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1 Introduction 

The Client is promoting the re-development of an existing secondary school 

located in Mynydd Isa, a village in Flintshire. Ove Arup & Partners Ltd. (Arup) 

has been commissioned to prepare a masterplan, planning application and 

supporting technical assessments for the proposed development that includes a 

Drainage Strategy report. 

This report discusses the proposed drainage strategy, taking into account the site 

conditions, the topography and connection points. This report summarises the 

findings from the study.  
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2 The Site 

2.1 Site Description 

The site is approximately 15 Ha in area and located within the village of Mynydd 

Isa (centred around grid reference SJ263646) and 2.5km east of Mold town centre 

as shown on Figure 1. 

 

 

Figure 1: Site Location (circled in red) (streetmap.co.uk) 

The proposed site for the new Mynydd Isa Campus project is located on the 

grounds of the existing Argoed High School. The school site is accessed from the 

north from Bryn Road. 

It is understood that the existing school was built in the mid 1970’s, with a 

platform formed to accommodate the school building.  

2.2 Site Terrain/Topography 

In plan view, the site has an irregular polygonal shape and is at its widest in the 

central part of the site (see Figure 2). There is a gradual fall in terrain from west to 

east, with elevation ranging from 158.9mOD in the west down to 145.4mOD in 

the eastern corner where a watercourse exits the site. 

The west to east watercourse cuts through the centre of the site and accepts flows, 

via a DCWW storm sewer from the western residential development.  

It is understood that the site levels were modified as a part of forming the platform 

to construct the present school. A significant mound is found between the existing 

school and the drop off area. It is believed that this was formed from the spoil 

from the platform. 
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The site is accessed from Bryn Road via a drop off area which has some vehicular 

parking. A paved road is located to the west of the drop off area which directs 

traffic towards the school to the south. Parking is provided within the school 

grounds to the west of the school.  

 

Figure 2: Site Location on OS Mapping (red – planning application boundary) 

The topographic survey of the northern area of the site is shown in Appendix A.  

2.3 Published Flood Risk Maps 

The Flood Risk maps hosted on the Natural Resources Wales (NRW) web portal 

have been reviewed for the site.  

The maps available are:  

• Development Advice Maps 

• NRW River and Sea Flooding Maps 

• NRW Surface Water Flooding Map 

2.3.1 Development Advice Maps 

The Development Advice Map (DAM) is for land use planning purposes based on 

NRW's extreme flood outlines and the British Geological Survey drift data which 

helps to determine whether a site is within a flood zone. The map shows that the 

proposed development is located entirely within Zone A, which is considered to 
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be at little or no risk of fluvial or tidal/coastal flooding. An extract from the DAM 

is shown in Figure 3. 

As the development is within Zone A, a Flood Consequence Assessment (FCA) 

will not be required. 

 

Figure 3: Long term flood risk Development Advice Map for the site. Yellow – Zone B, Blue – 

Zone C2 

2.3.2 NRW Fluvial, Reservoir, Coastal and Surface Water 

Flooding  

NRW’s flood map (Figure 4Error! Reference source not found.) shows that the 

site is not at risk from Fluvial, Reservoir or Coastal Flooding. NRW Long Term 

Flood Risk Maps show flood extent, depths, velocities and hazard. However, it 

doesn't have an official status for planning purposes. 
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Figure 4: Flooding from rivers & sea, surface water flooding. 

 

NRW also produce surface water flooding maps, see Figure 4. The map shows 

that most of the site is not at risk of flooding. However, localised areas have low-

risk areas of surface water flooding. These appear to be topographical low areas 

where surface water run-off could accumulate at shallow depth and are centred 

around the open watercourse flowing from west to east through the centre of the 

site.  
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3 Existing Drainage 

The existing drainage features for the site are shown on CIV-20001 in Appendix 

B. 

3.1 Foul Drainage 

Existing foul water infrastructure is located within and around the site boundary 

as shown on Figure 5 and within Appendix D. 

Dŵr Cymru Welsh Water (DCWW’s) foul public drainage is located adjacent to 

the site to the west in Snowdon Avenue. 

 

Figure 5: Public sewers plans (DCWW) 

The foul flows from the existing school building flow are communicated to a 

pumping station located within the school grounds to the east. An image of the 

pumping house in relation to the school building is included in Figure 6. 
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Figure 6: Pumping Station within the school grounds – circled in red 

The route of the rising main connecting the pumping station to DCWW’s public 

sewer network is currently not known. Non-intrusive investigations have been 

conducted on site to map the alignment of the rising main – however the route is 

yet to be found. Access to the pumping station building has been obtained and it 

appears the rising main flows to the south. Based on this information, discussions 

with DCWW, historical mapping/images and the location of the recently built 

sports hall, an anticipated route has been plotted, as shown on Figure 7. Further 

investigations are required to confirm this rising main route. 

 

Figure 7: Anticipated route of the foul rising main – to be confirmed by additional investigations 
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3.2 Storm Water Drainage 

The site generally falls from west to east towards the watercourse located within 

the centre of the site. The watercourse is the main drainage feature within the site, 

accepting overland flows from the grassed area and the southern extents of the 

school. 

The northern extents of the school drains to the north east. The drainage network 

was surveyed and terminated within a manhole near the northern boundary. The 

final manhole is blocked, and it was not possible to identify where the drainage 

network terminated. However, it is expected that the manhole outfalls into the 

central watercourse to the east. The drop-off area discharges, unattenuated, into 

the existing highway network located within Bryn Road. 

As shown on DCWW’s plans (Figure 5), a 450mm concrete storm water network 

crosses the southern extents of the site and discharges into the watercourse located 

within the site, as shown on Figure 8. Since the sewer is present within the site, an 

easement exists which allows DCWW, as Statutory Undertaker, to gain access 

their apparatus. It is not expected that the pipe would be affected by the proposed 

development. However, if necessary, it may be possible for the drainage to be 

diverted under Section 185 of the Water Industry Act 1991, the cost of which will 

be charged to the developer. 

 

Figure 8: DCWW culvert outfall into the watercourse located within the site 

3.2.1 Rainfall Runoff Catchments 

A preliminary geotechnical desktop study indicates that the underlying ground is 

relatively impermeable. It is therefore expected that the majority of the site’s 

runoff flow into the watercourse located within the site before it flows into the 

Alltami Brook, to the north-east of the site. 
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Figure 9 below illustrates the rainfall runoff catchments. The site is split into three 

main catchments; a southern, a central and a northern ‘dropoff’ catchment. 

  

Figure 9: Existing Catchment Plan 

3.2.2 Greenfield Runoff Rate 

Hydrological analysis was undertaken for the site to determine the site’s 

Greenfield Runoff Rate (GRR). The Institute of Hydrology 124 (IoH124) method 

was used to calculate the GRR for the 1:1, 1:30 and 1:100-year rainfall events. 

These values are used to inform the proposed drainage design, where Climate 

Change will also be considered. 

The GRR values for the site are shown in Table 1. For further details of the 

assumptions, calculations and conclusions, refer to the Hydrology Calculations 

technical note in Appendix C. 

Table 1 – Greenfield Runoff Rate for the site calculated using the IH124 method 

Return period Event Greenfield Runoff Rate (l/sec/ha) 

1:1 Year 4.7 

1:30 Year 9.5 

1:100 Year 11.7 

Qbar 5.4 
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3.2.3 Brownfield Runoff Rate 

The site has been developed previously as it is currently a school. Investigations 

conclude that the current site has a conventional drainage network that discharges 

at an uncontrolled rate, into the watercourse (main school site) and into Bryn 

Road (drop off area). Therefore, the pre-developed sections of site can be 

considered brownfield sites which will be used to inform the discharge rates form 

the site.  

The existing storm drainage network, based on the topographical and utility 

survey, was modelled using Microdrainage software and the 1-year runoff rate for 

each catchment was calculated as shown: in Table 2 

Table 2 – Greenfield Runoff Rate for the site calculated using the IH124 method 

Catchment Existing Impermeable Area 

(ha) 

Brownfield Runoff Rate 

(l/sec) 

Southern Catchment 0.165 12.9 

Central Catchment 1.063 92 

Northern Drop-Off Area 0.263 29.2 

TOTAL 1.491 134.1 

 

Refer to Appendix C for further information. 
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4 Proposed Development 

Mynydd Isa campus will consist of a nursery, primary and secondary school with 

SEN facilities.  

The proposed building is generally two storey, it is shallow plan in nature with a 

central spine with protruding ‘fingers’. This building form will maximise natural 

ventilation and daylight while achieving the client’s adjacency requirements. 

The new school campus is based on approximately 10,300m2 gross internal area 

and will accommodate 1,400 pupils of various ages. The proposed building will 

accommodate Art, Food Technology, ICT, Science, Music and general classroom 

spaces.  

Access to the proposed development will be via the existing drop-off area 

adjacent to Bryn Road to the north. The proposed internal road will be routed 

around the building to the north and will provide access to all the various section 

of the development as shown on drawings FL0101-ARP-01-00-DR-C-22011 and 

FL0101-ARP-01-00-DR-C-22012.  

4.1 Finished Levels 

Developing the finished levels for the site is challenging. The existing school 

building needs to remain operational during construction phase and the site slopes 

from west to east.  

As shown on drawing FL0101-ARP-01-00-DR-C-21001 significant earthworks are 

required to form the level plateau due to the existing site slope. Cut is required 

under the western extent of the proposed school building and fill is required to the 

east. Embankments are required to form the plateau. Drawing FL0101-ARP-01-

00-DR-C-22021 and FL0101-ARP-01-00-DR-C-22022 shows the development 

platform levels used to inform the proposed drainage strategy. 
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5 Proposed Foul Drainage 

Foul flows will be generated from the development from facilities such as 

canteens, classroom sinks, toilets and welfare facilities. 

5.1 Domestic Flows 

The proposed quantum was considered in assessing the foul flows generated from 

the proposed development. Based on initial discussions with the client, a 

population level of 1520 persons per day was estimated on site. Based on the daily 

staff population the peak domestic foul flow generated from the development has 

been estimated as 6l/s. The peak flow is based on a 20l/day/person and a peaking 

factor of 6. There is a near-by public sewer network to the west of the site and it is 

proposed to transmit these flows into DCWW’s public sewer. 

The population levels and estimated peak flows were communicated to DCWW in 

a pre-planning application to ascertain if sufficient capacity exists within the local 

network to facilitate the proposed development. DCWW stated that their network 

could accommodate the domestic flows from the site and indicated that the flows 

should be connected to the 225mm foul sewer at or downstream of manhole 

SJ26642406 located in Snowdon Avenue to the south west as shown on drawing 

FL0101-ARP-01-00-DR-C-25001. 

The pre-planning response letter and details of further discussions can be found in 

Appendix D. 

  

5.2 Foul Drainage Strategy 

Similar to the existing situation and due to the large expanse of the development, 

variations in levels and the need to connect to the public sewer to the west, it is 

necessary to have a foul pumping stations on site. It is proposed to connect the 

pumping station, via rising mains, to the nearest foul drainage manhole that 

connects to the public sewer – DCWW’s manhole SJ26643406. It is proposed to 

utilise a buried package pumping station for the pumping station.  

Drawing FL0101-ARP-01-00-DR-C-24001 shows the proposed drainage layout, 

DCWW easement and alignment of the proposed rising main. 

Any foul drains constructed for adoption will be subject to a Section 104 

Agreement and will require DCWW consent. A Section 106 Agreement will be 

required for any new connections into DCWW’s network. It is envisaged that the 

foul drainage and pumping station will remain private as it only serves one 

property.  
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6 Proposed Stormwater Drainage 

6.1 Introduction 

The planned surface water drainage strategy for the proposed development will 

need to implement Sustainable Drainage Systems (SuDS) measures in accordance 

with the ‘Statutory standards for sustainable drainage systems – designing, 

constructing, operating and maintaining surface water drainage systems 2018’. 

The proposed network will need to be approved by the local SuDS Approval 

Body (SAB). The SAB responsibility is administrated by Flintshire County 

Council. 

The proposed storm water drainage strategy is currently under discussion with the 

SAB. Therefore, the proposals are subject to confirmation through the SAB Pre-

Application process. The Pre-Application sets out the principles of the proposed 

storm drainage strategy and describes how it conforms to the Statutory Standards. 

The Pre-Application for the scheme is in the process of being submitted to the 

SAB. 

New surface water networks will be required to service the new development of 

the site. Principally these catchments follow the existing regime by discharging 

into the central watercourse.  

Three separate catchments within the development will be formed to manage the 

storm water on site: 

• Western (existing school) catchment 

• Eastern catchment; and  

• Northern drop-off catchment 

The eastern catchment will accommodate the majority of the proposed 

development collecting runoff emanating from the impermeable areas (school 

building, car park and school yard) and discharging at a controlled rate into the 

watercourse. The majority of the development will occur during the first phase of 

construction. 

Alternatively, the western catchment that will accommodate the sports pitches and 

some public areas will be constructed during the second phase once the current 

school building is demolished. The western catchment will discharge, at a 

controlled rate, into the watercourse – similar to the existing situation.  

The northern drop-off catchment will continue, with modifications, to discharge 

into the highway drainage in Bryn Road. 

Sub-catchments will be formed within each of these main catchments to assist in 

managing the runoff from smaller areas and ensure suitable treatment are provided 

for the different uses. 

The proposed drainage is shown on drawing FL0101-ARP-01-00-DR-C-24001. 
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Once the site is developed, the eastern and western catchments will drain to the 

watercourse located within the site via proposed private surface water drainage, 

which flows to the north east. The northern drop-off area will discharge into the 

existing highway drainage which is understood to outfall into the same 

watercourse that flows through the site. 

6.2 Schedule 3 of the Flood and Water Management 

Act 

Schedule 3 of the Flood and Water Management Act 2010 establishes SABs 

(SuDS Approving Body) in local authorities. Since the 7th January 2019, 

developments greater than 100m2 or developments containing more than one 

building require submitting a SAB application. This application requires 

developers to utilise Sustainable Drainage Systems (SuDS) in their surface water 

management for a development. 

SuDS aim to manage rainfall on site using methods that mimic natural processes, 

by making use of the landscape and vegetation to control the flow, volume and 

quality of the surface water runoff. In addition, SuDS also provide amenity 

benefits by providing aesthetically pleasing and natural landscapes, and 

biodiversity benefits by creating habitats for wildlife and vegetated areas. 

The Welsh Government’s Statutory Standards for Sustainable Drainage Systems 

contains six standards, which details the requirements for the surface water 

drainage. The standards are as follows: 

S1. Runoff destination 

S2. Hydraulic control 

S3. Water quality 

S4. Amenity 

S5. Biodiversity 

S6. Construction, operation and maintenance 

These form a set of principles which must be considered in the design of the 

SuDS features in order to obtain approval by the SAB. 

6.3 S1 – Runoff Destination 

The Welsh Government’s SuDS Standard S1 provides a discharge hierarchy for 

surface water from developments, as well as exemption criteria for each level that 

must be met before the next level can be considered. The discharge hierarchy is 

shown below: 

• Level 1: Surface water runoff is collected for use; 

• Level 2: Surface water runoff is infiltrated to ground; 

• Level 3: Surface water runoff is discharged to a surface water body; 
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• Level 4: Surface water runoff is discharged to a surface water sewer, 

highway drain, or another drainage system; 

• Level 5: Surface water runoff is discharged to a combined sewer. 

The aim of this is to encourage developments to use runoff as a resource and 

ensure that runoff is sustainably managed to avoid any negative impacts from the 

development, such as increased flood risk.  

6.3.1 Level 1 – Collected for Use 

Rainwater harvesting systems can be effective to reuse grey water to flush toilets 

or for some industrial uses. These systems require pumps and perform most 

efficiently when the application for re-use are concentrated together and near to 

the collected surface water.  

The potential use of Rainwater Harvesting was explored for the development, 

however it is not considered to be practicable due to the required needs and layout 

of proposed school. 

There are lavatories proposed within the building, however they are sparsely 

spread across the development. Significant internal pipework would be required to 

pump the harvested rainwater large distances around the building masterplan, 

meaning that the solution would be inefficient and require significant energy to 

operate, which would not be sustainable. 

6.3.2 Level 2 – Infiltrate to Ground 

Level 2 of the hierarchy promotes infiltration of runoff to ground, mimicking 

natural infiltration and recharging below ground aquifers. The concept of 

infiltration is intended at trying to prevent runoff from sites when there are small 

rainfall events. The goal is to minimise the discharge of polluted runoff from 

entering streams and rivers, particularly in summer periods when there is low 

flows. The emphasis is on achieving no runoff for small rainfall events which are 

less than 5mm. 

Initial geotechnical desk study indicated that cohesive material is present beneath 

the site. It is therefore anticipated that the majority of the existing runoff flows 

overland. Consequently, pending the results of a Ground Investigation, infiltration 

measures are not considered appropriate as a primary means of disposal for the 

site. Dependant on Ground Investigation results, there may be an opportunity to 

dispose some of the storm water via infiltration. However, it is considered that the 

majority of surface water will need to discharge by other methods. 

6.3.2.1 Eastern Catchment  

The proposed school building and its associated external areas, including the 

earthworks, takes up the majority of the eastern catchment to the west of the 

watercourse. Building Regulation Document H require that no point infiltration 

should not be built within 5m of a building or a road. Therefore, the space 

available for potential infiltration is constrained.  
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The only space that an infiltration feature could be incorporated into the design is 

to the east of the turning head building. However, due to its proximity to the 

watercourse, there is unlikely to be much potential for infiltration.  

It is proposed that raingardens are to be employed as a SuDS solution. Due to 

their proximity to the building and the road, they will need to be lined, which will 

limit their ability to contribute to interception. Evapotranspiration in summer is a 

key mechanism for reducing runoff. 

It is considered that the majority of surface water emanating from this catchment 

will need to discharge by other methods. 

6.3.2.2 Western Catchment 

As a part of the storm water management network for this catchment a detention 

basin is proposed which is proposed to be unlined. Whilst not being the main 

disposal method for the storm runoff these unlined features could contribute to the 

interception of the first 5mm of rainfall for the site. Similar to the western 

catchment, lined raingardens are to be employed which will contribute with 

evapotranspiration. 

6.3.2.3 Drop-off Catchment 

Due to the proximity to Bryn Road and the large expanse of road and parking 

infrastructure there is minimal potential for infiltration. Raingardens are to be 

employed and will contribute with evapotranspiration. 

6.3.3 Level 3 – Discharge to a Surface Water Body 

An existing watercourse flows through the centre of the site eventually connecting 

to Alltami Brook, to the north east of the site. It is proposed that the primary 

method of dealing with the surface water runoff from site will be to discharge into 

the watercourse.  

The runoff from the site will be collected by a drainage network and be attenuated 

to before out falling into the watercourse. Raingardens, basins and pervious 

pavements are proposed in conjunction with hydraulic control measures to 

attenuate the flows to achieve the required runoff rate. Drawing FL0101-ARP-01-

00-DR-C-25001 shows the proposed drainage strategy for the development, 

including the two basins.  

As this will form the proposed discharge destination for the western and eastern 

catchment, options further down the hierarchy have not been considered for these. 

6.3.4 Level 4 – Discharge to a Surface Water Drainage 

The drop off area to the north of the site currently discharges its storm drainage at 

an uncontrolled rate into the highway drainage within Bryn Road.  

Diverting runoff from this area into the watercourse was investigated. However, 

due to the terrain levels connection was not viable. Therefore, it is proposed to 



  

Flintshire County Council - WEPco Campus Mynydd Isa
Drainage Strategy Report

 

FL0101-ARP-01-00-RP-C-20001 | Issue 1 | 30 June 2021  

\\GLOBAL\EUROPE\CARDIFF\JOBS\280000\280340-00\4 INTERNAL PROJECT DATA\4-50 REPORTS\CIVIL\DRAINAGE STRATEGY\FL0101-ARP-01-00-RP-C-20001 MYNYDD 

ISA DRAINAGE STRATEGY_V1.0.DOCX 

Page 17

 

retain the connection into the highway drainage at a controlled rate as shown on 

drawing FL0101-ARP-01-00-DR-C-25001. 

6.4 S2 – Surface Water Runoff Hydraulic Control 

Standard S2 details the requirements for hydraulic runoff from the site. It is 

broadly split into three main sections, runoff control, volumetric control and 

interception.  

6.4.1 Volumetric Control 

The runoff volume discharged from site can be as harmful to downstream flood 

risk as peak flow rates.  It is therefore essential to ensure that volume of runoff 

discharged from the site during rainfall events is controlled. Where possible, for 

the equivalent rainfall event, the runoff volume from a development should not 

exceed the volume of runoff from the equivalent area in its natural undeveloped 

state. 

The volumetric control of runoff should be demonstrated to meet greenfield 

runoff behaviour for all events and particularly those relevant for the mitigation of 

flood risk in the receiving watercourse.  

Additional runoff volumes from impermeable areas can cause an increase in flood 

risk downstream of the site, even when controlled to the GRR. Where possible, 

the difference in volume should be infiltrated or discharged at a slower rate. 

Greenfield runoff rates are generally 3-4 times greater for the 1 in 100 year 

rainfall event when compared to the 1 in 1 year rainfall event. To capitalise on the 

use of the 1 in 100 year Greenfield runoff allowance, long term storage must be 

provided; whereby a specified volume of water is held on site for a longer period 

in comparison to the attenuated storage volume.  

Long Term Storage is the term given to the volume of time-based storage which 

should to be provided for additional surface water runoff volume that is generated 

by a development that is greater than the volume of greenfield runoff. The 

greenfield runoff volume is calculated using a 1:100 year 6 hour event. 

Developing solutions incorporating long term storage can be challenging due to 

special and hydraulic requirements to control the different discharge rate. 

An alternative approach to managing the extra runoff volumes from extreme 

events separately from the main drainage system is to release all runoff (above the 

1 year event) from the site at a maximum rate to QBAR. This avoids the need to 

undertake more detailed long-term storage calculations and simplifies the 

attenuation provisions. Therefore all areas of the development located on 

greenfield land will be limited to QBAR. 

Volumetric control will need to be considered for each catchment based on the 

potential future impermeable area.  
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6.4.1.1 Attenuation  

The proposed strategy for attenuating the surface water is by basins, pervious 

pavement, attenuation cells and raingardens. 

Raingardens have been extensively incorporated into the drainage design. These 

raingardens aim to provide attenuation up to the 1:1 year event which will reduce 

the reliance on the basins. 

Two separate attenuation basins have been included as a part of the proposed 

drainage networks. The attenuation basins would have a maximum storage depth 

of 1.5m (south – 1.0m) with 0.3m freeboard to the top of the basin for a 100 year 

return period including an allowance for climate change. Side slopes would be 1 

in 3, with one side slope of 1 in 5. 

To restrict flows from the attenuation basins to the watercourse, flow control 

devices would need to be included within the proposed basin outlets. There may 

be a requirement for penstock valves to allow for proper maintenance and 

management of a pollutant spillage. 

Due to spatial constraints there is insufficient space to accommodate the all the 

necessary attenuation volume within the basin. It is proposed to connect the basin 

to the storage located under the Multi use Games Area(MUGA), where 665m3 of 

cellular storage is to be provided . 

The unlined basins will contribute to interception requirement. Due to the extents 

of the development minimal space is available for the basin. Therefore it is 

proposed to extend its storage by connecting it to attenuation cells located under 

the nearby MUGA area as shown on drawings FL0101-ARP-01-00-DR-C-25001. 

6.4.2 Runoff Control 

Some historical works have taken place on site to form plateaus when the school 

estate was developed. Investigations conclude that the current site has a 

conventional drainage network that discharges at an uncontrolled rate, into the 

watercourse (main school site) and into Bryn Road (drop-off area). Therefore, the 

pre-developed sections of site can be considered brownfield sites which will be 

used to inform the discharge rates from the site. 

As discussed in Section 3.2.2 and 3.2.3, the greenfield and brownfield runoff rates 

for the site have been calculated and interpreted to deduce discharge rates for each 

catchment. The amount of existing brownfield contribution for each proposed 

catchment has been considered, ensuring that a 30% betterment was provided. 

Then based on the current site use a combined proportional greenfield and 

brownfield discharge rate was calculated for each catchment. 

The eastern section of the site is a rugby pitch and considered mostly 

undeveloped. Therefore a larger proportion of the calculated discharge rate is 

based on the greenfield runoff rate. The western part of the site, containing the 

existing school, is mostly impermeable and has therefore been considered mostly 

as a brownfield area. The northern drop-off area has been considered as 
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brownfield. Refer to the hydrology calculations note in Appendix C for full 

details. 

The proposed impermeable areas and calculated discharge rates are as follows: 

Catchment Proposed Impermeable Area 

(ha) 

Discharge Rate Restriction 

(l/sec) 

Western (Phase 1) 

Catchment 
0.798 17.3 

Eastern (Phase 2) 

Catchment 

1.407 

 

61.8 

Northern Drop-Off Area 0.263 20.4 

TOTAL 2.552 99.5 

Table 2 – Proposed catchment flow restrictions 

It is proposed that the total discharge rate from the development into the 

watercourse, from the phase 1 and phase 2 catchments, should be limited to 

79.1l/s. The discharge rate from the northern drop-off catchment into the existing 

highway drainage is proposed to be limited to 20.4l/s. These flow rates will be 

achieved by installing vortex flow controls upstream of the discharge locations.  

A climate change allowance of 30% has been proposed for the development based 

on Table 2 of UK Government’s climate change guidance.1 This consideration has 

been confirmed by the North Wales SuDS guidance and will be applied in the 

modelling. 

6.4.3 Interception 

The Welsh Governments “Statutory Standards for Sustainable Drainage Systems” 

require that, as far as practical, there should be no discharge from a site during the 

first 5mm of a rainfall event. This attribute is considered to be met by utilising 

systems as described in Table G2.1 of the standard or by demonstrating 

compliance through other means. 

The concept of interception is to prevent any runoff taking place from sites when 

there are small rainfall events. The aim is to minimise the discharge of polluted 

runoff from entering streams and rivers, particularly in summer periods when they 

have low flows. Impermeable surfaces generate runoff from nearly all rainfall 

events, and this can have a negative impact on the morphology and ecology of 

receiving water bodies. Interception is aimed at trying to replicate greenfield 

runoff conditions.  

Interception mechanisms are based on runoff retention. This can be achieved 

using rainwater harvesting, using soil storage and evaporation.  

 
1 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#history 
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Greenroofs have been considered for the development. However, following 

investigation, their use has been discounted from the scheme due to the ongoing 

maintenance and the increased imposed weight on the roof.  

Reviewing Table G2.1 and giving consideration to the site the following SuDS 

features offer a suitable approach to meet the interception criteria: 

• Bioretention areas/ raingardens;  

• Detention Basins; and 

• Permeable surfaces. 

In total, there is approximately 1600m2 of unlined bioretention features. The total 

amount of bioretention features across the site has been maximised to provide a 

greater contribution to interception requirements. Potential for infiltration is 

however anticipated to be low and may be insufficient to intercept all of the first 

5mm of rainfall. In accordance with Table G2.1 in the Welsh Statutory Standards 

for Sustainable Drainage, it can be said that the first 5mm of rainfall from 

contributing impermeable area equal to five times the unlined vegetated 

bioretention areas can be assumed to be intercepted. 

There is insufficient space available on the proposed site for bioretention systems 

with a plan area equivalent to a fifth of the impermeable area, and it will not be 

possible to use unlined systems in the eastern catchment due to the proximity to 

the building. However, it is anticipated that 760m2 of bioretention systems 

adjacent to the car park in the west could be unlined, thus contributing to the 

interception requirement. Therefore, it is assumed that 3,800m2 of impermeable 

area on the site is sufficiently intercepted through this method.   

Two detention basins are proposed as part of the storm drainage network to 

attenuate and treat flows from the eastern and western catchments. Table G2.1 

states that areas up to five times the base area of the basins can be assumed to 

meet interception requirements. The combined base area of the infiltration basins 

totals 130m2 and therefore it is assumed that approx. 650m2 of impermeable area 

on the site is sufficiently intercepted through this method.  

It is proposed to use 6,250m2 of permeable pavement for the car parks and 

MUGAs. Table G2.1 states that all permeable surfaces can be assumed to comply 

provided that there is no additional area drained to the permeable surface. It is not 

proposed to drain any additional areas to the permeable surface, therefore it is 

assumed that 6,250m2 of impermeable area on the site is sufficiently intercepted 

through this method. 

In total, based on the figures above, it is calculated that the amount of 

impermeable area on site that can be deemed to be compliant with interception 

requirements is approx. 1.07ha. Given that the total amount of impermeable area 

on site is 2.55ha, these measures are providing 42% of the required interception of 

flows on site, which equates to approximately 2.1mm of the first 5mm of rainfall. 

Disposal of significant events using solutions such as soakaway units or 

infiltration basins usually requires infiltration rates of the order of 1 x 10-6 m/s or 

higher. However, effective infiltration can be achieved with lower rates under 



  

Flintshire County Council - WEPco Campus Mynydd Isa
Drainage Strategy Report

 

FL0101-ARP-01-00-RP-C-20001 | Issue 1 | 30 June 2021  

\\GLOBAL\EUROPE\CARDIFF\JOBS\280000\280340-00\4 INTERNAL PROJECT DATA\4-50 REPORTS\CIVIL\DRAINAGE STRATEGY\FL0101-ARP-01-00-RP-C-20001 MYNYDD 

ISA DRAINAGE STRATEGY_V1.0.DOCX 

Page 21

 

units such as permeable pavements due to the large storage and infiltrating surface 

area available and the removal of sediment which would otherwise blind the 

infiltration surface. Therefore, the true interception provided through the 

permeable surfacing may be greater than suggested.  

The lined bioretention components adjacent to the main building will also 

contribute to the interception requirements in terms of evapotranspiration. The 

Additionally the proposed bio-remediation channels will also provide some 

additional interception through the soil storage. 

6.5 S3 – Water Quality 

The Welsh Standard S3 covers the necessary water quality requirements for a 

scheme to prevent negative impacts on receiving waters.  

During construction, it is likely that silts will be mobilised by rainfall which if 

uncontrolled will be conveyed to the downstream watercourses. The contractor 

will likely need to use a combination of settlement ponds and Siltbusters to 

capture silt during the earthworks stage. This will be detailed in the Contractor’s 

method statements. 

The Simple Index Approach has been used to determine the pollution hazard 

index for the runoff and appropriate mitigation measures through SuDS.  The 

strategy is to treat runoff at source and then connect to the main storm water 

network. Appropriate stages of treatment, often referred to as ‘treatment trains’ 

will be required to ensure adequate pollution mitigation is provided.  

There are several zones within the development that require different treatment 

considerations. As shown on Figure 10 the various treatment zones are: 

1. Roof (South); 

2. Roof (North); 

3. Car Parks; 

4. Site Access Road; 

5. MUGAs 

6. Footpaths, school yard and sports yard; and 

7. Northern Drop-Off Road 

8. All-weather Pitch 
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Figure 10: Treatment Zones 

A summary of the Simple Index Approach for each zone is included in Appendix 

E. 

6.5.1 Roof (South) 

The construction makeup of the roof for the proposed building is to be confirmed. 

However, it is currently expected to be an aluminium type. As such, it has 

conservatively been assumed that the “Commercial/Industrial Roofing: High 

potential for metal leaching” land use category could apply. With the source 

control bioretention system option required for interception, the SuDS treatment 

train would be as follows: 
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Figure 11: Roof (South) Treatment Train (Simple Index) 

Therefore, a bioretention system would be suitable to treat the water to a sufficient 

level prior to discharging from the site. 

6.5.2 Roof (North) 

The construction makeup of the roof for the proposed building is to be confirmed. 

However, it is currently expected to be an aluminium type. As such, it has 

conservatively been assumed that the “Commercial/Industrial Roofing: High 

potential for metal leaching” land use category could apply. With the source 

control bioretention system option required for interception, the SuDS treatment 

train would be as follows: 

 

 

 Figure 12: Roof (North) Treatment Train (Simple Index) 

Therefore, a bio-remediation channel would be suitable to treat the water to a 

sufficient level prior to discharging from the site. 

6.5.3 Car Parks 

“Non-residential car parking with frequent change” category was selected. 

It is proposed to use a pervious asphalt build-up for the car park, meaning that the 

surface water in this area is drained and treated at source. The SuDS treatment 

train is as follows: 
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Figure 10: Car Park Treatment Train (Simple Index) 

Therefore, pervious pavement would be suitable to treat the water to a sufficient 

level prior to discharging from the site 

6.5.4 Site Access Road 

Infrequent LGV movements are expected on site with some deliveries to the 

school and weekly refuse vehicles using the road. Therefore, the ‘low traffic 

roads’ category was selected.  

 

Figure 11: Site Access Road Treatment Train (Simple Index) 

Therefore, the detention basin would be suitable to treat the water to a sufficient 

level prior to discharging from the site 

6.5.5 MUGAs 

Traffic is not expected on the MUGAs and therefore the ‘low traffic roads’ 

category has been selected.  
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Figure 12: MUGA Treatment Train (Simple Index) 

Therefore, the combination of permeable surfacing and the detention basin would 

be suitable to treat the water to a sufficient level prior to discharging from the site. 

6.5.6 Footpaths, School Yard and Sports Yard 

Occasional emergency access is expected in these areas of the site. Therefore, the 

‘low traffic roads’ category was selected. 

 

 

Figure 13: Footpaths, School Yard and Sports Yard Treatment Train (Simple Index) 

Therefore, the combination of the filter drain and detention basin would be 

suitable to treat the water to a sufficient level prior to discharging from site. 

6.5.7 Northern Drop-Off Road 

Due to the volume of traffic anticipated to use the drop-off area, the ‘roads 

(excluding low traffic roads, highly frequented lorry approaches to industrial 

estates, trunk roads/motorways)’ category has been selected. Bioretention systems 

are proposed in this area of the site to capture the flows from the roads. 
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Figure 14: Northern Drop-Off Road Treatment Train (Simple Index) 

Therefore, a bioretention system would be suitable to treat the water to a sufficient 

level prior to discharging from the site. 

6.5.8 All-weather pitch 

The drainage for the all-weather pitch is proposed to be undertaken by a specialist. 

