 14:26 Designed by jonathan.morley
File Checked by
Micro Drainage Source Control 2017.1.2

ICP SUDS Mean Annual Flood

©1982-2017 XP Solutions

Input

Return Period (years) 2 Soil 0.300
Area (ha) 10.720 Urban 0.750
SAAR (mm) 1100 Region Number Region 9

Results l/s
QBAR Rural 33.2
QBAR Urban 88.8

Q2 years 91.2

Q1 year 78.1
Q30 years 132.2

Q100 years 143.7



RPS Group PLC Page 1
Suite D10 Josephs Well
Leeds
LS3 1AB
Date 04/04/2019 13:58 Designed by jonathan.morley
File Checked by
Micro Drainage Source Control 2017.1.2

ICP SUDS Mean Annual Flood

©1982-2017 XP Solutions

Input

Return Period (years) 2 SAAR (mm) 1100 Urban 0.750
Area (ha) 11.100 Soil 0.300 Region Number Region 9

Results l/s

QBAR Rural 34.3
QBAR Urban 92.0

Q2 years 94.5

Q1 year 80.9
Q30 years 136.8

Q100 years 148.7
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SURVEY EXTENTS

FOUL WATER

SURFACE WATER

COMBINED WATER

ELECTRIC CABLE

WATER GAS

TELECOMMUNICATION CABLE

EMPTY DUCT

CATV CABLE

CCTV CABLE

UNKNOWN SERVICE

EARTHING FEATURE

POWER FEATURE

BRITISH TELECOM

FUEL LINE

GPR FEATURE

OPTIC FIBRE

TRAFFIC SIGNALS

OIL PIPELINE

HOT WATER

VENT

DEPTH INFORMATION

IN REPORT 

REFERENCE TO GPR DATA

1.00d

11KV HV ELECTRIC

TELEMETRY CABLE

HELIUM FEATURE

D=1.00m
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Date:
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PROJECT:

CLIENT:

Sheet:

Grid: Datum:
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Stafford  -  Clevedon  -  Irlam  -  Warrington  -  Edinburgh

T: 0800 917 8227   E: rps.survey@rpsgroup.com   www.rpsgroup.com

Red Deer House, Dunston Business Village, Stafford Road, Dunston, Staffordshire, ST18 9AB

C

Notes:

This drawing and the building works depicted are the copyright of RPS and may not be

reproduced or amended except by written permission.  No liability will be accepted for amendments

made by other persons.

C

This survey has been carried out using a combination of observation and detection using electrolocation

and ground probing radar equipment.  Connections between reference points such as manholes are

assumed to be straight unless bends are indicated.  The accuracy is limited to the tolerances normally

expected from the equipment used.

The following indications of completeness and accuracy are for guidance only:

In areas where there is a large concentration of services, the completeness will be between 80% and 90%.

This will be reduced where there are obstructions at ground level.

Positional accuracy will vary with depth and pipe / duct material; an accuracy of +/- 150 mm is achievable

in normal circumstances but this will be reduced for plastic pipes.

Existing information from historical plans is likely to be unreliable and is shown for guidance only.

Excavations in the area should be carried out with care and in accordance with HSG 47.  No absolute

guarantee of accuracy should be inferred from these plans.

The following text is an extract from Surveys of Land, Buildings and Utility Surveys at scales of 1:500 and

Larger, 3rd Edition

"Electronic tracing is a reliable, method of locating buried services. On Heavy, built up sites 85%

completeness is probably all that can be expected. Plan accuracies of +/- 150mm may be achieved

but this figure will depend on the depth of the service below ground level. Where similar services run in

close proximity, separation may be impossible. Successful tracing of non-metallic pipes may be

limited. Existing record information showing underground services is often incomplete and of doubtful

accuracy. It should be regarded only as an indication and cannot be guaranteed"

Utility Services Location Note:

The Contractor is to check and verify all building and site dimensions,  levels and sewer invert levels at

connection points before work  starts.  The  Contractor  is  to  comply  in all respects  with  current Building

Legislation, British Standard Specifications, Building Regulations, Construction  (Design & Management)

Regulations, Party Wall Act, etc. whether or not specifically  stated  on  this  drawing.  This drawing must

be read with and checked against any structural, geotechnical  or other specialist documentation provided.

