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1.0 Introduction 

 

 Coopers (Chester) Ltd, (Coopers) have been appointed by Castle Green Homes Ltd to assess the risk 
of flooding and to provide a Drainage Strategy for a site off Upper Denbigh Road, St Asaph. Castle 
Green Homes Ltd are proposing a new housing development, comprising of approximately 140 No. 
dwellings. 

 

 Castle Green Homes Ltd are planning the construction of a mixture of semi-detached and detached 
residential properties with associated access road, parking, vehicular access and landscaping subject to 
conditions. It is understood the site does not currently benefit from any planning decision. 

 

  This flood consequences assessment (FCA) evaluates the proposals with regards to flood risk, 
identifying and appraising potential flood risk both to and from the whole site. Coopers have carried 
out the following: 

 

i. Assessment of the development potential of the site in line with the Welsh 
Government’s Technical Advice Note 15: Development and Flood Risk (TAN15) and; 

ii. An assessment of surface water runoff and drainage strategy 
 

Since January 7th, 2019, all new developments will require sustainable drainage for surface water if 
there are at least 2 properties or the construction area is more than 100m2. The surface water drainage 
systems must be designed and built to meet Welsh Government standards for sustainable drainage. 

 

These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) 
role before construction work begins. The SAB will have a duty to adopt compliant systems. 
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2.0 Site Characteristics 

 

2.1   Site Location 

The site is a parcel of agricultural land in St Asaph. The site is situated off Upper Denbigh Road 
at approximate grid reference SJ043735 
 
 

  
 

 
Figure 1 – Site Location 

                                       
2.2 Site Description 

The site covers an area of 5.53 Hectares and consists of two field with a farmhouse and buildings 
separating the two. There is also an Ambulance HQ site within the northern end of the eastern 
portion of the site. 
 
The topography of site varies from a highpoint of 48.5m AOD at the existing farmhouse in the 
center of the site, with falls to 45.0m AOD to the east and 41.0m AOD to the west. Refer to 
topographical survey in Appendix 1. 

 

 

Site 
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3.0 Sources of Flood Risk Information  

 

3.1  The Welsh Government Development Advice Map 

  The Welsh Government Development Advice Map shows the site is located within Flood Zone A – 
an area considered to be at little or no risk of fluvial or tidal flooding, with a less than 1 in 1000 (0.1%) 
annual probability of flooding in any given year. 

 
  The proposed residential development is considered to be ‘highly vulnerable’ development in 

accordance with Figure 2 of the Welsh Governments Technical Advice Note 15. Highly vulnerable 
development is considered to be appropriate within Flood Zone A. 

 
 
3.2  Natural Resources Wales 

  The NRW Flood Map shows the site is located within Flood Zone 1 – an area considered to have the 
lowest probability of fluvial flooding. It is assessed as having a less than 0.1% annual probability of 
flooding in any given year. 

 
  It should be noted that the Flood Map only covers flooding from rivers and the sea.  Flooding can 

occur at any time and in any place from sources such as rising groundwater levels, burst water mains, 
blocked road drains, run-off from hillsides, sewer overflows, etc. 

 

 
 

Figure 2 – Natural Resources Wales Flood Map for Planning (River and Sea) 

 

Site 
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 The Natural Resources Wales long term flood risk maps indicate the site has a low risk of flooding 
from Surface Water.  

 

  
 

Figure 3 – Natural Resources Wales Surface Water Flooding Map 

 

3.3  Denbighshire LLFA 

The Denbighshire Council Local Flood Risk Management Strategy (June 2014) contains no records of 
any flooding at or near to the site. We have contacted Denbighshire Council for confirmation of any 
known historical flooding within the vicinity of the site and are currently waiting for a response. 

 
 
 

4.0 Sources of Flood Risk 

 
4.1 Fluvial  

Extreme fluvial flood events have the potential to cause rapid inundation of the site whilst posing a 
threat to welfare and users. As outlined in Section 3.2; the site is within Flood Zone 1 and is therefore  
not at risk from extreme fluvial or tidal flooding. Therefore, the risk from extreme fluvial flooding to 
the site is considered to be low. 
 
 
 

Site 
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4.2 Infrastructure Failure (Existing and Proposed) 

The failure of infrastructure such as culverts or bridges could increase the risk of flooding at the site. 
The risk of flooding is considered as very low. 

 
4.3 Overland Flow 

Overland flow occurs when the infiltration capacity of the ground is exceeded in a storm event. This 
can result in water travelling as a sheet flow overland or excess water being conveyed from location to 
another via local road networks. Due to the topography of the site sloping to the southern end of the 
site and the road layout / proposed public open space, overland flow is not considered a significant 
risk. Overland flows from the site will be significantly reduced post development with the 
incorporation of positive drainage and an internal road network. 
 

4.4 Sewer Flooding 
If the capacity of the sewers is exceeded in an extreme event, or a blockage occurs, surcharging of the 
network can result in surface flooding. Welsh Water sewer plans which are included in Appendix 3, 
indicate that there are currently no existing adopted sewers located within the site boundary.  
 
Welsh Water have confirmed that foul flows will be allowed to drain to the public foul sewer network 
to a 300mm diameter combined sewer in Upper Denbigh Road approximately 100m to the north of 
the site entrance at an unrestricted rate. 
 
Welsh Water may have confirmed they have no records or any known flooding within the vicinity of 
the site. Refer to Appendix 3 for correspondence. 
 
The overall risk from sewer flooding is considered as low.  

 
4.5 Groundwater Flooding 

Groundwater flooding occurs as a result of water rising up from the underlying superficial deposits, 
bedrock or from springs. 
 
The site investigation trial pits have determined the site in underlain with clay. The trial pits were 
typically between 2.5 – 3.0m deep with no groundwater observed other than slight seepage. 
 
The overall risk from groundwater flooding is considered as low.  

 
4.6 Coastal Flooding 

The site is not located in proximity of any tidal waterway or within close proximity to the sea and is 
therefore not at risk from tidal inundation. 
 