The flows will be suitably treated by the construction layer and there will be no 

potential for contaminants to enter the drainage system, therefore no additional 

treatment is proposed. However, the detention basin will provide some further 

treatment downstream if necessary.  

6.6 S4 – Amenity and S5 Biodiversity 

The Welsh Standard S4 states that the surface water management systems should 

maximise amenity benefits.  

The Welsh Standard S4 and S5 state that the surface water management system 

should maximise amenity and biodiversity benefits. 

The use of bioretention systems would provide a planted green space that would 

add visual appeal to the development. The planting of the bioretention systems 

could be selected to provide a diverse range of flora. Similarly, the basins can be 

shaped to look visually appealing and provide provision for additional flora, fauna 

and wildlife habitats. 

The planting types will be selected by a Landscape Architect in subsequent design 

stages. 

6.7 S6 – Construction, Operation and Maintenance  

Standard S6 requires that the proposed surface water drainage systems are 

designed such that they can be constructed, operated and maintained easily, safely 

and cost effectively for the whole design life of the systems. They should also aim 

to minimise the use of natural resources and embedded carbon. 

These aspects will be considered through the design of the drainage system. A 

SuDS Management Plan will be developed to determine how the proposed SuDS 

features can be effectively and efficiently managed with associated ongoing costs 

for maintenance included where possible. Where possible, natural resources will 

be utilised. 
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The SuDS management plan will be submitted as part of the full SAB application. 

An access track has been provided around each of the attenuation basins to 

facilitate an area for inspection and maintenance. Access to each basins has been 

incorporated into the design. 

6.8 Additional Considerations 

6.8.1 DCWW Storm drainage 

A section of DCWW’s existing storm drainage crosses the existing site to the 

south. This storm sewer will need to be retained as it services the existing 

residential development to the west. 
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7 Summary 

This drainage strategy has considered the existing site conditions and constraints, 

the proposed development, together with potential discharge points. 

The site is currently a school– concentrated to the west of the site. The site is 

within an area with a low risk of fluvial flooding. Localised areas within the site 

have low risk of surface water flooding. These areas appear to be topographical 

low areas centred around the watercourse running to the north east through the 

centre of the site.  

DCWW’s plans show a storm water network, servicing the western residential 

development, crosses the south of the proposed development traversing the site 

and discharging into the watercourse.  

Access to the proposed development will be from the north be via Bryn Road as 

the existing case. The proposed school building and its associated infrastructure 

take up most of the phase 1 extents. Therefore, limited space is available to locate 

soft/green infrastructure to aid the SuDS network.  

Significant earthworks are required to form the level plateau for the buildings due 

to the existing site slope. The proposed earthworks have shaped and informed the 

drainage strategy. 

The proposed foul flows from the development were estimated based on inputs 

from the client indicating the likely population levels. DCWW have been 

consulted and confirmed they had sufficient capacity to accommodate the 

expected foul drainage. Due to the site levels and location of the public sewer a 

foul pumping station will be required to convey the foul flows to the public sewer. 

The surface water drainage strategy has been considered in accordance with the 

Welsh Government’s Statutory Standards for Sustainable Drainage Systems. 

Consideration has been given to the proposed runoff destination, hydraulic 

control, water quality, amenity and biodiversity for the scheme. The storm 

drainage proposals for the development will need to be approved by the local 

SAB. Bioretention media, detention basins and pervious pavements have been 

incorporated into the concept design, following SuDS standards. The GRR for the 

site has been estimated. Discharge from the areas current not developed will be 

limited to the GRR. And the areas that currently house the school and other 

impermeable areas will be limited to the 1:1 year brownfield rate with a 30% 

betterment. 
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Drawing 1:  FL0101-ARP-01-00-DR-C-22011 Proposed General Arrangement 

Sheet 1 

Drawing 2:  FL0101-ARP-01-00-DR-C-22012 Proposed General Arrangement 

Sheet 2 

Drawing 3:  FL0101-ARP-01-00-DR-C-22021 Proposed External  Finished 

Levels Sheet 1 

Drawing 4:  FL0101-ARP-01-00-DR-C-22022 Proposed External  Finished 

Levels Sheet 2 

Drawing 5:  FL0101-ARP-01-00-DR-C-21001 Proposed Earthworks 

Drawing 6:  FL0101-ARP-01-00-DR-C-25001 Existing Drainage and Utilities  

Drawing 7:  FL0101-ARP-01-00-DR-C-24001 Proposed Drainage Layout 
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7. Earthworks slopes shown are 1 in 3.
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structure is required during construction phase to 
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6. Existing school to remain open during construction 

potential comments received from statutory authorities.

change in subsequent design stages and following any 

5. The details shown on this drawing are subject to 

AOD).

4. All levels are shown above ordnance datum (m 

Ordnance Survey G.P.S. Datum HSP Consulting.

Road, Mold Site Survey May 2020, related to 

3. Topographic survey based on: Argoed School, Bryn 
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1. Do not scale from this drawing.

2. The details shown on this drawing are based on a 

RIBA Stage 3 produced for MIMWEP Stage 2. The 

details will need to be reviewed and revised during 

subsequent design stages.

3. Topographic survey based on: Argoed School, 

Bryn Road, Mold Site Survey May 2020, related to 

Ordnance Survey G.P.S. Datum HSP Consulting.

4. All levels are shown above ordnance datum (m 

AOD).

5. The details shown on this drawing are subject to 

change in subsequent design stages and following 

any potential comments received from statutory 

authorities.

6. All imported material to be Granular Class 1A / 1B 

general fill and be placed and compacted in layers, in 

accordance with earthworks specification.

7. The earthworks strategy is to achieve a cut/fill 

balance for the two phases to minimise amount of 

imported material and to mitigate the need for 

temporary stockpiling during construction. A balance 

has been found for the first phase. The finished levels 

of the second phase will need to be raised to reduce 

the current net material - to be undertaken at future 

design phases. 

8. Assumed construction build-ups:-

Phase 1 - 500mm

Phase 2 - 450mm

Build-up depth to be confirmed at future design 

phases and likely to be revised in due course.

Note the construction build-up refers to the depth 

between the formation and finished levels.

9. Layouts are based on conceptual layouts received 

from Ares on 11-06-2021 and are subject to ongoing 

coordination and further design development during 

subsequent stages.

150.0

155.0

160.0160.0

145.0

150.0

155.0

160.0160.0

145.0

150.0

155.0

160.0160.0

150.0

155.0

160.0160.0

150.0

155.0155.0

Phase 2 - Proposed Formation LevelsPhase 1 - Proposed Formation Levels

Site Boundary

Phase 1 and 2 Formation Levels 

Contours

Proposed depth of Cut

Proposed depth of Fill

Permanent Retaining Wall

Indicative Temporary Case 

Retaining Wall

Retaining Wall A

Retaining Wall B

Retaining Wall C

Scale 1:500

Retaining Wall A Retaining Wall B
Scale 1:500

Retaining Wall C
Scale 1:500

3
.2

2
m

1
.2

5
m

2
.0

m

(Max. height approx. 2.5m)

Indicative Temporary Case Retaining Wall

(Max. height approx. 2.5m)

Indicative Temporary Case Retaining Wall

(Max. height approx. 1.1m)

Indicative Temporary Case Retaining Wall

Phase 1

Cut:  13966 cu m

Fill:  12688 cu m

Net:  1278 cu m

Phase 2

Cut:  29884 cu m

Fill:  890 cu m

Net:  28994 cu m

Basin

Cut:  1025 cu m

Fill:  0 cu m

Net:  1025 cu m

Note - Volumes do not include top soil strip

system required to protect wall

investigate if vehilce restraint 

Risk assessment required to 

F 0.00m

F 0.00m

F 0.00m

F 0.00m

F 0.00m

F 0.01m

F 0.01m

F 0.01m

F 0.02m

F 0.02m

F 0.02m

F 0.02m

F 0.03m

F 0.03m

F 0.04m

F 0.04m

F 0.04m

F 0.04m

F 0.05m

F 0.05m

F 0.06m

F 0.06m

F 0.06m

F 0.06m

F 0.07m

F 0.07m

F 0.08m

F 0.08m

F 0.09m

F 0.09m

F 0.09m

F 0.09m

F 0.10m

F 0.10m

F 0.11m

F 0.11m

F 0.11m

F 0.11m

F 0.11m

F 0.12m

F 0.12m

F 0.13m

F 0.13m

F 0.13m

F 0.13m

F 0.14m

F 0.15m

F 0.15m

F 0.15m

F 0.16m F 0.16m

F 0.17m

F 0.17m

F 0.18m

F 0.18m

F 0.19m

F 0.19m

F 0.19m

F 0.20m

F 0.20m

F 0.20m

F 0.21m

F 0.21m

F 0.21m

F 0.21m

F 0.22m

F 0.22mF 0.22m

F 0.22m

F 0.23m

F 0.23m

F 0.24m

F 0.24m

F 0.24m

F 0.24m

F 0.24m

F 0.24m

F 0.25m

F 0.25m F 0.25m

F 0.25m

F 0.25m

F 0.25m

F 0.26m

F 0.26m

F 0.27m

F 0.27m

F 0.28m

F 0.28m

F 0.28m

F 0.29m

F 0.29m

F 0.29m

F 0.29m

F 0.30m

F 0.30m

F 0.30m

F 0.30m F 0.31m

F 0.31m

F 0.31m

F 0.31m

F 0.31m

F 0.32m

F 0.33m

F 0.33m

F 0.34m

F 0.34m

F 0.34m

F 0.35m

F 0.35m

F 0.36m

F 0.36m

F 0.36m

F 0.37m

F 0.37m

F 0.37m

F 0.37m

F 0.37m

F 0.38m

F 0.38m

F 0.38m

F 0.38m

F 0.39m

F 0.39m

F 0.40m

F 0.40m

F 0.40m

F 0.41m

F 0.41m

F 0.41m

F 0.42m

F 0.42m

F 0.42m

F 0.42m

F 0.43m

F 0.43m

F 0.44m

F 0.45m

F 0.46m

F 0.46m

F 0.46m

F 0.46m

F 0.47m

F 0.47m

F 0.47m

F 0.49m

F 0.49m

F 0.49m

F 0.50m

F 0.50m

F 0.50m

F 0.51m F 0.52m

F 0.52m

F 0.52m

F 0.52m

F 0.53m

F 0.53m

F 0.54m

F 0.55m

F 0.55m

F 0.56m

F 0.56m

F 0.56m

F 0.56m

F 0.57m

F 0.58m

F 0.59m

F 0.60m

F 0.60m

F 0.60m

F 0.60m

F 0.61m

F 0.62m

F 0.62m

F 0.62m

F 0.63m

F 0.64m

F 0.64m

F 0.65m

F 0.65m

F 0.66m

F 0.66m

F 0.66m

F 0.67m

F 0.67m

F 0.68m

F 0.68m

F 0.69m

F 0.69m

F 0.69m

F 0.69m

F 0.70m

F 0.70m

F 0.71m

F 0.71m F 0.71m

F 0.73m

F 0.73m

F 0.73m

F 0.74mF 0.74m

F 0.75m

F 0.75m

F 0.75m

F 0.75m

F 0.76m

F 0.76m

F 0.76m

F 0.76m

F 0.77m

F 0.77m

F 0.78m

F 0.78m

F 0.78m

F 0.79m

F 0.79m

F 0.79m

F 0.80m

F 0.80m

F 0.80m

F 0.81m

F 0.81m

F 0.81m

F 0.81m

F 0.81m

F 0.82m

F 0.82m

F 0.82m

F 0.82m

F 0.82m

F 0.83m

F 0.83m

F 0.83m

F 0.83m

F 0.84m

F 0.84m

F 0.84m

F 0.85m

F 0.85m F 0.87m

F 0.87m

F 0.87m

F 0.87mF 0.88m

F 0.88m

F 0.88m

F 0.88m

F 0.88m

F 0.89m

F 0.89m

F 0.89m

F 0.90m

F 0.90m

F 0.91m

F 0.91m

F 0.92m F 0.92m

F 0.93m

F 0.93m

F 0.94m

F 0.94m

F 0.94m

F 0.95m

F 0.96m

F 0.96m

F 0.96m

F 0.97m

F 0.97m

F 0.97m

F 0.98m

F 0.98m

F 0.99m

F 0.99m

F 0.99m

F 0.99m

F 1.00m

F 1.00m

F 1.00m

F 1.01m

F 1.01m

F 1.02m

F 1.02m

F 1.02m

F 1.03m

F 1.03m

F 1.03m

F 1.04m

F 1.04m

F 1.04m

F 1.05m

F 1.05m

F 1.06m

F 1.07m

F 1.09m

F 1.09mF 1.09m

F 1.10m

F 1.10m

F 1.10m

F 1.10m

F 1.12m

F 1.13m

F 1.14m

F 1.14m

F 1.14m

F 1.16m

F 1.17m

F 1.18m

F 1.18m

F 1.18m

F 1.18m

F 1.18m

F 1.19m

F 1.19m

F 1.20m

F 1.20m

F 1.21m

F 1.21m

F 1.24m

F 1.25m

F 1.25m

F 1.26m

F 1.27m

F 1.29m

F 1.29m

F 1.29m

F 1.30m

F 1.30m F 1.32m

F 1.32m

F 1.32m

F 1.33m

F 1.35m

F 1.35m

F 1.35m

F 1.35m

F 1.36m

F 1.38mF 1.39m

F 1.40m

F 1.41m

F 1.42m

F 1.42m

F 1.42m

F 1.42m

F 1.42m

F 1.43m

F 1.43m

F 1.43m

F 1.44m

F 1.44m

F 1.46m

F 1.46m

F 1.47m

F 1.48m

F 1.49m

F 1.49m

F 1.50m

F 1.51m

F 1.52m

F 1.52m

F 1.53m

F 1.53m

F 1.53m

F 1.54m

F 1.54m

F 1.55m

F 1.55m

F 1.55m

F 1.57mF 1.58m

F 1.58m

F 1.59m

F 1.63m

F 1.63m

F 1.64m

F 1.64m

F 1.67m

F 1.67m

F 1.67m

F 1.68m

F 1.69m

F 1.70m

F 1.71m

F 1.71m

F 1.72m

F 1.74m

F 1.76m

F 1.76m

F 1.76m

F 1.77m

F 1.79m

F 1.79m

F 1.79m

F 1.80m

F 1.83m

F 1.84m

F 1.84m

F 1.85m

F 1.86m

F 1.86m

F 1.86m

F 1.87m

F 1.87m

F 1.88m

F 1.88m

F 1.90m

F 1.90m

F 1.90m

F 1.90m

F 1.91m

F 1.92m

F 1.94m

F 1.95m

F 1.98m

F 1.98m

F 1.99m

F 2.00m

F 2.01m

F 2.04m

F 2.04m

F 2.04m

F 2.05m

F 2.05m

F 2.08m

F 2.10m

F 2.10m

F 2.13m

F 2.14m

F 2.14m

F 2.15m

F 2.17m

F 2.18m

F 2.20m

F 2.21m

F 2.21m

F 2.21m

F 2.22m

F 2.26m

F 2.28m

F 2.29m

F 2.32m

F 2.33m

F 2.34m

F 2.35m

F 2.36m

F 2.38m

F 2.38m

F 2.38m

F 2.39m

F 2.43m

F 2.50m

F 2.53m

F 2.53m

F 2.56m

F 2.57m

F 2.60m

F 2.61m

F 2.62m

F 2.67m

F 2.68m

F 2.70m

F 2.70m

F 2.71m

F 2.75m

F 2.80m

F 2.81m

F 2.82m

F 2.83m

F 2.84m

F 2.85m

F 2.86m

F 2.86m

F 2.87m

F 2.89m

F 2.93m

F 2.94m

F 3.02m

F 3.04m

F 3.05m

F 3.07m

F 3.18m

F 3.20m

F 3.22m

F 3.25m

F 3.35m

F 3.36m

F 3.37m

F 3.40m

F 3.41m

F 3.55m

F 3.57m

F 3.61m

F 3.62m

F 3.78m

F 4.05m F 4.17m

151.45

151.21

152.05

151.73

151.64

149.84

150.11

148.76

149.38

148.50

154.96

154.92

49
.00

0

6
5
.0
0
0

58
.00

0

HR 
Ht
: 1
.0

m

155.16

OD01

LW03

OD02

OD04

OD05

OD06

OD07

OD08

OD09

OD10

OD11

OD12

OD03

OD04A

LW04

LW01

LW02

E=326225.101

N=364711.122

H=154.196

E=326331.284

N=364585.960

H=155.779

E=326262.128

N=364658.135

H=155.916

E=326256.843

N=364576.908

H=158.237

E=326323.815

N=364533.403

H=157.183

E=326368.100

N=364510.599

H=155.526

E=326389.778

N=364553.215

H=155.790

E=326373.889

N=364575.396

H=155.133

E=326352.752

N=364602.397

H=155.682

E=326340.816

N=364626.394

H=154.812

E=326303.283

N=364665.715

H=154.653

E=326291.892

N=364690.713

H=156.730

E=326282.628

N=364637.586

H=154.921

E=326289.497

N=364568.992

H=158.063

E=326350.029

N=364575.494

H=156.314

E=326300.038

N=364611.793

H=154.990

E=326312.667

N=364593.318

H=154.946

147.50

151.00

150.50

150.00

149.50

148.50

148.00

147.00

146.50

146.00

1
5
4
.0
0

1
5
3
.5
0

1
5
3
.0
0

1
5
1
.0
0

1
5
1
.5
0

1
5
2
.5
0

1
5
2
.0
0

1
4
9
.0
0

150.50

150.00

1
4
9
.5
0

1
4
8
.5
0

154.50

154.00

153.50

153.00

151.00

151
.50

152.5
0

152
.00

155.00

15
5.
50

155.50

15
6.
00

156.00

15
7.
00

157.
00

154.50

154.00

15
6.
50

156.50

153.50

153.00

158.00

157.50

156.00

157.00

156.50

158.00

157.50

158.50

1
5
8
.5
0

157.00

155.50

157.50

156.00

157.00

156.50

1
5
5
.0
0

1
5
5
.5
0

15
6.
00

1
5
7
.0
0

1
5
6
.5
0

147.50

154.00

153.50

153.00

151.00

151.50

152.50

152.00

149.00

150.50

150.00

149.50

148.50

148.00

148.00

155.50

157.50

156.00

157.00

156.50

154.00

153.50

153.00

151.50

152.50

152.00

20
4.0

00

20
4.
00
0

206.000

208.000

209.000

2
1
1
.0
0
0

155.01

154.79

154.76

154.68

154.49

154.74

154.56

154.40

154.57

154.60

154.41

154.25

154.09

154.31

154.56

154.37

154.12

153.94

154.04

154.31

154.61

154.57

154.29

153.94

153.65

153.44

152.83

153.22

153.53

153.84

154.14

154.33

154.04

153.62

153.36

152.87

152.50

152.16

152.61

153.10

153.43

153.80

154.09

154.32

154.57

154.34

154.14

153.90

153.63

153.30

152.93

152.37

151.67

151.51

152.76

154.17

153.89

153.63

153.35

153.10

152.17

151.43

152.13

152.61

152.92

153.16

153.39

153.71

153.93

154.19

153.72

153.50

153.10

152.85

152.60

152.32

151.87

151.14

150.96

150.57

151.82

152.16

152.47

152.73

153.02

153.36

151.71

151.28

150.70

150.01

149.67

149.31

150.01

150.63

All W
eath

er

154
.63

1
5
4
.6
5

154
.73

1
5
4
.7
1

1
5
4
.6
4

154
.59

1
5
4
.5
9

154
.66

1
5
4
.6
5

154
.53

1
5
4
.5
5

154
.63

Post

Post

1
5
4
.4
1

154.42

14
8.9

0

14
9.
26

14
9.
55

14
9.
89

1
5
0
.2
9

1
5
0
.6
1

15
0.
90

15
1.
12

15
1.1

9

151
.25

15
0.8

6

1
5
1
.0
4

151.04

15
0.
77

15
0.
22

14
9.
66

1
4
9
.3
3

14
9.
17

14
8.
78

14
8.
47

14
8.
10

1
4
5
.5
5

145.41

145.71

146
.06

146.33146.91

147.37

147.65

148.00

148.23
148.78

149.55
149.87

150.40
150.67

151.24

151.36

151.75
152.02152.32

152.
51

152
.62

152.99

1
5
2
.9
9

153.08

15
3.4

5

153.81

1
5
3
.6
3

15
3.
52

153.74

154.15

154.26

1
5
4
.0
2

1
5
3
.7
4154.49

154.73

1
5
4
.0
0

1
5
3
.0
2

153.02

153.43

1
5
2
.9
1

1
5
2
.7
2

1
5
2
.7
4

1
5
2
.7
0

153.38

152.95

152.53

152.21

152.00

151.44

150.88

151.05

151.06

151.07

150.81

150.87

150.83

150.79

150.68

150.59

150.52

150.41

150.31

150.21

150.16

150.67

150.65

150.72

150.80

150.92

151.04

151.16

151.25

151.33

151.46

151.34

151.42151.41

15
1.
37

151.62

15
3.0

8

151.56

151.64

150.71

150.37

152.06

1
5
0
.3
4

154.1
3

154
.05

153.2
3

151.26

151.64

15
1.
51

1
5
1
.1
4

1
5
0
.4
7

151.62

151.73

151.05

151.61

151.52

151.28

151.18

151.07

150.93

150.85

151.27

151.49

151.30

151.60

151.40

151.84

151.74

151.97

152.97

152.01

151.93

152.42

152.27

152.23

152.36

152.01

152.48

151.94

152.10

151.84

151.56

151.46

152.12

152.25

152.36

151.
80

152.56

152.70

152.56

152.67

152.60

152.27

152.75

1
5
0
.2
1

152.29

15
1.6

0

151.53

1
5
0
.4
4

152.94

152.96

150.26

153.06

153.12

151
.46

152.57

152.80

152.56

152.39

152.41

151.94

152.17

152.07

152.44

152.28

1
5
3
.7
2

152.45

152.53

152.61

152.64

153.02

153.03

153.67

152.91

152.49

152.70

152.98

152.50

153.13

153.46

153.92

153.93

153.95

154.15

154.34

154.49

154.54

154.49

150.73

150.75

150.67

150.53

150.47

150.45

150.34

150.22

150.08

149.98

149.85

149.68

149.64

149.14

149.19

149.30

149.49

149.98

150.05

150.25

150.27

150.06

149.69

149.72

149.82

149.72

149.55

149.67

149.26

148.64

149.02

148.50

148.17

148.81

149.01

149.26

149.31

149.39
148.81

149.20

148.70

148.89

148.89

148.77

148.63

148.28

148.50

147.76

147.88

147.36

148.24

147.95

148.39

147.72

148.57

148.62

148.48

148.10

148.17

148.18

147.33

147.54

147.89

147.07

147.14

147.14

146.65

146.85

1
5
3
.5
2

147.55

147.83

147.98

15
3.
22

148.05

145.65

145.89

145.73

146.03

146.32

146.50

146.96

147.33

153.26

153.71

154.25

154.40

154.15

154.54

153.85

153.48

153.15

153.50

154.29

154.27

153.78

153.46

153.09

153.25

153.63

153.89

154.02

154.31

154.05

153.75

153.35

153.36

153.80

154.07

154.42

154.40

154.07

153.75

153.27

152.73

153.29

153.73

154.04

154.18

153.82

Concrete

154
.12

1
5
4
.1
0

154
.09

1
5
4
.0
8

Co
ncr
ete

153
.91

1
5
3
.9
0

155.62

155.63

155.61

155.62

155.63

155.70

155.70

155.70

155.71

155.72

155.79

155.80

155.79

155.79

155.88

155.89

155.87

155.94

Goa
l

1
5
5
.6
2

155
.61

1
5
5
.6
6

152.59

154.10

154.60

154.27

153.99

154.03

154.25

154.41

150.14

154.57

154.56

154.30

154.05

154.08

154.26

154.41

154.55

154.32

154.15

154.53

301.000

302.000

304.000

305.000

306.000

3
0
7
.0
0
0

30
9.
00
0

153.73

154.02

153.31

153.52

158.80

158.79

15
4.9

8

15
4.9

3

154.92

15
4.9

6

Blocked

15
4.9

2

15
4.
90

155.55

154.99

Ga
te

154.93

154.92

48
.00

0

155.93

50
.00

0

47
.00

0

54.000

51
.0
00

52
.00

0

56
.00

0

53.000

55.000

66.000

57.
000

154.61

64.000

Dr
op
 K
erb

154.84

154.88

CONC

1
5
5
.5
8

155.30

H
and R

ail H
t: 1.0m

154.94154.94

15
5.
02

15
4.
94

15
4.
93

15
7.6

2

157.22

15
4.
97

15
4.
96

153.
20

154.94

154.90

154.90

LP

HR 
Ht
: 1
.0m

154.84

152.66

154.93

15
4.9

8

154.91

15
5.
27

15
5.2

9

154.99

15
5.2

8

154.95

155.31

15
5.3

1

15
5.2

8

155.07155.27

154.97

15
5.0

7

15
5.0

1

155.03

15
4.9

9

15
4.9

8

154.99

154.95

15
4.
95

154.99

15
5.0

7

155.67

155.07

15
5.6

9

15
5.7

6

155.74

155.09

155.13

155.29

15
6.
06

155.25

15
5.2

9

Ha
nd
 R
ail
 H
t: 
1.
0m

155.37

155.37

15
5.1

6

3.0
00

155.00

4.0
00

15
5.
03

10
.00

0

WATER-UTT

1
6
.0
0
0

15
5.1

7
15
5.0

4

155.28

Planter

Planter

Column

154.97

Column

Column

154.96 154.96

38
.00

0

39
.0
00

154.93

154.94
154.95

154.96

8
5
.0
0
0

77
.00

0

76
.00

0

7
4
.0
0
0

67.000

70
.00

0

6
8
.0
0
0

69.000

63
.00

0

72.000

15
5.0

5

154.92

15
4.
98

15
4.9

9

15
5.
01

155.86

155.71

155.49

15
5.2

8

155.09

9
3
.0
0
0

92
.0
00

91
.00

0

8
1
.0
0
0

80.000

82.000

83.000

84
.00

0

155.09

155.19

155.46

155.71

155.08

155.62

Container

Bench

Planter

Planter

Column

Column

Column

155.15
155.26

154.91

LP

LP

LP

158.03

158.04

15
5.
08

156.08

156
.07

156.08

155.94

155.73

155.60

15
5.7

9

156.09

15
6.4

01
56
.41

156.75

156.75

15
6.7

2

156.76

156.41

158.24

15
8.2

5

15
9.
70

159.74

159.71

15
9.6

9

158.26

158.42

Flooded

V
isible Trench Line

150.58

150.84

151.73

152.05

152.
68

152
.88

15
3.1

3

15
3.
57

1
5
3
.9
1

1
5
4
.1
3

154.30

154.31

154.35

154.28 154.14

153.8
8

153.7
2

153.33

152.92

152.50

152.13

151.82

151.66

151.68

15
1.
59

1
5
1
.3
2

1
5
1
.0
2

1
5
0
.6
3

150.38

150.41

150.48

151.02

151.05

151.15

151.35

1
5
1
.4
1

1
5
1
.4
3

SP

SP

SP

SP

BOL

Bush
es Ht

: 1.1m

1
5
2
.4
2

152.0
3

151.26

150.88

150.60 150.58

151.
04

151.47

151.
66

151.86

152.12

152.41

152.63

LP

LP

LP

153.80

153.26

152.85

152.53

152.20

152.07

151.85

151.74

151.71

149.80

149.99

152.23

153.70

153.97

154.15

154.32

154.58

154.20

153.76

153.24

152.74

152.36

152.00

151.72

151.54

157.25

157.14

157.01

156.67

156.47

156.37

156.03

155.94

155.93

155.91

156.13

155.87

155.55

155.24

154.62

152.94

152.83

152.77

152.74

152.77

156.58

156.24

156.37

B
u
sh

e
s H
t: 2
.5

m

1
5
1
.5
1

1
5
1
.1
8

1
5
0
.9
5

1
5
0
.5
7150.

69150.17

1
4
9
.9
8

14
9.
81

Trunk Ø: 0.6m

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.4m

Spread: 6.0m

Trunk Ø: 0.6m

Spread: 15.0m

Trunk Ø: 0.6m

Spread: 15.0m

Trunk Ø: 0.6m

Spread: 17.0m

Trunk Ø: 0.6m

Spread: 12.0m

G
a
te

Ga
te

C
h
a
in
lin

k
 F
e
n
c
e
 H
t: 1
.2

m
1
5
1
.8
0

1
5
2
.3
1

Fenc
e Ht: 