This drawing is not intended to show details of foundations, ground conditions or ground contaminants.

Each area of ground relied upon to support any structure depicted (including drainage) must be

investigated by the Contractor. A suitable method of  foundation  should be  provided  allowing for  existing

ground conditions.  Any suspect or fluid ground, contaminates on or within the ground, should  be  further

investigated  by a  suitable expert. Any earthwork constructions shown indicate typical  slopes for guidance

only & should be further investigated by a suitable expert.

Where existing trees are to be retained they should be subject to a full Arboricultural inspection for safety.

All trees are to be planted so as to ensure they are a minimum of 5 metres from buildings and 3 metres

from drainage and services.  A suitable method of foundation is to be provided to accommodate the

proposed tree planting. All tree types are provided as a guide only and a full Arboricultural survey to be

conducted to determine the exact tree types should be completed.

Sketch  proposals  are  for  illustrative  purposes  only & as such are subject to detailed site investigation

including ground  conditions/contaminants,  drainage,  design  &  planning/density  negotiations.   Sketch

proposals may be based  upon  enlargements  of  OS  sheets  &  visual  estimations  of  existing  site

features, accuracy will therefore need to be verified by survey. Sketch proposals have not been considered

in respect of CDM Regulations.

Survey carried out to client specification and in accordance with RICS publication:

SURVEYS OF LAND , BUILDING & UTILITY SERVICES AT SCALES 1:500 & LARGER, 3rd EDITION.

ACO LINEAR DRAINAGE CHANNEL

AV AIR VALVE

A/R ASSUMED ROUTE

BB BELISH BEACON

BdL BED LEVEL

BH BOREHOLE

Bol BOLLARD

BP BOUNDARY POST

B Pvg BLOCK PAVING

BRck BICYCLE RACK

BS BUS STOP

BT BRITISH TELECOM COVER

BW BRICK WALL

BWF BARBED WIRE FENCE

CAP CABLE WINDING MACHINE

Cat CATENARY LEVEL

CATV CABLE TV COVER

CB CONTROL BOX

C/B CLOSE BOARDED FENCE

CD CHAMBER DEPTH

Cgd CATTLE GRID

Ci CAST IRON

CIP CABLE INLET POINT

CL COVER LEVEL

C/L CHAIN LINK FENCE

Conc CONCRETE

Conc Pvg CONCRETE PAVING

CP CATCHPIT

CpL COPING LEVEL

Cpsn CAPSTAN

CR CRANE / HOIST

Cul CULVERT

CW CONCRETE WALL

Di DUCTILE IRON

(dilap) DILAPIDATED

(dis) DISUSED

DPC DAMP PROOF COURSE

DS DIRECTION SIGN

DSW DRYSTONE WALL

EIC ELECTRICITY COVER

EL EAVES LEVEL

EOT END OF TRACE (utility)

EP ELECTRICITY POLE

ER EARTH ROD

ESP ELECTRICITY SUPPLY POINT

ESW ELECTRICITY SWITCH BOX

FB FOOTBRIDGE

FL FLOOR LEVEL

FFL FINISHED FLOOR LEVEL

Flgt FLOOR LIGHT

FH FIRE HYDRANT

FS FLAG STAFF

G GULLY

GIS GAS INLET POINT

GP GUIDE POST

GPR GROUND PROBING RADAR

Grl GRILLE COVER

GV GAS VALVE COVER

Hrl HAND RAIL

IC INSPECTION COVER

IL INVERT LEVEL

I/R IRON RAILING FENCE

KO KERB OUTLET

Lby LIFEBUOY

Lck LOCK GATE

Ldr LADDER

LOR LOSS OF REFLECTION (gpr)

LOS LOSS OF SIGNAL (eml)