4.7 Reservoirs 
The site is not located in proximity of any reservoirs. Additionally, the NRW maps indicate the site is 
not at risk of flooding from reservoirs. 
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Figure 4 – Natural Resources Wales Reservoir Flooding Map 

 

 

5.0 Surface Water Drainage 

 
5.1 General 

The design for a surface water drainage system for the proposed development will be guided by the 
principles set out in the Welsh Government’s ‘Recommended non-statutory standards for sustainable 
drainage (SuDS) in Wales – designing, constructing, operating and maintaining surface water 
drainage systems’ (2017) 
 
The SuDS Standards Wales sets out the following hierarchy for surface water runoff destination: 
 
Priority Level 1: Surface water runoff is collected for use;  
Priority Level 2: Surface water runoff is infiltrated to ground;  
Priority Level 3: Surface water runoff is discharged to a surface water body;  
Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway drain, or 
another drainage system;  
Priority Level 5: Surface water runoff is discharged to a combined sewer. 
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Note that Priority Level 1 is the preferred (highest priority) and that 4 and 5 should only be used in 
exceptional circumstances. 

 
 

5.2 Existing Surface Water Drainage 
The greenfield portion of the site does not benefit from any existing drainage and will rely on limited 
infiltration and surface water run-off to dispose of surface water flows. The flows will follow 
topography so as the centre of the site is the highpoint there will be a portion of the site flowing 
towards the east and a portion to the west. Both the eastern and western end of the development site 
are bounded by highways so the overland flows will flow onto the highway surface and ultimately 
into the highway drainage systems. 
 

5.3 Existing Site Runoff 
The greenfield run-off rates for the site has been calculated using the HR Wallingford Greenfield 
runoff rate estimation tool. As the site drains in 2 directions this has been calculated separately for the 
east and west 
 

Western portion  = 13.88 l/s QBAR .  
Eastern portion  = 10.66 l/s QBAR .   

 
Refer to Appendix 4 for calculations 
 
The northeast portion of the development is brownfield covering and area of 0.63ha. This is a former 
Ambulance HQ centre. Drainage surveys have confirmed surface water flows are unrestricted and 
discharge to the Pure Development drainage network to the north of the site. We understand the Pure 
development surface water network is attenuated with a flow restriction and flows ultimately 
discharges into the public combined sewer. 
 
The brownfield flow rate has been calculated at 87.50 l/s based on a rainfall intensity of 50mm/hr. 
Refer to Appendix 1, Drg 7866 SK103 for existing flow rates. 

 
5.4 Proposed Surface Water Drainage and Runoff Rates 
 

Priority Level 1 
 
Whilst rainwater harvesting has been considered for the proposed development it should be noted that 
any device enabling water re-use cannot be taken into account when sizing attenuation as the storage  
facility may be full when a storm event occurs. Therefore, an overflow to an infiltration device (where 
ground conditions allow) or to a watercourse / sewer will be required. 
 
Castle Green are not proposing to incorporate rainwater harvesting within the development; however, 
they are proposing to install a water butt to each dwelling which will allow for water collection for 
garden re-use. 
 
Priority Level 2 

 
Site investigation has determined the site is underlain with clay and is therefore unsuitable for 
infiltration to dispose of surface water flows. However, the infiltration tests did observe a drop in level 
in all 3 tests and whilst these slow rates will not be good enough to drain the site during a 100-year  
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storm event they will potentially provide for slow infiltration SUDS components to deal with low  
flow events and provide for 5mm interception. Permeable paving (partial infiltration) and bioretention 
components such as tree pits and raingardens can be considered appropriate. 
 
Priority Level 3 
 
The nearest main rivers are the River Elwy approximately 230m west of the development site and the 
River Clwyd located approximately 530m east of the development site.  
 
 
There are no watercourses within the vicinity of the site. The nearest ordinary watercourse allowing 
for a gravity connection is located approximately 100m south east of the site boundary. It is noted a 
connection into this watercourse would require third party consent. 
 
Priority Level 4 
 
A highway drain has been identified in Upper Denbigh Road to the west of the site. A drainage survey 
has confirmed this continues for approximately 130m south, then continues to flow west before 
ultimately discharging into the River Elwy. 

 
Castle Green Homes Ltd have approached Denbighshire Highways for a potential connection into the 
highway asset which has been confirmed as an acceptable outfall with a flow rate of 13.8l/s agreed. 
Therefore, a drainage strategy has been development on this basis.  
 
The surface water flow rate has been restricted to 13.8l/s. This is the greenfield rate for the western 
portion of the site only as it mimics the existing situation. It is appreciated the greenfield eastern 
portion of the site currently drains via overland flows to the east of the site so including this portion of 
the site within the calculation would potentially increase run-off into the highway drain.  
 
This proposal will also significantly reduce the surface water flows being discharged from the 
brownfield portion of the site (former Ambulance HQ) into the Pure Development to the north of the 
site and will provide betterment on the receiving combined sewers. 
 

5.5 SuDS Approval Bodies 
 

Since January 7th, 2019, all new developments will require sustainable drainage for surface water if 
there are at least 2 properties or the construction area is more than 100m2. The surface water drainage 
systems must be designed and built to meet Welsh Government standards for sustainable drainage. 

 

These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) 
role before construction work begins. The SAB will have a duty to adopt compliant systems. 

 
Every SuDS application should go to every attempt to satisfy the Principles and Standards of the 
legislation.  When vetting an application, the SAB officer will look at the clear red line boundary area 
of the site when considering space for SuDS and water management features and not the space that’s 
left on the proposed site layout. 
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The principles are as follows:  
 
SuDS schemes should aim to: 
 

1. manage water on or close to the surface and as close to the source of the runoff as possible; 
2. treat rainfall as a valuable natural resource; 
3. ensure pollution is prevented at source, rather than relying on the drainage system to treat or 

intercept it; 
4. manage rainfall to help protect people from increased flood risk, and the environment from 

morphological and associated ecological damage resulting from changes in flow rates, 
patterns and sediment movement caused by the development; 

5. take account of likely future pressures on flood risk, the environment and water resources 
such as climate change and urban creep; 

6. use the SuDS Management Train, using drainage components in series across a site to 
achieve a robust surface water management system (rather than using a single “end of pipe” 
feature, such as a pond, to serve the whole development); 

7. maximise the delivery of benefits for amenity and biodiversity; 
8. seek to make the best use of available land through multifunctional usage of public spaces and 

the public realm; 
9. perform safely, reliably and effectively over the design life of the development considering the 

need for reasonable levels of maintenance; 
10. avoid the need for pumping where possible; and 
11. be affordable, considering both construction and long-term maintenance costs and the 

additional environmental and social benefits afforded by the system. 
 