1.8m
152.46

1
5
7
.8
3

152.70

152.73

152.97

15
8.
04

To
p 
of
 b
an
k

15
2.
05

15
2.
49

152
.63

152.86

DOC 0.48

156.07
155.67

155.25

155.08

155.02

155.19

155.21

155.55

155.66

155.67

15
4.2

5

154.23

SP

15
4.
77

F
ence H

t: 2.0m

154.82

154.79

154.64

154.52

15
8.0

9

154.36

154.30

154.36

154.35

154.48

154.57154.68

154.84

155.19

158.86

Spread: 12.0m

155.18

154.84
154.67

154.53

154.44

154.37

154.30

154.26

154.31

154.46

154.58

154.72

154.81

154.94

154.51

154.36

154.22

154.24

154.32

154.38
154.28

154.43

154.51

154.59

154.69

1
5
4
.7
1

1
5
4
.8
0

1
5
5
.0
4

15
5.
23

15
5.3

7

15
8.1

2

154.83

154.59
154.41

154.23

154.10

15
8.
11

154.11

154.18

154.26

V
isible Trench Line

154.39

D
K

158.12

W
RM

15
4.3

6

154.36

154.45

15
4.
54

15
4.
60

1
5
0
.8
5

1
5
1
.0
7

151
.62

151.57

151.59

151.70

151.97

152.27

152.74

1
5
3
.8
2

153.08

154.26

1
5
4
.0
4

154.11

154.27

154.26

154.14

15
8.
63

1
5
4
.1
4

1
5
3
.9
4

152.46

1
5
3
.6
5

15
3.
37

152
.86

1
5
8
.4
0

152.19

152.32

151.99

151.71

151.17

151.41

150.85

150.52

150.37

1
5
8
.0
2

158.14

15
8.1

1

1
5
0
.5
4

153.14

1
5
4
.4
5

153.7
3

1
5
4
.6
2

153.98

153.59

153.35

152.80

152.38

151.8
6

15
1.
55

15
1.6

7

151.
77

1
5
1
.3
0

1
5
1
.3
5

15
1.
44

1
5
1
.0
1

1
5
4
.5
3

1
5
4
.3
1

1
5
0
.6
2

1
5
0
.0
7

153.97
DK

153.62

1
5
4
.0
4

158.10

153.47

153.87

1
5
8
.3
1

151.73

151.93

1
5
8
.4
3

153.02

152.65

1
5
7
.9
0

151.6
6

1
5
1
.3
1

1
4
9
.9
5

1
5
0
.8
6

1
5
1
.4
0

1
5
8
.4
0

14
9.
64

151.61

151.87

SP

SP

150.75

150.62

1
5
0
.9
7

151.31

151.51

158.25

150.43

15
1.
22

157.22

CCTV 

15
8.2

3

150.26

151.59

151.84

1
5
3
.9
0

1
5
0
.7
6

152.58

157.82

153.82

153.42

153.22

151.51

154.00

158.09

157.92

152.88

151.96

158.11

151.60

15
1.
60

15
1.
68

152.1
6

151.42

1
5
1
.5
3

158.04

151.58

151.47
151.51

B
ushes H

t: 3.0m
158.77

LP

152.33

Drop K
erb152.18

154.14

1
5
8
.0
9

152
.72

1
5
3
.8
3

1
5
4
.0
4

152.36

15
2.9

4

DK

157.
98

Visible Trench Line

1
5
7
.4
7

158.
02

1
5
7
.6
6

154.23

1
5
8
.1
9

154.03

15
7.
04

1
5
7
.6
7

P
a
n
e
l F

e
n
ce
 H
t: 2
.0

m

1
5
7
.3
3

Ga
te

DK

1
5
7
.7
2

154.20

154.18

152.28

154.09

C
h
a
in
lin

k F
e
n
ce
 H
t: 1
.0

m

1
5
8
.6
8

1
5
8
.4
6

158.08

157.75

15
1.
58

152.98

152.02

153.31

153.69

150.58

15
8.0

6

149.47

150.87

151.18

150.39

151.10

149.83

151.16

15
6.
34

155.29

156.03

1
5
5
.2
2

1
5
7
.5
6

Bushes Ht: 8.0m

155.9
1

1
5
6
.6
8

158.16

158.22

15
5.
43

156.78

15
5.4

8

155.52

155.40

156
.03

158.13

Top of bank

157.91

158.11

155.36

156.17

158.25

1
5
4
.8
9

157.16

156.54

157
.04

15
7.
10

156.81

15
2.
99

15
7.4

1

153.37

15
6.8

6

153.48

157.35

154.37

154.19

154.0
5

158.02

Co
nc
re
te 

W
all
 H
t: 4
.0m

152.4
5

154.40

153.09

153.94

15
5.0

5

155.05

158.02

C
oncrete W

all H
t: 4.0m

155.88

156.52

155.06

15
5.0

6

St
ep
s

15
5.1

9

15
7.0

3

15
6.5

1

15
6.6

91
56
.69

157.98

15
5.9

8

156.43 S
teps

15
6.
03

157.91

1
5
6
.2
2

158.09

156.53

158.23

158.20

CCTV Tower

2.0
00

1.
00
0

7.0
00

6.0
00

15
6.
38

9.0
00

1
5
5
.9
7

5.0
00

8.0
00

15
6.7

0

157.91

157.52

158.18

2
0
.0
0
0

158.23

12
.0
00

13
.0
00

11
.0
00

14
.0
00

1
7
.0
0
0

15
5.
11

15
.0
00

158.05

1
8
.0
0
0

155.11

1
9
.0
0
0

27.000

29
.00

0

34
.00

0

33
.00

0

28.000

32
.0
00

31
.00

0

30
.0
00

1
5
5
.8
4

35
.0
00

157.76

37
.0
00

40
.0
00

36
.0
00

43.0
00

1
5
6
.0
1

42
.0
00

41.0
00

49.000

158.00

5
4
.0
0
0

48.000

46.000

5
0
.0
0
0

47.000

10
2.0

00

1
5
7
.3
4

5
2
.0
0
0

5
6
.0
0
0

5
1
.0
0
0

5
3
.0
0
0

5
5
.0
0
0

5
9
.0
0
0

10
6.0

00

6
1
.0
0
0

6
3
.0
0
0

5
7
.0
0
0

6
0
.0
0
0

6
5
.0
0
0

5
8
.0
0
0

69.000

11
0.0

00

6
2
.0
0
0

66.000

6
4
.0
0
0

118.000

112.000

67.000

2
0
1
.0
0
0

68.000

71.000

72.000

70.000

73.000

203.000

20
2.
00
0

76.
000

7
4
.0
0
0

7
8
.0
0
0

7
5
.0
0
0

7
9
.0
0
0

77
.0
00

8
0
.0
0
0

8
3
.0
0
0

8
2
.0
0
0

8
1
.0
0
0

84.000

8
8
.0
0
0

8
7
.0
0
0

8
6
.0
0
0

89.000

9
1
.0
0
0

9
0
.0
0
0

9
3
.0
0
0

9
4
.0
0
0

9
2
.0
0
0

97.
000

9
5
.0
0
0

9
6
.0
0
0

155.90

98.
000

100.0
00

99.0
00

45.000

DK

156.00

155.70

156.01 155.89

155.88

155.94

154.90

155.41

155.16

155.58

155.91

155.92

155.84

155.76

155.32

155.03

154.78

15
5.1

2

LP LP

LP

LP

SP

154.54

154.86

155.26

155.66

155.93

154.52

154.85

155.24

155.63

155.86

155.96

T
hree B

ar F
ence H

t: 1.0m

154.21

154.84

155.20

155.61

155.84

VT
L

GRASS

VT
L

V
isible Trench Line

154.83

155.18

155.39

155.67

155.79

155.48

155.25

155.11

155.07
155.00

155.37

155.57
156.02

155.62

155.02

154.99

155.09

155.37

158.25

157.29

158.08

157.94

157.79

157.39

157.54

157.61

157.77

157.43

157.38

157.31

156.71

156.77

156.76

156.80

156.38

156.20

156.03

159.00

158.07

157.86

157.56

157.52

157.09

156.90

156.77

156.90

157.89

158.05
158.14

158.17

158.02

15
5.0

8

155.08

154.93

154.93

154.91

15
4.
89

15
5.7

2

H
and R

ail H
t: 0.5m

154.95

15
5.3

5

155.34
155.35

H
and R

ail H
t: 0.5m

154.97

155.35

15
5.7

3

155.73

15
5.3

5

T
op of bank

155.39

155.41

1
5
5
.3
4

15
5.
53

15
5.7

2

15
5.
70

Re
tai
nin

g W
all
 H
t: 1
.5m

15
4.8

1

15
4.
92

15
4.9

8

15
4.9

6

156.01

155.99

15
5.9

8

157.50

15
7.5

0

156.02

Co
nc
re
te 

W
all
 H
t: 1
.0m

15
7.5

1

158.23
158.24

157.50

157.55

158.23

154.31

154.39

154.48

154.58

1
5
4
.6
3

1
5
4
.6
8

1
5
4
.9
3

15
5.
13

155
.48

155
.41

155
.28

155.24

155.29

155.46

155.66

155.86

156.10

156.40

156.66

156.88

1
5
7
.1
0

1
5
7
.3
0

1
5
7
.3
8

1
5
7
.4
4

15
7.
55

15
7.
63

15
7.6

7

155
.58

155
.52

155.
41

155.38

155.41

155.59

155.80

156.01

156.22

156.53

156.77

156.99

1
5
7
.2
3

1
5
7
.4
4

1
5
7
.5
3

1
5
7
.5
9

15
7.
66

15
7.
76

15
7.7

1

15
7.8

9

15
7.
96

15
8.0

6

158.40

158.40

158.39

158.39

158.39

158.39

158.38

158.38

158.33

15
8.3

7

158.29

158.20 158.28

158.35

158.34

158.22

158.12

158.09

158.03

157.71

157.16

156.92
156.81

156.53

156.10
155.79 155.89

157.75

15
7.8

7

15
7.9

8

15
8.0

6

15
8.
31

Dr
op
 K
er
b

15
7.8

6

15
7.
95

15
8.0

3

15
7.
69

15
7.7

7

157
.88

157.94

1
5
7
.8
7

15
7.
78

15
7.
72

15
7.
62

1
5
7
.5
0

1
5
7
.4
6

157.44

157.53

1
5
7
.7
2

1
5
7
.7
5

15
7.7

1

15
7.6

2

W
R

M
1
5
7
.9
8

W
R

M
1
5
7
.9
5

1
5
8
.0
3

W
R

M
1
5
8
.0
3

1
5
7
.9
2

W
R

M

1
5
7
.8
9

1
5
8
.0
3

W
R

M
1
5
8
.0
2

1
5
7
.8
8

W
R

M

1
5
7
.8
6

1
5
8
.0
3

158.00

15
8.0

2

15
8.0

4

15
8.0

6

15
8.0

1

15
8.0

0

D
ro

p
 K
e
rb

1
5
7
.9
8

1
5
7
.9
3

1
5
7
.9
3

1
5
7
.9
4

157.90

157.70

157.48

157.26

157.17

156.93

156.71

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

H
and R

ail H
t: 1.0m

158.17

157.86

157.59

157.32

157.02

156.76

15
6.6

2

C
h
a
in
lin

k F
e
n
ce
 H
t: 1
.0

m

1
5
7
.6
6

157.69

157.87

158.20

158.30

158.39

158.48

158.56

158.67

158.73

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.5m

Spread: 10.0m

Trunk Ø: 0.5m

Spread: 10.0m

Trunk Ø: 0.4m

Spread: 10.0m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.3m

Spread: 6.0m

Trunk Ø: 0.3m

Spread: 6.0m

Trunk Ø: 0.5m

Spread: 6.0m

Trunk Ø: 0.5m

Spread: 6.0m

Trunk Ø: 0.6m

Spread: 8.0m

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 12.0m

Trunk Ø: 0.6m

Spread: 12.0m

Trunk Ø: 0.6m

Spread: 12.0m

To
p 
of
 b
an
k

15
6.
07

15
6.
87

157.
04

157.25

157.24

157.20

1
5
7
.0
5

1
5
6
.8
9

155.57

Vis
ibl
e T
ren

ch
 Li
ne
s

155.25

154.82

15
4.9

6

Bu
ild
ing
 O
ve
rh
an
g

15
7.6

4

158.81

15
8.
81

15
4.
98

15
4.
99

15
8.1

7

158.08

15
8.0

8

158.08

15
8.0

0

158.00

15
8.0

0

15
8.0

6

158.09

15
8.0

8

158.26

Top of bank

158.84

158.79

15
8.
93

1
5
8
.9
3

158.96

158.85

158.
77

15
8.
65

1
5
8
.6
2

158.0
7

1
5
8
.0
2

158.08

1
5
8
.0
7 15

8.
08

Visible Trench Line

15
8.
08

15
7.7

7

15
7.
85

157
.96

1
5
8
.0
1

1
5
7
.9
8

15
7.
90

15
7.
84

15
7.
69

1
5
7
.6
1

1
5
7
.5
2

157.51

157.62

1
5
7
.7
6

15
7.7

9

15
7.7

3

15
8.
03

 W
all H

t:2.2m

S
teps

15
8.1

2

158.99

C
hainlink F

ence H
t: 1.0m

Trunk Ø: 0.4m

158.83

158.91

41
1.
00
0

Trunk Ø: 0.6m

Spread: 18.0m

Trunk Ø: 0.7m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 8.0m

Spread: 8.0m

Trunk Ø: 0.5m

Spread: 8.0m

Spread: 10.0m

Trunk Ø: 0.6m

BOL

BOL

Ch
ain
lin
k F
en
ce
 H
t: 
1.
0m

15
8.0

6

BOL

15
8.0

2

15
8.0

3

1
5
8
.1
5

15
7.
97

1
5
8
.1
2

157.96

1
5
8
.0
1

15
8.
01

158.09

157.99

15
8.0

9

1
5
8
.0
0

42
3.0

00

15
8.
03

158.11

158.09

1
5
8
.0
8

428.000

1
5
8
.1
1

43
3.0

00

437.000

15
8.1

1

15
8.1

0

1
5
7
.9
7

15
8.0

4

41
2.
00

0

15
8.1

1

1
5
7
.9
4

157.98

157.80

156.72

157.56

15
8.
15

157.03

157.31

157.23

15
8.1

1

15
8.1

2

15
8.0

0

15
8.0

5

15
8.
06

158.07

15
8.1

2

158.03

H
and R

ail H
t: 0.5m

Dense Vegetation Ht: 12.0m

158.10

15
8.0

3

155.12

1
5
8
.4
9

158.21

15
8.
61

15
8.
59

15
4.8

6

VTL

1
5
8
.3
4

1
5
8
.3
5

158.63

158
.62

1
5
8
.3
7

1
5
8
.1
9

154.60

1
5
8
.3
6

1
5
8
.0
6

15
7.
83

43
1.
00
0

1
5
7
.8
9

1
5
7
.9
3

157.8
9

157.11

410
.00

0

158
.28

4
0
8
.0
0
0

Gat
e

158.24

1
5
8
.4
8

1
5
7
.1
3

1
5
8
.0
9

1
5
7
.3
4

158.52

41
6.
00

0

158.55

158.08

1
5
8
.5
8

157.79

1
5
8
.2
7

158.72

158.38

158.67

158.25

158.11

LP

158.38

42
9.0

00

158.90

LP

158.25

15
4.1

8

158.25

158.26

435.000

15
5.2

7

154.58

158.26

43
4.0

00

158.22

158.21

421.000

15
3.6

5

158.25

154.66

158.03

41
4.
00
0

43
2.0

00

158.27

4
0
7
.0
0
0

41
8.
00
0

15
4.7

0

158.20

157.98

15
8.0

6

15
4.6

7

153.93

155.12

15
4.6

3

154.62

158.03

15
5.1

1

15
4.8

5

156
.95

1
5
6
.0
3

15
4.8

5

15
3.9

5

15
6.4

8

153.85

157.05

15
5.1

1

1
5
6
.0
4

15
4.0

4

1
5
6
.3
5

157.45

154.55

15
6.8

0

Ra
mp

15
4.7

3

155.04 154.56

157.59

158.01

154.83

154
.98

154.73

158.32

158.13

15
5.0

6

15
5.
41

15
5.2

1

154.89
154.78

15
3.7

9

154.35

1
5
5
.9
4

153.89

154.95

154.75

154.55

15
4.9

4

154.63

15
4.8

4

154.71

155.01

1
5
6
.2
3

157.82

154.85

154.42

157.94

156.95

154.67

154.56

154.91

154.78

154.96

15
5.
11

154.65

158.12

15
5.4

1

155.86

154
.87

158.07

15
5.5

2

Th
re
e B

ar
 F
en
ce
 H
t: 1
.5m

15
5.1

4

153.79

158.11

155.08

156.01

155.11

15
5.1

4

154.35

15
3.9

7

154.24

154.63

1
5
5
.0
8

15
5.1

8

154.92

154.79

15
5.1

2

154.73

T
o
p
 o
f 
b
a
n
k

154.54

154.79

15
5.0

2

157.67

157
.34

154.61

154.84

157.49

15
4.9

6

15
5.0

9

158.00

154.84

15
5.
01

15
5.2

9

158.01

1
5
7
.8
8

LP

15
7.
61

1
5
7
.4
7

157.63

15
5.6

6

LP

1
5
5
.6
4

15
5.
30

1
5
6
.3
3

157.8
6

156.62

15
6.
21

1
5
7
.1
5

1
5
7
.5
1

1
5
5
.3
8

156.52

157.
92

157.
89

LP

1
5
7
.7
4

15
5.8

7

Trunk Ø: 0.8m

15
5.7

3

15
5.3

0

Spread: 20.0m

1
5
4
.8
1

15
5.5

0

Trunk Ø: 0.4m

10
3.0

00

Spread: 3.0mTrunk Ø: 0.4m

15
5.1

2

155.01

Spread: 6.0m

10
1.
00
0

154.97

15
5.7

7

10
5.
00
0

10
4.
00
0

15
5.0

6

15
5.4

0

15
5.6

3

15
5.
20

10
9.0

00

10
7.
00
0

10
8.0

00

10
9.0

00

154.89

Mixed Foliage Ht: 6.0m

1
5
5
.0
2

1
5
4
.8
1

155.20

420.000

1
5
5
.6
1

155.11

1
5
4
.9
4

155.70

154.91

111.000

155.17

117.000

113.000

116
.000

1
1
9
.0
0
0

20
6.0

00

20
4.0

00

Gas House

154.
01

153.87

153.
81

154.16

23
8.
00
0

154.15

154.06

246.000

2
3
9
.0
0
0

43
0.
00
0

41
9.
00
0

154.70

15
8.2

9

15
4.7

1

154.08

15
8.0

2

154.34

153.09

154.99

155.65

15
5.1

1

155.07

155.10

155.13

15
5.1

3

15
5.0

5

15
5.1

0

155.25

155.11

155.08

155.10

155.10

155.10

155.04

15
4.4

2

155.09

155.11

155.07

154.98

156.61

156.67

156.74

156.63

156.33

156.20

156.25

156.31

156.07

155.63

155.26

155.96

156.00

155.73156.01

156.23

156.59

W
RM

15
5.8

3

15
5.9

4

W
RM

15
5.9

5

15
5.8

8

W
RM

15
5.
97

15
5.
99

W
RM

15
6.
02

15
5.
97

Container
15
5.9

5

156.06

156.04

15
6.0

2

15
6.0

1

15
6.0

2

15
6.0

1

15
5.9

5
Dr
op
 K
er
b

15
5.9

3
Ga
te

155.96

155.9215
5.9

2

15
5.9

3

15
5.9

4

LP

Trunk Ø: 0.6m

Spread: 12.0m

DK

157.80

157.63 157.54

157.09

156.83
156.72

156.46

156.01

155.79

Bushes 
Ht: 1.5m

157.74
157.51

157.34

15
6.9

6

156.88157.14

157
.23

157.24

157.47

157.69

157.8
8

157.78

157.72

D
K

15
8.0

6

Ga
te

TP

LP

Trunk Ø: 0.8m

Spread: 20.0m

Trunk Ø: 0.8m

Spread: 17.0m

Trunk Ø: 0.6m

Spread: 20.0m

Trunk Ø: 1.4m

Spread: 25.0m

Trunk Ø: 1.4m

Spread: 18.0m

Trunk Ø: 0.6m

Spread: 15.0m

CCTV

1
5
5
.6
8

1
5
5
.5
8

1
5
5
.5
0

Gate

Gate

G
ate

Fen
ce H
t: 2.

5m

155
.59

155.
59

155
.62

155
.63

155
.68

155
.96

156
.27

156.26

1
5
6
.2
4

Fence
 Ht: 1
.5m

156
.86

156
.80

156
.78

156.67

156.66

156.58

156.47

156.27
SP

157.02

156.95

156.91

156.68

156.48

156.35

156.16

156.07

155.83

155.80

155.91

156.01

156.25

156.39

156.17 156.13

155.71

155.69

155.61

155.62

155.76

155.81

155.90

155.56

Spread: 6.0m

154.47

154.55

154.61

154.76

154.98

155.08

155.13

155.69

155.72

155.52

155.35

155.37

155.23

155.16

154.99

154.90

1
5
5
.4
6

1
5
5
.4
9

1
5
5
.5
1

1
5
5
.6
1

1
5
5
.7
6

1
5
5
.8
3

15
5.8

3

15
5.8

1

15
5.8

4

15
5.9

3

15
5.9

4

155.
59

15
5.9

7

15
5.8

5

15
5.8

5

15
5.8

5

15
5.8

6

15
5.8

5

H
e
d
g
e
 H
t: 2
.0

m

154
.41

1
5
4
.4
3

1
5
4
.7
1

1
5
4
.6
6

1
5
5
.3
1

154.95

154.70

1
5
4
.7
9

1
5
4
.7
0

1
5
4
.4
3

1
5
4
.2
5

1
5
4
.0
6

1
5
3
.9
1

153.81

153.77

153.63

T
o
p
 o
f b

a
n
k

1
5
5
.5
5

1
5
5
.6
7

1
5
5
.6
9

1
5
5
.6
5

1
5
5
.5
7

155.63

155.25

1
5
4
.9
9

155.02

15
5.8

0

15
5.8

0

15
5.8

5

15
6.0

2

156.02

15
5.8

4

155.44

15
6.0

0

15
5.9

3

2
9
8
.0
0
0

2
9
9
.0
0
0

302
.00

0

2
9
6
.0
0
0

2
9
5
.0
0
0

T
op
 o
f b
an

k

15
1.8

9

15
1.
86

15
1.
48

1
5
1
.7
8

15
1.4

4

15
1.
27

15
1.
11

15
0.9

2

1
5
1
.2
7

15
1.2

5

15
1.
23

1
5
0
.8
9

150.87

150.82

150.78

150.66

150.66

150.35

150.23

149.76

154.51

155.06

155.64

155.65

Post

Post

15
4.5

2

154.51

154.52

154.53

155.09

G
a
te

F
ence H

t: 4.0m

154.50

154.50

15
4.6

4

154.02

154.11

154.22

154.20

15
3.8

8

15
4.1

4

15
4.3

7

154.55

154.52

B
rick W

all H
t: 0.3m

155.10

15
5.0

7

H
and R

ail H
t: 0.5m

155.63

15
5.
64

15
5.
66

15
5.6

2

155.21

15
5.0

7

155.73

15
5.6

5

15
5.6

9

155.35

155.49

H
and R

ail H
t: 0.5m

155.65

155.63

155.14

15
5.6

7

155.69

15
5.6

6

15
5.5

3

15
5.3

9
St
ep
s

15
5.2

8

154.55

154.52

154.49

316
.00

0

Trunk Ø: 1.2m

Spread: 20.0m

15
2.
77

CCTV 

G
ate

F
ence H

t: 2.5m

155.69

155.47

155.56

155.55

15
5.4

3

15
5.9

1

15
6.0

5

15
6.0

4

30
2.0

00

30
7.0

00308.000

311.000

312.000

310
.00

0

3
1
4
.0
0
0

313.000

154.40

154.44

154.75

H
R

155.19

1
5
5
.0
0

154.97

154.57

154.66

S
teps

155.02
155.10

426.000

427.000

42
5.0

00

15
4.7

7

15
4.7

8

154.78

154.77

154.69

Cage

CCTV 

155.31

153.11
153.16

HR 
Ht
: 0
.5m

15
5.7

4

154.90

1
5
4
.8
5

15
4.1

0

155.05

1
5
4
.7
3

1
5
4
.7
1

15
4.
52

Ht
: 0
.5m

42
2.
00
0

154.90

436.000

15
4.7

1

154.44

154.40

155.08

15
4.
77

154.94

15
4.4

0

15
4.6

2

155.02

41
7.0

00

15
4.6

7

15
4.
99

Vi
sib
le 

Tr
en
ch
 Li
ne

Spread: 9.0m

154.50

D
ro
p
 K
e
rb

155.26

Top of bank

154.80

1
5
4
.6
7

15
4.7

7

155.07

154.77

Visible Trench Line

154.92

Spread: 9.0m

154.64

15
4.9

5

1
5
4
.6
5

154.94

Planter

155.65

1
5
4
.8
4

15
4.8

3

Trunk Ø: 0.6m

157.08

St
ep
s

157.66

156.30

1
5
4
.7
5

156.31

154.77

15
4.6

6

Spread: 9.0m

155.06

155.26

15
4.
68

Trunk Ø: 0.4m

156.79

154.74

152.92

154.80

154.93

15
5.5

2

1
5
5
.0
8

Trunk Ø: 0.4m

Trunk Ø: 0.4m

154.83

Trunk Ø: 0.4m
156.25

154.76

155.88

Spread: 8.0m

154.70

153.15

157.07

Spread: 8.0m

HR

157
.08

156.19

Trunk Ø: 0.7m

Spread: 4.0m

Trunk Ø: 0.4m

157
.10

Trunk Ø: 0.3m

15
6.8

9

Spread: 9.0m

155.98

1
5
4
.9
5

154.65

156.32

15
5.0

1

154.79

157.49

Spread: 5.0m

Spread: 7.0m

Trunk Ø: 0.4m

154.89

154.99

Trunk Ø: 0.4m

156.31

157.46

Spread: 9.0m

Spread: 9.0m

Spread: 8.0m

Planter

155.89

Spread: 6.0m

156.28

Spread: 7.0m

Spread: 10.0m

Trunk Ø: 0.4m

Trunk Ø: 0.4m

Trunk Ø: 0.3m

Trunk Ø: 0.6m

153.13

157.00

Trunk Ø: 0.6m

15
6.
97

156.61

155
.67

Trunk Ø: 0.4m

Trunk Ø: 0.7m

156.31

Spread: 8.0m

Spread: 8.0m

Spread: 5.0m

Trunk Ø: 0.4m Spread: 6.0m
Trunk Ø: 0.4m

157.49

Trunk Ø: 0.8m

Spread: 7.0m

Spread: 7.0m

Trunk Ø: 0.4m

Trunk Ø: 0.4m

Trunk Ø: 0.6m

Trunk Ø: 0.7m Trunk Ø: 0.4m

1
5
5
.6
3

Trunk Ø: 0.5m

Trunk Ø: 0.3m

Trunk Ø: 0.4m

Trunk Ø: 0.6m

Spread: 6.0m

Spread: 10.0m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 8.0m

Spread: 9.0m

Trunk Ø: 0.4m

Spread: 8.0m

Spread: 10.0m

1
5
5
.6
5

Spread: 8.0m

Spread: 5.0m

Trunk Ø: 0.5m

Spread: 8.0m

Trunk Ø: 0.5m

Spread: 8.0m

Spread: 5.0m

Spread: 10.0m

Trunk Ø: 0.4m

Trunk Ø: 0.4m

Spread: 9.0m

15
5.7

1

Spread: 8.0m

Trunk Ø: 0.2m

15
6.3

1

Spread: 7.0m

Trunk Ø: 0.4m

Trunk Ø: 0.7m

155.
76

F
e
n
ce
 H
t: 4
.0

m

1
5
5
.6
1

1
5
5
.7
6

LP

LP

152.20
Trunk Ø: 0.8m

Spread: 25.0m

Trunk Ø: 0.8m

Spread: 25.0m

1
5
3
.1
0

15
2.
88

153.16

15
2.
75

1
5
2
.9
8

153.21

1
5
3
.1
9

G
a
te

LP

1
5
5
.7
8

1
5
5
.7
6

1
5
5
.7
7

LP

1
5
5
.9
3

1
5
5
.6
3

1
5
5
.7
9

1
5
5
.9
8

F
e
n
ce
 H
t: 4
.0

m

1
5
5
.9
1

155.
74

LP

1
5
5
.7
0

Bike Stands

1
5
6
.2
7

Barrier

1
5
5
.6
1

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

156.
06

1
5
6
.1
6

156.
29

1
5
6
.0
7

S
tep

15
5.
24

St
ep

155.13

V
isible T

rench Line

Garage

154.99

Vegetation

Vegetation

Vegetation

Spread: 10.0m

Tennis Courts

Top of B
ank

Tower

Bush
es Ht

: 1.1m

Bushes 

Bushes 

Vegetation

All W
eath

er

All W
eath

er

Tower

Tower

S
teps

HR 

S
teps

 H
t: 
0.
5m

S
teps

Cabin Classroom

Cabin Classroom

S
teps

St
ep
s

Pump House

Tpav

Tpav

154.56
154.66

Br
ick
 W
all
 H
t: 0
.9m

154.63

Building

Mixed Foliage Ht: 6.0m

Tower

160.82

Cabin Classroom

15
7.
22

Ca
no
py
 L
ev
el

15
7.
22

Building

Building

155.25

157.24

158.79

158.79

15
7.2

6

161.20

Column

Building

Building

All Weathered Football Pitch 

Stand Pipe

1
5
5
.5
1

15
5.4

8

UTT

155
.58

155
.62

155
.75

15
1.
50

15
1.
32

15
1.
10

15
1.
03

15
1.
01

1
5
0
.6
0

15
0.
71

15
0.
57

15
0.
42

15
0.
21

1
5
0
.1
2

149
.93

149
.83

15
1.
57

15
1.
37

15
1.
12

15
1.
12

15
0.
96

1
5
0
.6
7

15
0.
70

15
0.
70

15
0.
34

15
0.
19

15
0.
07

14
9.
93

149
.95

156.74

156.85

157.10

156.92

156.39

156.14

156.74

157.40

157.66

157.70

157.07

156.37

156.29

157.10

157.64

157.61

156.79

156.06

155.58

156.47

157.22

157.35

156.84

156.40

155.91

156.65

157.09

156.61

155.42

154.80

156.00

156.99

157.18

156.33

155.72

156.41

156.87

156.15

154.81

154.20

155.87

156.20

156.29

155.48

155.90

154.83154.83

154.58

154.68

155.74

155.99

153.18

152.92

152.79

151.
11

151
.25

15
1.3

6

15
1.
54

15
1.
74

15
1.
95

15
2.
34

15
2.
59

15
2.
92

15
2.
99

SP

1
5
1
.8
1

1
5
1
.6
6

E
d
g
e
 o
f W

a
te
r 1

5
1
.6
7

1
5
1
.6
0

153.93

146.50m

146.75m

148.00m

148.25m

1
5
0
.0

0
m

1
5
0
.0
0
m

15
0.
50

m

1
5
0
.7
5
m

15
1.
00

m

1
5
1
.2
5
m

1
5
1
.2

5
m

151.75m

15
1.
75

m

1
5
2
.0

0
m

152.0
0m

152.25m

152.2
5m

152.2
5m

1
5
2
.5

0
m

1
5
2
.5

0
m

1
5
2
.5
0
m

1
5
2
.5

0
m

15
2.5

0m

15
2.
50

m

153.00m

1
5
3
.0
0
m

1
5
3
.0

0
m

153.25m

1
5
3
.2
5
m

1
5
3
.7
5
m

1
5
3
.7
5
m

1
5
3
.7
5
m

1
5
4
.0

0
m

1
5
4
.2

5
m

1
5
4
.5

0
m

1
5
4
.7

5
m

1
5
5
.0

0
m

1
5
5
.0
0
m

1
5
5
.2

5
m

1
5
5
.5

0
m

155.50m

155.75m

1
5
6
.0
0
m

1
5
6
.2
5
m

1
5
6
.2
5
m

1
5
6
.5
0
m

1
5
6
.7
5
m

157.00m

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

T
U

R
N

R
IG

H
T

1
2

3

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

63

64

65

66

67

68

69

70

71

72

73

74

75

76

9
1

9
2

9
3

9
4

9
5

9
6

9
7

9
8

9
9

1
0
0

1
0
1

1
1
5

1
2
3

1
1
6

1
2
4

1
1
7

1
2
5

1
1
8

1
2
6

1
1
9

1
2
7

1
2
0

1
2
8

1
2
1

1
2
9

1
2
2

1
3
0

C
O

M
P

O
U

N
D

S
P

R
IN

K
L
E

R
 

SUB

157491mm

A'

A

B

B'

C'

C

157000

155991

1:6
0.0

157000

156500

1
:8

5
.2

155148

155606

1
:8
0
.0

154913

1:80.0

154450

1
:8
0
.0

1:80.0

152750

155390

1:5
.4

1:5
5.0

155390

1
:7

1
.9

1:40
.0

152573

1
:4

0
.0

152170

1:20.0

1518281:20.0

151239

1
:2

0
.0

1:3.6

149829

148500

1
:2

1
.5

146688

147382

1:80
.0

148632

148863

1:80
.0

146919

146688

1:80
.1

147382

146919

1
:8

0
.0

148863

148400

1
:8

0
.0

148400

148177

1:80.
0

152750

152597

1:3
0.0

Drawing No

Job No

Suitability

Scale at A1

Rev

Drawing Title

Project Title

Client

Issue Date By Chkd Appd

A1

1

2

3

4

5

6

7

8

9

10

11

A B C D E F G H I J K L M N

Do not scale © Arup

Role

 

 

 

 

 

 

 

 

Infrastructure

Campus Mynydd Isa

Proposed Earthworks

1:1000

280340

 

T +44(0)29 20473727  F +44(0)29 20472277

Cardiff, CF10 4QP

4 Pierhead St, Capital Waterside

Flintshire County Council - WEPco

Flintshire

S2 - For Information

DS AR

 

 

 

 

 

 

 

 

 

Issued for Information

P01

P01

J
:\
2
8
0
0
0
0
\2

8
0
3
4
0
-0

0
\4
 I
n
te
rn

a
l 
P
ro
je
c
t 

D
a
ta
\4
-3

0
 D
ra

w
in

g
s
\4
-3

1
 I
s
s
u
e
 d
ra

w
in

g
s
\F

L
0
1
0
1
-A

R
P
-0
-0
-D

R
-C
-0

0
0
4
1
.d

g
n

 

D
ra
ft

23/06/21

FL0101-ARP-01-00-DR-C-21001

http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/


investigations required.
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confirmed at future design stages.

be accommodated during construction. Details to be 

11. The existing drainage of the school site will need to 

of the project.

how the services are to be removed and at what stage 

10. Refer to MEP drawings for the utility strategy and 

assets.

authorities prior to commencement of works on their 

9. Contractor to consult with appropriate statutory 

commencement of works.

8. Contractor to identify any unknown services prior to 

accuracy of utilities Information provided.

local authorities. No responsibility can be taken for the 

Consulting's survey drawing received from the statutory 

have been interpreted from information and HSP 

7. The positions of the existing services on this drawing 

Statutory and will be shown on future design stage.

6. Easements of public utilities to be confirmed with 

potential comments received from statutory authorities.

change in subsequent design stages and following any 

5. The details shown on this drawing are subject to 

AOD).

4. All levels are shown above ordnance datum (m 

Survey G.P.S. Datum HSP Consulting.
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Notes

clarity).

building to be removed (Not shown on drawing for 

13. All existing drainage servicing existing school 

subsequent stages.

coordination and further design development during 

from Ares on 26-02-2021 and are subject to ongoing 

12. Layouts are based on conceptual layouts received 

updated.

at future design stages and drainage design to be 

11. Location of Rainwater down pipes to be confirmed 

confirmed at future design stages.

accommodated during construction. Details to be 

existing drainage of the school site will need to be 

10. Existing school drainage network not shown. The 

ARP-0-0-DR-00061.

the surface as shown in Construction Build Up Drawing 

9. Drainage of car parks utilises drainage layer beneath 

revised in subsequent design stage.

8. Drawing to be reviewed, developed further and 

commencement of construction.

7. Level of outfall to be confirmed prior to 

requirements of the statutory undertaker.

with Sewers for Adoption 7th edition and the 

6. Drainage design and construction is in accordance 

potential comments received from statutory authorities.

change in subsequent design stages and following any 

5. The details shown on this drawing are subject to 

AOD).

4. All levels are shown above ordnance datum (m 

Ordnance Survey G.P.S. Datum HSP Consulting.

Road, Mold Site Survey May 2020, related to 

3. Topographic survey based on: Argoed School, Bryn 

subsequent design stages.

details will need to be reviewed and revised during 

RIBA Stage 2 produced for MIMWEP Stage 1. The 

2. The details shown on this drawing are based on a 

1. Do not scale from this drawing.
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Appendix A 

Existing Topography Drawing 
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Caution - HAZID - 12

We were unable to survey
ditch beyond this point due to
vegetation.
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Sheet 2

Sheet 3
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Sheet 5

SURVEY STATIONS

Name

OD01
LW03
OD02
OD04
OD05
OD06
OD07
OD08
OD09
OD10
OD11
OD12
OD13
OD14
OD03
OD04A
LW04
LW01
LW02

Easting

326225.101
326331.284
326262.128
326256.843
326323.815
326368.100
326389.778
326373.889
326352.752
326340.816
326303.283
326291.892
326427.969
326358.459
326282.628
326289.497
326350.029
326300.038
326312.667

Northing

364711.122
364585.960
364658.135
364576.908
364533.403
364510.599
364553.215
364575.396
364602.397
364626.394
364665.715
364690.713
364443.205
364419.374
364637.586
364568.992
364575.494
364611.793
364593.318

Height

154.196
155.779
155.916
158.237
157.183
155.526
155.790
155.133
155.682
154.812
154.653
156.730
154.877
156.522
154.921
158.063
156.314
154.990
154.946
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Utility Type Provider Details Date Acquired

Gas ESP & Wales and West Utilities 24/04/20

Water + Sewers Welsh Water 24/04/20

Electric Scottish Power 24/04/20

BT Openreach 24/04/20

Telecoms . .

DESKTOP UTILITY RECORDS

1.Warning:

Water and Gas utilities to individual properties are often

of a size that cannot be detected using EML or GPR

investigation. Whenever possible the route has been

added from surface evidence (pipe risers, valves, etc),

but this should be viewed as a guide only. Safe digging

techniques shall be used at all times, in line with the

requirements of HSG47 and current CDM regulations.

2.Warning:

Assumed Route positions are indicative only and are in

an approximate position. Safe digging practices in

accordance with HS(G)47, must be used to verify the

information and establish their actual position.

3.Warning:

Records information and positions are indicative only

and are in an approximate position. Safe digging

practices in accordance with HS(G)47, must be used to

verify the information and establish their actual position.

SURVEY AND DATUM INFORMATION:

1.20

Utility features:
LEGEND:

Topographical features:

QLD Utility line taken from records provided by client

GPR Utility \ feature found using ground probing radar 

RF Utility \ feature found using radio frequency 

and or site features.

which maybe non-metallic.

locating equipment.

NB: Topographical legend not applicable if
Technics utility survey is overlaid onto client's
topographical survey.