LP LAMP POST

Mcy MACHINERY

MH MANHOLE

MgP MOORING POST

Mkr MARKER POST

MP MILE POST

MS MILESTONE

MU ELECTRIC MOTOR

NVP NO VISIBLE PIPE

NP NAME PLATE

OSA OUTSIDE SURVEY AREA

OSBM OS BENCH MARK

OGC OVERGROUND CONDUIT

OHca OVERHEAD CABLE Unidentified

OHC OVERHEAD CONDUIT

OHE OVERHEAD ELECTRIC

OHG OVERHEAD GANTRY

OHStruct OVERHEAD STRUCTURE

OHT OVERHEAD TELECOMS

P POST

PB POST BOX

PC SECURITY CAMERA

Pcg PEDESTRIAN CROSSING

PD PIT DEPTH

P/F PANEL FENCE

PP PETROL PUMP

P/R POST & RAIL FENCE

Psk PENSTOCK

PV VERTICAL PIPE

Pyl PYLON

PZ PIEZOMETER

RE RODDING EYE

RG RAIN GAUGE

RL RIDGE LEVEL

RMP RESRVOIR MONITORING Pnt

RP REFLECTOR POST

RS ROAD SIGN

RSP RAILWAY SIGNAL POST

RW RETAINING WALL

RWP RAN WATER PIPE

Sap SAPLING

SB SIGN BOARD

Shlt SHELTER

Si SPUN IRON

SL SOFFIT LEVEL

Slt SILT LEVEL

SMP SETTLEMENT MONITORING Pnt

SP SIGN POST

SPt SAMPLING POINT

SS STRUCTURE POINT

ST STAND PIPE / SUPPLY TAP

Sti STILE

STL STRUCTURE TOP LEVEL

Stone Pvg STONE PAVING SLABS

STP STAND PIPE

StPO STAY POST

Stu STUMP

StW STAYWIRE

SV STOP VALVE

SW STONE WALL

Tac TACTILE PAVING

TBM TEMPORARY BENCH MARK

TBol BOLLARD (Dept' Transport)

TCB TELEPHONE CALL BOX

TCP TELEPHONE CALL POST

TEL TELECOM COVER

ThL THRESHOLD LEVEL

TL TRAFFIC SIGNAL POST

TM TICKET MACHINE

ToV TOP OF VALVE LEVEL

TP TELEGRAPH POLE

Tpt TRIAL PIT

Tr TROUGH

UTA UNABLE TO ACCESS

UTL UNABLE TO LOCATE

UTR UNABLE TO RAISE

UTS UNABLE TO SURVEY

UTT UNABLE TO TRACE (utilities)

VC VITRIFIED CLAY

VDP VEHICLE DETECTION PAD

VP VENT PIPE

VW VALVE WHEEL

WB WEIGH BRIDGE

WG WATER GAUGE

WL WATER LEVEL

WM WATER METER

W/M WIRE MESH FENCE

WO WASHOUT COVER

WS WIND SOCK POLE

WSR WATER LEVEL SENSOR
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Notes:

This drawing and the building works depicted are the copyright of RPS and may not be

reproduced or amended except by written permission.  No liability will be accepted for amendments

made by other persons.

C

This survey has been carried out using a combination of observation and detection using electrolocation

and ground probing radar equipment.  Connections between reference points such as manholes are

assumed to be straight unless bends are indicated.  The accuracy is limited to the tolerances normally

expected from the equipment used.

The following indications of completeness and accuracy are for guidance only:

In areas where there is a large concentration of services, the completeness will be between 80% and 90%.

This will be reduced where there are obstructions at ground level.

Positional accuracy will vary with depth and pipe / duct material; an accuracy of +/- 150 mm is achievable

in normal circumstances but this will be reduced for plastic pipes.

Existing information from historical plans is likely to be unreliable and is shown for guidance only.

Excavations in the area should be carried out with care and in accordance with HSG 47.  No absolute

guarantee of accuracy should be inferred from these plans.