Applicants seeking SAB Approval must demonstrate how they have complied with these principles or 
provide justification for any departure. 
 
The surface water strategy presented in Appendix 1 is providing all attenuation within a SUDS basin 
at the end of the network with a hydro brake flow control device to restrict the flows. This is 
considered to be a ‘end of pipe solution’ and whilst it complies with standards for quantity it provides 
limited compliance to other criteria such as water quality, amenity and biodiversity. Therefore, 
incorporation of additional source control SUDS components such as water butts, permeable paving 
and bio retention (tree pits and rain gardens) will need to be considered further at detailed design 
stage. 
 

5.6 Foul Drainage 
Welsh Water have responded to a pre-planning enquiry and have stated that foul flows can be 
accommodated within the 300mm diameter gravity combined public sewer in Upper Denbigh Road to 
the north of the development. 
 
Topography and proposed site levels design will allow for a gravity network to serve the entire 
development without any need for a pumping station. 
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6.0 Conclusions and Recommendations 

 
The site is located in Flood Zone 1 and has been shown to be at low risk of flooding from rivers, 
surface water, groundwater, sewers and climate change. Therefore, mitigation measures are not 
considered necessary for any future development at the site. 
 
All potential sources of flooding have been considered as part of this report. There are no known 
records of historical flooding at the site. 
 
The infiltration tests undertaken as part of the site investigation report have determined that the 
underlying soils have potentially low infiltration characteristics across the site. Therefore, surface 
water run-off from highways, roof and private drives will not discharge into the ground via infiltration 
techniques. 
 
The development will increase the impermeable area of the site. This results in an increase in surface 
water runoff rates and volumes. In order to ensure the increase in runoff will not have an impact 
elsewhere flow restrictions and on-site attenuation will be incorporated into the design. 
 
All surface water run-off from highways, roof and private drives will be collected into gravity piped 
networks, temporarily stored in a SUDS basin and will discharge at a restricted rate into the highway 
drain in Upper Denbigh Road at restricted flow rates. 
 
The provision of trapped highway gullies, the SUDS detention basin and additional source control 
components will provide adequate treatment to surface water flows prior to discharge to the 
watercourse. 
 
All foul sewers should be designed in accordance with Sewers for Adoption 7th Edition / Welsh 
Ministers Standards and will be subject to S104 Agreement. 
 
A SuDS Maintenance and Management Plan should be produced to outline the activity and frequency 
of inspections and maintenance works required on any SuDS components subject to SAB Approval / 
Adoption. 
 
This Flood Consequences Assessment and Drainage Strategy should be submitted to the Local 
Planning Authority in support of the planning application. 
 
Since January 7th, 2019, all new developments will require sustainable drainage for surface water if 
there are at least 2 properties or the construction area is more than 100m2. The surface water drainage 
systems must be designed and built to meet Welsh Government standards for sustainable drainage. 

 

These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) 
role before construction work begins. The SAB will have a duty to adopt compliant systems.  
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Reference Drawings 

 
 
 

  
Drawing No. Revision Title 

 

CGH.TS.06 A Topgraphical survey (main site – 3 sheets) 

 

B495-00 - Topographical survey (Ambulance HQ Site) 

   

7866 / L1 - Site Location Plan 

   

7866 / SK111 - Drainage Strategy 

 

7866 / SK103 A Existing Surface Water Run-off 
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Infiltration Consideration 
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Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP01
Number

16/08/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.90m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.60)

Stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.90
Complete at 2.90m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 B

Trial pit backfilled with arisings upon completion.

0.50 SV 110kPa

1.00 SV 140kPa

2.00 SV

2.50 SV >250kPa

2.70 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP02
Number

16/08/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.50)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies.

  2.80
Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Clay friable from 0.30-2.80m, unable to record shear vane as too stiff/friable.
Trial pit backfilled with arisings upon completion.

0.80 SV >250kPa

1.00 B

1.50 B

2.20 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP03
Number

16/08/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.50)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to coarse. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

At 0.80m: Ceramic land drain, approximately 75mm in 
diameter, orientated ?? to ??. Dry

  2.80
Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Friable from 0.30m. Unable to take shear vanes below 0.40m as stiff and 
friable.

0.50 SV 138kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV >250kPa

1.50 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP04
Number

16/08/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.90m

(0.20)
TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.  0.20

(2.70)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.90
Complete at 2.90m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.60 SV 160kPa
0.70 B

1.20 SV >250kPa

1.40 B

2.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP05
Number

16/08/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.90m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.60)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.90
Complete at 2.90m

Location CAT scanned prior to excavation.
Sides stable during excavation.

0.20 B

No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 162kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV 210kPa

1.20 B

1.50 SV >250kPa

2.60 B

1/1
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Castle Green Homes Lts

Coopers (Chester) Ltd
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.00m

(0.20)
TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.  0.20

(2.80)

Very stiff, reddish brown mottled grey, slightly gravelly, silty, 
sandy CLAY. Sand is fine to medium. Gravel is sub-angular 
to sub-rounded, fine to coarse of various lithologies. Low 
cobble content.

At 0.80m: Slightly sandy

  3.00
Complete at 3.00m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 B

0.50 SV 125kPa

Trial pit backfilled with arisings upon completion.

1.00 SV 200kPa

1.40 B

1.50 SV 240kPa

2.00 SV >250kPa

2.80 B

1/1
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Location (Observed measurements)

Ground Level (mOD)
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Site
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Engineer

Job
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W
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LegendDescription
Depth

(m)
(Thickness)
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Level
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1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP07
Number

16/08/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Plan.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.50)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

At 0.60m: Ceramic land drain, approximately 75mm in 
diameter, orientated ?? to ??. Dry

  2.80
Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
From 0.30-0.80m; friable, very stiff, cannot read shear vanes.

0.50 SV >250kPa

Trial pit backfilled with arisings upon completion.

0.70 B

1.50 B

2.70 B

1/1
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Location (Observed measurements)

Ground Level (mOD)
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Site
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Engineer
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W
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Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP08
Number

16/08/2021
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.50)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.80
Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 SV >250kPa

From 0.40-2.80m; friable, too stiff to ??.