E=458043.509
N=340010.635
H=30.825

E=458043.509
N=340010.635
H=30.825

STN1

Unable to survey area with GPR
due to poor ground conditions.

Area not surveyed.

Unidentified subsurface distortion
designated with GPR

Buildings

OS Buildings

Survey control station

Overhead electrical Tower

Number of ducts entering or
exiting the inspection pit

SERVICE DEPTHS:

X4

A 1.20B 1.20C

A Indicates where GPR depth is measured from.
B Indicates where depth is measured from when using

C Indicates where depth is taken from on drainage
radio frequency.

pipes using a tape measure.

Depths of services can be measured from different points:*

UTILITY NOTES:
Services shown outside the survey boundary are for information only and may not be complete.  If information is
required outside our survey boundary, please contact a Technics Project Manager.

Fence and Wall features:
B/W Barbed Wire
C/B Close Boarded
C/M Corrugated Metal
C/L Chain Link
C/P Chesnut Paling
HR Hand Rail
I/R Iron Railing
Lat Lattice
P/C Post and Chain
P/R Post and Rail
P/W Post and Wire
Ret Retaining Wall

Topographic
BOL Bollard
BT British Telecom Cover
DK Drop Kerb
EL Electricity Cover
EP Electricity Pole
FH Fire Hydrant
FFP Flagged Footpath

G Gully
GM Gas Meter
GV Gas Valve

IC Inspection Cover
LP Lamp Post
LH Lamp Hole
MH Manhole
NB Notice Board

P Post
PB Post Box

RE Rodding Eye
RS Road Sign

RWP Rain Water Pipe
SC Stop Cock
SP Sign Post
SS Street Name Sign
STP Stand Pipe
SV Stop Valve

TFP Tarmac Footpath

TL Traffic Light
TP Telegraph Pole
VP Vent Pipe
WM Water Meter
WP Waste Pipe

ABBREVIATIONS:

OSBM Ordnance Survey Bench Mark

WV Water Valve

HT Height

RSC Rolled Steel Column
RSJ Rolled Steel Joist

SVP Soil Vent Pipe

THL Threshold Level

WT Wall Top

FL Floor Level

Pseudo Ordnance Survey plane grid tied to National Grid via GPS observations at survey control point OD01.
Bearing OD01 to OD02: 145°03'17.9"
Survey control as indicated

The results of the subsurface survey have been measured utilizing the existing survey control as indicated in the
drawing mentioned above.

Designation:
BLKD Blockage
D Depth to Utility
DIA Diameter
DOC Depth to Cover
DTB Depth to Base
EOT End of Designation
GPR Ground Penetrating Radar
ID Invert Depth
IL Invert Level

MKR Marker Post
NFI No Further Information

OSA Out of Survey Area
P/S Poor Signal

UTL Unable to Lift

NVP No Visible Pipe

UTT Unable to Trace
MAR Man Entry Required

NVV No Visible Valve

PEV Polyethylene Valve
SOR Start of Run

WO Wash Out

Kerb - Top

Kerb - Bottom
Kerb - Drop

Surface change

Bank - Top
Bank - Bottom

Building

Fence

Road marking - yellow

Road - centre line
Road marking - white

Visible Trench Line

Building canopy
Concrete
Drainage Channel

Wall

Roof / Eaves levelsRidge=
74.10

Eaves=
72.19

36 GPR Baseline

Approximate chamber extents

WEATHER CONDITIONS:

.

GENERAL NOTES:

Greatest

confidence

Least

confidence

Electrical Comments:
Please note that ratings for electrical services i.e. LV, HV and EHV are taken from statutory records provided by the client. Technics hold
no liability for misidentification of the rating for cables as there is no detection technology that will confirm the rating of a cable. Where no
statutory records are provided we will show all cables as LV unless there is evidence to the contrary.
Methods Used:
Radio-frequency, Flexitracing and sonde and Ground Penetrating Radar techniques may be used in the location of underground utilities.
The results are not infallible and vacuum excavation (QL-A) should be carried out to confirm positions of the identified utilities. Although
great efforts have been made in conducting the survey the completeness of the underground utilities information cannot be guaranteed.
Accuracy Statement:
For Radio frequency depths shown have been obtained by electromagnetic means and can be subject to high levels of interference and
distortion at the source or from surrounding services so can not be relied upon.  In areas where depth is of high importance Technics
would advise you to use PAS128 QL-A to obtain accurate depth readings.
Drainage:
Drainage connectivity will be proven by either a bang test or by drain dye.  Unless otherwise specified in project spec the line shown
between connecting manholes will be assumed as running straight.  Where a connecting manhole can not be found or is thought not to
run straight,  the line of the pipe will be sonded as far as possible at the time of survey.
For Ground Penetrating Radar (GPR) methods the depth surveyed varies according to the subsurface ground conditions and level, and
is normally characterised by the depth of penetration of the radar signal.  In areas where depth is of high importance Technics would
advise you to use PAS128 QL-A to obtain accurate depth readings.  The average penetration will be greater in sandier regions than in
clay regions, but will typically be in the range 2.0m to 2.5m.  In exceptionally good or exceptionally bad conditions the depth may exceed
3m or be restricted to 1.2m to 1.5m. Clay conditions and water logged areas offer a greater restriction to the surveyor and can in some
cases render the GPR ineffective in locating services within some areas.  Where the client issues statutory records we will highlight the
services that could not be found for this reason.  This is not possible when the client does not issue statutory records and may require
further investigation prior to commencing with the project.

Unless otherwise stated, all services shown on this plan have been surveyed using approved detectors and the connections between
manholes, if unable to be traced, have been assumed to be direct.  The detection confidence for each utility segment is depicted in line
with the scheme and outlined within the PAS128:2014 Quality Level Guide only if survey has been requested to PAS128 prior to survey
starting.

Information depicted as QL-C, QL-D,QL-B4, TFR and AR cannot be guaranteed as it is based on historic utility records or assumed
routes which can be inaccurate and incomplete.

Depicted service routes may reflect the routes of multiple cables or pipes.  It is not always possible to differentiate between buried
construction features, utilities and other subsurface linear features therefore it is possible that some features shown are not utility related,
and due to the limitations of electromagnetic techniques all utility identifications should be treated with caution and verified prior to any
design/building works.

If the location or depth of services/features is of importance to a project then it is recommended that discussions are held with Technics
Group regarding any possible limitations or anomalies. It is also advised that trial excavations should be undertaken to verify survey
results within key areas of importance prior to any design/building works.

No utility mapping survey can be considered a 100% accurate depiction of the sub-surface environment, and the use of these drawings
does not remove the requirement for the use of safe digging techniques at all times, in line with the requirements of HSG47 and current
CDM regulations.
PAS128: does not apply to standard utility surveys

QL"A" Horizontal (±50mm) and vertical (±25mm) position verified visually.
QL"B1P" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods with post processing of data.
QL"B1" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods.
QL"B2P" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a 

single method with post processing of data.
QL"B2" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a

single method.
QL"B3P" Horizontally positioned (±500mm) data with post processing
QL"B3" Horizontally positioned (±500mm) data only
QL"B4" Assumed route  but no signal detectable using eml or gpr
QL"C" Route from utility records correlated to visual indicators
QL"D" Route from utility  records

Telecoms B2

Surface Water Sewer B2
Surface Water Sewer B4

GPR(B2)
H&C(B2)

SW(B2)

Combined Water Sewer B4
CCTV B2

Electric QLD

Heating and Cooling Main B2

CWS(B4)
CCTV(B2)

E(QLD)

G(QLD)

SW(B4)

URF(B2) Unknown Radio Frequency B2

Water QLD

TELCM(B2)

Unknown Utility B2

Electric B2ELEC(B2)
Foul Water Sewer B4FW(B4)

GPR Detection B2

GAS(B2)

CATV B2CATV(B2)

Caution - HAZID - 1

Sta tutory  rec ord s s how a
Sewer run in this area which
is shown as QLD. We were
u n a b l e  t o  l o c a t e  t h i s .

HAZID warning tag - this symbol means there is
important information that needs to be read regarding an asset

UK(B2)

W(B2) Water B2
W(QLD)

Gas QLD

Gas B2
GAS(B4) Gas B4
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SURVEY STATIONS

Name

OD01
LW03
OD02
OD04
OD05
OD06
OD07
OD08
OD09
OD10
OD11
OD12
OD13
OD14
OD03
OD04A
LW04
LW01
LW02

Easting

326225.101
326331.284
326262.128
326256.843
326323.815
326368.100
326389.778
326373.889
326352.752
326340.816
326303.283
326291.892
326427.969
326358.459
326282.628
326289.497
326350.029
326300.038
326312.667

Northing

364711.122
364585.960
364658.135
364576.908
364533.403
364510.599
364553.215
364575.396
364602.397
364626.394
364665.715
364690.713
364443.205
364419.374
364637.586
364568.992
364575.494
364611.793
364593.318

Height

154.196
155.779
155.916
158.237
157.183
155.526
155.790
155.133
155.682
154.812
154.653
156.730
154.877
156.522
154.921
158.063
156.314
154.990
154.946
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Utility Type Provider Details Date Acquired

Gas ESP & Wales and West Utilities 24/04/20

Water + Sewers Welsh Water 24/04/20

Electric Scottish Power 24/04/20

BT Openreach 24/04/20

Telecoms . .

DESKTOP UTILITY RECORDS

1.Warning:

Water and Gas utilities to individual properties are often

of a size that cannot be detected using EML or GPR

investigation. Whenever possible the route has been

added from surface evidence (pipe risers, valves, etc),

but this should be viewed as a guide only. Safe digging

techniques shall be used at all times, in line with the

requirements of HSG47 and current CDM regulations.

2.Warning:

Assumed Route positions are indicative only and are in

an approximate position. Safe digging practices in

accordance with HS(G)47, must be used to verify the

information and establish their actual position.

3.Warning:

Records information and positions are indicative only

and are in an approximate position. Safe digging

practices in accordance with HS(G)47, must be used to

verify the information and establish their actual position.

SURVEY AND DATUM INFORMATION:

UTILITY NOTES:
Services shown outside the survey boundary are for information only and may not be complete.  If information is
required outside our survey boundary, please contact a Technics Project Manager.

Fence and Wall features:
B/W Barbed Wire
C/B Close Boarded
C/M Corrugated Metal
C/L Chain Link
C/P Chesnut Paling
HR Hand Rail
I/R Iron Railing
Lat Lattice
P/C Post and Chain
P/R Post and Rail
P/W Post and Wire
Ret Retaining Wall

Topographic
BOL Bollard
BT British Telecom Cover
DK Drop Kerb
EL Electricity Cover
EP Electricity Pole
FH Fire Hydrant
FFP Flagged Footpath

G Gully
GM Gas Meter
GV Gas Valve

IC Inspection Cover
LP Lamp Post
LH Lamp Hole
MH Manhole
NB Notice Board

P Post
PB Post Box

RE Rodding Eye
RS Road Sign

RWP Rain Water Pipe
SC Stop Cock
SP Sign Post
SS Street Name Sign
STP Stand Pipe
SV Stop Valve

TFP Tarmac Footpath

TL Traffic Light
TP Telegraph Pole
VP Vent Pipe
WM Water Meter
WP Waste Pipe

ABBREVIATIONS:

OSBM Ordnance Survey Bench Mark

WV Water Valve

HT Height

RSC Rolled Steel Column
RSJ Rolled Steel Joist

SVP Soil Vent Pipe

THL Threshold Level

WT Wall Top

FL Floor Level

Pseudo Ordnance Survey plane grid tied to National Grid via GPS observations at survey control point OD01.
Bearing OD01 to OD02: 145°03'17.9"
Survey control as indicated

The results of the subsurface survey have been measured utilizing the existing survey control as indicated in the
drawing mentioned above.

Designation:
BLKD Blockage
D Depth to Utility
DIA Diameter
DOC Depth to Cover
DTB Depth to Base
EOT End of Designation
GPR Ground Penetrating Radar
ID Invert Depth
IL Invert Level

MKR Marker Post
NFI No Further Information

OSA Out of Survey Area
P/S Poor Signal

UTL Unable to Lift

NVP No Visible Pipe

UTT Unable to Trace
MAR Man Entry Required

NVV No Visible Valve

PEV Polyethylene Valve
SOR Start of Run

WO Wash Out

WEATHER CONDITIONS:

.

GENERAL NOTES:

Greatest

confidence

Least

confidence

Electrical Comments:
Please note that ratings for electrical services i.e. LV, HV and EHV are taken from statutory records provided by the client. Technics hold
no liability for misidentification of the rating for cables as there is no detection technology that will confirm the rating of a cable. Where no
statutory records are provided we will show all cables as LV unless there is evidence to the contrary.
Methods Used:
Radio-frequency, Flexitracing and sonde and Ground Penetrating Radar techniques may be used in the location of underground utilities.
The results are not infallible and vacuum excavation (QL-A) should be carried out to confirm positions of the identified utilities. Although
great efforts have been made in conducting the survey the completeness of the underground utilities information cannot be guaranteed.
Accuracy Statement:
For Radio frequency depths shown have been obtained by electromagnetic means and can be subject to high levels of interference and
distortion at the source or from surrounding services so can not be relied upon.  In areas where depth is of high importance Technics
would advise you to use PAS128 QL-A to obtain accurate depth readings.
Drainage:
Drainage connectivity will be proven by either a bang test or by drain dye.  Unless otherwise specified in project spec the line shown
between connecting manholes will be assumed as running straight.  Where a connecting manhole can not be found or is thought not to
run straight,  the line of the pipe will be sonded as far as possible at the time of survey.
For Ground Penetrating Radar (GPR) methods the depth surveyed varies according to the subsurface ground conditions and level, and
is normally characterised by the depth of penetration of the radar signal.  In areas where depth is of high importance Technics would
advise you to use PAS128 QL-A to obtain accurate depth readings.  The average penetration will be greater in sandier regions than in
clay regions, but will typically be in the range 2.0m to 2.5m.  In exceptionally good or exceptionally bad conditions the depth may exceed
3m or be restricted to 1.2m to 1.5m. Clay conditions and water logged areas offer a greater restriction to the surveyor and can in some
cases render the GPR ineffective in locating services within some areas.  Where the client issues statutory records we will highlight the
services that could not be found for this reason.  This is not possible when the client does not issue statutory records and may require
further investigation prior to commencing with the project.

Unless otherwise stated, all services shown on this plan have been surveyed using approved detectors and the connections between
manholes, if unable to be traced, have been assumed to be direct.  The detection confidence for each utility segment is depicted in line
with the scheme and outlined within the PAS128:2014 Quality Level Guide only if survey has been requested to PAS128 prior to survey
starting.

Information depicted as QL-C, QL-D,QL-B4, TFR and AR cannot be guaranteed as it is based on historic utility records or assumed
routes which can be inaccurate and incomplete.

Depicted service routes may reflect the routes of multiple cables or pipes.  It is not always possible to differentiate between buried
construction features, utilities and other subsurface linear features therefore it is possible that some features shown are not utility related,
and due to the limitations of electromagnetic techniques all utility identifications should be treated with caution and verified prior to any
design/building works.

If the location or depth of services/features is of importance to a project then it is recommended that discussions are held with Technics
Group regarding any possible limitations or anomalies. It is also advised that trial excavations should be undertaken to verify survey
results within key areas of importance prior to any design/building works.

No utility mapping survey can be considered a 100% accurate depiction of the sub-surface environment, and the use of these drawings
does not remove the requirement for the use of safe digging techniques at all times, in line with the requirements of HSG47 and current
CDM regulations.
PAS128: does not apply to standard utility surveys

QL"A" Horizontal (±50mm) and vertical (±25mm) position verified visually.
QL"B1P" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods with post processing of data.
QL"B1" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods.
QL"B2P" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a 

single method with post processing of data.
QL"B2" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a

single method.
QL"B3P" Horizontally positioned (±500mm) data with post processing
QL"B3" Horizontally positioned (±500mm) data only
QL"B4" Assumed route  but no signal detectable using eml or gpr
QL"C" Route from utility records correlated to visual indicators
QL"D" Route from utility  records

1.20

Utility features:
LEGEND:

Topographical features:

QLD Utility line taken from records provided by client

GPR Utility \ feature found using ground probing radar 

RF Utility \ feature found using radio frequency 

and or site features.

which maybe non-metallic.

locating equipment.

NB: Topographical legend not applicable if
Technics utility survey is overlaid onto client's
topographical survey.

E=458043.509
N=340010.635
H=30.825

E=458043.509
N=340010.635
H=30.825

STN1

Unable to survey area with GPR
due to poor ground conditions.

Area not surveyed.

Unidentified subsurface distortion
designated with GPR

Buildings

OS Buildings

Survey control station

Overhead electrical Tower

Number of ducts entering or
exiting the inspection pit

SERVICE DEPTHS:

X4

A 1.20B 1.20C

A Indicates where GPR depth is measured from.
B Indicates where depth is measured from when using

C Indicates where depth is taken from on drainage
radio frequency.

pipes using a tape measure.

Depths of services can be measured from different points:*

Kerb - Top

Kerb - Bottom
Kerb - Drop

Surface change

Bank - Top
Bank - Bottom

Building

Fence

Road marking - yellow

Road - centre line
Road marking - white

Visible Trench Line

Building canopy
Concrete
Drainage Channel

Wall

Roof / Eaves levelsRidge=
74.10

Eaves=
72.19

36 GPR Baseline

Approximate chamber extents

Telecoms B2

Surface Water Sewer B2
Surface Water Sewer B4

GPR(B2)
H&C(B2)

SW(B2)

Combined Water Sewer B4
CCTV B2

Electric QLD

Heating and Cooling Main B2

CWS(B4)
CCTV(B2)

E(QLD)

G(QLD)

SW(B4)

URF(B2) Unknown Radio Frequency B2

Water QLD

TELCM(B2)

Unknown Utility B2

Electric B2ELEC(B2)
Foul Water Sewer B4FW(B4)

GPR Detection B2

GAS(B2)

CATV B2CATV(B2)

Caution - HAZID - 1

S tatuto ry re cor ds s ho w a
Sewer run in this area which
is shown as QLD. We were
u n a b l e  t o  l o c a t e  t h i s .

HAZID warning tag - this symbol means there is
important information that needs to be read regarding an asset

UK(B2)

W(B2) Water B2
W(QLD)

Gas QLD

Gas B2
GAS(B4) Gas B4

AutoCAD SHX Text
S

AutoCAD SHX Text
N

AutoCAD SHX Text
W

AutoCAD SHX Text
E
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Concrete
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CL: 148.24m
IL: 147.64m
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154.41

154.57
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154.30
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Eaves: 159.64m

Eaves: 163.79m

Ridge: 160.13m

RWP

RWP

MH 29
CL: 155.86m
IL: 154.85m
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155.81

155.90

155.69

155.72

155.83

155.81

155.84

155.93

155.94

155.97

155.85
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Hedge Ht: 2.0m

154.41
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154.71

154.66

154.70

Top of bank

155.55

155.67

155.69

155.65

155.57

155.63

155.25

154.99

155.02

155.80

155.80

155.85

156.02

155.84

155.44

156.00

155.93

Eaves: 158.35m

150.92

151.27

151.25

151
.23

15
0.8

9

150.87

150.23

149.76

154.51

Post

Post

MH 27
CL: 154.41m
IL: 153.93m

MH 39
CL: 153.64m
IL: 153.15m

154.52

154.51

154.52

Gate

Fence Ht: 4.0m

154.50
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154.02

154.11

154.22

154.20

153.88

154.14

154.37

154.55

154.52

154.52

154.49

MH 38
CL: 155.55m
IL: 155.16m

Trunk Ø: 1.2m
Spread: 20.0m

152.77

CCTV 

155.56

155.55

155.43

155.91

UTT

Ridge: 160.10m

154.40

154.44

RWP

154.75

HR

155.19
154.66

Spread: 9.0m

Spread: 8.0m

Trunk Ø: 0.3m

Spread: 7.0m
Trunk Ø: 0.4m

Trunk Ø: 0.4m

Planter

Trunk Ø: 0.4m

Trunk Ø: 0.6m

Spread: 6.0m

149.70

150.35

Spread: 20.0m

Spread: 15.0m
Trunk Ø: 0.6m

Trunk Ø: 0.8m
Spread: 20.0m

Trunk Ø: 0.8m

Spread: 15.0m

Spread: 19.0m

Spread: 22.0m
Trunk Ø: 0.6m

Trunk Ø: 0.6m

Trunk Ø: 0.6m

150.94

149.06

149.83

148.76

150.13

Vegetation

Vegetation

Vegetation

Vegetation
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Building

Caution - HAZID - 5

We were unable to trace the
sewer past this point as it
enters the pump house and
we were unable to gain

Caution - HAZID - 6

We were unable to trace any
utilities to this cabin, please
dig with caution in this area.
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Caution - HAZID - 11

Water Records indicate  2 x
mains in this approximate
area. As we were unable to
detect these with GPR or
EML so there aligment is
shown from records. Caution
should be used in this area
and trial holes via suction
excavation should be
considered to determine
there locations if construction
or GI is required in this area.
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Caution - HAZID - 12

We were unable to survey
ditch beyond this point due to
vegetation.
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SURVEY STATIONS

Name

OD01
LW03
OD02
OD04
OD05
OD06
OD07
OD08
OD09
OD10
OD11
OD12
OD13
OD14
OD03
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LW04
LW01
LW02

Easting

326225.101
326331.284
326262.128
326256.843
326323.815
326368.100
326389.778
326373.889
326352.752
326340.816
326303.283
326291.892
326427.969
326358.459
326282.628
326289.497
326350.029
326300.038
326312.667

Northing

364711.122
364585.960
364658.135
364576.908
364533.403
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364553.215
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364626.394
364665.715
364690.713
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364419.374
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364568.992
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364611.793
364593.318

Height

154.196
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Utility Type Provider Details Date Acquired

Gas ESP & Wales and West Utilities 24/04/20

Water + Sewers Welsh Water 24/04/20

Electric Scottish Power 24/04/20

BT Openreach 24/04/20

Telecoms . .

DESKTOP UTILITY RECORDS

1.Warning:

Water and Gas utilities to individual properties are often

of a size that cannot be detected using EML or GPR

investigation. Whenever possible the route has been

added from surface evidence (pipe risers, valves, etc),

but this should be viewed as a guide only. Safe digging

techniques shall be used at all times, in line with the

requirements of HSG47 and current CDM regulations.

2.Warning:

Assumed Route positions are indicative only and are in

an approximate position. Safe digging practices in

accordance with HS(G)47, must be used to verify the

information and establish their actual position.

3.Warning:

Records information and positions are indicative only

and are in an approximate position. Safe digging

practices in accordance with HS(G)47, must be used to

verify the information and establish their actual position.

SURVEY AND DATUM INFORMATION:

UTILITY NOTES:
Services shown outside the survey boundary are for information only and may not be complete.  If information is
required outside our survey boundary, please contact a Technics Project Manager.

Fence and Wall features:
B/W Barbed Wire
C/B Close Boarded
C/M Corrugated Metal
C/L Chain Link
C/P Chesnut Paling
HR Hand Rail
I/R Iron Railing
Lat Lattice
P/C Post and Chain
P/R Post and Rail
P/W Post and Wire
Ret Retaining Wall

Topographic
BOL Bollard
BT British Telecom Cover
DK Drop Kerb
EL Electricity Cover
EP Electricity Pole
FH Fire Hydrant
FFP Flagged Footpath

G Gully
GM Gas Meter
GV Gas Valve

IC Inspection Cover
LP Lamp Post
LH Lamp Hole
MH Manhole
NB Notice Board

P Post
PB Post Box

RE Rodding Eye
RS Road Sign

RWP Rain Water Pipe
SC Stop Cock
SP Sign Post
SS Street Name Sign
STP Stand Pipe
SV Stop Valve

TFP Tarmac Footpath

TL Traffic Light
TP Telegraph Pole
VP Vent Pipe
WM Water Meter
WP Waste Pipe

ABBREVIATIONS:

OSBM Ordnance Survey Bench Mark

WV Water Valve

HT Height

RSC Rolled Steel Column
RSJ Rolled Steel Joist

SVP Soil Vent Pipe

THL Threshold Level

WT Wall Top

FL Floor Level

Pseudo Ordnance Survey plane grid tied to National Grid via GPS observations at survey control point OD01.
Bearing OD01 to OD02: 145°03'17.9"
Survey control as indicated

The results of the subsurface survey have been measured utilizing the existing survey control as indicated in the
drawing mentioned above.

Designation:
BLKD Blockage
D Depth to Utility
DIA Diameter
DOC Depth to Cover
DTB Depth to Base
EOT End of Designation
GPR Ground Penetrating Radar
ID Invert Depth
IL Invert Level

MKR Marker Post
NFI No Further Information

OSA Out of Survey Area
P/S Poor Signal

UTL Unable to Lift

NVP No Visible Pipe

UTT Unable to Trace
MAR Man Entry Required

NVV No Visible Valve

PEV Polyethylene Valve
SOR Start of Run

WO Wash Out

WEATHER CONDITIONS:

.

GENERAL NOTES:

Greatest

confidence

Least

confidence

Electrical Comments:
Please note that ratings for electrical services i.e. LV, HV and EHV are taken from statutory records provided by the client. Technics hold
no liability for misidentification of the rating for cables as there is no detection technology that will confirm the rating of a cable. Where no
statutory records are provided we will show all cables as LV unless there is evidence to the contrary.
Methods Used:
Radio-frequency, Flexitracing and sonde and Ground Penetrating Radar techniques may be used in the location of underground utilities.
The results are not infallible and vacuum excavation (QL-A) should be carried out to confirm positions of the identified utilities. Although
great efforts have been made in conducting the survey the completeness of the underground utilities information cannot be guaranteed.
Accuracy Statement:
For Radio frequency depths shown have been obtained by electromagnetic means and can be subject to high levels of interference and
distortion at the source or from surrounding services so can not be relied upon.  In areas where depth is of high importance Technics
would advise you to use PAS128 QL-A to obtain accurate depth readings.
Drainage:
Drainage connectivity will be proven by either a bang test or by drain dye.  Unless otherwise specified in project spec the line shown
between connecting manholes will be assumed as running straight.  Where a connecting manhole can not be found or is thought not to
run straight,  the line of the pipe will be sonded as far as possible at the time of survey.
For Ground Penetrating Radar (GPR) methods the depth surveyed varies according to the subsurface ground conditions and level, and
is normally characterised by the depth of penetration of the radar signal.  In areas where depth is of high importance Technics would
advise you to use PAS128 QL-A to obtain accurate depth readings.  The average penetration will be greater in sandier regions than in
clay regions, but will typically be in the range 2.0m to 2.5m.  In exceptionally good or exceptionally bad conditions the depth may exceed
3m or be restricted to 1.2m to 1.5m. Clay conditions and water logged areas offer a greater restriction to the surveyor and can in some
cases render the GPR ineffective in locating services within some areas.  Where the client issues statutory records we will highlight the
services that could not be found for this reason.  This is not possible when the client does not issue statutory records and may require
further investigation prior to commencing with the project.

Unless otherwise stated, all services shown on this plan have been surveyed using approved detectors and the connections between
manholes, if unable to be traced, have been assumed to be direct.  The detection confidence for each utility segment is depicted in line
with the scheme and outlined within the PAS128:2014 Quality Level Guide only if survey has been requested to PAS128 prior to survey
starting.

Information depicted as QL-C, QL-D,QL-B4, TFR and AR cannot be guaranteed as it is based on historic utility records or assumed
routes which can be inaccurate and incomplete.

Depicted service routes may reflect the routes of multiple cables or pipes.  It is not always possible to differentiate between buried
construction features, utilities and other subsurface linear features therefore it is possible that some features shown are not utility related,
and due to the limitations of electromagnetic techniques all utility identifications should be treated with caution and verified prior to any
design/building works.

If the location or depth of services/features is of importance to a project then it is recommended that discussions are held with Technics
Group regarding any possible limitations or anomalies. It is also advised that trial excavations should be undertaken to verify survey
results within key areas of importance prior to any design/building works.

No utility mapping survey can be considered a 100% accurate depiction of the sub-surface environment, and the use of these drawings
does not remove the requirement for the use of safe digging techniques at all times, in line with the requirements of HSG47 and current
CDM regulations.
PAS128: does not apply to standard utility surveys

QL"A" Horizontal (±50mm) and vertical (±25mm) position verified visually.
QL"B1P" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods with post processing of data.
QL"B1" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods.
QL"B2P" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a 

single method with post processing of data.
QL"B2" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a

single method.
QL"B3P" Horizontally positioned (±500mm) data with post processing
QL"B3" Horizontally positioned (±500mm) data only
QL"B4" Assumed route  but no signal detectable using eml or gpr
QL"C" Route from utility records correlated to visual indicators
QL"D" Route from utility  records

1.20

Utility features:
LEGEND:

Topographical features:

QLD Utility line taken from records provided by client

GPR Utility \ feature found using ground probing radar 

RF Utility \ feature found using radio frequency 

and or site features.

which maybe non-metallic.

locating equipment.

NB: Topographical legend not applicable if
Technics utility survey is overlaid onto client's
topographical survey.

E=458043.509
N=340010.635
H=30.825

E=458043.509
N=340010.635
H=30.825

STN1

Unable to survey area with GPR
due to poor ground conditions.

Area not surveyed.

Unidentified subsurface distortion
designated with GPR

Buildings

OS Buildings

Survey control station

Overhead electrical Tower

Number of ducts entering or
exiting the inspection pit

SERVICE DEPTHS:

X4

A 1.20B 1.20C

A Indicates where GPR depth is measured from.
B Indicates where depth is measured from when using

C Indicates where depth is taken from on drainage
radio frequency.

pipes using a tape measure.

Depths of services can be measured from different points:*

Kerb - Top

Kerb - Bottom
Kerb - Drop

Surface change

Bank - Top
Bank - Bottom

Building

Fence

Road marking - yellow

Road - centre line
Road marking - white

Visible Trench Line

Building canopy
Concrete
Drainage Channel

Wall

Roof / Eaves levelsRidge=
74.10

Eaves=
72.19

36 GPR Baseline

Approximate chamber extents

Telecoms B2

Surface Water Sewer B2
Surface Water Sewer B4

GPR(B2)
H&C(B2)

SW(B2)

Combined Water Sewer B4
CCTV B2

Electric QLD

Heating and Cooling Main B2

CWS(B4)
CCTV(B2)

E(QLD)

G(QLD)

SW(B4)

URF(B2) Unknown Radio Frequency B2

Water QLD

TELCM(B2)

Unknown Utility B2

Electric B2ELEC(B2)
Foul Water Sewer B4FW(B4)

GPR Detection B2

GAS(B2)

CATV B2CATV(B2)

Caution - HAZID - 1

Sta tutory  rec ord s s how a
Sewer run in this area which
is shown as QLD. We were
u n a b l e  t o  l o c a t e  t h i s .