The following text is an extract from Surveys of Land, Buildings and Utility Surveys at scales of 1:500 and

Larger, 3rd Edition

"Electronic tracing is a reliable, method of locating buried services. On Heavy, built up sites 85%

completeness is probably all that can be expected. Plan accuracies of +/- 150mm may be achieved

but this figure will depend on the depth of the service below ground level. Where similar services run in

close proximity, separation may be impossible. Successful tracing of non-metallic pipes may be

limited. Existing record information showing underground services is often incomplete and of doubtful

accuracy. It should be regarded only as an indication and cannot be guaranteed"

Utility Services Location Note:

The Contractor is to check and verify all building and site dimensions,  levels and sewer invert levels at

connection points before work  starts.  The  Contractor  is  to  comply  in all respects  with  current Building

Legislation, British Standard Specifications, Building Regulations, Construction  (Design & Management)

Regulations, Party Wall Act, etc. whether or not specifically  stated  on  this  drawing.  This drawing must

be read with and checked against any structural, geotechnical  or other specialist documentation provided.

This drawing is not intended to show details of foundations, ground conditions or ground contaminants.

Each area of ground relied upon to support any structure depicted (including drainage) must be

investigated by the Contractor. A suitable method of  foundation  should be  provided  allowing for  existing

ground conditions.  Any suspect or fluid ground, contaminates on or within the ground, should  be  further

investigated  by a  suitable expert. Any earthwork constructions shown indicate typical  slopes for guidance

only & should be further investigated by a suitable expert.

Where existing trees are to be retained they should be subject to a full Arboricultural inspection for safety.

All trees are to be planted so as to ensure they are a minimum of 5 metres from buildings and 3 metres

from drainage and services.  A suitable method of foundation is to be provided to accommodate the

proposed tree planting. All tree types are provided as a guide only and a full Arboricultural survey to be

conducted to determine the exact tree types should be completed.

Sketch  proposals  are  for  illustrative  purposes  only & as such are subject to detailed site investigation

including ground  conditions/contaminants,  drainage,  design  &  planning/density  negotiations.   Sketch

proposals may be based  upon  enlargements  of  OS  sheets  &  visual  estimations  of  existing  site

features, accuracy will therefore need to be verified by survey. Sketch proposals have not been considered

in respect of CDM Regulations.

Survey carried out to client specification and in accordance with RICS publication:

SURVEYS OF LAND , BUILDING & UTILITY SERVICES AT SCALES 1:500 & LARGER, 3rd EDITION.

ACO LINEAR DRAINAGE CHANNEL

AV AIR VALVE

A/R ASSUMED ROUTE

BB BELISH BEACON

BdL BED LEVEL

BH BOREHOLE

Bol BOLLARD

BP BOUNDARY POST

B Pvg BLOCK PAVING

BRck BICYCLE RACK

BS BUS STOP

BT BRITISH TELECOM COVER

BW BRICK WALL

BWF BARBED WIRE FENCE

CAP CABLE WINDING MACHINE

Cat CATENARY LEVEL

CATV CABLE TV COVER

CB CONTROL BOX

C/B CLOSE BOARDED FENCE

CD CHAMBER DEPTH

Cgd CATTLE GRID

Ci CAST IRON

CIP CABLE INLET POINT

CL COVER LEVEL

C/L CHAIN LINK FENCE

Conc CONCRETE

Conc Pvg CONCRETE PAVING

CP CATCHPIT

CpL COPING LEVEL

Cpsn CAPSTAN

CR CRANE / HOIST

Cul CULVERT

CW CONCRETE WALL

Di DUCTILE IRON

(dilap) DILAPIDATED

(dis) DISUSED

DPC DAMP PROOF COURSE

DS DIRECTION SIGN

DSW DRYSTONE WALL

EIC ELECTRICITY COVER

EL EAVES LEVEL

EOT END OF TRACE (utility)

EP ELECTRICITY POLE

ER EARTH ROD

ESP ELECTRICITY SUPPLY POINT

ESW ELECTRICITY SWITCH BOX

FB FOOTBRIDGE

FL FLOOR LEVEL

FFL FINISHED FLOOR LEVEL

Flgt FLOOR LIGHT

FH FIRE HYDRANT

FS FLAG STAFF

G GULLY

GIS GAS INLET POINT

GP GUIDE POST

GPR GROUND PROBING RADAR

Grl GRILLE COVER

GV GAS VALVE COVER

Hrl HAND RAIL

IC INSPECTION COVER

IL INVERT LEVEL

I/R IRON RAILING FENCE

KO KERB OUTLET

Lby LIFEBUOY

Lck LOCK GATE

Ldr LADDER

LOR LOSS OF REFLECTION (gpr)