0.50 B

Trial pit backfilled with arisings upon completion.

1.50 B

2.80 B

1/1
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web:  www.coopers.co.uk
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Location (Observed measurements)

Ground Level (mOD)
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Site
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Engineer
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W
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Depth

(m)
(Thickness)
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Level
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1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP09
Number

16/08/2021
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.00m

(0.20)
TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.  0.20

(2.80)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  3.00
Complete at 3.00m

Location CAT scanned prior to excavation.
Sides stable during excavation.

0.20 B

No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 SV 160kPa

0.50 B

Trial pit backfilled with arisings upon completion.

1.00 SV 202kPa

1.50 SV 228kPa

1.70 B

2.00 SV >250kPa

2.50 B

1/1
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Location (Observed measurements)

Ground Level (mOD)
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W
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(m)
(Thickness)
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Level
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1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP10
Number

16/08/2021
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.50)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

Below 1.50m: Low boulder content, measured example 
approximately 400mm diameter

  2.80
Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 B

0.50 SV 160kPa

Trial pit backfilled with arisings upon completion.

1.00 SV 230kPa

1.40 B

1.50 SV >250kPa

2.80 B

1/1
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Location (Observed measurements)

Ground Level (mOD)
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Site
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Engineer

Job
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W
at
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LegendDescription
Depth

(m)
(Thickness)
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(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP11
Number

16/08/2021
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.20m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.90)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  3.20
Complete at 3.20m

Location CAT scanned prior to excavation.
Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 SV 128kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV 140kPa

1.50 SV 186kPa

1.60 B

2.00 SV 210kPa

2.50 SV >250kPa

3.00 B

1/1
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Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP12
Number

16/08/2021
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.70m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.40)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

At 0.60m: Ceramic land drain, approximately 75mm in 
diameter, orientated north east to south west. Dry

  2.70
Complete at 2.70m

Location CAT scanned prior to excavation.
Sides stable during excavation.

0.20 B

No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 176kPa

Trial pit backfilled with arisings upon completion.

0.70 B

1.00 SV 210kPa

1.50 SV >250kPa

1/1
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Location (Observed measurements)

Ground Level (mOD)
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Engineer
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W
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1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP13
Number

16/08/2021
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.00m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.70)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  3.00
Complete at 3.00m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 SV 158kPa

0.50 B

Trial pit backfilled with arisings upon completion.

1.00 SV 220kPa

1.50 SV >250kPa

1.70 B

3.00 B

1/1
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Location (Observed measurements)

Ground Level (mOD)
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7870
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.00m

(0.20)
TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.  0.20

(2.80)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  3.00
Complete at 3.00m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 190kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV

1.40 B

1.50 SV

2.50 B
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.00m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.70)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

At 0.80m: Ceramic land drain, approximately 75mm in 
diameter, orientated north east to south west. Dry

  3.00
Complete at 3.00m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 142kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV 190kPa

1.50 SV 240kPa

1.70 B

2.00 SV >250kPa

2.70 B
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.20m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(0.60)

Stiff, brown and grey, silty, sandy CLAY. Sand is fine to 
medium. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.90

(2.30)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  3.20
Complete at 3.20m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
At 0.90m; friable and unable to take shear vanes as either shatters or is too 
stiff.
Trial pit backfilled with arisings upon completion.

0.60 SV 122kPa
0.70 B

1.00 SV 196kPa

1.10 B

1.50 SV >250kPa

2.00 B

3.00 B
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.20m

(0.20)
TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.  0.20

(3.00)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

Below 1.20m: Grey mottled brown and reddish brown

Below 2.2m: Reddish brown mottled grey

  3.20
Complete at 3.20m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 SV 184kPa

0.50 B

Trial pit backfilled with arisings upon completion.

1.00 SV 212kPa

1.30 B

1.50 SV >250kPa

2.40 B

3.00 B
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.20m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.90)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  3.20
Complete at 3.20m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 156kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV 222kPa

1.50 SV >250kPa

1.60 B

2.60 B

1/1
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.20m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.80)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

At 0.60m: Ceramic land drain, approximately 70mm in 
diameter, orientated north east to south west. Dry

  3.20
Complete at 3.20m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 B

Trial pit backfilled with arisings upon completion.

0.60 SV 170kPa

1.20 SV 194kPa

1.80 SV 220kPa

2.30 SV >250kPa
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

1

(0.30)

MADEGROUND (similar to topsoil). Grass over brown, 
slightly gravelly, clayey, fine to coarse SAND. Gravel is 
angular to sub-rounded, fine to coarse of various lithologies 
including brick fragments and masonry fragments. Low 
cobble content of brick.  0.30

(0.60)

MADEGROUND. Firm, reddish brown, slightly gravelly, silty, 
sandy CLAY. Sand is fine to coarse. Gravel is angular to 
sub-rounded, fine to coarse of various lithologies including 
brick fragments and ceramic fragments.

  0.90

(1.80)

MADEGROUND. Soft, dark grey, slightly gravelly, clayey, 
sandy, organic SILT with frequent pockets of spongy, fibrous 
peat. Gravel is angular to sub-angular, fine to coarse of 
various lithologies including brick fragments, masonry 
fragments and timber. Moderate cobble and boulder content 
of tree branches/trunks. Distinct organic odour.

  2.70
(0.10) Very stiff, reddish brown mottled grey, slightly sandy, slightly 

gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.80

Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Collapsed between 0.90-2.70m due to water ingress.
Moderate inflow at 0.90m during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 B

Trial pit backfilled with arisings upon completion.

Moderate inflow(1) at 
0.90m.

1.00 B

2.75 B
2.80 SV >250kPa
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.50m

1

(0.30)

MADEGROUND (similar to topsoil). Grass over brown, 
slightly gravelly, clayey, fine to coarse SAND. Gravel is 
angular to sub-rounded, fine to coarse of various lithologies 
including brick fragments and ceramic fragments. Low 
cobble content of brick.  0.30

(1.00)

MADEGROUND. Brown, sandy GRAVEL and COBBLE of 
predominantly whole brick and sandstone. Low boulder 
content of sandstone. Sand is fine to coarse.