HAZID warning tag - this symbol means there is
important information that needs to be read regarding an asset

UK(B2)

W(B2) Water B2
W(QLD)

Gas QLD

Gas B2
GAS(B4) Gas B4
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155.17
155.04

155.28

Planter

Planter

Column

154.97

Column

Column

154.96 154.96

Gully
CL: 154.91m
IL: n/a

CL: 154.95m

UTT-BLKD

Gully

154.93

IL: n/a
UTT-BLKD

Gully
CL: 155.03m
IL: 154.65m

Drainage Channel

154.94

Drainage Channel

CONC

154.95

154.96

MH

Cabinet

UTL
CL: 154.98m

MH
CL: 154.97m

CL: 155.01m
MH 67

CL: 155.04m
MH 66

MH 65
CL: 155.04m

MH 68
CL: 155.05m
IL: 154.16m

MH 62
CL: 154.96m
IL: 154.96m

MH 64
CL: 154.99m
IL: N/A
PUMP-TANK

MH 63
CL: 154.97m
IL: 154.26m

RWP

MH 70
CL: 155.00m

155.05

154.92

154.98

154.99

155
.01

155.86

155.71

155.49

155.28

155.09

Gully
CL: 155.14m
IL: n/a NVP

Gully
CL: 155.11m
IL: 154.62m

Gully
CL: 154.96m
IL: 154.26m

155.09

155.19

155.46

155.71
155.08

155.62

Container

Bench

Planter

Planter

Column

Column

Column

155.15
155.26

IC 71
CL: 154.98m

DOC0.18-DTB0.64

IC
CL: 156.10m

MH 78
CL: 154.96m

MH 79
CL: 154.98m

MH 80
CL: 155.01m

DTB.78-DOC0.26

MH 84
CL: 155.10m

MH 83
CL: 155.03m
IL: 153.61m
DOC0.40

MH 81
CL: 155.02m
IL: 153.63m
DOC0.37

MH 73
CL: 155.02m
IL: 154.03m

MH 77
CL: 154.94m
IL: 153.75m

MH 76
CL: 154.93m
IL: 153.73m

DC

Drainage Channel
154.91

LP

LP

LP

158.03

158.04

MH 69
CL: 155.00m
IL: 154.43m

DC

155.08

Gully
CL: 155.09m
 NVP

Gully
CL: 155.09m
NVP

156.08

156.07

156.08

155.94

155.73

155.60

155.79

156.09

156.40156.41

156.75

156.75

156.72

156.76

156.41

158.24

158.25

159.70

159.74

159.71

159.69

158.26

158.42

Flooded
MH 85
CL: 155.74m
IL: 154.70m

MH 86
CL: 155.75m
IL: N/A

MH 86
CL: 155.46m
IL: 155.89m

MH 87
CL: 155.52m
IL: 154.06m

MH 88
CL: 155.05m
IL: 155.05m
DOC=0.34m

MH 89
CL: 155.06m
IL: 155.22m

MH 90
CL: 155.09m
IL: 154.52m

MH 91
CL: 155.10m
IL: 154.20m
DOC=0.33m

Gully
CL: 155.73m
NVP

Gully
CL: 155.75m
IL: 155.25m

Gully
CL: 155.11m
IL: 154.58m

Visible Trench Line

156.58

156.24

156.37

Trunk Ø: 0.6m
Spread: 12.0m

15
7.8

3

158.04

DOC 0.48

158.09

158.86

Spread: 12.0m

15
5.2

3

155.37

158.12

Gully
CL: 156.45m
UTT NVP

MH 11
158.11

158.12

ID:0.41m

158.63

15
8.4

0

MH 13

15
8.0

2

CL: 158.09m

158.14

158.11

CL: 157.98m

158.10

158.31

158.43

157.90

15
8.4

0

158.25

CCTV 

158.23

157.82

158.09

157.92

158.11

158.04

Bushes Ht: 3.0m
158.77

LP

158.09

IL: 157.34m

MH 16

157.98

158.02

158.19

MH 14

Panel Fence Ht: 2.0m

Gate

DOC: 0.25m

Chainlink Fence Ht: 1.0m

158.68

158.46

158.08

157.75

158.06

158.16

158.22

155.52

155.40

158.13

Top of bank

157.91

158.11

155.36

CL: 158.04m

158.25

154.89

CL: 158.08m
IL: 157.57m

MH 17

MH 20

156.86

157.35

IL: 157.42m

158.02

Concrete Wall Ht: 4.0m155.05

155.05

158.02

Concrete Wall Ht: 4.0m

155.88

156.52

155.06

155.06

Steps

155.19

157.03

156.51

156.69 156.69

157.98

155.98

156.43 Steps

156.03

157.91

156.22

158.09

156.53

158.23

158.20

CCTV Tower

156.38

155.97

156.70

157.91

157.52

158.18

158.23

IL: 157.76m

155.11

158.05

155.11

15
5.8

4

157.76
15

6.0
1

158.00

CL: 158.09m

CL: 158.06m

155.90 DK

IL: 157.61m

156.00

155.70

156.01

CL: 158.07m

155.89

Gully

155.88

155.94

IL: 157.51m

155.41

155.58

155.91
155.92

155.84

155.76

155.32

CL: 155.71m
Gully

CL: 155.13m

IL: 155.26m

Gully

IL: 154.85m
CL: 155.25m

Gully

IL: 154.73m

Gully

IL: 155.34m
CL: 155.64m

CL: 156.39m
Gully

IL: 156.09m

Gully

IL: n/a
CL: 157.49m

CL: 157.97m

Blocked UTT

Gully

IL: N/A

Gully
CL: 157.64m
IL: 157.24m

Gully
CL: 157.62m
IL: 157.22m

CL: 157.67m
Gully

Gully
CL: 157.47m

IL: 157.17m

155.12

IL: 157.09m

Gully
CL: 157.26m
IL: 156.68m

Gully
CL: 158.09m
IL: 157.79m

LP LP

LP

LP

155.26

155.66

155.93

155.24

155.63

155.86

155.96

155.20

155.61

155.84

GRASS

VTL

EL
CL: 155.93m

T03
CL: 155.21m

CL: 156.51m

Visible Trench Line

155.39

155.67

155.79

155.48

155.25

155.11

155.37

155.57
156.02

155.62

155.02

154.99

155.09

155.37

158.25

157.29

158.08

157.94

157.79

157.43

157.38

157.31

156.71

156.77

156.76

156.80

156.38

156.20

156.03

159.00

158.07

157.86

157.56

157.52

157.09

156.90

156.77

156.90

157.89

158.05
158.14

158.17

158.02

RWP

RWP

155.08

155.08

154.93

154.93

154.91

154.89

155.72

Hand Rail Ht: 0.5m

154.95

155.35

155.34
155.35

Hand Rail Ht: 0.5m

154.97

155.35

155.73

155.73

155.35

Top of bank

155.39

155.41
155.34

155
.53

155.72

15
5.7

0

Retaining Wall Ht: 1.5m

154.81

154.92

154.98

154.96

156.01

155.99

155.98

157.50

157.50

156.02

Concrete Wall Ht: 1.0m

157.51

158.23
158.24

157.50

157.55

158.23

15
5.1

3

155.48

155.41

155.28
155.24

155.29

155.46

155.66

155.86

156.10

156.40

156.66

156.88

157.10

15
7.3

0
15

7.3
8

15
7.4

4

15
7.5

5

157.63

157.67

155.58

155.52

155.41
155.38

155.41

155.59

155.80

156.01

156.22

156.53

156.77

156.99

157.23

15
7.4

4
15

7.5
3

15
7.5

9

15
7.6

6

157.76

157.71

157.89

157.96

158.06

158.40

158.40

158.39

158.39

158.39

158.39

158.38

158.38

158.33

158.37

158.29

158.20 158.28

158.35

158.34

158.22

158.12

158.09

158.03

157.71

157.16

156.92
156.81

156.53
156.10

155.79 155.89

MH 07
CL: 155.79m
IL: 154.75m

MH 08
CL: 157.99m
IL: N/A
Flooded

157.75

157.87

157.98

158.06

158.31

Drop Kerb

157.86

157.95

158.03

157.69

157.77

157.88

157.94

15
7.8

7

157
.78

157
.72

15
7.6

2

15
7.5

0

15
7.4

6

157.44

157.53

157.72

15
7.7

5

157.71

157.62

W
RM

157.98

W
RM

157.95
158.03

W
RM

158.03
157.92

W
RM

157.89
158.03

W
RM

158.02
157.88

W
RM

157.86
158.03

158.00

158.02

158.04

158.06

158.01

158.00

Dr
op

 K
er

b
15

7.9
8

15
7.9

3
15

7.9
3

15
7.9

4

157.90

157.70

157.48

157.26

157.17

156.93

156.71

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

Hand Rail Ht: 1.0m

158.17

157.86

157.59

157.32

157.02

156.76

156.62

158.56

158.67

158.73

Trunk Ø: 0.6m
Spread: 10.0m

Trunk Ø: 0.5m
Spread: 10.0m

Trunk Ø: 0.5m
Spread: 10.0m

Trunk Ø: 0.4m
Spread: 10.0m

Trunk Ø: 0.7m
Spread: 10.0m

Trunk Ø: 0.7m
Spread: 10.0m

Trunk Ø: 0.7m
Spread: 10.0m

Trunk Ø: 0.3m
Spread: 6.0m

Trunk Ø: 0.3m
Spread: 6.0m

Trunk Ø: 0.5m
Spread: 6.0m

Trunk Ø: 0.5m
Spread: 6.0m

Trunk Ø: 0.6m
Spread: 8.0m

Trunk Ø: 0.6m
Spread: 10.0m

Trunk Ø: 0.6m
Spread: 10.0m

Trunk Ø: 0.6m
Spread: 12.0m
Trunk Ø: 0.6m
Spread: 12.0m

Trunk Ø: 0.6m
Spread: 12.0m

Top 
of b

ank

156
.07

156
.87

157.04

ID:0.78m

Protection

Visible Trench Lines

155.25

154.82

154.96

Ridge: 158.58m

Ridge: 161.55m

Ridge: 162.13m

Ridge: 162.18m

Ridge: 163.15m

Building Overhang
157.64

158.81

158.81

154.98

154.99

158.17

158.08

158.08

158.08

158.00

158.00

158.00

158.06

158.09

158.08

158.26

Eaves: 161.69m

Eaves: 161.46m

Top of bank
158.84

158.79

15
8.9

3

158.93

158.96

158.85
158.77

158
.65

158.62

158.07

15
8.0

2

158.08

15
8.0

7 15
8.0

8

MH 09
CL: 158.00m
IL: 157.20m

Visible Trench Line

Drainage Channel

158.08

157.77

157.85

157.96

158.01

15
7.9

8

157
.90

157
.84

15
7.6

9

15
7.6

1

15
7.5

2

157.51

157.62

157.76

157.79

157.73

158.03

 Wall Ht:2.2m

Steps

158.12

158.99

Chainlink Fence Ht: 1.0m

Ridge: 161.67m

Ridge: 161.71m

Trunk Ø: 0.4m

158.83

158.91

Trunk Ø: 0.6m
Spread: 18.0m

Trunk Ø: 0.7m

Trunk Ø: 0.7m

Spread: 10.0m
Trunk Ø: 0.6m

Spread: 8.0m
Spread: 8.0m

Trunk Ø: 0.5m
Spread: 8.0m

Spread: 10.0m

Trunk Ø: 0.6m

BOL

BOL

Chainlink Fence Ht: 1.0m

158.06

BOL

CCTV01

158.02

158.03

CL: 157.91m

15
8.1

5

157.97

158.12

157.96

15
8.0

1

158.01

158.09

157.99

158.09

158.00

158.03

158.11

158.09

158.08

15
8.1

1

IL: 157.21m
CL: 158.07m

IL: 157.47m

MH 12

IL: 157.20m
CL: 158.06m

158.11

158.10

15
7.9

7

158.04

158.11

15
7.9

4

157.98

157.80

156.72

157.56

158.15

157.03

157.31

157.23

158.11

158.12

158.00

Gully

158.05

158.06

158.07

CL: 158.06m
DR

CL: 158.09m

IL: 157.26m

CL: 157.96m

DR

IL: n/a

CL: 158.00m

CL: 158.08m
IL: 157.28m

Gully

DR

IL: 157.60m

IL: 157.98m

Gully

IL: 157.70m
CL: 158.08m

158.12

Gully

IL: 157.60m

ID:0.24m

158.03

Hand Rail Ht: 0.5m

Dense Vegetation Ht: 12.0m

158.10

158.03

155.12

15
8.4

9

158.21

ID:0.27m

ID:0.90m

158.61

15
8.5

9

154.86

VTL

158.34

158.35

158.63
158.62

15
8.3

7

158.19

154.60

15
8.3

6

158.06

15
7.8

3

157.89

157.93

157.89

158.28

CL: 154.82m

158.24

158.48

158.09

158.52

158.55

158.08

158.58

157.79

158.27

158.72

158.38

158.67

158.25

158.11

LP

158.38

158.90

LP

158.25

154.18

158.25

158.26

155.27

154.58

158.26

158.22

158.21

153.65

158.25

154.66

158.03

IL: 157.42m

158.27

154.70

CL: 158.02m

MH 21

158.20

157.98

MH 18

IL: 157.13m

IL: 156.91m

CL: 158.08m

CL: 158.09m

CL: 158.05m

CL: 158.09m

158.06

CL: 154.56m

154.67

IL: 157.21m

153.93DR

MH 15

CL: 154.56m
Gully

155.12

154.63

154.62

158.03

Gully

CL: 158.08m

155.11

154.85

UTT

IL: 154.22m

156.95

DR

156.03

154.85

153.95

156.48

153.85

DOC: 0.2m

CL: 153.84m
Gully

157.05

155.11

15
6.0

4

154.04

15
6.3

5

157.45

154.55

Eaves: 158.19m

156.80

Ramp

154.73

155.04 154.56

157.59

158.01

154.83

154.98

154.73

Ridge: 158.42m

IL: 154.46m

158.32

158.13

CL: 154.55m

155.06

Gully

IL: 154.17m

IL: 154.26m

155.41

IL: 154.42m

155.21

154.89

Gully

IL: 153.44m

154.78

Gully

153.79

154.35

CL: 153.80m

15
5.9

4

IL: 153.47m

153.89

154.95

154.75

154.55

154.94

154.63

154.84

154.71

155.01

15
6.2

3

157.82

154.85

154.42

157.94

156.95

154.67

154.56

154.78

155.11

154.65

158.12

155.41

155.86

154.87

158.07

155.52

Three Bar Fence Ht: 1.5m

155.14

153.79

158.11

155.08

156.01

155.11

155.14

154.35

153.97

154.24

154.63

155.08

155.18

154.92

154.79

155.12

154.73

To
p o

f b
an

k

154.54

154.79

155.02

157.67

157.34

154.61

154.84

157.49

154.96

155.09

158.00

154.84
155.01

155.29

158.01

157.88

LP

157.63

155.66

LP

15
5.6

4

155
.30

156.33

157.86

156.62

15
6.2

1

155.38

156.52

157.92

157.89

LP

DOC: 0.30m

15
7.7

4

155.87

Trunk Ø: 0.8m

155.73

155.30

Spread: 20.0m

154.81

155.50

Trunk Ø: 0.4m
Spread: 3.0mTrunk Ø: 0.4m

155.12

155.01

Spread: 6.0m

154.97

155.77

155.06

155.40

155.63

155.20

154.89
Mixed Foliage Ht: 6.0m

155.02

15
4.8

1

155.20

155.61

154.94

155.70

154.91

155.17

DR

DR
CL: 158.09m

IL: 157.68m

IL: 157.76m

MH 10
CL: 158.05m

154.01

153.87

DR

153.81

154.16

154.15

CL: 154.01m

154.06

DR

IL: 157.67m

IL: 157.47m

MH 22

CL: 158.09m

CL: 158.17m

154.70

158.29

154.71

154.08

158.02

154.34

153.09

Ridge: 161.71m

Ridge: 161.74m

154.99

155.65

155.11

155.07

155.10

155.13

155.13

155.05

155.10

155.25

155.11

155.08

155.10

155.10

155.10

155.04

154.42

155.09

155.11

CL: 153.17m

MH 48

DR

155.07

CL: 154.69m
MH 100

MH 58

IL: N/A

MH 50

IL: 152.93m

CL: 155.12m

MH 49

DR

UTT NVP

CL: 155.14m
IL: 155.14m

DR

CL: 154.76m

IL: 155.12m

CL: 155.13m

CL: 155.12m

IL: 154.85m

DR
IL: 154.65m

Gully
CL: 155.12m

DR
CL: 155.06m
IL: N/A
NVP UTT

CL: 155.84m
Gully

IL: 155.46m CL: 156.02m
DR

154.98

IL: 155.54m

CL: 157.43m
Gully

IL: 156.95m

IL: 154.90m

Gully
CL: 155.70m

MH 23
CL: 155.14m
IL: 154.60m

MH 24
CL: 155.13m

MH 26

IL: 154.61m

CL: 154.96m

CL: 155.13m
IL: 154.53m

MH 25
CL: 155.09m
IL: 154.71m

MH 30
CL: 155.96m
IL: 155.58m

UTL

Gully
CL: 155.10m
IL: 154.95m

156.61

156.67

156.74

156.63

156.33

156.20

156.25

156.31

156.07

155.63

155.26

155.96

156.00

155.73156.01

156.23

156.59

WRM

155.83

155.94
WRM

155.95

155.88

WRM

155.97

155.99

WRM
156.02

155.97

RWP

Container
155.95

156.06

156.04

156.02

156.01

156.02

156.01

155.95
Drop Kerb

155.93
Gate

Eaves: 159.64m

Eaves: 163.79m

Eaves: 163.87m

Ridge: 160.13m

Ridge: 165.28m

155.96

155.92155.92

155.93

155.94

LP

T04
CL: 157.00m

Trunk Ø: 0.6m
Spread: 12.0m

DK

157.80

157.63 157.54

157.09

156.83
156.72

156.46
156.01

155.79

Bushes Ht: 1.5m

157.74
157.51

157.34

156.96

156.88157.14

157.23
157.69

157.88

157.78

157.72

DK

158.06

Gate

MH 27
CL: 158.14m
IL: 157.78m

Trunk Ø: 0.8m
Spread: 20.0m

Trunk Ø: 0.8m
Spread: 17.0m

Trunk Ø: 0.6m
Spread: 20.0m

Trunk Ø: 1.4m
Spread: 25.0m

CCTV

RWP

RWP

155.68

MH 28
CL: 155.79m
IL: 155.79m
BROKEN

MH 29
CL: 155.86m
IL: 154.85m

155.83

155.62

155.76

155.81

155.90

155.56

Spread: 6.0m

155.13

155.69

155.72

155.52

155.61

155.76

155.83

155.83

155.81

155.84

155.93

155.94

155.97

155.85

155.85

155.85

155.86

155.85

Hedge Ht: 2.0m

154.41

154.43

154.71

154.66

155.31

154.95

154.70

154.79

154.70

Top of bank

155.55

155.67

155.69

155.65

155.57

155.63

155.25

154.99

155.02

155.80

155.80

155.85

156.02

156.02

155.84

155.44

156.00

155.93

Eaves: 158.35m

Eaves: 158.36m

154.51

155.06

155.64

155.65

MH 27
CL: 154.41m
IL: 153.93m
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Caution - HAZID - 3

Electric Records indicate
Multiple Electric cables in this
approximate area. As we
were only able to Accurately
detect one of these the rest
are shown as QLD.

Caution - HAZID - 3

Electric Records indicate
Multiple Electric cables in this
approximate area. As we
were only able to Accurately
detect one of these the rest
are shown as QLD.
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Caution - HAZID - 5

We were unable to trace the
sewer past this point as it
enters the pump house and
we were unable to gain
access.
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Caution - HAZID - 6

We were unable to trace any
utilities to this cabin, please
dig with caution in this area.

Caution - HAZID - 7

Multiple Utilities are running
within this Trench please use
caution in this area.
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Caution - HAZID - 9

The GPR in this area could
possibly be a gas main,
please dig with caution in this
area..

Flooded
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Caution - HAZID - 10

BT manhole under ramp that
we were unable to access,
position is approximate.
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Caution - HAZID - 10

We were unable to trace any
Water, Gas or Foul sewer
from this building, please dig
with caution in this area.
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Caution - HAZID - 12

Water Records do not show
how water main connects to
school. We were unable to
positively detect this main
with GPR or EML so there
alignment is shown assumed
based on some poor GPR
detections and route of other
mains to what we believe to
be a plant room. Caution
should be used along the B4
route and trial holes via
suction excavation should be
considered to determine its
location if construction or GI
is required in this area.
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Utility Type Provider Details Date Acquired

Gas ESP & Wales and West Utilities 24/04/20

Water + Sewers Welsh Water 24/04/20

Electric Scottish Power 24/04/20

BT Openreach 24/04/20

Telecoms . .

DESKTOP UTILITY RECORDS

1.Warning:

Water and Gas utilities to individual properties are often

of a size that cannot be detected using EML or GPR

investigation. Whenever possible the route has been

added from surface evidence (pipe risers, valves, etc),

but this should be viewed as a guide only. Safe digging

techniques shall be used at all times, in line with the

requirements of HSG47 and current CDM regulations.

2.Warning:

Assumed Route positions are indicative only and are in

an approximate position. Safe digging practices in

accordance with HS(G)47, must be used to verify the

information and establish their actual position.

3.Warning:

Records information and positions are indicative only

and are in an approximate position. Safe digging

practices in accordance with HS(G)47, must be used to

verify the information and establish their actual position.

SURVEY AND DATUM INFORMATION:

UTILITY NOTES:
Services shown outside the survey boundary are for information only and may not be complete.  If information is
required outside our survey boundary, please contact a Technics Project Manager.

Fence and Wall features:
B/W Barbed Wire
C/B Close Boarded
C/M Corrugated Metal
C/L Chain Link
C/P Chesnut Paling
HR Hand Rail
I/R Iron Railing
Lat Lattice
P/C Post and Chain
P/R Post and Rail
P/W Post and Wire
Ret Retaining Wall

Topographic
BOL Bollard
BT British Telecom Cover
DK Drop Kerb
EL Electricity Cover
EP Electricity Pole
FH Fire Hydrant
FFP Flagged Footpath

G Gully
GM Gas Meter
GV Gas Valve

IC Inspection Cover
LP Lamp Post
LH Lamp Hole
MH Manhole
NB Notice Board

P Post
PB Post Box

RE Rodding Eye
RS Road Sign

RWP Rain Water Pipe
SC Stop Cock
SP Sign Post
SS Street Name Sign
STP Stand Pipe
SV Stop Valve

TFP Tarmac Footpath

TL Traffic Light
TP Telegraph Pole
VP Vent Pipe
WM Water Meter
WP Waste Pipe

ABBREVIATIONS:

OSBM Ordnance Survey Bench Mark

WV Water Valve

HT Height

RSC Rolled Steel Column
RSJ Rolled Steel Joist

SVP Soil Vent Pipe

THL Threshold Level

WT Wall Top

FL Floor Level

Pseudo Ordnance Survey plane grid tied to National Grid via GPS observations at survey control point OD01.
Bearing OD01 to OD02: 145°03'17.9"
Survey control as indicated

The results of the subsurface survey have been measured utilizing the existing survey control as indicated in the
drawing mentioned above.

Designation:
BLKD Blockage
D Depth to Utility
DIA Diameter
DOC Depth to Cover
DTB Depth to Base
EOT End of Designation
GPR Ground Penetrating Radar
ID Invert Depth
IL Invert Level

MKR Marker Post
NFI No Further Information

OSA Out of Survey Area
P/S Poor Signal

UTL Unable to Lift

NVP No Visible Pipe

UTT Unable to Trace
MAR Man Entry Required

NVV No Visible Valve

PEV Polyethylene Valve
SOR Start of Run

WO Wash Out

WEATHER CONDITIONS:

.

GENERAL NOTES:

Greatest

confidence

Least

confidence

Electrical Comments:
Please note that ratings for electrical services i.e. LV, HV and EHV are taken from statutory records provided by the client. Technics hold
no liability for misidentification of the rating for cables as there is no detection technology that will confirm the rating of a cable. Where no
statutory records are provided we will show all cables as LV unless there is evidence to the contrary.
Methods Used:
Radio-frequency, Flexitracing and sonde and Ground Penetrating Radar techniques may be used in the location of underground utilities.
The results are not infallible and vacuum excavation (QL-A) should be carried out to confirm positions of the identified utilities. Although
great efforts have been made in conducting the survey the completeness of the underground utilities information cannot be guaranteed.
Accuracy Statement:
For Radio frequency depths shown have been obtained by electromagnetic means and can be subject to high levels of interference and
distortion at the source or from surrounding services so can not be relied upon.  In areas where depth is of high importance Technics
would advise you to use PAS128 QL-A to obtain accurate depth readings.
Drainage:
Drainage connectivity will be proven by either a bang test or by drain dye.  Unless otherwise specified in project spec the line shown
between connecting manholes will be assumed as running straight.  Where a connecting manhole can not be found or is thought not to
run straight,  the line of the pipe will be sonded as far as possible at the time of survey.
For Ground Penetrating Radar (GPR) methods the depth surveyed varies according to the subsurface ground conditions and level, and
is normally characterised by the depth of penetration of the radar signal.  In areas where depth is of high importance Technics would
advise you to use PAS128 QL-A to obtain accurate depth readings.  The average penetration will be greater in sandier regions than in
clay regions, but will typically be in the range 2.0m to 2.5m.  In exceptionally good or exceptionally bad conditions the depth may exceed
3m or be restricted to 1.2m to 1.5m. Clay conditions and water logged areas offer a greater restriction to the surveyor and can in some
cases render the GPR ineffective in locating services within some areas.  Where the client issues statutory records we will highlight the
services that could not be found for this reason.  This is not possible when the client does not issue statutory records and may require
further investigation prior to commencing with the project.

Unless otherwise stated, all services shown on this plan have been surveyed using approved detectors and the connections between
manholes, if unable to be traced, have been assumed to be direct.  The detection confidence for each utility segment is depicted in line
with the scheme and outlined within the PAS128:2014 Quality Level Guide only if survey has been requested to PAS128 prior to survey
starting.

Information depicted as QL-C, QL-D,QL-B4, TFR and AR cannot be guaranteed as it is based on historic utility records or assumed
routes which can be inaccurate and incomplete.

Depicted service routes may reflect the routes of multiple cables or pipes.  It is not always possible to differentiate between buried
construction features, utilities and other subsurface linear features therefore it is possible that some features shown are not utility related,
and due to the limitations of electromagnetic techniques all utility identifications should be treated with caution and verified prior to any
design/building works.

If the location or depth of services/features is of importance to a project then it is recommended that discussions are held with Technics
Group regarding any possible limitations or anomalies. It is also advised that trial excavations should be undertaken to verify survey
results within key areas of importance prior to any design/building works.

No utility mapping survey can be considered a 100% accurate depiction of the sub-surface environment, and the use of these drawings
does not remove the requirement for the use of safe digging techniques at all times, in line with the requirements of HSG47 and current
CDM regulations.
PAS128: does not apply to standard utility surveys

QL"A" Horizontal (±50mm) and vertical (±25mm) position verified visually.
QL"B1P" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods with post processing of data.
QL"B1" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods.
QL"B2P" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a 

single method with post processing of data.
QL"B2" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a

single method.
QL"B3P" Horizontally positioned (±500mm) data with post processing
QL"B3" Horizontally positioned (±500mm) data only
QL"B4" Assumed route  but no signal detectable using eml or gpr
QL"C" Route from utility records correlated to visual indicators
QL"D" Route from utility  records

1.20

Utility features:
LEGEND:

Topographical features:

QLD Utility line taken from records provided by client

GPR Utility \ feature found using ground probing radar 

RF Utility \ feature found using radio frequency 

and or site features.

which maybe non-metallic.

locating equipment.

NB: Topographical legend not applicable if
Technics utility survey is overlaid onto client's
topographical survey.

E=458043.509
N=340010.635
H=30.825

E=458043.509
N=340010.635
H=30.825

STN1

Unable to survey area with GPR
due to poor ground conditions.

Area not surveyed.

Unidentified subsurface distortion
designated with GPR

Buildings

OS Buildings

Survey control station

Overhead electrical Tower

Number of ducts entering or
exiting the inspection pit

SERVICE DEPTHS:

X4

A 1.20B 1.20C

A Indicates where GPR depth is measured from.
B Indicates where depth is measured from when using

C Indicates where depth is taken from on drainage
radio frequency.

pipes using a tape measure.

Depths of services can be measured from different points:*

Kerb - Top

Kerb - Bottom
Kerb - Drop

Surface change

Bank - Top
Bank - Bottom

Building

Fence

Road marking - yellow

Road - centre line
Road marking - white

Visible Trench Line

Building canopy
Concrete
Drainage Channel

Wall

Roof / Eaves levelsRidge=
74.10

Eaves=
72.19

36 GPR Baseline

Approximate chamber extents

Telecoms B2

Surface Water Sewer B2
Surface Water Sewer B4

GPR(B2)
H&C(B2)

SW(B2)

Combined Water Sewer B4
CCTV B2

Electric QLD

Heating and Cooling Main B2

CWS(B4)
CCTV(B2)

E(QLD)

G(QLD)

SW(B4)

URF(B2) Unknown Radio Frequency B2

Water QLD

TELCM(B2)

Unknown Utility B2

Electric B2ELEC(B2)
Foul Water Sewer B4FW(B4)

GPR Detection B2

GAS(B2)

CATV B2CATV(B2)

Caution - HAZID - 1

Sta tutory  rec ord s s how a
Sewer run in this area which
is shown as QLD. We were
u n a b l e  t o  l o c a t e  t h i s .

HAZID warning tag - this symbol means there is
important information that needs to be read regarding an asset

UK(B2)

W(B2) Water B2
W(QLD)

Gas QLD

Gas B2
GAS(B4) Gas B4
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Caution - HAZID - 1

Gas Records indicate 2 Gas
mains in this approximate
area. As we were unable to
located one of these so is
shown as QLD. (taken from
records)
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Caution - HAZID - 1

Gas Records indicate 2 Gas
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located one of these so is
shown as QLD. (taken from
records)
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Caution - HAZID - 2

Water Records indicate water
main in this approximate
area. As we were unable to
Accurately detect this it is
shown as QLD.

Caution - HAZID - 2

Water Records indicate water
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area. As we were unable to
Accurately detect this it is
shown as QLD.
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Caution - HAZID - 3

Electric Records indicate
Multiple Electric cables in this
approximate area. As we
were only able to Accurately
detect one of these the rest
are shown as QLD.

Caution - HAZID - 3

Electric Records indicate
Multiple Electric cables in this
approximate area. As we
were only able to Accurately
detect one of these the rest
are shown as QLD.
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Caution - HAZID - 4

Heavily congested manhole,
no outgoing pipe visible.
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Caution - HAZID - 5

We were unable to trace the
sewer past this point as it
enters the pump house and
we were unable to gain
access.
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Caution - HAZID - 6

We were unable to trace any
utilities to this cabin, please
dig with caution in this area.

Caution - HAZID - 8

We were unable to trace the
mains water using Radio
frequency or GPR, we
believe the GPR shown could
be this, please dig with
caution in this area.

Caution - HAZID - 9

The GPR in this area could
possibly be a gas main,
please dig with caution in this
area..
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Caution - HAZID - 10

BT manhole under ramp that
we were unable to access,
position is approximate.
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Caution - HAZID - 12

Water Records do not show
how water main connects to
school. We were unable to
positively detect this main
with GPR or EML so there
alignment is shown assumed
based on some poor GPR
detections and route of other
mains to what we believe to
be a plant room. Caution
should be used along the B4
route and trial holes via
suction excavation should be
considered to determine its
location if construction or GI
is required in this area.

Caution - HAZID - 12

Water Records do not show
how water main connects to
school. We were unable to
positively detect this main
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alignment is shown assumed
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detections and route of other
mains to what we believe to
be a plant room. Caution
should be used along the B4
route and trial holes via
suction excavation should be
considered to determine its
location if construction or GI
is required in this area.
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should be used along the B4
route and trial holes via
suction excavation should be
considered to determine its
location if construction or GI
is required in this area.
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SURVEY STATIONS
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Northing
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Utility Type Provider Details Date Acquired

Gas ESP & Wales and West Utilities 24/04/20

Water + Sewers Welsh Water 24/04/20

Electric Scottish Power 24/04/20

BT Openreach 24/04/20

Telecoms . .

DESKTOP UTILITY RECORDS

1.Warning:

Water and Gas utilities to individual properties are often

of a size that cannot be detected using EML or GPR

investigation. Whenever possible the route has been

added from surface evidence (pipe risers, valves, etc),

but this should be viewed as a guide only. Safe digging

techniques shall be used at all times, in line with the

requirements of HSG47 and current CDM regulations.

2.Warning:

Assumed Route positions are indicative only and are in

an approximate position. Safe digging practices in

accordance with HS(G)47, must be used to verify the

information and establish their actual position.

3.Warning:

Records information and positions are indicative only

and are in an approximate position. Safe digging

practices in accordance with HS(G)47, must be used to

verify the information and establish their actual position.

SURVEY AND DATUM INFORMATION:

UTILITY NOTES:
Services shown outside the survey boundary are for information only and may not be complete.  If information is
required outside our survey boundary, please contact a Technics Project Manager.

Fence and Wall features:
B/W Barbed Wire
C/B Close Boarded
C/M Corrugated Metal
C/L Chain Link
C/P Chesnut Paling
HR Hand Rail
I/R Iron Railing
Lat Lattice
P/C Post and Chain
P/R Post and Rail
P/W Post and Wire
Ret Retaining Wall

Topographic
BOL Bollard
BT British Telecom Cover
DK Drop Kerb
EL Electricity Cover
EP Electricity Pole
FH Fire Hydrant
FFP Flagged Footpath

G Gully
GM Gas Meter
GV Gas Valve

IC Inspection Cover
LP Lamp Post
LH Lamp Hole
MH Manhole
NB Notice Board

P Post
PB Post Box

RE Rodding Eye
RS Road Sign

RWP Rain Water Pipe
SC Stop Cock
SP Sign Post
SS Street Name Sign
STP Stand Pipe
SV Stop Valve

TFP Tarmac Footpath

TL Traffic Light
TP Telegraph Pole
VP Vent Pipe
WM Water Meter
WP Waste Pipe

ABBREVIATIONS:

OSBM Ordnance Survey Bench Mark

WV Water Valve

HT Height

RSC Rolled Steel Column
RSJ Rolled Steel Joist

SVP Soil Vent Pipe

THL Threshold Level

WT Wall Top

FL Floor Level

Pseudo Ordnance Survey plane grid tied to National Grid via GPS observations at survey control point OD01.
Bearing OD01 to OD02: 145°03'17.9"
Survey control as indicated

The results of the subsurface survey have been measured utilizing the existing survey control as indicated in the
drawing mentioned above.

Designation:
BLKD Blockage
D Depth to Utility
DIA Diameter
DOC Depth to Cover
DTB Depth to Base
EOT End of Designation
GPR Ground Penetrating Radar
ID Invert Depth
IL Invert Level

MKR Marker Post
NFI No Further Information

OSA Out of Survey Area
P/S Poor Signal

UTL Unable to Lift

NVP No Visible Pipe

UTT Unable to Trace
MAR Man Entry Required

NVV No Visible Valve

PEV Polyethylene Valve
SOR Start of Run

WO Wash Out

WEATHER CONDITIONS:

.

GENERAL NOTES:

Greatest

confidence

Least

confidence

Electrical Comments:
Please note that ratings for electrical services i.e. LV, HV and EHV are taken from statutory records provided by the client. Technics hold
no liability for misidentification of the rating for cables as there is no detection technology that will confirm the rating of a cable. Where no
statutory records are provided we will show all cables as LV unless there is evidence to the contrary.
Methods Used:
Radio-frequency, Flexitracing and sonde and Ground Penetrating Radar techniques may be used in the location of underground utilities.
The results are not infallible and vacuum excavation (QL-A) should be carried out to confirm positions of the identified utilities. Although
great efforts have been made in conducting the survey the completeness of the underground utilities information cannot be guaranteed.
Accuracy Statement:
For Radio frequency depths shown have been obtained by electromagnetic means and can be subject to high levels of interference and
distortion at the source or from surrounding services so can not be relied upon.  In areas where depth is of high importance Technics
would advise you to use PAS128 QL-A to obtain accurate depth readings.
Drainage:
Drainage connectivity will be proven by either a bang test or by drain dye.  Unless otherwise specified in project spec the line shown
between connecting manholes will be assumed as running straight.  Where a connecting manhole can not be found or is thought not to
run straight,  the line of the pipe will be sonded as far as possible at the time of survey.
For Ground Penetrating Radar (GPR) methods the depth surveyed varies according to the subsurface ground conditions and level, and
is normally characterised by the depth of penetration of the radar signal.  In areas where depth is of high importance Technics would
advise you to use PAS128 QL-A to obtain accurate depth readings.  The average penetration will be greater in sandier regions than in
clay regions, but will typically be in the range 2.0m to 2.5m.  In exceptionally good or exceptionally bad conditions the depth may exceed
3m or be restricted to 1.2m to 1.5m. Clay conditions and water logged areas offer a greater restriction to the surveyor and can in some
cases render the GPR ineffective in locating services within some areas.  Where the client issues statutory records we will highlight the
services that could not be found for this reason.  This is not possible when the client does not issue statutory records and may require
further investigation prior to commencing with the project.