LOS LOSS OF SIGNAL (eml)

LP LAMP POST

Mcy MACHINERY

MH MANHOLE

MgP MOORING POST

Mkr MARKER POST

MP MILE POST

MS MILESTONE

MU ELECTRIC MOTOR

NVP NO VISIBLE PIPE

NP NAME PLATE

OSA OUTSIDE SURVEY AREA

OSBM OS BENCH MARK

OGC OVERGROUND CONDUIT

OHca OVERHEAD CABLE Unidentified

OHC OVERHEAD CONDUIT

OHE OVERHEAD ELECTRIC

OHG OVERHEAD GANTRY

OHStruct OVERHEAD STRUCTURE

OHT OVERHEAD TELECOMS

P POST

PB POST BOX

PC SECURITY CAMERA

Pcg PEDESTRIAN CROSSING

PD PIT DEPTH

P/F PANEL FENCE

PP PETROL PUMP

P/R POST & RAIL FENCE

Psk PENSTOCK

PV VERTICAL PIPE

Pyl PYLON

PZ PIEZOMETER

RE RODDING EYE

RG RAIN GAUGE

RL RIDGE LEVEL

RMP RESRVOIR MONITORING Pnt

RP REFLECTOR POST

RS ROAD SIGN

RSP RAILWAY SIGNAL POST

RW RETAINING WALL

RWP RAN WATER PIPE

Sap SAPLING

SB SIGN BOARD

Shlt SHELTER

Si SPUN IRON

SL SOFFIT LEVEL

Slt SILT LEVEL

SMP SETTLEMENT MONITORING Pnt

SP SIGN POST

SPt SAMPLING POINT

SS STRUCTURE POINT

ST STAND PIPE / SUPPLY TAP

Sti STILE

STL STRUCTURE TOP LEVEL

Stone Pvg STONE PAVING SLABS

STP STAND PIPE

StPO STAY POST

Stu STUMP

StW STAYWIRE

SV STOP VALVE

SW STONE WALL

Tac TACTILE PAVING

TBM TEMPORARY BENCH MARK

TBol BOLLARD (Dept' Transport)

TCB TELEPHONE CALL BOX

TCP TELEPHONE CALL POST

TEL TELECOM COVER

ThL THRESHOLD LEVEL

TL TRAFFIC SIGNAL POST

TM TICKET MACHINE

ToV TOP OF VALVE LEVEL

TP TELEGRAPH POLE

Tpt TRIAL PIT

Tr TROUGH

UTA UNABLE TO ACCESS

UTL UNABLE TO LOCATE

UTR UNABLE TO RAISE

UTS UNABLE TO SURVEY

UTT UNABLE TO TRACE (utilities)

VC VITRIFIED CLAY

VDP VEHICLE DETECTION PAD

VP VENT PIPE

VW VALVE WHEEL

WB WEIGH BRIDGE

WG WATER GAUGE

WL WATER LEVEL

WM WATER METER

W/M WIRE MESH FENCE

WO WASHOUT COVER

WS WIND SOCK POLE

WSR WATER LEVEL SENSOR
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Proposed High Quality Fabrication Facility

A – Fabrication building for sub-assemblies and marine 

engineering related activities (11,900sqm) – (170m X 70m and 

40m to ridge)

F1 – External/open multi-use laydown and final assembly area 

(8,058sqm)

F2 – Existing external processing/open multi-use laydown and 
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Proposed High Bay Ship Repair and Fabrication Facility

B – High bay ship repair and fabrication building (4,900sqm) – 

(75m X 65m and 40m to ridge)

Proposed Slipway and Transition Area

J – Slipway and large open transition area (11,838sqm) – 

required to transfer completed components to the slipway and to 

allow large vessels to be moved to/from the high bay ship repair 

and fabrication building (Building B)

Proposed Light Assembly and Maintenance Facility

C - Light assembly and maintenance building (2,500sqm) – 

(129m X 20m and 10m to ridge)

C1 - Light assembly and maintenance external storage and 

parking area (5,000sqm) 

Proposed Batching Plant
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Proposed Employee Car Park
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