  1.30

(1.10)

MADEGROUND. Soft, dark grey, slightly gravelly, clayey, 
sandy SILT. Sand is fine to coarse. Gravel is angular to 
sub-angular, fine to coarse of various lithologies including 
brick.

  2.40
(0.10) Very stiff, reddish brown mottled grey, slightly sandy, slightly 

gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  2.50

Complete at 2.50m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
Seepage at 1.30m during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.60 B

Groundwater seepage(1) 
at 1.30m.

2.50 SV 220kPa
2.50 B
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 1.50m

(0.30)

MADEGROUND (similar to topsoil). Grass over brown, 
slightly gravelly, clayey, fine to coarse SAND. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies including brick.

  0.30

(1.20)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  1.50
Complete at 1.50m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 SV 170kPa

Trial pit backfilled with arisings upon completion.

1.40 SV 210kPa
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Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 1.00m

(0.50)

MADEGROUND (similar to topsoil). Grass over dark brown, 
slightly gravelly, clayey, fine to coarse SAND. Gravel is 
angular to sub-rounded, fine to coarse of various lithologies 
including brick. Low cobble content of brick.

  0.50

(0.50)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  1.00
Complete at 1.00m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.60 SV 210kPa
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Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 1.30m

(0.50)

MADEGROUND (similar to topsoil). Grass over brown, 
slightly gravelly, clayey, fine to coarse SAND. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content of brick.

  0.50

(0.80)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  1.30
Complete at 1.30m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.60 SV 198kPa
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Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 1.10m

(0.30)

MADEGROUND (similar to topsoil). Grass over brown, 
slightly gravelly, clayey, fine to coarse SAND. Gravel is 
angular to sub-rounded, fine to coarse of various lithologies 
including brick. Low cobble content of brick.

  0.30

(0.80)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  1.10
Complete at 1.10m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 194kPa

Trial pit backfilled with arisings upon completion.
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Dimensions
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Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.50)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  2.80
Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 SV 170kPa

Trial pit backfilled with arisings upon completion.

1.00 B

1.10 SV 190kPa

1.60 SV 234kPa

2.20 SV >250kPa

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870

TP27
Number

17/08/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Plan.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.50m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.20)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

At 0.60m: Ceramic land drain, approximately 70mm in 
diameter, orientated north east to south west. Dry

  2.50
Complete at 2.50m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV >250kPa

Trial pit backfilled with arisings upon completion.

1.50 B

1/1
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.50m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.20)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.50
Complete at 2.50m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 208kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV 220kPa

1.70 SV >250kPa

2.50 B
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.50m

(0.35)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.35

(2.15)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.50
Complete at 2.50m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.60 SV 174kPa

0.90 B

1.00 SV 232kPa

1.60 SV >250kPa

1/1
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.90m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.60)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.90
Complete at 2.90m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 190kPa

Trial pit backfilled with arisings upon completion.

1.00 SV 214kPa

1.30 B

1.50 SV >250kPa

1/1
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.60m

(0.50)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.50

(2.10)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.60
Complete at 2.60m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.60 SV 200kPa

1.00 B

1.50 SV >250kPa
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.60m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.20)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.60
Complete at 2.60m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 B

Trial pit backfilled with arisings upon completion.

0.80 SV 229kPa

1.40 SV >250kPa

2.60 B
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Trial Pit

Dimensions
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Field Records
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Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.60m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.20)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.60
Complete at 2.60m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 160kPa

Trial pit backfilled with arisings upon completion.

1.30 SV 214kPa
1.40 B

1.80 SV >250kPa

2.50 B
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Field Records
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Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.70m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.30)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.70
Complete at 2.70m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 140kPa

Trial pit backfilled with arisings upon completion.

1.10 B
1.20 SV 180kPa

1.80 SV 224kPa

2.40 SV >250kPa

2.50 B
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Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.70m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.30)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

  2.70
Complete at 2.70m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 180kPa

Trial pit backfilled with arisings upon completion.

0.80 B

1.00 SV 232kPa

1.50 SV >250kPa

2.60 B
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Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.70m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.30)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  2.70
Complete at 2.70m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 210kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.00 SV >250kPa

1.10 B

2.60 B

1/1
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.00m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.70)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  3.00
Complete at 3.00m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.40 B

0.50 SV 190kPa

Trial pit backfilled with arisings upon completion.

1.00 B

1.10 SV 210kPa

1.60 SV >250kPa

2.80 B
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1:25 ST

UPPER DENBIGH ROAD, ST ASAPH - PHASE 2 

Castle Green Homes Lts

Coopers (Chester) Ltd

7870
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Water
Depth
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Field Records
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Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.60m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.20)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  2.60
Complete at 2.60m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 B

Trial pit backfilled with arisings upon completion.

0.60 SV 204kPa

1.20 SV 238kPa

2.00 B
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Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.50m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.10)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

At 1.10m: Very stiff

  2.50
Complete at 2.50m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 120kPa

Trial pit backfilled with arisings upon completion.

0.60 B

1.10 SV 140kPa
1.20 B

1.60 SV 196kPa

2.10 SV 234kPa

2.40 B
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Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Plan.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 2.80m

(0.40)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.40

(2.40)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. 

  2.80
Complete at 2.80m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 170kPa

Trial pit backfilled with arisings upon completion.

1.00 SV 186kPa

1.50 B

1.60 SV 210kPa

2.00 SV 234kPa

2.50 B
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 13 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

?? x ?? x 3.20m

(0.30)

TOPSOIL. Grass over brown, slightly gravelly, clayey, fine to 
coarse SAND. Gravel is sub-angular to sub-rounded, fine to 
coarse of various lithologies.

  0.30

(2.90)

Very stiff, reddish brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Sand is fine to medium. Gravel is 
sub-angular to sub-rounded, fine to coarse of various 
lithologies. Low cobble content.

Below 2.50m: Light reddish brown sand lenses

  3.20
Complete at 3.20m

Location CAT scanned prior to excavation.

0.10 B

Sides stable during excavation.
No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 SV 170kPa

Trial pit backfilled with arisings upon completion.