Unless otherwise stated, all services shown on this plan have been surveyed using approved detectors and the connections between
manholes, if unable to be traced, have been assumed to be direct.  The detection confidence for each utility segment is depicted in line
with the scheme and outlined within the PAS128:2014 Quality Level Guide only if survey has been requested to PAS128 prior to survey
starting.

Information depicted as QL-C, QL-D,QL-B4, TFR and AR cannot be guaranteed as it is based on historic utility records or assumed
routes which can be inaccurate and incomplete.

Depicted service routes may reflect the routes of multiple cables or pipes.  It is not always possible to differentiate between buried
construction features, utilities and other subsurface linear features therefore it is possible that some features shown are not utility related,
and due to the limitations of electromagnetic techniques all utility identifications should be treated with caution and verified prior to any
design/building works.

If the location or depth of services/features is of importance to a project then it is recommended that discussions are held with Technics
Group regarding any possible limitations or anomalies. It is also advised that trial excavations should be undertaken to verify survey
results within key areas of importance prior to any design/building works.

No utility mapping survey can be considered a 100% accurate depiction of the sub-surface environment, and the use of these drawings
does not remove the requirement for the use of safe digging techniques at all times, in line with the requirements of HSG47 and current
CDM regulations.
PAS128: does not apply to standard utility surveys

QL"A" Horizontal (±50mm) and vertical (±25mm) position verified visually.
QL"B1P" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods with post processing of data.
QL"B1" Horizontal (±150mm or ±15% of detected depth) and vertical (±15% of detected depth) position detected by 

multiple methods.
QL"B2P" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a 

single method with post processing of data.
QL"B2" Horizontal (±250mm or ±40% of detected depth) and vertical (±40% of detected depth) position detected by a

single method.
QL"B3P" Horizontally positioned (±500mm) data with post processing
QL"B3" Horizontally positioned (±500mm) data only
QL"B4" Assumed route  but no signal detectable using eml or gpr
QL"C" Route from utility records correlated to visual indicators
QL"D" Route from utility  records

1.20

Utility features:
LEGEND:

Topographical features:

QLD Utility line taken from records provided by client

GPR Utility \ feature found using ground probing radar 

RF Utility \ feature found using radio frequency 

and or site features.

which maybe non-metallic.

locating equipment.

NB: Topographical legend not applicable if
Technics utility survey is overlaid onto client's
topographical survey.

E=458043.509
N=340010.635
H=30.825

E=458043.509
N=340010.635
H=30.825

STN1

Unable to survey area with GPR
due to poor ground conditions.

Area not surveyed.

Unidentified subsurface distortion
designated with GPR

Buildings

OS Buildings

Survey control station

Overhead electrical Tower

Number of ducts entering or
exiting the inspection pit

SERVICE DEPTHS:

X4

A 1.20B 1.20C

A Indicates where GPR depth is measured from.
B Indicates where depth is measured from when using

C Indicates where depth is taken from on drainage
radio frequency.

pipes using a tape measure.

Depths of services can be measured from different points:*

Kerb - Top

Kerb - Bottom
Kerb - Drop

Surface change

Bank - Top
Bank - Bottom

Building

Fence

Road marking - yellow

Road - centre line
Road marking - white

Visible Trench Line

Building canopy
Concrete
Drainage Channel

Wall

Roof / Eaves levelsRidge=
74.10

Eaves=
72.19

36 GPR Baseline

Approximate chamber extents

Telecoms B2

Surface Water Sewer B2
Surface Water Sewer B4

GPR(B2)
H&C(B2)

SW(B2)

Combined Water Sewer B4
CCTV B2

Electric QLD

Heating and Cooling Main B2

CWS(B4)
CCTV(B2)

E(QLD)

G(QLD)

SW(B4)

URF(B2) Unknown Radio Frequency B2

Water QLD

TELCM(B2)

Unknown Utility B2

Electric B2ELEC(B2)
Foul Water Sewer B4FW(B4)

GPR Detection B2

GAS(B2)

CATV B2CATV(B2)

Caution - HAZID - 1

Sta tutory  rec ord s s how a
Sewer run in this area which
is shown as QLD. We were
u n a b l e  t o  l o c a t e  t h i s .

HAZID warning tag - this symbol means there is
important information that needs to be read regarding an asset

UK(B2)

W(B2) Water B2
W(QLD)

Gas QLD

Gas B2
GAS(B4) Gas B4
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Appendix B 

Existing Drainage Features 
 



N
Legend

Site Boundary

Notes

1. Do not scale from this drawing.

151.45

151.21

152.05

151.73

151.64

149.84

150.11

148.76

149.38

148.50

154.96

154.92

49
.00

0

6
5
.0
0
0

58
.00

0

HR 
Ht
: 1
.0

m

155.16

OD01

LW03

OD02

OD04

OD05

OD06

OD07

OD08

OD09

OD10

OD11

OD12

OD13

OD14

OD03

OD04A

LW04

LW01

LW02

E=326225.101

N=364711.122

H=154.196

E=326331.284

N=364585.960

H=155.779

E=326262.128

N=364658.135

H=155.916

E=326256.843

N=364576.908

H=158.237

E=326323.815

N=364533.403

H=157.183

E=326368.100

N=364510.599

H=155.526

E=326389.778

N=364553.215

H=155.790

E=326373.889

N=364575.396

H=155.133

E=326352.752

N=364602.397

H=155.682

E=326340.816

N=364626.394

H=154.812

E=326303.283

N=364665.715

H=154.653

E=326291.892

N=364690.713

H=156.730

E=326427.969

N=364443.205

H=154.877

E=326358.459

N=364419.374

H=156.522

E=326282.628

N=364637.586

H=154.921

E=326289.497

N=364568.992

H=158.063

E=326350.029

N=364575.494

H=156.314

E=326300.038

N=364611.793

H=154.990

E=326312.667

N=364593.318

H=154.946

147.50

151.00

149.00

150.50

150.00

149.50

148.50

148.00

147.00

146.50

146.00

1
5
4
.0
0

1
5
3
.5
0

1
5
3
.0
0

1
5
1
.0
0

1
5
1
.5
0

1
5
2
.5
0

1
5
2
.0
0

1
4
9
.0
0

150.50

150.00

1
4
9
.5
0

1
4
8
.5
0

155.00

154.50

154.00

153.50

153.00

151.00

151.50

152.50

152.00

150.50

150.00

149.50

155.0
0

154.50

154.00

153.50

153.00

151.00

151
.50

152.5
0

152
.00

155.00

15
5.
50

155.50

15
6.
00

156.00

15
7.
00

157.
00

154.50

154.00

15
6.
50

156.50

153.50

153.00

158.00

157.50

156.00

157.00

156.50

158.00

157.50

158.50

1
5
8
.5
0

157.00

155.50

157.50

156.00

157.00

156.50

1
5
5
.0
0

1
5
5
.5
0

15
6.
00

1
5
7
.0
0

1
5
6
.5
0

147.50

154.00

153.50

153.00

151.00

151.50

152.50

152.00

149.00

150.50

150.00

149.50

148.50

148.00

147.50

148.00

155.50

157.50

156.00

157.00

156.50

154.00

153.50

153.00

151.50

152.50

152.00

20
4.0

00

20
4.
00
0

206.000

208.000

209.000

2
1
1
.0
0
0

155.01

154.79

154.76

154.81

154.90

154.96

155.06

155.38

155.54

155.52

155.40

155.31

155.09

154.98

154.92

154.84

154.68

154.49

154.74

154.56

154.40

154.57

154.77

154.84

154.92

155.07

155.24

155.38

155.50

155.64

155.64

155.45

155.32

155.18

155.07

154.92

154.81

154.60

154.41

154.25

154.09

154.31

154.56

154.76

154.92

155.06

155.12

155.31

155.43

155.56

155.43

155.32

155.21

155.06

154.99

154.81

154.59

154.37

154.12

153.94

154.04

154.31

154.61

154.82

154.97

155.13

155.24

155.31

155.44

155.48

155.35

155.24

155.12

154.96

154.78

154.57

154.29

153.94

153.65

153.44

152.83

153.22

153.53

153.84

154.14

154.70

154.90

155.06

155.24

155.30

155.45

155.54

155.35

155.23

154.85

154.58

154.33

154.04

153.62

153.36

152.87

152.50

152.16

152.61

153.10

153.43

153.80

154.09

154.32

154.57

154.80

155.07

155.26

155.44

155.63

155.61

155.36

155.12

154.85

154.61

154.34

154.14

153.90

153.63

153.30

152.93

152.37

151.67

151.51

152.76

155.53

155.22

154.94

154.63

154.40

154.17

153.89

153.63

153.35

153.10

152.17

151.43

152.13

152.61

152.92

153.16

153.39

153.71

153.93

154.19

154.44

154.67

154.98

155.22

155.37

155.24

155.02

154.75

154.45

154.26

153.97

153.72

153.50

153.10

152.85

152.60

152.32

151.87

151.14

150.96

150.57

151.82

152.16

152.47

152.73

153.02

153.36

153.60

153.85

154.13

154.31

154.57

154.83

155.09

154.97

154.70

154.44

154.13

153.91

153.59

153.35

153.08

152.78

152.51

152.20

151.71

151.28

150.70

150.01

149.67

149.31

150.01

150.63

151.06

151.60

152.04

152.34

152.62

152.88

153.17

153.43

153.69

153.96

154.25

154.55

154.80

154.60

154.35

151.66

151.15

150.60

150.14

149.61

148.96

148.95

149.47

149.99

150.44

150.97

151.41

151.77

152.26

152.56

152.83

153.02

153.23

153.57

153.89

WM F
enc

e Ht
: 1.0

m

MESH

155
.35

155
.47

155
.44

155.
66

155
.81

155
.76

155
.70

155
.40

155
.10

154
.86

154
.51

155.34

1
5
5
.3
3

1
5
5
.5
4

1
5
5
.8
3

1
5
5
.7
0

155.63

155.91

155.8
4

155
.62

155
.49

Long Jump Area

155
.08

1
5
4
.8
4

154
.88

1
5
4
.8
8

1
5
5
.0
8

155
.10

1
5
4
.8
9

1
5
4
.8
7

154
.82

1
5
4
.8
6

1
5
4
.9
1

155.
22

1
5
5
.2
3

155.3
2

F
e
n
ce
 H
t: 1
.0

m

1
5
4
.9
7

155.
18

All W
eath

er

154
.63

1
5
4
.6
5

154
.73

1
5
4
.7
1

1
5
4
.6
4

154
.59

1
5
4
.5
9

154
.66

1
5
4
.6
5

154
.53

1
5
4
.5
5

154
.63

Post

Post

Post

Post

A
ll W

e
a
th
e
r S

u
rfa

ce

154.97

154.97

1
5
4
.8
1

1
5
4
.4
1

154.42

1
5
4
.7
1

1
5
4
.9
6

14
8.8

1

14
8.9

0

14
9.
26

14
9.
55

14
9.
89

1
5
0
.2
9

1
5
0
.6
1

15
0.
90

15
1.
12

15
1.1

9

151
.25

15
0.8

6

1
5
1
.0
4

151.04

15
0.
77

15
0.
22

14
9.
66

1
4
9
.3
3

14
9.
17

14
8.
78

14
8.
47

14
8.
10

14
7.
81

14
7.
29

1
4
6
.9
2

1
4
6
.8
2

1
4
6
.7
3

1
4
6
.6
1

1
4
6
.4
5

1
4
5
.9
8

145.86

1
4
4
.8
2

1
4
5
.3
0

1
4
5
.5
5

145.41

145.71

146
.06

146.33146.91

147.37

147.65

148.00

148.23
148.78

149.55
149.87

150.40
150.67

151.24

151.36

151.75
152.02152.32

152.
51

152
.62

152.99

1
5
2
.9
9

153.08

15
3.4

5

153.81

1
5
3
.6
3

15
3.
52

153.74

154.15

154.26

1
5
4
.0
2

1
5
3
.7
4154.49

154.73

1
5
4
.0
0

1
5
3
.0
2

153.02

153.43

1
5
2
.9
1

1
5
2
.7
2

1
5
2
.7
4

1
5
2
.7
0

SP

153.38

152.95

152.53

152.21

152.00

151.44

150.88

151.05

151.06

151.07

150.81

150.87

150.83

150.79

150.68

150.59

150.52

150.41

150.31

150.21

150.16

150.67

150.65

150.72

150.80

150.92

151.04

151.16

151.25

151.33

151.46

151.34

151.42151.41

15
1.
37

151.62

15
3.0

8

151.56

151.64

150.71

150.37

152.06

1
5
0
.3
4

154.1
3

154
.05

153.2
3

151.26

151.64

15
1.
51

1
5
1
.1
4

1
5
0
.4
7

151.62

151.73

151.05

151.61

151.52

151.28

151.18

151.07

150.93

150.85

151.27

151.49

151.30

151.60

151.40

151.84

151.74

151.97

152.97

152.01

151.93

152.42

152.27

152.23

152.36

152.01

152.48

151.94

152.10

152.30

151.84

151.56

151.46

152.12

152.25

152.36

151.
80

152.56

152.70

152.56

152.67

152.60

152.27

152.75

1
5
0
.2
1

152.29

15
1.6

0

151.53

1
5
0
.4
4

152.94

152.96

150.26

153.06

153.12

151
.46

152.57

152.80

152.56

152.39

152.41

151.94

152.17

152.07

152.44

152.28

1
5
3
.7
2

152.45

152.53

152.61

152.64

153.02

153.03

153.67

152.91

152.49

152.70

152.98

152.50

153.13

153.46

153.92

153.93

153.95

154.15

154.34

154.49

154.54

154.49

150.73

150.75

150.67

150.53

150.47

150.45

150.34

150.22

150.08

149.98

149.85

149.68

149.64

149.14

149.19

149.30

149.49

149.61

149.98

150.05

150.25

150.27

150.06

149.69

149.72

149.82

149.72

149.55

149.67

149.26

149.40

148.64

149.02

148.50

148.17

148.81

149.01

149.15

149.26

149.31

149.39
148.81

149.20

148.70

148.89

148.89

148.77

148.63

148.28

148.50

147.76

147.88

147.36

148.24

147.95

148.39

147.72

148.57

148.62

148.48

148.10

148.17

148.18

147.33

147.54

147.89

147.07

147.14

147.14

146.65

146.85

1
5
3
.5
2

147.55

147.83

147.98

15
3.
22

148.05

147.42

147.23

146.30

146.86

145.65

145.89

145.73

146.03

146.32

146.50

146.96

147.33

147.54

153.26

153.71

154.25

154.40

154.15

154.54

153.85

153.48

153.15

153.02

153.50

154.29

154.27

153.78

153.46

153.09

153.25

153.63

153.89

154.02

154.31

154.05

153.75

153.35

153.36

153.80

154.07

154.42

154.40

154.07

153.75

153.27

152.73

153.29

153.73

154.04

154.18

153.82

Concrete

154
.12

1
5
4
.1
0

154
.09

1
5
4
.0
8

Co
ncr
ete

153
.91

1
5
3
.9
0

155.62

155.63

155.61

155.62

155.63

155.70

155.70

155.70

155.71

155.72

155.79

155.80

155.79

155.79

155.88

155.86

155.88

155.89

155.87

155.94

155.96

155.94

155.95

156.03

156.03

156.04

156.05

155.95

156.12

156.13

156.12

156.11

156.14

156.14

156.15

156.14

1
5
6
.1
5

156
.16

1
5
6
.1
7

Goa
l

1
5
5
.6
2

155
.61

1
5
5
.6
6

152.59

154.10

154.60

154.27

153.99

154.03

154.25

154.41

150.14

154.57

154.56

154.30

154.05

154.08

154.26

154.41

154.55

154.32

154.15

1
5
7
.1
7

154.53

301.000

302.000

304.000

305.000

306.000

3
0
7
.0
0
0

30
9.
00
0

153.73

154.02

153.31

153.52

158.80

158.79

15
4.9

8

15
4.9

3

154.92

15
4.9

6

Blocked

15
4.9

2

15
4.
90

155.55

154.99

Ga
te

154.93

154.92

48
.00

0

155.93

156.04

50
.00

0

47
.00

0

54.000

51
.0
00

52
.00

0

56
.00

0

53.000

55.000

66.000

57.
000

154.61

64.000

Dr
op
 K
erb

154.84

154.88

CONC

1
5
5
.5
8

155.30

H
and R

ail H
t: 1.0m

154.94154.94

15
5.
02

15
4.
94

15
4.
93

15
7.6

2

157.22

15
4.
97

15
4.
96

153.
20

154.94

154.90

154.90

LP

HR 
Ht
: 1
.0m

154.84

152.66

154.93

15
4.9

8

154.91

15
5.
27

15
5.2

9

154.99

15
5.2

8

154.95

155.31

15
5.3

1

15
5.2

8

155.07155.27

154.97

15
5.0

7

15
5.0

1

155.03

15
4.9

9

15
4.9

8

154.99

154.95

15
4.
95

154.99

15
5.0

7

155.67

155.07

15
5.6

9

15
5.7

6

155.74

155.09

155.13

155.29

15
6.
06

155.25

15
5.2

9

Ha
nd
 R
ail
 H
t: 
1.
0m

155.37

155.37

15
5.1

6

3.0
00

155.00

4.0
00

15
5.
03

10
.00

0

WATER-UTT

1
6
.0
0
0

15
5.1

7
15
5.0

4

2
2
.0
0
0

155.28

Planter

Planter

Column

154.97

Column

Column

154.96 154.96

38
.00

0

39
.0
00

154.93

154.94
154.95

154.96

8
5
.0
0
0

77
.00

0

76
.00

0

7
4
.0
0
0

67.000

70
.00

0

6
8
.0
0
0

69.000

63
.00

0

72.000

15
5.0

5

154.92

15
4.
98

15
4.9

9

15
5.
01

155.86

155.71

155.49

15
5.2

8

155.09

9
3
.0
0
0

92
.0
00

91
.00

0

8
1
.0
0
0

80.000

82.000

83.000

84
.00

0

155.09

155.19

155.46

155.71

155.08

155.62

Container

Bench

Planter

Planter

Column

Column

Column

155.15
155.26

154.91

LP

LP

LP

158.03

158.04

15
5.
08

156.08

156
.07

156.08

155.94

155.73

155.60

15
5.7

9

156.09

15
6.4

01
56
.41

156.75

156.75

15
6.7

2

156.76

156.41

158.24

15
8.2

5

15
9.
70

159.74

159.71

15
9.6

9

158.26

158.42

Flooded

V
isible Trench Line

150.58

150.84

151.73

152.05

152.
68

152
.88

15
3.1

3

15
3.
57

1
5
3
.9
1

1
5
4
.1
3

154.30

154.31

154.35

154.28 154.14

153.8
8

153.7
2

153.33

152.92

152.50

152.13

151.82

151.66

151.68

15
1.
59

1
5
1
.3
2

1
5
1
.0
2

1
5
0
.6
3

150.38

150.41

150.48

151.02

151.05

151.15

151.35

1
5
1
.4
1

1
5
1
.4
3

SP

SP

SP

SP

BOL

Bush
es Ht

: 1.1m

1
5
2
.4
2

152.0
3

151.26

150.88

150.60 150.58

151.
04

151.47

151.
66

151.86

152.12

152.41

152.63

LP

LP

LP

153.80

153.26

152.85

152.53

152.20

152.07

151.85

151.74

151.71

149.80

149.99

152.23

153.70

153.97

154.15

154.32

154.58

154.20

153.76

153.24

152.74

152.36

152.00

151.72

151.54

157.25

157.14

157.01

156.67

156.47

156.37

156.03

155.94

155.93

155.91

156.13

155.87

155.55

155.24

154.62

152.94

152.83

152.77

152.74

152.77

156.58

156.24

156.37

B
u
sh

e
s H
t: 2
.5

m

1
5
1
.5
1

1
5
1
.1
8

1
5
0
.9
5

1
5
0
.5
7150.

69150.17

1
4
9
.9
8

14
9.
81

Trunk Ø: 0.6m

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.4m

Spread: 6.0m

Trunk Ø: 0.6m

Spread: 15.0m

Trunk Ø: 0.6m

Spread: 15.0m

Trunk Ø: 0.6m

Spread: 17.0m

Trunk Ø: 0.6m

Spread: 12.0m

G
a
te

Ga
te

C
h
a
in
lin

k
 F
e
n
c
e
 H
t: 1
.2

m
1
5
1
.8
0

1
5
2
.3
1

Fenc
e Ht: 

1.8m
152.46

1
5
7
.8
3

152.70

152.73

152.97

15
8.
04

To
p 
of
 b
an
k

15
2.
05

15
2.
49

152
.63

152.86

Top o
f bank

DOC 0.48

156.48

156.01
156.07

155.67

155.25

155.08

155.02

155.19

155.21

155.55

155.66

155.67

15
4.2

5

154.23

SP

15
4.
77

F
ence H

t: 2.0m

154.82

154.79

154.64

154.52

15
8.0

9

154.36

154.30

154.36

154.35

154.48

154.57154.68

154.84

155.19

155.59

158.86

156.02
156.02

155.55

Spread: 12.0m

155.18

154.84
154.67

154.53

154.44

154.37

154.30

154.26

154.31

154.46

154.58

154.72

154.81

155.93

155.31

154.94

154.51

154.36

154.22

154.24

154.32

154.38
154.28

154.43

154.51

154.59

154.69

1
5
4
.7
1

1
5
4
.8
0

1
5
5
.0
4

15
5.
23

15
5.3

7

15
8.1

2

155.82

155.20

154.83

154.59
154.41

154.23

154.10

15
8.
11

154.11

154.18

154.26

V
isible Trench Line

154.39

D
K

158.12

W
RM

15
4.3

6

154.36

154.45

15
4.
54

15
4.
60

1
5
0
.8
5

1
5
1
.0
7

151
.62

151.57

151.59

151.70

151.97

152.27

152.74

1
5
3
.8
2

153.08

154.26

1
5
4
.0
4

154.11

154.27

154.26

154.14

15
8.
63

1
5
4
.1
4

1
5
3
.9
4

152.46

1
5
3
.6
5

15
3.
37

152
.86

1
5
8
.4
0

152.19

152.32

151.99

151.71

151.17

151.41

150.85

150.52

150.37

1
5
8
.0
2

158.14

15
8.1

1

1
5
0
.5
4

153.14

1
5
4
.4
5

153.7
3

1
5
4
.6
2

153.98

153.59

153.35

152.80

152.38

151.8
6

15
1.
55

15
1.6

7

151.
77

1
5
1
.3
0

1
5
1
.3
5

15
1.
44

1
5
1
.0
1

1
5
4
.5
3

1
5
4
.3
1

1
5
0
.6
2

1
5
0
.0
7

153.97
DK

153.62

1
5
4
.0
4

158.10

153.47

153.87

1
5
8
.3
1

151.73

151.93

1
5
8
.4
3

153.02

152.65

1
5
7
.9
0

151.6
6

1
5
1
.3
1

1
4
9
.9
5

1
5
0
.8
6

1
5
1
.4
0

1
5
8
.4
0

14
9.
64

151.61

151.87

SP

SP

150.75

150.62

1
5
0
.9
7

151.31

151.51

158.25

150.43

15
1.
22

157.22

CCTV 

15
8.2

3

150.26

151.59

151.84

1
5
3
.9
0

1
5
0
.7
6

152.58

157.82

153.82

153.42

153.22

151.51

154.00

158.09

157.92

152.88

151.96

158.11

151.60

15
1.
60

15
1.
68

152.1
6

151.42

1
5
1
.5
3

158.04

151.58

151.47
151.51

B
ushes H

t: 3.0m
158.77

LP

152.33

Drop K
erb152.18

154.14

1
5
8
.0
9

152
.72

1
5
3
.8
3

1
5
4
.0
4

152.36

15
2.9

4

DK

157.
98

Visible Trench Line

1
5
7
.4
7

158.
02

1
5
7
.6
6

154.23

1
5
8
.1
9

154.03

15
7.
04

1
5
7
.6
7

P
a
n
e
l F

e
n
ce
 H
t: 2
.0

m

1
5
7
.3
3

Ga
te

DK

1
5
7
.7
2

154.20

154.18

152.28

154.09

C
h
a
in
lin

k F
e
n
ce
 H
t: 1
.0

m

1
5
8
.6
8

1
5
8
.4
6

158.08

157.75

15
1.
58

152.98

152.02

153.31

153.69

150.58

155.03

15
8.0

6

149.47

155.61

150.87

151.18

150.39

151.10

149.83

1
5
7
.0
0

151.16

1
5
6
.8
0

1
5
6
.5
4

C
h
a
in
lin

k F
e
n
ce
 H
t: 1
.0

m

B
rick W

a
ll H
t: 4
.0

m

1
5
7
.4
0

15
6.
34

155.29

156.03

1
5
5
.2
2

1
5
7
.5
6

Bushes Ht: 8.0m

155.9
1

1
5
6
.6
8

158.16

158.22

15
5.
43

156.78

15
5.4

8

155.52

155.40

156
.03

158.13

Top of bank

157.91

158.11

155.36

156.17

158.25

1
5
4
.8
9

157.16

156.54

157
.04

15
7.
10

156.81

15
2.
99

15
7.4

1

153.37

15
6.8

6

153.48

157.35

154.37

154.19

154.0
5

158.02

Co
nc
re
te 

W
all
 H
t: 4
.0m

152.4
5

154.40

153.09

153.94

15
5.0

5

155.05

158.02

C
oncrete W

all H
t: 4.0m

155.88

156.52

155.06

15
5.0

6

St
ep
s

15
5.1

9

15
7.0

3

15
6.5

1

15
6.6

91
56
.69

157.98

15
5.9

8

156.43 S
teps

15
6.
03

157.91

1
5
6
.2
2

158.09

156.53

158.23

158.20

CCTV Tower

2.0
00

1.
00
0

7.0
00

6.0
00

15
6.
38

9.0
00

1
5
5
.9
7

5.0
00

8.0
00

15
6.7

0

157.91

157.52

158.18

2
0
.0
0
0

158.23

12
.0
00

13
.0
00

11
.0
00

14
.0
00

1
7
.0
0
0

15
5.
11

2
1
.0
0
0

15
.0
00

26.000

158.05

1
8
.0
0
0

2
3
.0
0
0

155.11

1
9
.0
0
0

27.000

29
.00

0

34
.00

0

33
.00

0

28.000

2
4
.0
0
0

2
5
.0
0
0

32
.0
00

31
.00

0

30
.0
00

1
5
5
.8
4

35
.0
00

157.76

37
.0
00

40
.0
00

36
.0
00

43.0
00

1
5
6
.0
1

42
.0
00

41.0
00

49.000

158.00

5
4
.0
0
0

48.000

46.000

5
0
.0
0
0

47.000

10
2.0

00

1
5
7
.3
4

5
2
.0
0
0

5
6
.0
0
0

5
1
.0
0
0

5
3
.0
0
0

5
5
.0
0
0

5
9
.0
0
0

10
6.0

00

6
1
.0
0
0

6
3
.0
0
0

5
7
.0
0
0

6
0
.0
0
0

6
5
.0
0
0

5
8
.0
0
0

69.000

11
0.0

00

6
2
.0
0
0

66.000

6
4
.0
0
0

118.000

112.000

67.000

2
0
1
.0
0
0

68.000

71.000

72.000

70.000

73.000

203.000

20
2.
00
0

76.
000

7
4
.0
0
0

7
8
.0
0
0

7
5
.0
0
0

7
9
.0
0
0

77
.0
00

8
0
.0
0
0

8
3
.0
0
0

8
2
.0
0
0

8
1
.0
0
0

84.000

8
8
.0
0
0

8
7
.0
0
0

8
6
.0
0
0

89.000

9
1
.0
0
0

9
0
.0
0
0

9
3
.0
0
0

9
4
.0
0
0

9
2
.0
0
0

97.
000

9
5
.0
0
0

9
6
.0
0
0

155.90

98.
000

100.0
00

99.0
00

45.000

DK

156.00

155.70

156.01 155.89

155.88

155.94

154.90

155.41

155.16

155.58

155.91

155.92

155.84

155.76

155.32

155.03

154.78

15
5.1

2

LP LP

LP

LP

SP

154.54

154.86

155.26

155.66

155.93

154.52

154.85

155.24

155.63

155.86

155.96

T
hree B

ar F
ence H

t: 1.0m

154.21

154.84

155.20

155.61

155.84

VT
L

GRASS

VT
L

V
isible Trench Line

154.83

155.18

155.39

155.67

155.79

155.48

155.25

155.11

155.07
155.00

155.37

155.57
156.02

155.62

155.02

154.99

155.09

155.37

158.25

157.29

158.08

157.94

157.79

157.39

157.54

157.61

157.77

157.43

157.38

157.31

156.71

156.77

156.76

156.80

156.38

156.20

156.03

159.00

158.07

157.86

157.56

157.52

157.09

156.90

156.77

156.90

157.89

158.05
158.14

158.17

158.02

15
5.0

8

155.08

154.93

154.93

154.91

15
4.
89

15
5.7

2

H
and R

ail H
t: 0.5m

154.95

15
5.3

5

155.34
155.35

H
and R

ail H
t: 0.5m

154.97

155.35

15
5.7

3

155.73

15
5.3

5

T
op of bank

155.39

155.41

1
5
5
.3
4

15
5.
53

15
5.7

2

15
5.
70

Re
tai
nin

g W
all
 H
t: 1
.5m

15
4.8

1

15
4.
92

15
4.9

8

15
4.9

6

156.01

155.99

15
5.9

8

157.50

15
7.5

0

156.02

Co
nc
re
te 

W
all
 H
t: 1
.0m

15
7.5

1

158.23
158.24

157.50

157.55

158.23

154.31

154.39

154.48

154.58

1
5
4
.6
3

1
5
4
.6
8

1
5
4
.9
3

15
5.
13

155
.48

155
.41

155
.28

155.24

155.29

155.46

155.66

155.86

156.10

156.40

156.66

156.88

1
5
7
.1
0

1
5
7
.3
0

1
5
7
.3
8

1
5
7
.4
4

15
7.
55

15
7.
63

15
7.6

7

155
.58

155
.52

155.
41

155.38

155.41

155.59

155.80

156.01

156.22

156.53

156.77

156.99

1
5
7
.2
3

1
5
7
.4
4

1
5
7
.5
3

1
5
7
.5
9

15
7.
66

15
7.
76

15
7.7

1

15
7.8

9

15
7.
96

15
8.0

6

158.40

158.40

158.39

158.39

158.39

158.39

158.38

158.38

158.33

15
8.3

7

158.29

158.20 158.28

158.35

158.34

158.22

158.12

158.09

158.03

157.71

157.16

156.92
156.81

156.53

156.10
155.79 155.89

157.75

15
7.8

7

15
7.9

8

15
8.0

6

15
8.3

1

Dr
op
 K
er
b

15
7.8

6

15
7.
95

15
8.0

3

15
7.
69

15
7.7

7

157
.88

157.94

1
5
7
.8
7

15
7.
78

15
7.
72

15
7.
62

1
5
7
.5
0

1
5
7
.4
6

157.44

157.53

1
5
7
.7
2

1
5
7
.7
5

15
7.7

1

15
7.6

2

W
R

M
1
5
7
.9
8

W
R

M
1
5
7
.9
5

1
5
8
.0
3

W
R

M
1
5
8
.0
3

1
5
7
.9
2

W
R

M

1
5
7
.8
9

1
5
8
.0
3

W
R

M
1
5
8
.0
2

1
5
7
.8
8

W
R

M

1
5
7
.8
6

1
5
8
.0
3

158.00

15
8.0

2

15
8.0

4

15
8.0

6

15
8.0

1

15
8.0

0

D
ro

p
 K
e
rb

1
5
7
.9
8

1
5
7
.9
3

1
5
7
.9
3

1
5
7
.9
4

157.90

157.70

157.48

157.26

157.17

156.93

156.71

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

BOL

H
and R

ail H
t: 1.0m

158.17

157.86

157.59

157.32

157.02

156.76

15
6.6

2

C
h
a
in
lin

k F
e
n
ce
 H
t: 1
.0

m

1
5
7
.6
6

157.69

157.87

158.20

158.30

158.39

158.48

158.56

158.67

158.73

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.5m

Spread: 10.0m

Trunk Ø: 0.5m

Spread: 10.0m

Trunk Ø: 0.4m

Spread: 10.0m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.3m

Spread: 6.0m

Trunk Ø: 0.3m

Spread: 6.0m

Trunk Ø: 0.5m

Spread: 6.0m

Trunk Ø: 0.5m

Spread: 6.0m

Trunk Ø: 0.6m

Spread: 8.0m

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 12.0m

Trunk Ø: 0.6m

Spread: 12.0m

Trunk Ø: 0.6m

Spread: 12.0m

To
p 
of
 b
an
k

15
6.
07

15
6.
87

157.
04

157.25

157.24

157.20

1
5
7
.0
5

1
5
6
.8
9

155.57

Vis
ibl
e T
ren

ch
 Li
ne
s

155.25

154.82

15
4.9

6

Bu
ild
ing
 O
ve
rh
an
g

15
7.6

4

158.81

15
8.
81

15
4.
98

15
4.
99

15
8.1

7

158.08

15
8.0

8

158.08

15
8.0

0

158.00

15
8.0

0

15
8.0

6

158.09

15
8.0

8

158.26

Top of bank

158.84

158.79

15
8.
93

1
5
8
.9
3

158.96

158.85

158.
77

15
8.
65

1
5
8
.6
2

158.0
7

1
5
8
.0
2

158.08

1
5
8
.0
7 15

8.
08

Visible Trench Line

15
8.
08

15
7.7

7

15
7.
85

157
.96

1
5
8
.0
1

1
5
7
.9
8

15
7.
90

15
7.
84

15
7.
69

1
5
7
.6
1

1
5
7
.5
2

157.51

157.62

1
5
7
.7
6

15
7.7

9

15
7.7

3

15
8.
03

 W
all H

t:2.2m

S
teps

15
8.1

2

158.99

C
hainlink F

ence H
t: 1.0m

Trunk Ø: 0.4m

158.83

158.91

41
1.
00
0

Trunk Ø: 0.6m

Spread: 18.0m

Trunk Ø: 0.7m

Trunk Ø: 0.7m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 8.0m

Spread: 8.0m

Trunk Ø: 0.5m

Spread: 8.0m

Spread: 10.0m

Trunk Ø: 0.6m

BOL

BOL

Ch
ain
lin
k F
en
ce
 H
t: 
1.
0m

15
8.0

6

BOL

15
8.0

2

15
8.0

3

1
5
8
.1
5

15
7.
97

1
5
8
.1
2

157.96

1
5
8
.0
1

15
8.
01

158.09

157.99

15
8.0

9

1
5
8
.0
0

42
3.0

00

15
8.
03

158.11

158.09

1
5
8
.0
8

428.000

1
5
8
.1
1

43
3.0

00

437.000

15
8.1

1

15
8.1

0

1
5
7
.9
7

15
8.0

4

41
2.
00

0

15
8.1

1

1
5
7
.9
4

157.98

157.80

156.72

157.56

15
8.
15

157.03

157.31

157.23

15
8.1

1

15
8.1

2

15
8.0

0

15
8.0

5

15
8.
06

158.07

15
8.1

2

158.03

H
and R

ail H
t: 0.5m

Dense Vegetation Ht: 12.0m

158.10

15
8.0

3

155.12

1
5
8
.4
9

158.21

15
8.
61

15
8.
59

15
4.8

6

VTL

1
5
8
.3
4

1
5
8
.3
5

158.63

158
.62

1
5
8
.3
7

1
5
8
.1
9

154.60

1
5
8
.3
6

1
5
8
.0
6

15
7.
83

43
1.
00
0

1
5
7
.8
9

1
5
7
.9
3

157.8
9

157.11

410
.00

0

158
.28

4
0
8
.0
0
0

Gat
e

158.24

1
5
8
.4
8

1
5
7
.1
3

1
5
8
.0
9

1
5
7
.3
4

158.52

41
6.
00

0

158.55

158.08

1
5
8
.5
8

157.79

1
5
8
.2
7

158.72

158.38

158.67

158.25

158.11

LP

158.38

42
9.0

00

158.90

LP

158.25

15
4.1

8

158.25

158.26

435.000

15
5.2

7

154.58

158.26

43
4.0

00

158.22

158.21

421.000

15
3.6

5

158.25

154.66

158.03

41
4.
00
0

43
2.0

00

158.27

4
0
7
.0
0
0

41
8.
00
0

15
4.7

0

158.20

157.98

15
8.0

6

15
4.6

7

153.93

155.12

15
4.6

3

154.62

158.03

15
5.1

1

15
4.8

5

15
6.9

5

1
5
6
.0
3

15
4.8

5

15
3.9

5

15
6.4

8

153.85

157.05

15
5.1

1

1
5
6
.0
4

15
4.0

4

1
5
6
.3
5

157.45

154.55

15
6.8

0

Ra
mp

15
4.7

3

155.04 154.56

157.59

158.01

154.83

154
.98

154.73

158.32

158.13

15
5.0

6

15
5.
41

15
5.2

1

154.89
154.78

15
3.7

9

154.35

1
5
5
.9
4

153.89

154.95

154.75

154.55

15
4.9

4

154.63

15
4.8

4

154.71

155.01

1
5
6
.2
3

157.82

154.85

154.42

157.94

156.95

154.67

154.56

154.91

154.78

154.96

15
5.
11

154.65

158.12

15
5.4

1

155.86

154
.87

158.07

15
5.5

2

Th
re
e B

ar
 F
en
ce
 H
t: 1
.5m

15
5.1

4

153.79

158.11

155.08

156.01

155.11

15
5.1

4

154.35

15
3.9

7

154.24

154.63

1
5
5
.0
8

15
5.1

8

154.92

154.79

15
5.1

2

154.73

T
o
p
 o
f 
b
a
n
k

154.54

154.79

15
5.0

2

157.67

157
.34

154.61

154.84

157.49

15
4.9

6

15
5.0

9

158.00

154.84

15
5.
01

15
5.2

9

158.01

1
5
7
.8
8

LP

15
7.
61

1
5
7
.4
7

157.63

15
5.6

6

LP

1
5
5
.6
4

15
5.
30

1
5
6
.3
3

157.8
6

156.62

15
6.
21

1
5
7
.1
5

1
5
7
.5
1

1
5
5
.3
8

156.52

157.
92

157.
89

LP

1
5
7
.7
4

15
5.8

7

Trunk Ø: 0.8m

15
5.7

3

15
5.3

0

Spread: 20.0m

1
5
4
.8
1

15
5.5

0

Trunk Ø: 0.4m

10
3.0

00

Spread: 3.0mTrunk Ø: 0.4m

15
5.1

2

155.01

Spread: 6.0m

10
1.
00
0

154.97

15
5.7

7

10
5.
00
0

10
4.
00
0

15
5.0

6

15
5.4

0

15
5.6

3

15
5.
20

10
9.0

00

10
7.
00
0

10
8.0

00

10
9.0

00

154.89

Mixed Foliage Ht: 6.0m

1
5
5
.0
2

1
5
4
.8
1

155.20

420.000

1
5
5
.6
1

155.11

1
5
4
.9
4

155.70

154.91

111.000

155.17

117.000

113.000

116.000

1
1
9
.0
0
0

20
6.0

00

20
4.0

00

Gas House

154.
01

153.87

153.
81

154.16

23
8.
00
0

154.15

154.06

246.000

2
3
9
.0
0
0

43
0.
00
0

41
9.
00
0

154.70

15
8.2

9

15
4.7

1

154.08

15
8.0

2

154.34

153.09

154.99

155.65

15
5.1

1

155.07

155.10

155.13

15
5.1

3

15
5.0

5

15
5.1

0

155.25

155.11

155.08

155.10

155.10

155.10

155.04

15
4.4

2

155.09

155.11

155.07

154.98

156.61

156.67

156.74

156.63

156.33

156.20

156.25

156.31

156.07

155.63

155.26

155.96

156.00

155.73156.01

156.23

156.59

W
RM

15
5.8

3

15
5.9

4

W
RM

15
5.9

5

15
5.8

8

W
RM

15
5.
97

15
5.
99

W
RM

15
6.
02

15
5.
97

Container
15
5.9

5

156.06

156.04

15
6.0

2

15
6.0

1

15
6.0

2

15
6.0

1

15
5.9

5
Dr
op
 K
er
b

15
5.9

3
Ga
te

155.96

155.9215
5.9

2

15
5.9

3

15
5.9

4

LP

Trunk Ø: 0.6m

Spread: 12.0m

DK

157.80

157.63 157.54

157.09

156.83
156.72

156.46

156.01

155.79

Bushes 
Ht: 1.5m

157.74
157.51

157.34

15
6.9

6

156.88157.14

157
.23

157.24

157.47

157.69

157.8
8

157.78

157.72

D
K

15
8.0

6

Ga
te

TP

LP

Trunk Ø: 0.8m

Spread: 20.0m

Trunk Ø: 0.8m

Spread: 17.0m

Trunk Ø: 0.6m

Spread: 20.0m

Trunk Ø: 1.4m

Spread: 25.0m

Trunk Ø: 1.4m

Spread: 18.0m

Trunk Ø: 0.6m

Spread: 15.0m

CCTV

1
5
5
.6
8

1
5
5
.5
8

1
5
5
.5
0

Gate

Gate

G
ate

Fen
ce H
t: 2.

5m

155
.59

155.
59

155
.62

155
.63

155
.68

155
.96

156
.27

156.26

1
5
6
.2
4

Fence
 Ht: 1
.5m

156
.86

156
.80

156
.78

156.67

156.66

156.58

156.47

156.27
SP

157.02

156.95

156.91

156.68

156.48

156.35

156.16

156.07

155.83

155.80

155.91

156.01

156.25

156.39

156.17 156.13

155.71

155.69

155.61

155.62

155.76

155.81

155.90

155.56

Spread: 6.0m

154.47

154.55

154.61

154.76

154.98

155.08

155.13

155.69

155.72

155.52

155.35

155.37

155.23

155.16

154.99

154.90

1
5
5
.4
6

1
5
5
.4
9

1
5
5
.5
1

1
5
5
.6
1

1
5
5
.7
6

1
5
5
.8
3

15
5.8

3

15
5.8

1

15
5.8

4

15
5.9

3

15
5.9

4

155.
59

15
5.9

7

15
5.8

5

15
5.8

5

15
5.8

5

15
5.8

6

15
5.8

5

H
e
d
g
e
 H
t: 2
.0

m

154
.41

1
5
4
.4
3

1
5
4
.7
1

1
5
4
.6
6

1
5
5
.3
1

154.95

154.70

1
5
4
.7
9

1
5
4
.7
0

1
5
4
.4
3

1
5
4
.2
5

1
5
4
.0
6

1
5
3
.9
1

153.81

153.77

153.63

T
o
p
 o
f b

a
n
k

1
5
5
.5
5

1
5
5
.6
7

1
5
5
.6
9

1
5
5
.6
5

1
5
5
.5
7

155.63

155.25

1
5
4
.9
9

155.02

15
5.8

0

15
5.8

0

15
5.8

5

15
6.0

2

156.02

15
5.8

4

155.44

15
6.0

0

15
5.9

3

2
9
8
.0
0
0

2
9
9
.0
0
0

302
.00

0

2
9
6
.0
0
0

2
9
5
.0
0
0

T
op
 o
f b
an

k

15
1.8

9

15
1.
86

15
1.
48

1
5
1
.7
8

15
1.4

4

15
1.
27

15
1.
11

15
0.9

2

1
5
1
.2
7

15
1.2

5

15
1.
23

1
5
0
.8
9

150.87

150.82

150.78

150.66

150.66

150.35

150.23

149.76

154.51

155.06

155.64

155.65

Post

Post

15
4.5

2

154.51

154.52

154.53

155.09

G
a
te

F
ence H

t: 4.0m

154.50

154.50

15
4.6

4

154.02

154.11

154.22

154.20

15
3.8

8

15
4.1

4

15
4.3

7

154.55

154.52

B
rick W

all H
t: 0.3m

155.10

15
5.0

7

H
and R

ail H
t: 0.5m

155.63

15
5.
64

15
5.
66

15
5.6

2

155.21

15
5.0

7

155.73

15
5.6

5

15
5.6

9

155.35

155.49

H
and R

ail H
t: 0.5m

155.65

155.63

155.14

15
5.6

7

155.69

15
5.6

6

15
5.5

3

15
5.3

9
St
ep
s

15
5.2

8

154.55

154.52

154.49

316
.00

0

Trunk Ø: 1.2m

Spread: 20.0m

15
2.
77

CCTV 

G
ate

F
ence H

t: 2.5m

155.69

155.47

155.56

155.55

15
5.4

3

15
5.9

1

15
6.0

5

15
6.0

4

30
2.0

00

30
7.0

00308.000

311.000

312.000

310
.00

0

3
1
4
.0
0
0

313.000

154.40

154.44

154.75

H
R

155.19

1
5
5
.0
0

154.97

154.57

154.66

S
teps

155.02
155.10

426.000

427.000

42
5.0

00

15
4.7

7

15
4.7

8

154.78

154.77

154.69

Cage

CCTV 

155.31

153.11
153.16

HR 
Ht
: 0
.5m

15
5.7

4

154.90

1
5
4
.8
5

15
4.1

0

155.05

1
5
4
.7
3

1
5
4
.7
1

15
4.
52

Ht
: 0
.5m

42
2.
00
0

154.90

436.000

15
4.7

1

154.44

154.40

155.08

15
4.
77

154.94

15
4.4

0

15
4.6

2

155.02

41
7.0

00

15
4.6

7

15
4.
99

Vi
sib
le 

Tr
en
ch
 Li
ne

Spread: 9.0m

154.50

D
ro
p
 K
e
rb

155.26

Top of bank

154.80

1
5
4
.6
7

15
4.7

7

155.07

154.77

Visible Trench Line

154.92

Spread: 9.0m

154.64

15
4.9

5

1
5
4
.6
5

154.94

Planter

155.65

1
5
4
.8
4

15
4.8

3

Trunk Ø: 0.6m

157.08

St
ep
s

157.66

156.30

1
5
4
.7
5

156.31

154.77

15
4.6

6

Spread: 9.0m

155.06

155.26

15
4.
68

Trunk Ø: 0.4m

156.79

154.74

152.92

154.80

154.93

15
5.5

2

1
5
5
.0
8

Trunk Ø: 0.4m

Trunk Ø: 0.4m

154.83

Trunk Ø: 0.4m
156.25

154.76

155.88

Spread: 8.0m

154.70

153.15

157.07

Spread: 8.0m

HR

157
.08

156.19

Trunk Ø: 0.7m

Spread: 4.0m

Trunk Ø: 0.4m

157
.10

Trunk Ø: 0.3m

15
6.8

9

Spread: 9.0m

155.98

1
5
4
.9
5

154.65

156.32

15
5.0

1

154.79

157.49

Spread: 5.0m

Spread: 7.0m

Trunk Ø: 0.4m

154.89

154.99

Trunk Ø: 0.4m

156.31

157.46

Spread: 9.0m

Spread: 9.0m

Spread: 8.0m

Planter

155.89

Spread: 6.0m

156.28

Spread: 7.0m

Spread: 10.0m

Trunk Ø: 0.4m

Trunk Ø: 0.4m

Trunk Ø: 0.3m

Trunk Ø: 0.6m

153.13

157.00

Trunk Ø: 0.6m

15
6.
97

156.61

155
.67

Trunk Ø: 0.4m

Trunk Ø: 0.7m

156.31

Spread: 8.0m

Spread: 8.0m

156.71

Spread: 5.0m

Trunk Ø: 0.4m Spread: 6.0m
Trunk Ø: 0.4m

157.49

Trunk Ø: 0.8m

Spread: 7.0m

Spread: 7.0m

Trunk Ø: 0.4m

Trunk Ø: 0.4m

Trunk Ø: 0.6m

Trunk Ø: 0.7m Trunk Ø: 0.4m

156
.12

1
5
5
.6
3

Trunk Ø: 0.5m

Trunk Ø: 0.3m

Trunk Ø: 0.4m

Trunk Ø: 0.6m

Spread: 6.0m

Spread: 10.0m

Spread: 10.0m

Trunk Ø: 0.6m

Spread: 8.0m

Spread: 9.0m

Trunk Ø: 0.4m

Spread: 8.0m

Spread: 10.0m

1
5
5
.6
5

Spread: 8.0m

Spread: 5.0m

Trunk Ø: 0.5m

Spread: 8.0m

Trunk Ø: 0.5m

15
6.
61

Spread: 8.0m

Spread: 5.0m

Spread: 10.0m

1
5
6
.0
0

Trunk Ø: 0.4m

149.70

Trunk Ø: 0.4m

Spread: 9.0m

15
5.7

1

Spread: 8.0m

Trunk Ø: 0.2m

15
6.3

1

Spread: 7.0m

Trunk Ø: 0.4m

1
5
6
.0
4

Trunk Ø: 0.7m

1
5
5
.9
2

155.
76

1
5
5
.8
9

F
e
n
ce
 H
t: 4
.0

m

1
5
5
.6
1

1
5
6
.1
8

155
.97

1
5
5
.7
6

LP

155.71

LP

155
.99

1
5
6
.4
2

1
5
5
.9
4

1
5
6
.2
0

15
5.
76

15
5.8

9

156.57

LP

156.10

1
5
6
.3
9

150.35

155.83

152.20

156.02

Trunk Ø: 0.8m

G
a
te

1
5
6
.0
9

152.46

1
5
6
.0
1

1
5
6
.5
3

1
5
5
.7
8

156.23

15
5.
98

156.05

156.61

1
5
6
.3
2

G
a
te

Spread: 25.0m

15
6.0

4

Apparatus

15
6.
07

156.65

Trunk Ø: 0.8m

G
a
te

Trunk Ø: 0.8m

1
5
6
.4
2

156.35

Trunk Ø: 0.8m

Trunk Ø: 0.6m

Trunk Ø: 0.6m

Swings

Spread: 20.0m

Trunk Ø: 0.8m

Spread: 20.0m

Spread: 15.0m

Trunk Ø: 0.8m

Spread: 15.0m

Trunk Ø: 0.6m

Spread: 22.0m

Spread: 18.0m

Trunk Ø: 0.8m

Trunk Ø: 0.6m

Spread: 18.0m

Trunk Ø: 0.6m

Spread: 20.0m

Spread: 25.0m

Trunk Ø: 0.8m

Spread: 25.0m

Spread: 20.0m

Trunk Ø: 0.8m

156.26

Spread: 15.0m

1
5
6
.4
1

Spread: 15.0m

156.80

Trunk Ø: 0.8m

15
5.
82

Litter Bin

155
.28

Spread: 20.0m

Spread: 19.0m

Bench

Spread: 22.0m

Trunk Ø: 0.6m

156.
04

Spread: 28.0m

1
5
6
.0
6

15
5.7

7

Trunk Ø: 0.6m

156.66

Trunk Ø: 0.6m

156
.49

155.86

1
5
6
.4
8

156
.89

156
.00

156
.47

156
.38

155
.82

156
.38

1
5
5
.1
4

156
.50

156
.30

155.57

155.84

1
5
5
.5
2

1
5
5
.6
4

15
5.6

5

1
5
5
.7
8

1
5
5
.4
9

155.60

155.87

155.82

156.46

15
5.
74

15
5.
54

15
6.
33

155.66

156
.29

155.50

155.64

15
5.
54

1
5
5
.4
7

1
5
5
.5
6

155.39

1
5
5
.4
5

155.39

1
5
5
.4
5

1
5
5
.4
3

155.48

1
5
3
.1
0

1
5
5
.4
1

15
2.
88

1
5
4
.4
7

153.16

15
2.
75

1
5
4
.2
3

1
5
2
.9
8

150.94

153.21

15
4.7

0

1
5
2
.7
9

1
5
2
.0
8

1
5
3
.1
9

1
5
2
.5
1

1
5
2
.2
1

1
5
1
.4
8

Ve
ge
tat
ion

1
4
9
.0
6

1
5
3
.9
2

1
5
4
.1
6

15
4.4

1

1
4
9
.8
3

1
5
4
.0
2

1
4
8
.7
6

1
5
0
.1
3

1
5
3
.2
5

156.67

156.61

1
5
6
.4
5

156.52

1
5
6
.4
1

1
5
6
.1
6

1
5
6
.2
0

1
5
6
.1
4

1
5
6
.4
5

156.63

1
5
6
.3
7

156
.29

G
a
te

1
5
6
.1
7

LP

1
5
5
.7
8

1
5
6
.2
5

LP

1
5
6
.2
1

1
5
5
.7
6

1
5
5
.7
7

Concrete 

LP

1
5
5
.8
8

1
5
5
.9
3

1
5
6
.0
0

1
5
5
.6
3

1
5
5
.7
9

LP

1
5
5
.9
8

F
e
n
ce
 H
t: 4
.0

m

156
.05

1
5
5
.9
1

155.
74

LP

1
5
5
.8
1

1
5
6
.0
9

1
5
5
.7
0

Barrier

1
5
6
.0
4

155
.98

Barrier

Bike Stands

1
5
6
.2
7

Barrier

1
5
5
.6
1

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

Barrier

156.
06

1
5
6
.1
6

Barrier

156.
29

1
5
6
.0
7

1
5
6
.1
6

1
5
6
.3
1

1
5
6
.2
7

S
tep

15
5.
24

St
ep

155.13

V
isible T

rench Line

Garage

154.99

V
e
g
e
ta
tio

n

V
e
g
e
ta
tio

n

Vegetation

V
e
g
e
ta
tio

n

Vegetation

Vegetation

WM F
enc

e Ht
: 1.0

m

Veg
etat
ion

V
e
g
e
ta
tio

n

WM F
enc

e Ht
: 1.0

m

Spread: 10.0m

Tennis Courts

Top of B
ank

Tower

Bush
es Ht

: 1.1m

Bushes 

Bushes 

Appar
atus

Vegetation

All W
eath

er

All W
eath

er

Tower

Tower

S
teps

HR 

S
teps

 H
t: 
0.
5m

S
teps

Cabin Classroom

Cabin Classroom

S
teps

St
ep
s

Pump House

Goa
l

Apparatus

Ap
pa
ra
tu
s

Swings

Apparatus

Apparatus

LP

Apparatus

Vegetation

Vegetation

Tpav

Tpav

154.56
154.66

Br
ick
 W
all
 H
t: 0
.9m

154.63

Building

Mixed Foliage Ht: 6.0m

Tower

160.82

Cabin Classroom

15
7.
22

Ca
no
py
 L
ev
el

15
7.
22

Building

Building

155.25

157.24

158.79

158.79

15
7.2

6

161.20

Column

Building

Building

All Weathered Football Pitch 

Stand Pipe

1
5
5
.5
1

15
5.4

8

UTT

155
.58

155
.62

155
.75

15
1.
50

15
1.
32

15
1.
10

15
1.
03

15
1.
01

1
5
0
.6
0

15
0.
71

15
0.
57

15
0.
42

15
0.
21

1
5
0
.1
2

149
.93

149
.83

15
1.
57

15
1.
37

15
1.
12

15
1.
12

15
0.
96

1
5
0
.6
7

15
0.
70

15
0.
70

15
0.
34

15
0.
19

15
0.
07

14
9.
93

149
.95

156.74

156.85

157.10

156.92

156.39

156.14

156.74

157.40

157.66

157.70

157.07

156.37

156.29

157.10

157.64

157.61

156.79

156.06

155.58

156.47

157.22

157.35

156.84

156.40

155.91

156.65

157.09

156.61

155.42

154.80

156.00

156.99

157.18

156.33

155.72

156.41

156.87

156.15

154.81

154.20

155.87

156.20

156.29

155.48

155.90

154.83154.83

154.58

154.68

155.74

155.99

153.18

152.92

152.79

151.
11

151
.25

15
1.3

6

15
1.
54

15
1.
74

15
1.
95

15
2.
34

15
2.
59

15
2.
92

15
2.
99

SP

SP

1
5
1
.8
1

1
5
1
.6
6

E
d
g
e
 o
f W

a
te
r 1

5
1
.6
7

1
5
1
.6
0

153.93

1
1

4

1

14

1

12

2

6

Latchford

El Sub S
ta

CANOL Y BRYN

1
1
a

29
4

2
0

18

147.0m

7

19

Tk

1

14

2

LLW
YNON 

CLOSE

CLOSE

MOELWYN CLOSE

48

4
1

Highfield

49

1

1

B
E

R
W

Y
N

1
2

8

10

P
E

N
-

Y
-

G
A

R
R

E
G
 

C
L

O
S

E

9
6

Issues
2

3
3

1
1

2

43

1

BRYN ROAD

3
1

Tennis

Farm

PARC I
SSA

3
6

1

4
2

10
8

1
4

9

Court

Beech Farm

3
4

S
N

O
W

D
O

N
 

A
V

E
N

U
E

C
L

O
S

E

2
1

DAFYDD

1
6

6

1
1

2

Is
s
a
 
F
a
r

m

1

4

CR

ED Bd
y

L
 

T
w
r
s

L
 

T
w
r
s

Play Area

Sports Ground

Green

Ysgol Uwchradd Argoed

Bowling

(Argoed High School)

C
o
u
r
t
y
a
r
d

Ty Argoed

1

/
 
C

w
r
t
 
F
f
e
r

m
 
Is

a

3

1

A1

1

2

3

4

5

6

7

8

9

10

11

A B C D E F G H I J K L M N

Do not scale © Arup

J
:\
2
8
0
0
0
0
\2

8
0
3
4
0
-0

0
\4
 I
n
te
rn

a
l 
P
ro
je
c
t 

D
a
ta
\4
-3

0
 D
ra

w
in

g
s
\4
-3

1
 I
s
s
u
e
 d
ra

w
in

g
s
\F

L
0
1
0
1
-A

R
P
-0

1
-0

0
-D

R
-C
-2

0
0
0
1
.d

g
n

http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
http://www.arup/
Aled.Roberts
PolyLine

Aled.Roberts
Arrow

Aled.Roberts
Text Box
Flow

Aled.Roberts
Call-out
Existing Pumping Station

Aled.Roberts
PolyLine

Aled.Roberts
Call-out
Blocked Surface Water Manhole

Aled.Roberts
PolyLine

Aled.Roberts
Call-out
Discharge from southern catchement

Aled.Roberts
PolyLine

Aled.Roberts
PolyLine

Aled.Roberts
PolyLine

Aled.Roberts
PolyLine

Aled.Roberts
Arrow

Aled.Roberts
Arrow

Aled.Roberts
PolyLine

Aled.Roberts
PolyLine

Aled.Roberts
PolyLine

Aled.Roberts
Cloud+

Aled.Roberts
Cloud+
Field Drains

Aled.Roberts
Arrow

Aled.Roberts
PolyLine

Aled.Roberts
PolyLine

Aled.Roberts
Arrow

Aled.Roberts
Call-out
Northern Drop off catchement outfall into Highway drain

Aled.Roberts
PolyLine

Aled.Roberts
Call-out
450mm diam DCWW SW pipe

Aled.Roberts
Arrow

Aled.Roberts
Text Box
Sketch - CIV-20001Argoed School Site Drainage Features



  

 

 

Appendix C 

Hydrology Calculations 
 



File Note 
 

J:\280000\280340-00\4 INTERNAL PROJECT DATA\4-50 REPORTS\CIVIL\DRAINAGE STRATEGY\APPENDIX\APP C - HYDROLOGY CALCS\APPENDIX C - HYDROLOGY CALCULATIONS 

TECHNICAL NOTE.DOCX 

Page 1 of 8Arup | F0.15  
 

4 Pierhead Street 

Capital Waterside  

Cardiff  CF10 4QP 

United Kingdom 

www.arup.com 

t +44 29 2047 3727

f +44 29 2047 2277

   Project  title Mynydd Isa Primary School Job number 
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   cc   File reference 
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   Prepared by Jim Newbold (Cardiff) 

  

Date 
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  Subject 
i 

Hydrology Calculations 

1 Introduction 

The note outlines the considerations made when assessing the drainage strategy for the proposed 

Mynydd Isa primary school in Argoed, Flintshire. 

The Greenfield Runoff Rate was assessed using the IH124 method and the ICP SuDS method and 

which were used to inform the drainage requirements for the site. 

The Brownfield Runoff Rate was assessed by creating a Microdrainage model of the existing 

drainage network, based on the topographical and utility information available. 

This technical note outlines the method of calculation for both runoff rates and how the two rates 

were interpreted to deduce discharge conditions for the site, used to inform the proposed drainage 

strategy. 
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2 Existing Drainage 

The existing drainage information for the site was assessed and a sketch was drawn to summarise 

the estimated catchment plan for the existing site. DCWW asset records and a topographical survey 

carried out by HSP Consulting in May 2020 were used to inform these plans.  

 

 

 

Figure 1: Existing Catchment Plan – informed by topographical survey carried out by John Vincent Surveys 

in July 2019. 
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3 Greenfield Runoff Rate Calculation 

Surface water on the development will be required to be controlled up to the 1:100-year rainfall 

event. The Greenfield Runoff Rate (GRR) for the 1:100-year event was calculated using the IH124 

method and then with the ICP SuDS method in order to check accuracy of the results. 

 

3.1 IH124 Method 

The IH124 method is recommended to be used to calculate GRR for areas of 50ha or above. If a site 

is less than 50ha it is advised to calculate the flow rate for 50ha and then to prorate the flow for the 

desired area. The impermeable area of the proposed development was measured to be 

approximately 15.3ha. Therefore, the Microdrainage Rural Runoff Calculator was used to run the 

IH124 method for a 50ha area and then the results prorated per ha of proposed impermeable area. 

Table 1 and Figure A show the results below. 

 

 

Table 1: Greenfield Runoff Rates (IH124 Method) 

Return Period Flow Rate (l/s/ha) 

1 in 1-year 4.7 

1 in 30-year 9.5 

1 in 100-year 11.7 

Qbar 5.4 
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Figure A: Microdrainage IH124 Method Modelling 
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3.2 ICP SuDS Method 

In order to provide an estimate for sites of impermeable area that are less than 50ha, the ICP SuDS 

method can also be used. This is another function that is also included within the Micordrainage 

Rural Runoff Calculator. The results are shown in Table 2 and Figure B below. 

 

Table 2: Greenfield Runoff Rates (ICP SuDS Method) 

Return Period Flow Rate (l/s/ha) 

1 in 1-year 4.7 

1 in 30-year 9.5 

1 in 100-year 11.7 

Qbar 5.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B: Microdrainage ICP SuDS Method Modelling 
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4 Brownfield Runoff Rate 

Drainage modelling software called Microdrainage was used to model the existing site storm 

drainage network, based on the topographical and utilities information. In order to obtain a 

brownfield runoff rate for the existing site, a 1-year return period event was simulated on the 

network. The resulting flows are collated in Table 3 below: 

 

Table 3: Brownfield Runoff Rates (Microdrainage Modelling) 

Return Period Flow Rate (l/s) 

Southern Catchment 12.9 

Central Catchment 92 

Northern Drop-Off Catchment 29.2 

TOTAL 134.1 

 

5 Discharge Rate Calculations 

In order to calculate a combined discharge rate for each of the proposed catchments, the existing 

brownfield contributions to each proposed catchment were considered. Table 4 below shows the 

brownfield contributions of the existing northern and southern catchments, and the respective 

contributions to the proposed eastern (phase 1) and western (phase 2) catchments: 

 

 

 

 

 

 

 

 

 

 

 

In line with the North Wales SuDS design guidance, it is proposed to provide a 30% betterment on 

the brownfield rate for the impermeable areas on site. Therefore, it was calculated that the total 

allowable brownfield discharge rate for the site would be 73.4l/s. 

Catchment 

Existing 

Impermeable 

Area (ha) 

Existing Impermeable 

Area within Phase 1 

Existing Impermeable 

Area within Phase 2 

Northern 1.063 0.168 0.895 

Southern 0.165 0.026 0.139 

TOTAL 1.228 0.194 1.034 

Table 4: Existing Catchment Brownfield Contributions 
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5.1 Eastern (Phase 1) Catchment Discharge Rate 

It was calculated using the results in Table 4 that 16% of the brownfield area is within the eastern 

(phase 1) catchment. Therefore, it is assumed that there is a brownfield contribution of 11.6l/s (16% 

of the total allowable brownfield discharge rate) to the overall discharge rate for the catchment 

The remaining impermeable area in the catchment was then considered at greenfield rate, meaning a 

greenfield contribution of 5.7l/s (1.213ha at the 1-year GRR) to the overall discharge rate for the 

catchment. 

Moreover, a total restriction of 17.3l/s has been used for the eastern (phase 1) catchment. 

 

5.2 Western (Phase 2) Catchment Discharge Rate 

It was calculated using the results in Table 4 that 84% of the brownfield area is within the western 

(phase 2) catchment. Therefore, it is assumed that there is a brownfield contribution of 61.8l/s (84% 

of the total allowable brownfield discharge rate) to the overall discharge rate for the catchment. 

As the amount of existing impermeable area in the catchment is greater than the proposed amount 

of impermeable area, no area was required to be discharged at greenfield rate in the catchment. 

Moreover, a total restriction of 61.8l/s has been used for the western (phase 2) catchment. 

 

5.3 Northern Drop-Off Catchment Discharge Rate 

The northern drop-off catchment was considered separately from the other two catchments as the 

proposed and existing northern drop-off catchments remained equivalent. A 1-year brownfield rate 

of 29.2l/s was found by modelling the existing network in Microdrainage. Therefore, to provide a 

30% betterment the flow restriction for the catchment is proposed to be set at 20.4l/s 

 

 

 

 

 

 

 

 



File Note 
  

280340 24 June 2021 

 

J:\280000\280340-00\4 INTERNAL PROJECT DATA\4-50 REPORTS\CIVIL\DRAINAGE STRATEGY\APPENDIX\APP C - HYDROLOGY CALCS\APPENDIX C - HYDROLOGY CALCULATIONS 

TECHNICAL NOTE.DOCX 

Page 8 of 8Arup | F0.15  
 

6 Conclusion 

The greenfield rates for the site were calculating using the IH124 and ICP SuDS methods and 

values for the 1-year, 30-year, 100-year and Qbar return periods were found. 

The brownfield rates for the site were assessed by using Microdrainage software to model the 

existing networks, based on the topographical survey. 

The above information was then interpreted to find allowable discharge rates for each proposed 

catchment. Table 4 below states the final calculated discharge rates.  

 

Table 5: Brownfield Runoff Rates (Microdrainage Modelling) 

Return Period Flow Rate (l/s) 

Eastern (Phase 1) Catchment 17.3 

Western (Phase 2) Catchment 61.8 

Northern Drop-Off Catchment 20.4 

TOTAL 99.5 

 

All discharge rates will need to be agreed with the local authority through the SAB process and are 

subject to change. 
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Existing Impermeable Area (ha) 1-Year Brownfield Runoff Rate (l/s) Existing Impermeable Area within Phase 1 Existing Impermeable Area within Phase 2

Northern Catchment 1.063 92 0.168 0.895

Southern Catchment 0.165 12.9 0.026 0.139

TOTAL 1.228 104.9 0.194 1.034

70% of 1-Year Brownfield Runoff Rate (l/s) 73.4
30% betterment to be provided as per Flintshire 

design guide

1-Year Greenfield Runoff Rate (l/s/ha) 4.7
Calculated using ICP SuDS Method in 

Microdrainage

Phase 1 Flow Restriction

Allowable % of Brownfield Rate 16

Allowable Brownfield Flow (l/s) 11.6

Proposed Impermeable Area (ha) 1.407 includes car park area

Area considered for Brownfield Rate (ha) 0.194

Area considered for Greenfield Rate (ha) 1.213

Allowable Greenfield Flow (l/s) 5.733

Combined Allowable Flow (l/s) 17.3

Phase 2 Flow Restriction

Allowable % of Brownfield Rate 84

Allowable Brownfield Flow (l/s) 61.8

Proposed Impermeable Area (ha) 0.798

Area considered for Brownfield Rate (ha) 0.798

Area considered for Greenfield Rate (ha) 0.000

Allowable Greenfield Flow (l/s) 0.000

Combined Allowable Flow (l/s) 61.8

Total Allowable Flow (l/s) 79.2
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Developer Services 

PO Box 3146 

Cardiff 

CF30 0EH 

 

Tel:   +44 (0)800 917 2652 

Fax:   +44 (0)2920 740472 

E.mail: developer.services@dwrcymru.com 

Gwasanaethau Datblygu 

Blwch Post 3146 

Caerdydd 

CF30 0EH 

 

Ffôn:  +44 (0)800 917 2652 

Ffacs:  +44 (0)2920 740472 

E.bost: developer.services@dwrcymru.com 

 

 

      
 

 

Welsh Water is owned by Glas Cymru – a ‘not-for-profit’ company. 