0.80 B

1.00 SV 182kPa

1.50 SV 220kPa

2.00 B

2.10 SV >250kPa

3.00 B
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For: Castle Green Homes Ltd Coopers (Chester) Ltd 
 

Flood Consequences Assessment and Drainage Strategy  
for Land off Upper Denbigh Road, St Aspah 
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Appendix 3 
 

Correspondence 
 
 
 

Dwr Cymru Welsh Water  Pre Development Sewerage Enquiry 
 

Dwr Cymru Welsh Water  Historical Flooding 
 

Denbighshire County Council  Historical Flooding 
 

Natural Resources Wales  Historical Flooding 
 



From: Rhodri Perry <Rhodri.Perry@dwrcymru.com>  
Sent: 10 September 2021 11:37 
To: Michael Ollier <michael.ollier@castlegreenhomes.uk> 
Cc: Norman Kelly <norman.kelly@castlegreenhomes.uk> 
Subject: RE: Upper Denbigh Road, St. Asaph 
 
Hi Michael, 
 
Sorry I missed your call, 
 
We can confirm that we can accommodate flows into the sewerage network as well as the 
catchment’s waste water treatment works, upon further reviewing I can also confirm that this 
treatment works is not within the Special Areas of Conversation (SAC) , therefore phosphate 
treatment is not an issue for this site. 
 
My water colleagues are yet to confirm if we can supply an adequate water supply to this site, given 
the pre planning was submitted on Monday my water colleagues are still within their service level 
agreement (SLA) to complete comments. 
 
We will get comments over to you regarding water supply as soon as we can. 
 
Thank you, 
 
Rhodri  
 

Rhodri Perry  
Development Control Officer | Developer Services

Dŵr Cymru Welsh Water 

   

 

W: dwrcymru.com 

 

E: developer.services@dwrcymru.com

 

T: 0800 917 2652 |  M: 07557 849514

 

A: PO Box 3146, Cardiff, CF30 0EH

 Before you print please think about the ENVIRONMENT 

 
 
If we’ve gone the extra mile to provide you with excellent service, let us know. You can nominate an individual or team for a Diolch 
award through our website 

 
 



1

Andy  Jones

From: Alaw Jones <Alaw.Jones@dwrcymru.com>
Sent: 30 September 2021 11:32
To: Andy  Jones
Subject: RE: FCA Upper Denbigh Road, St Asaph

Good morning Andy, 
 
Thank you for your e‐mail. 
 
We are unable to provide detailed information about recorded flooding instances along the network downstream of the 
site.  However, we are able to confirm that there are no recorded flooding instances in the immediate vicinity of your 
site. 
 
I hope the above is of assistance.   
 
Kind regards, 
Alaw 
 
 

Alaw Jones 
Development Control Officer | Developer Services

Dŵr Cymru Welsh Water 

 

T: 0800 917 2652  |  M: 07557861384 
 

W: dwrcymru.com 

 

A: PO Box 3146, Cardiff, CF30 0EH 
 

E: developer.services@dwrcymru.com

 
 
 
 

From: Andy Jones <ajones@coopers.co.uk>  
Sent: 20 September 2021 12:46 
To: Sewerage Services <Sewerage.Services@dwrcymru.com> 
Subject: FCA Upper Denbigh Road, St Asaph 
 
******** External Mail ********  

7866 Upper Denbigh Road, St Asaph 
FCA Historical Flood Information 
 
To whom it may concern 
 
We are undertaking a Flood Consequences Assessment and Drainage Strategy for the above site (see attached 
Site Location Plan) and request any information you may have in relation to historical flooding or any 
information you may consider relevant to assist with the production of the FCA report. 
 
Please let me know if you require any further information or please contact me on the details below should 
you want to discuss further. 
 
Regards 
 
Andy Jones 
Senior Infrastructure Engineer 
COOPERS 
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Whilst eve ry re a sona ble e ffort ha s be e n ta ke n to corre ctly re cord  the pipe  m a te ria l of DCWW asse ts, 
the re is a  possibility tha t in som e  ca se s pipe  m a te ria l (othe r tha n Asbestos Ce m e nt or Pitch Fibre) 
m a y be  found  to be  a sbe stos ce m e nt (AC) or Pitch Fibre  (PF) . It is the re fore  a d visa ble  tha t the 
possible prese nce  of AC or PF pipe s be  a nticipa te d  a nd  consid e re d  a s pa rt of a ny risk a sse ssm e nt 
prior to e xca va tion

1:2500

Dŵr Cym ru Cyfyng e d ig  (‘the  Com pa ny’) g ives this inform a tion a s to the position of its und e rg round  a ppa ra tus by wa y of 
g e ne ra l g uid a nce only a nd  on the strict und e rsta nd ing  tha t it is base d  on the best inform a tion ava ila ble  a nd  no wa rra nty as
to its corre ctne ss is re lie d  upon in the eve nt of excava tions or othe r works m a d e  in the vicinity of the  com pa ny’s a ppa ra tus.  
The onus of locating  a ppa ra tus be fore  ca rrying  out a ny excava tions re sts e ntire ly on you. The  inform a tion which is supplie d  
by the Com pa ny, is d one  so in a ccord a nce with statutory re quire m e nts of sections 198 a nd  199 of the  Wate r Ind ustry Act 
1991 which is base d  upon the best Inform a tion ava ila ble  a nd , in pa rticula r, but without pre jud ice to the g e ne ra lity of the
fore g oing , it should  be note d  tha t the re cord s that a re  a va ila ble  to the Com pa ny m a y not d isclose the  existe nce of a wate r 
m a in, se rvice pipe , sewe r, la te ra l d ra in or d isposa l m a in a nd  a ny associa te d  a ppa ra tus la id  be fore  1 Se pte m be r 1989, or, if 
the y d o, the pa rticula rs the re of includ ing  the ir position und e rg round  m a y not be accura te. It m ust be  und e rstood  tha t the
furnishing  of this inform a tion is e ntire ly without pre jud ice to the provision of the  New Roa d s a nd  Stre e t Works Act 1991 a nd  
the  Com pa ny’s rig ht to be com pe nsate d  for a ny d a m a g e  to its a ppa ra tus.
Se rvice pipe s a re  not g e ne ra lly shown but the ir pre se nce should  be a nticipa te d .
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Andy  Jones

From: Andy  Jones
Sent: 20 September 2021 12:47
To: yourvoice@denbighshire.gov.uk
Subject: FCA Upper Denbigh Road, St Asaph [Filed 20 Sep 2021 12:47]
Attachments: 7866_L1.pdf

7866 Upper Denbigh Road, St Asaph 
FCA Historical Flood Information 
 
To whom it may concern 
 
We are undertaking a Flood Consequences Assessment and Drainage Strategy for the above site (see attached 
Site Location Plan) and request any information you may have in relation to historical flooding or any 
information you may consider relevant to assist with the production of the FCA report. 
 