Mae Dŵr Cymru yn eiddo i Glas Cymru – cwmni ‘nid-er-elw’. 

 

We welcome correspondence in 

Welsh and English 

 

Dŵr Cymru Cyf, a limited company registered in 

Wales no 2366777. Registered office: Pentwyn Road, 

Nelson, Treharris, Mid Glamorgan CF46 6LY 

 

Rydym yn croesawu gohebiaeth yn y 

Gymraeg neu yn Saesneg 

 

Dŵr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng 

Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn 

Nelson, Treharris, Morgannwg Ganol CF46 6LY. 

 

Mr Jim Newbold       

Arup         

4 Pierhead Street  

Cardiff 

South Glamorgan 

CF10 4QP 

Date: 18/03/2021 

Our Ref: PPA0005557 

 

Dear Mr Newbold 

 

Grid Ref: 326402 364571 

Site Address: Mynydd Isa Campus, Argoed High School, Bryn Road, Mold, Flintshire 

Development: Redevelopment of existing school 

 

I refer to your pre-planning enquiry received relating to the above site, seeking our views on the capacity 

of our network of assets and infrastructure to accommodate your proposed development. Having 

reviewed the details submitted I can provide the following comments which should be taken into account 

within any future planning application for the development.  

 

APPRAISAL 

 

Firstly, we note that the proposal relates to the demolition of the existing high school and the erection of 

a new school which would comprise of nursery, primary and secondary pupils with a total pupil and staff 

number of 1520 people on/at Mynydd Isa Campus, Argoed High School, Bryn Road, Mold and 

acknowledge that the site comprises of a potential windfall development with no allocated status in the 

Local Development Plan (LDP). Accordingly, whilst it does not appear an assessment has been previously 

undertaken of the public sewerage and watermains systems, we offer the following comments as part of 

our appraisal of this development.  

 

Please note, notwithstanding the following assessment, we would advise there is also a mandatory 

requirement to undertake pre-application consultation with all ‘Specialist Consultees’, including Dwr 

Cymru Welsh Water as the statutory water and sewerage undertaker, in accordance with Schedule 4 of 

Town & Country Planning (Development Management Procedure) (Wales) (Amendment) Order 2016. If 

the proposal will comprise of a major development, amounting to more than 1000 sqm / an area greater 

than 1 ha, you will be statutorily required to consult Welsh Water and a substantive response will be 

issued within 28 days from the date of the notice as per the requirements of Article 2E. 
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Public Sewerage Network 

 

The proposed development site is located in the immediate vicinity of a separate sewerage system, 

comprising foul and surface water public sewers, which drains to Mold Wastewater Treatment Works 

(WwTW) via Mynydd Isa Sewerage Pumping Station (SPS). 

 

We can advise that Mold WwTW has a phosphate permit. You will need to discuss this matter further 

with the local planning authority. 

 

This site is crossed by a public surface water sewer with the approximate position being marked on the 

attached Statutory Public Sewer Record. In accordance with the Water Industry Act 1991, Dwr Cymru 

Welsh Water requires access to its apparatus at all times in order to carry out maintenance and repairs. 

No operational development will be permitted within the protection zone of the public sewer measured 3 

metres either side of the centreline. Our strong recommendation is that your site layout takes into 

account the location of the assets crossing the site and should be referred to in any master-planning 

exercises or site layout plans submitted as part of any subsequent planning application. Further 

information regarding Asset Protection is provided in the attached Advice & Guidance note. 

 

You are also advised that some public sewers and lateral drains may not be recorded on our maps of 

public sewers because they were originally privately owned and were transferred into public ownership 

by nature of the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011.  The 

presence of such assets may affect the proposal.  In order to assist you may contact Dwr Cymru Welsh 

Water on 0800 085 3968 to establish the location and status of the apparatus in and around your site. 

Please be mindful that under the Water Industry Act 1991 Dwr Cymru Welsh Water has rights of access to 

its apparatus at all times. 

 

Surface Water Drainage 

 

As of 7th January 2019, this proposed development is subject to Schedule 3 of the Flood and Water 

Management Act 2010. The development therefore requires approval of Sustainable Drainage Systems 

(SuDS) features, in accordance with the 'Statutory standards for sustainable drainage systems – 

designing, constructing, operating and maintaining surface water drainage systems'. As highlighted in 

these standards, the developer is required to explore and fully exhaust all surface water drainage options 

in accordance with a hierarchy which states that discharge to a combined sewer shall only be made as a 

last resort. Disposal should be made through the hierarchical approach, preferring infiltration and, where 

infiltration is not possible, disposal to a surface water drainage body in liaison with the Land Drainage 

Authority and/or Natural Resources Wales. 

 

It is therefore recommended that the developer consult with Flintshire County Council, as the 

determining SuDS Approval Body (SAB), in relation to their proposals for SuDS features. Please note, 

DCWW is a statutory consultee to the SAB application process and will provide comments to any SuDS 

proposals by response to SAB consultation. Please refer to further detailed advice relating to surface 

water management included in our attached Advice & Guidance note. 
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In addition, please note that no highway or land drainage run-off will be permitted to discharge directly 

or indirectly into the public sewerage system. 

 

Foul Water Drainage – Sewerage Network 

 

We have considered the impact of foul flows generated by the proposed development and concluded 

that flows can be accommodated within the public sewerage system. We advise that the flows should be 

connected to the 225mm foul sewer at or downstream of manhole SJ26642406 located in the road to the 

south west.  

 

Should a planning application be submitted for this development we will seek to control these points of 

communication via appropriate planning conditions and therefore recommend that any drainage layout 

or strategy submitted as part of your application takes this into account. However, should you wish for an 

alternative connection point to be considered please provide further information to us in the form of a 

drainage strategy, preferably in advance of a planning application being submitted. 

 

You may need to apply to Dwr Cymru Welsh Water for any connection to the public sewer under Section 

106 of the Water industry Act 1991. However, if the connection to the public sewer network is either via 

a lateral drain (i.e. a drain which extends beyond the connecting property boundary) or via a new sewer 

(i.e. serves more than one property), it is now a mandatory requirement to first enter into a Section 104 

Adoption Agreement (Water Industry Act 1991). The design of the sewers and lateral drains must also 

conform to the Welsh Ministers Standards for Foul Sewers and Lateral Drains, and conform with the 

publication "Sewers for Adoption"- 7th Edition. Further information can be obtained via the Developer 

Services pages of www.dwrcymru.com. 

 

SEWAGE TREATMENT 

 

No problems are envisaged with the Waste Water Treatment Works for the treatment of domestic 

discharges from this site. 

 

WATER SUPPLY 

 

A water supply can be made available to service this proposed development.  Initial indications are that a 

connection can be made from the '180mm HPPE' diameter watermain in 'Grid 326226,364733 ' location.  

The cost of providing new on-site watermains can be calculated upon the receipt of detailed site layout 

plans which should be sent to the above address. 

 

This site is crossed by trunk public watermains with their approximate position being marked on the 

attached plan. In accordance with the Water Industry Act 1991, Dwr Cymru Welsh Water requires access 

to its apparatus at all times in order to carry out maintenance and repairs. No operational development 

will be permitted within the easements of the public watermains measured 5 metres either side of the 

centreline. Our strong recommendation is that your site layout takes into account the location of the 

assets crossing the site and should be referred to in any master-planning exercises or site layout plans 
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submitted as part of any subsequent planning application. Further information regarding Asset Protection 

is provided in the attached Advice & Guidance note. 

 

I trust the above information is helpful and will assist you in forming water and drainage strategies that 

should accompany any future planning application. I also attach copies of our water and sewer extract 

plans for the area, and a copy of our Planning Guidance Note which provides further information on our 

approach to the planning process, making connections to our systems and ensuring any existing public 

assets or infrastructure located within new development sites are protected.  

 

Please note that our response is based on the information provided in your enquiry and should the 

information change we reserve the right to make a new representation. Should you have any queries or 

wish to discuss any aspect of our response please do not hesitate to contact our dedicated team of 

planning officers, either on 0800 917 2652 or via email at developer.services@dwrcymru.com 

 

Please quote our reference number in all communications and correspondence. 

 

Yours faithfully,  

 

 

Owain George 

Planning Liaison Manager 

Developer Services 

Please Note that demands upon the water and sewerage systems change continually; consequently the 

information given above should be regarded as reliable for a maximum period of 12 months from the date of this 

letter.  
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Private Sewer Transfer

Inspection Chamber
Lateral Drain

Whilst e ve ry re asonable  e ffort has be e n take n to 
c orre c tly re c ord the  pipe  m ate rial of DCWW asse ts, 
the re  is a possibility that in som e  case s pipe  m ate rial 
(othe r than Asbe stos Ce m e nt or Pitc h Fibre ) m ay be  
found to be  asbe stos c e m e nt (AC) or Pitc h Fibre  (PF). 
It is the re fore  advisable  that the  possible  pre se nc e  of
AC or PF pipe s be  antic ipate d and c onside re d as part
of any risk asse ssm e nt prior to e xc avation

1:1250

Dŵr Cym ru Cyfynge dig (‘the  Com pany’) give s this inform ation as to the  position of its unde rground apparatus by way of 
ge ne ral guidanc e  only and on the  stric t unde rstanding that it is base d on the  be st inform ation available  and no warranty as
to its c orre c tne ss is re lie d upon in the  e ve nt of e xc avations or othe r works m ade  in the  vic inity of the  c om pany’s apparatus.  
The  onus of loc ating apparatus be fore  carrying out any e xc avations re sts e ntire ly on you. The  inform ation whic h is supplie d 
by the  Com pany, is done  so in ac c ordanc e  with statutory re q uire m e nts of se c tions 198 and 199 of the  Wate r Industry Ac t 
1991 whic h is base d upon the  be st Inform ation available  and, in particular, but without pre judic e  to the  ge ne rality of the
fore going, it should be  note d that the  re c ords that are  available  to the  Com pany m ay not disc lose  the  e xiste nc e  of a wate r 
m ain, se rvic e  pipe , se we r, late ral drain or disposal m ain and any assoc iate d apparatus laid be fore  1 Se pte m be r 1989, or, if 
the y do, the  partic ulars the re of inc luding the ir position unde rground m ay not be  ac c urate . It m ust be  unde rstood that the
furnishing of this inform ation is e ntire ly without pre judic e  to the  provision of the  Ne w Roads and Stre e t Works Act 1991 and 
the  Com pany’s right to be  c om pe nsate d for any dam age  to its apparatus.

Se rvic e  pipe s are  not ge ne rally shown but the ir pre se nc e  should be  antic ipate d.
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W hilst e ve ry re asonab le  e ffort has b e e n take n to 
corre ctly re c ord  the  p ip e  m ate rial of DCW W  asse ts, 
the re  is a p ossib ility that in som e  case s p ip e  m ate rial 
(othe r than Asb e stos Ce m e nt or Pitch Fib re ) m ay b e  
found  to b e  asb e stos c e m e nt (AC) or Pitc h Fib re  (PF). 
It is the re fore  ad visab le  that the  p ossib le  p re se nc e  of
AC or PF p ip e s b e  antic ip ate d  and  c onsid e re d  as p art
of any risk asse ssm e nt p rior to e xcavation

1:1250

Dŵr Cym ru Cyfynge d ig (‘the  Com p any’) give s this inform ation as to the  p osition of its und e rground  ap p aratus b y way of 
ge ne ral guid anc e  only and  on the  strict und e rstand ing that it is b ase d  on the  b e st inform ation availab le  and  no warranty as
to its c orre ctne ss is re lie d  up on in the  e ve nt of e xcavations or othe r works m ad e  in the  vic inity of the  c om p any’s ap p aratus.  
The  onus of locating ap p aratus b e fore  carrying out any e xcavations re sts e ntire ly on you. The  inform ation whic h is sup p lie d  
b y the  Com p any, is d one  so in ac c ord anc e  with statutory re quire m e nts of se ctions 198 and  199 of the  W ate r Ind ustry Act 
1991 whic h is b ase d  up on the  b e st Inform ation availab le  and , in p articular, b ut without p re jud ic e  to the  ge ne rality of the
fore going, it should  b e  note d  that the  re c ord s that are  availab le  to the  Com p any m ay not d isc lose  the  e xiste nc e  of a wate r 
m ain, se rvic e  p ip e , se we r, late ral d rain or d isp osal m ain and  any assoc iate d  ap p aratus laid  b e fore  1 Se p te m b e r 1989, or, if 
the y d o, the  p articulars the re of inc lud ing the ir p osition und e rground  m ay not b e  ac curate . It m ust b e  und e rstood  that the
furnishing of this inform ation is e ntire ly without p re jud ic e  to the  p rovision of the  N e w Road s and  Stre e t W orks Act 1991 and  
the  Com p any’s right to b e  c om p e nsate d  for any d am age  to its ap p aratus.

Se rvic e  p ip e s are  not ge ne rally shown b ut the ir p re se nc e  should  b e  antic ip ate d .
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SUMMARY TABLE
1 2 3 4

Land Use Type
Commercial/Industrial roofing: High potential for metal 

leaching 

Pollution Hazard Level High

Pollution Hazard Indices

TSS 0.3

Metals 0.8

Hydrocarbons 0.05

SuDS components proposed

Component 1
Bioretention system (where the system is not designed 

as an infiltration component)

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual. See also checklists in Appendix 

B

Component 2 Detention basin

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual. See also checklists in Appendix 

B

Detention basins should be designed to ensure the effective 

retention and management of sediment, such that the sediment 

will not be re-suspended and washed out in subsequent events

Component 3 None

SuDS Pollution Mitigation Indices

TSS >0.95

Metals >0.95

Hydrocarbons >0.95

Groundwater protection type None

Groundwater protection 

Pollution Mitigation 

Indices

TSS 0

Metals 0

Hydrocarbons 0

TSS >0.95

Metals >0.95

Hydrocarbons >0.95

TSS Sufficient

Metals Sufficient

Hydrocarbons Sufficient

Note: In order to meet both Water Quality criteria set out in 

the SuDS Manual (Chapter 4), Interception should be 

delivered for all impermeable areas wherever possible.   

Interception delivery and treatment may be met by the 

same components, but Interception requires separate 

evaluation.

Combined Pollution Mitigation 

Indices

Acceptability of Pollution Mitigation

This classification should be informed by an assessment of the 

leachability of metals from the adopted roofing materials. 

Particular risks are likely to be posed by materials that include 

copper and galvanised steel

DESIGN CONDITIONS

Reference to local planning documents should also be made to 

identify any additional protection required for sites due to 

habitat conservation (see Chapter 7 The SuDS design 

process). The implications of developments on or within close 

proximity to an area with an environmental designation, such as 

a Site of Special Scientific Interest (SSSI), should be 

considered via consultation with relevant conservation bodies 

such as Natural England



SUMMARY TABLE
1 2 3 4

Land Use Type
Commercial/Industrial roofing: High potential for metal 

leaching 

Pollution Hazard Level High

Pollution Hazard Indices

TSS 0.3

Metals 0.8

Hydrocarbons 0.05

SuDS components proposed

Component 1
Stormwater Management D-Rainclean Bio-

remediation Channel

Detailed assessment of performance of designed component 

in reducing inflow concentrations of each pollutant type required 

as evidence of adopted indices.                                                                                                                                                                                                                                                                          

Enter indices approved by the environmental regulator in 

appropriate 'User Defined Indices' row below

SEPA only considers proprietary treatment systems as 

appropriate in exceptional circumstances where other types of 

SuDS component are not practicable.  Proprietary treatment 

systems may also be considered appropriate for existing sites 

that are causing pollution where there is a requirement to 

retrofit treatment.  WAT-RM-08 (SEPA, 2014) also provides a 

flow chart with a summary of checks on suitability of a 

proprietary system

See Chapter 15 Proprietary treatment systems for approaches 

to demonstrate product performance. Note: a British 

Water/Environment Agency assessment Code of Practice is 

currently under development that will allow manufacturers to 

complete an agreed test protocol for systems intended to treat 

contaminated surface water runoff. Full details can be found 

at: http://www.britishwater.co.uk/Publications/codes-of-

practise.aspx.

Component 2 Detention basin

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual. See also checklists in Appendix 

B

Detention basins should be designed to ensure the effective 

retention and management of sediment, such that the sediment 

will not be re-suspended and washed out in subsequent events

Component 3 None

SuDS Pollution Mitigation Indices

TSS >0.95

Metals >0.95

Hydrocarbons >0.95

Groundwater protection type None

Groundwater protection 

Pollution Mitigation 

Indices

TSS 0

Metals 0

Hydrocarbons 0

TSS >0.95

Metals >0.95

Hydrocarbons >0.95

TSS Sufficient

Metals Sufficient

Hydrocarbons Sufficient

Note: In order to meet both Water Quality criteria set out in 

the SuDS Manual (Chapter 4), Interception should be 

delivered for all impermeable areas wherever possible.   

Interception delivery and treatment may be met by the 

same components, but Interception requires separate 

evaluation.

Combined Pollution Mitigation 

Indices

Acceptability of Pollution Mitigation

This classification should be informed by an assessment of the 

leachability of metals from the adopted roofing materials. 

Particular risks are likely to be posed by materials that include 

copper and galvanised steel

DESIGN CONDITIONS

Reference to local planning documents should also be made to 

identify any additional protection required for sites due to 

habitat conservation (see Chapter 7 The SuDS design 

process). The implications of developments on or within close 

proximity to an area with an environmental designation, such as 

a Site of Special Scientific Interest (SSSI), should be 

considered via consultation with relevant conservation bodies 

such as Natural England



SUMMARY TABLE
1 2 3 4

Land Use Type
Non-residential car parking with frequent change (eg 

hospitals, retail)

Pollution Hazard Level Medium

Pollution Hazard Indices

TSS 0.7

Metals 0.6

Hydrocarbons 0.7

SuDS components proposed

Component 1
Pervious pavement (where the pavement is not 

designed as an infiltration component)

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual. See also checklists in Appendix 

B

Component 2 None

Component 3 None

SuDS Pollution Mitigation Indices

TSS 0.7

Metals 0.6

Hydrocarbons 0.7

Groundwater protection type None

Groundwater protection 

Pollution Mitigation 

Indices

TSS 0

Metals 0

Hydrocarbons 0

TSS 0.7

Metals 0.6

Hydrocarbons 0.7

TSS Sufficient

Metals Sufficient

Hydrocarbons Sufficient

Note: In order to meet both Water Quality criteria set out in 

the SuDS Manual (Chapter 4), Interception should be 

delivered for all impermeable areas wherever possible.   

Interception delivery and treatment may be met by the 

same components, but Interception requires separate 

evaluation.

Combined Pollution Mitigation 

Indices

Acceptability of Pollution Mitigation

DESIGN CONDITIONS

Reference to local planning documents should also be made to 

identify any additional protection required for sites due to 

habitat conservation (see Chapter 7 The SuDS design 

process). The implications of developments on or within close 

proximity to an area with an environmental designation, such as 

a Site of Special Scientific Interest (SSSI), should be 

considered via consultation with relevant conservation bodies 

such as Natural England



SUMMARY TABLE
1 2 3 4

Land Use Type
Low traffic roads (e.g. residential roads and general 

access roads, < 300 traffic movements/day)

Pollution Hazard Level Low

Pollution Hazard Indices

TSS 0.5

Metals 0.4

Hydrocarbons 0.4

SuDS components proposed

Component 1
Pervious pavement (where the pavement is not 

designed as an infiltration component)

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual. See also checklists in Appendix 

B

Component 2 None

Component 3 None

SuDS Pollution Mitigation Indices

TSS 0.7

Metals 0.6

Hydrocarbons 0.7

Groundwater protection type None

Groundwater protection 

Pollution Mitigation 

Indices

TSS 0

Metals 0

Hydrocarbons 0

TSS 0.7

Metals 0.6

Hydrocarbons 0.7

TSS Sufficient

Metals Sufficient

Hydrocarbons Sufficient

Note: In order to meet both Water Quality criteria set out in 

the SuDS Manual (Chapter 4), Interception should be 

delivered for all impermeable areas wherever possible.   

Interception delivery and treatment may be met by the 

same components, but Interception requires separate 

evaluation.

Combined Pollution Mitigation 

Indices

Acceptability of Pollution Mitigation

DESIGN CONDITIONS

Reference to local planning documents should also be made to 

identify any additional protection required for sites due to 

habitat conservation (see Chapter 7 The SuDS design 

process). The implications of developments on or within close 

proximity to an area with an environmental designation, such as 

a Site of Special Scientific Interest (SSSI), should be 

considered via consultation with relevant conservation bodies 

such as Natural England



SUMMARY TABLE
1 2 3 4

Land Use Type
Low traffic roads (e.g. residential roads and general 

access roads, < 300 traffic movements/day)

Pollution Hazard Level Low

Pollution Hazard Indices

TSS 0.5

Metals 0.4

Hydrocarbons 0.4

SuDS components proposed

Component 1
Filter drain (where the trench is not designed as an 

infiltration component)

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual.  See also checklists in Appendix 

B

Filter drains should be preceded by upstream component(s) 

that trap(s) silt, or designed specifically to retain sediment in a 

separate zone, easily accessible for maintenance, such that the 

sediment will not be re-suspended in subsequent events

Component 2 Detention basin

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual. See also checklists in Appendix 

B

Detention basins should be designed to ensure the effective 

retention and management of sediment, such that the sediment 

will not be re-suspended and washed out in subsequent events

Component 3 None

SuDS Pollution Mitigation Indices

TSS 0.65

Metals 0.65

Hydrocarbons 0.7

Groundwater protection type None

Groundwater protection 

Pollution Mitigation 

Indices

TSS 0

Metals 0

Hydrocarbons 0

TSS 0.65

Metals 0.65

Hydrocarbons 0.7

TSS Sufficient

Metals Sufficient

Hydrocarbons Sufficient

Note: In order to meet both Water Quality criteria set out in 

the SuDS Manual (Chapter 4), Interception should be 

delivered for all impermeable areas wherever possible.   

Interception delivery and treatment may be met by the 

same components, but Interception requires separate 

evaluation.

Combined Pollution Mitigation 

Indices

Acceptability of Pollution Mitigation

DESIGN CONDITIONS

Reference to local planning documents should also be made to 

identify any additional protection required for sites due to 

habitat conservation (see Chapter 7 The SuDS design 

process). The implications of developments on or within close 

proximity to an area with an environmental designation, such as 

a Site of Special Scientific Interest (SSSI), should be 

considered via consultation with relevant conservation bodies 

such as Natural England



SUMMARY TABLE
1 2 3 4

Land Use Type

Roads (excluding low traffic roads, highly frequented 

lorry approaches to industrial estates, trunk 

roads/motorways)

Pollution Hazard Level Medium

Pollution Hazard Indices

TSS 0.7

Metals 0.6

Hydrocarbons 0.7

SuDS components proposed

Component 1
Bioretention system (where the system is not designed 

as an infiltration component)

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to hydraulics 

and treatment set out in the relevant technical component 

chapters of the SuDS Manual. See also checklists in Appendix 

B

Component 2 None

Component 3 None

SuDS Pollution Mitigation Indices

TSS 0.8

Metals 0.8

Hydrocarbons 0.8

Groundwater protection type None

Groundwater protection 

Pollution Mitigation 

Indices

TSS 0

Metals 0

Hydrocarbons 0

TSS 0.8

Metals 0.8

Hydrocarbons 0.8

TSS Sufficient

Metals Sufficient

Hydrocarbons Sufficient

Note: In order to meet both Water Quality criteria set out in 

the SuDS Manual (Chapter 4), Interception should be 

delivered for all impermeable areas wherever possible.   

Interception delivery and treatment may be met by the 

same components, but Interception requires separate 

evaluation.

Combined Pollution Mitigation 

Indices

Acceptability of Pollution Mitigation

DESIGN CONDITIONS

Reference to local planning documents should also be made to 

identify any additional protection required for sites due to 

habitat conservation (see Chapter 7 The SuDS design 

process). The implications of developments on or within close 

proximity to an area with an environmental designation, such as 

a Site of Special Scientific Interest (SSSI), should be 

considered via consultation with relevant conservation bodies 

such as Natural England



  

 

 

Appendix F 

Initial SAB Consultation  
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Aled Roberts

From: Aled Roberts

Sent: 02 March 2021 15:06

To: Ruairi Barry

Cc: Claire Owens; Neil L Parry; Jim Newbold; Ed Dolton; Neil Cutting

Subject: RE: Mynydd Isa High School OUR REF: FCC_SAB_PRE_2021_0033

Hi Ruairi, 

 

Thanks again for the meeting earlier it was very useful for us and we will progress the designs based on that 

basis. Also thanks for the report extracts in your email. 

 

Just to summarise what we discussed: 

 

• The school will be constructed and operated for 25 years by WEPco and the SuDS features within 

the site will be maintained by the developer until handover.  

• The existing school will need to be operational during the construction works.  

• The existing site drains into one catchment and there are 3 sub-catchments on site. 

• Proposed development will have three sub-catchments and will be broadly the same as existing 

(based on phasing). 

• Existing drainage accepting runoff from the western residential development discharges into the 

watercourse within the site and will be maintained as existing 

• No attenuation structures observed in the buried ground survey and expect existing runoff drains 

freely into watercourse. 

• The existing impermeable areas will be investigated and Brownfield runoff rate +30% betterment 

will be implemented as part of the runoff rate for each sub-catchment. 

• We will use FEH data to inform our drainage design instead of the FSR method. 

• We will get in contact Sam Tulley of highways in the coming weeks to present our proposals for the 

norther outfall into Bryn Road.. 

• We understand that that the watercourse flows through a culvert in the Beech Farm property to the 

north east before connecting into Bryn Road. 

• Next task for us will be asses the existing site and identify what is brown and what is green field site 

to inform our drainage design 

• Permeable paving will be incorporated into the development. 

• Where necessary to provide storage attenuation cells would be acceptable for the development 

assuming pre-treatment. 

• Point G2.1 within the SuDS standard - bioretention planted area to be a fifth of total impermeable 

area. This can be treated as guidance and an aspirational target which wouldn’t be critical for 

approval. 

• DCWW are taking issue with the placement of SuDS features in close proximity to their assets – to 

be keep in mind with the water main in east of site. 

 

One thing that is not clear in my notes was climate change – are we to use 30 or 40%. As I understood it, the 

climate change value was 30% but an additional allowance for urban creep actually means that a 40% total 

allowance would be required? 

 

Again, thank you for your time and we will be back in touch as the design develops in preparation for the 

pre-SAB application. Any questions or clarification in the meantime please don’t hesitate to contact me. 

 

Thanks, 

 



2

Aled 

 

Aled Roberts 

Senior Civil Engineer  

 

Arup  

4 Pierhead Street, Capital Waterside, Cardiff CF10 4QP 

d: +44 29 2026 6481   

www.arup.com  

 

 

 

From: Ruairi Barry <ruairi.barry@flintshire.gov.uk>  

Sent: 02 March 2021 12:43 

To: Aled Roberts <Aled.Roberts@arup.com> 

Cc: Claire Owens <claire.owens@flintshire.gov.uk>; Neil L Parry <Neil.L.Parry@Flintshire.Gov.UK> 

Subject: [External] Mynydd Isa High School OUR REF: FCC_SAB_PRE_2021_0033 

 

Hi Aled, 

 

Thanks for the meeting which was very useful even at this early stage. Our brownfield and some additional general 

design requirements below you may find useful. I’ve created a pre-application reference (FCC_SAB_PRE_2021_0033) 

in preparation of future submissions/discussions to help me manage the casework.  

 

Regards 

 

Ruairí 

 

 
Setting and location of SuDS features 

SuDS features in enclosed gardens or significantly built up spaces can be difficult to inspect and maintain. 

The SAB therefore prefer adoptable SuDS features within enclosed private property to be limited and 

features located where possible in public open spaces. If this is not possible, the developer is expected 

to provide justification for departing from the SAB’s preferred position and seek to minimise the risk to 

the adopting SAB. 

 

Lifetime of development and design life 

For a residential development, the lifetime of development is taken by the SAB to be 100 years for the 

purpose of approval and adoption. For a commercial development, the lifetime of development is 

generally taken by the SAB to be 75 years. For either to be altered, the developer would need to 

provide justification. 

It is important to note that the lifetime of development is not the same as the design life of the SuDS 

features. For example, a SuDS feature within the drainage design may have a design life of 50 years, 

so the design must consider a required replacement of that feature as part of the Maintenance Plan, as 

the design life is shorter than the lifetime of development. Both lifetime of development and design life 

need to be reflected in the Maintenance Plan and in the maintenance funding requirements for adoption. 

 

Drain down times 

In accordance with best practice guidance, all drainage elements that perform storage functions should 

be designed to half empty within 24 hours and fully empty within 48 hours to ensure sufficient storage 

is available for any subsequent storms. 

 

Easements 

Easements are required to demonstrate that the SAB and its authorised representatives can carry out 

inspections and maintenance of adopted SuDS features without obstruction. The developer must 

demonstrate the easements are defined and included in the legal agreement with the SAB and also via 

local land charges on the title deeds of individual plots where applicable. 

 

Greenfield runoff rates 

For previously undeveloped (greenfield) sites, the SAB requires the developer to calculate the existing 

greenfield runoff rates and discharge off site should be as close as reasonably practicable to this rate. 

This is in accordance with Standard S2 (paragraph G2.20 of the WG Standards). The SAB would expect 

to see the existing greenfield runoff rates replicated. It is typical for SuDS designs to be limited to the 

1 in 1 year return period greenfield runoff rate. 

The SAB requires the developer to calculate the greenfield runoff rates using either the Institute of 
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Hydrology IH 124 method or the Flood Estimation Handbook (FEH) method. 

 

Brownfield runoff rates (betterment) 

For previously developed (brownfield) sites, the SAB requires the developer to calculate the existing 

brownfield runoff rates and seek to improve the existing situation. This should be as close as reasonably 

practicable to greenfield runoff rates. This is in accordance with Standard S2 (paragraph G2.24 of the 

WG Standards). 

If it cannot be demonstrated that previously developed land has functioning positive drainage or the 

details of components cannot be ascertained (even if there are known outfalls), an assumption should be 

made that the system is no longer operational and the site should be treated as an “undeveloped site”. 

Where functioning positive drainage has been demonstrated then the existing brownfield runoff rate for 

the 1 in 1 year event must be determined. The maximum allowable post development rate will be this 

value reduced by 30% (irrespective of the storm return period). 

 

 

Runoff volume control 

It is important that not only runoff flow rate but runoff volume shall be controlled to manage flood risk. 

In accordance with G2.26 of the WG Standards, runoff volume should not exceed the greenfield runoff 

volume for the same rainfall event, where possible. This remains the case when developing previously 

developed sites. As stated in G2.27, methods such as infiltration and rainwater harvesting can provide 

volume control. 

The SAB requires evidence of runoff volume control in order to approve a SuDS system as explained in 

G2.28 to G2.31. However, where greenfield volumes cannot be achieved, early discussion with the SAB 

is essential to identify opportunities to reduce volumes as much as possible. 

 

Overland flow routes 

As prescribed in G2.33 of the WG Standards, the drainage design should consider flow routes onto the 

site from outside the development up to the 1 in 100 year return period event. These flows should be 

routed around the site if they do not impact neighbouring flood risk, or incorporated into the site 

drainage. 

 

In accordance with WG Standards G2.37 and G2.38, overland flow routes for exceedance events 

above the 1 in 100 year return period event should also be considered and managed to mitigate risk 

to people and property. Conveyance routes should be established which are unlikely to be interrupted 

by future developments on site. 

 

Geotextile and membrane lap lengths 

The design of any membranes or geotextiles should incorporate appropriate lap lengths to the 

manufacturers’ recommendations or a minimum of 500 mm. 

 

 

 

Ruairí Barry  

 

Project Engineer | Peiriannydd Prosiec 

Flood and Coastal Risk Management  |  Rheoli Perygl Llifogydd ac Ardordiol 

 

Flintshire County Council | Cyngor Sir y Fflint  

Tel | Ffôn | 01352 704707 / 07920 210141 

Email | Ebost | Ruairi.Barry@flintshire.gov.uk  

 

http://www.flintshire.gov.uk | http://www.siryfflint.gov.uk  

http://www.twitter.com/flintshirecc | http://www.twitter.com/csyfflint 

 

********************************************************************** 

We welcome correspondence in Welsh and English and will respond to correspondence in the same language. Use 

of either language will not lead to a delay 

Opinions advice, conclusions and other information in this  

message that do not relate to the official business of  

Flintshire County Council shall be understood as neither  

given nor endorsed by it or on its behalf, and consequently  
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Flintshire County Council shall bear no responsibility  

whatsoever in respect thereof. 

Croesawn ohebiaeth yn y Gymraeg a’r Saesneg a byddwn yn ymateb i ohebiaeth yn yr un iaith. Ni fydd defnyddio’r 

naill iaith na’r llall yn arwain at oedi. 

Deellir na fydd unrhyw safbwyntiau, na chynghorion, na  

chasgliadau nac unrhyw wybodaeth arall yn y neges hon,  

nad ydynt yn berthnasol i waith swyddogol  

Cyngor Sir y Fflint, yn cael eu cynnig na'u cadarnhau ganddo  

nac ar ei ran, ac felly ni fydd Cyngor Sir y Fflint yn derbyn  

unrhyw gyfrifoldeb am y rhannau hynny o'r neges.  

********************************************************************** 

 