Please let me know if you require any further information or please contact me on the details below should 
you want to discuss further. 
 
Regards 
 
Andy Jones 
Senior Infrastructure Engineer 
COOPERS 
Park House, Sandpiper Court, Chester Business Park, Chester, CH4 9QU 
  
: (01244) 684910                      : Direct Dial No. (01244) 684933 
: (01244) 684911  
: ajones@coopers.co.uk 
Web:  http://www.coopers.co.uk 
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Andy  Jones

From: Data Distribution <datadistribution@cyfoethnaturiolcymru.gov.uk>
Sent: 28 September 2021 16:52
To: Andy  Jones
Subject: ATI22217a P5&6, FCA Upper Denbigh Road, St Asaph

Dear Mr Jones, 
 
Further to your recent email and as requested, please see your link to access your data as below: 
 

 Model Reports and Output (Free):  StAsaph_5_V4.0_2020 -
https://cyfoethnaturiolcymru.sharefile.eu/d-s128f7d4eb939494e96174f98973ead03  

 Model Build Information (£150+VAT): StAsaph_5_V4.0_2020 - FMP-TUFLOW, (if required after 
reviewing model report and output). 

 
Please find a link to our Open Government Licence (OGL) here - 
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/  
Please also include the attribution statement: “Contains Natural Resources Wales information © Natural 
Resources Wales and database right. All rights reserved.” 
 
Self Service Open Data:    

You can now make the most of open data provided free online: 

 NRW Flood Risk Map Viewer: create and export an A4 or A3 PDF map at a scale of 1:5000.  You will 
find many spatial risk layers, including the Development Advice Map, flood zones, surface water,
reservoir hazard data and historic flooding. 
 

 "Lle” the Welsh Government Portal for Open Spatial data: Spatial data is free to download, view and 
use within your own GIS system. The flood datasets includes Flood Zones, Flood Defences, Historic 
Flood Outlines, Areas Benefiting Defences, Surface Water, Development Advice Map, and LiDAR 
Composite Dataset. You can also download the ‘Coastal Design – Extreme Sea Levels’ report and data 
covering still water levels for the Welsh Coastline (wave overtopping is not calculated).  

 
Please Note the Following: 

 All information supplied will need to be verified by the recipient PRIOR to using in a Flood Consequences 
Assessment (FCA). We would expect to see a review of hydrology, in-channel survey, floodplain
topography etc. to demonstrate the data is suitable for the purposes of producing an FCA. 

 As of 1st of December, 2016 you will need to apply climate change allowances carefully to ensure 
compliance with Welsh Government climate change allowances and flood consequence assessments.

 Pre-application Advice:  NRW are changing the way in which we provide advice to developers. We will
continue to meet our duties as an adviser. In addition, we will offer a free initial opinion on your proposal. 
However, in cases where you would like to access any extra advice that falls outside of our statutory
duties, we can only offer this as part of our Discretionary Planning Advice Service (DPA Service). For 
more information regarding free service and our discretionary planning can be found in the following
links: Welsh Version  / English version.  
 
Your request for our free or charged discretionary advice service needs to be accompanied by the
relevant ‘Request Form’ which is available to download from our website. You will then need to send the
form to northplanning@cyfoethnaturiolcymru.gov.uk who will coordinate our response.  

 
I trust that this is of use to you. 
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From: Data Distribution  
Sent: 20 September 2021 13:26 
To: 'Andy Jones' <ajones@coopers.co.uk> 
Subject: RE: FCA Upper Denbigh Road, St Asaph 
 
Dear Mr Jones, 
 
Thank you for your email concerning the above. 
 
I note you are undertaking a Flood Consequences Assessment and Drainage Strategy and request 
information you may have in relation to historical flooding and for further information and advice on FCAs, 
please see the information on our website.  
 
Please note that we no longer produce product 4s and for further information on this, please see the attached 
documents. 
 
Please also accept this as an acknowledgement that your e-mail has been received and has been added to 
our queue. We have 20 working days to respond to requests, as allowed under the Legislation. Working days 
do not include weekends or bank holidays.   
 
Due to the high volume of requests that we deal with, we are unable to respond to chaser e-mails. If you 
believe the 20-working day period has expired and you have not heard from us further, please get in touch. 
However, we cannot respond to chasers before this date.  
 
Unfortunately, we are unable to move any requests further up our queue because the data / information is 
needed urgently. All requests are dealt with in order of the date they are received to be fair and 
consistent to all customers.  

We will only use your personal data in accordance with the General Data Protection Regulation to deal with 
your request and any matters that arise from it. If you have any queries or concerns please contact 
dataprotection@naturalresourceswales.gov.uk.  For further information on the processing of your personal 
details please see our Privacy Notice Page. 

We will therefore add your email to our queue and enquire about the remaining products and be in touch in 
due course. 
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From: Andy Jones <ajones@coopers.co.uk>  
Sent: 20 September 2021 12:49 
To: Data Distribution <datadistribution@cyfoethnaturiolcymru.gov.uk> 
Subject: FCA Upper Denbigh Road, St Asaph 
 

7866 Upper Denbigh Road, St Asaph 
FCA Historical Flood Information 
 
To whom it may concern 
 
We are undertaking a Flood Consequences Assessment and Drainage Strategy for the above site (see attached 
Site Location Plan) and request any information you may have in relation to historical flooding or any 
information you may consider relevant to assist with the production of the FCA report. 
 
Please let me know if you require any further information or please contact me on the details below should 
you want to discuss further. 
 
Regards 
 
Andy Jones 
Senior Infrastructure Engineer 
COOPERS 
Park House, Sandpiper Court, Chester Business Park, Chester, CH4 9QU 
  
: (01244) 684910                      : Direct Dial No. (01244) 684933 
: (01244) 684911  
: ajones@coopers.co.uk 
Web:  http://www.coopers.co.uk 
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_______________________________________________________________ 

___________________________________________________________________________ 
Our Ref: 7866_FCA   11 November 2022 

 
 
 
 

Appendix 4 
 

MicroDrainage Calculation 
 
 
 

Source Control Greenfield Run-off Calculation 
 
 

Preliminary Surface Water Design 



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Andy Jones

Site name: Upper Denbigh Road (East)

Site location: St Asaph

Site Details

Latitude: 53.25072° N

Longitude: 3.43269° W
This is an estimation of the greenfield runoff rates that are used to meet normal best  
practice criteria in line with Environment Agency guidance “Rainfall runoff management  
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and 
the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may
be 
the basis for setting consents for the drainage of surface water runoff from sites.

Reference: 2946236150

Date: Sep 16 2021 15:24

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 2.12

Methodology

Q  estimation method: Calculate from SPR and SAAR
SPR estimation method: Calculate from SOIL type

Soil characteristics
Default Edited

SOIL type: 4 4
HOST class: N/A N/A
SPR/SPRHOST: 0.47 0.47

Hydrological characteristics
Default Edited

SAAR (mm): 725 725
Hydrological region: 9 9
Growth curve factor 1 year: 0.88 0.88
Growth curve factor 30 years: 1.78 1.78
Growth curve factor 100 years: 2.18 2.18
Growth curve factor 200 years: 2.46 2.46

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge rates are set at
2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for discharge is
usually set at 5.0 l/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

Greenfield runoff rates
Default Edited

Q  (l/s): 10.66 10.66
1 in 1 year (l/s): 9.38 9.38
1 in 30 years (l/s): 18.98 18.98
1 in 100 year (l/s): 23.25 23.25
1 in 200 years (l/s): 26.23 26.23
This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and
licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or
operational characteristics of any drainage scheme.
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Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Andy Jones

Site name: Upper Denbigh Road (West)

Site location: St Asaph

Site Details

Latitude: 53.25078° N

Longitude: 3.43559° W
This is an estimation of the greenfield runoff rates that are used to meet normal best  
practice criteria in line with Environment Agency guidance “Rainfall runoff management  
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and 
the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may
be 
the basis for setting consents for the drainage of surface water runoff from sites.

Reference: 1282645034

Date: Sep 16 2021 15:22

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 2.76

Methodology

Q  estimation method: Calculate from SPR and SAAR
SPR estimation method: Calculate from SOIL type

Soil characteristics
Default Edited

SOIL type: 4 4
HOST class: N/A N/A
SPR/SPRHOST: 0.47 0.47

Hydrological characteristics
Default Edited

SAAR (mm): 725 725
Hydrological region: 9 9
Growth curve factor 1 year: 0.88 0.88
Growth curve factor 30 years: 1.78 1.78
Growth curve factor 100 years: 2.18 2.18
Growth curve factor 200 years: 2.46 2.46

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge rates are set at
2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for discharge is
usually set at 5.0 l/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

Greenfield runoff rates
Default Edited

Q  (l/s): 13.88 13.88
1 in 1 year (l/s): 12.22 12.22
1 in 30 years (l/s): 24.71 24.71
1 in 100 year (l/s): 30.27 30.27
1 in 200 years (l/s): 34.15 34.15
This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and
licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or
operational characteristics of any drainage scheme.
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Coopers Page 1
Park House Upper Denbigh Road, St Asaph
Sandpiper Court TENDER
Chester  CH4 9QU SW Design
Date 04/05/2022 Designed by Coopers
File 7866 SW06 +HQ SITE.MDX Checked by AJ
Micro Drainage Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for 7866 SW02.SWS

©1982-2020 Innovyze

Pipe Sizes 7866 SW01 Manhole Sizes 7866 SW01

FSR Rainfall Model - England and Wales
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 17.000 Add Flow / Climate Change (%) 10
Ratio R 0.350 Minimum Backdrop Height (m) 0.000

Maximum Rainfall (mm/hr) 0 Maximum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 400

Designed with Level Soffits

Network Design Table for 7866 SW02.SWS

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 27.121 0.271 100.1 0.173 5.00 0.0 0.600 o 375 Pipe/Conduit
1.001 18.846 0.188 100.0 0.069 0.00 0.0 0.600 o 375 Pipe/Conduit

2.000 17.068 0.071 240.0 0.088 5.00 0.0 0.600 o 300 Pipe/Conduit
2.001 10.621 0.044 240.0 0.025 0.00 0.0 0.600 o 300 Pipe/Conduit
2.002 21.134 0.080 263.7 0.138 0.00 0.0 0.600 o 375 Pipe/Conduit
2.003 17.135 0.071 240.0 0.026 0.00 0.0 0.600 o 375 Pipe/Conduit

3.000 16.189 0.095 170.4 0.063 5.00 0.0 0.600 o 225 Pipe/Conduit
3.001 30.629 0.128 239.3 0.063 0.00 0.0 0.600 o 375 Pipe/Conduit
3.002 14.356 0.060 239.3 0.063 0.00 0.0 0.600 o 375 Pipe/Conduit
3.003 16.397 0.068 241.1 0.063 0.00 0.0 0.600 o 375 Pipe/Conduit
3.004 13.050 0.054 241.7 0.063 0.00 0.0 0.600 o 375 Pipe/Conduit

2.004 31.503 0.131 240.5 0.076 0.00 0.0 0.600 o 375 Pipe/Conduit
2.005 31.696 0.132 240.0 0.059 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 0.00 5.25 44.751 0.173 0.0 0.0 0.0 1.81 200.0 0.0
1.001 0.00 5.42 44.480 0.242 0.0 0.0 0.0 1.81 200.1 0.0

2.000 0.00 5.28 44.894 0.088 0.0 0.0 0.0 1.01 71.4 0.0
2.001 0.00 5.46 44.823 0.113 0.0 0.0 0.0 1.01 71.4 0.0
2.002 0.00 5.77 44.704 0.251 0.0 0.0 0.0 1.11 122.7 0.0
2.003 0.00 6.02 44.625 0.277 0.0 0.0 0.0 1.17 128.7 0.0

3.000 0.00 5.27 45.109 0.063 0.0 0.0 0.0 1.00 39.7 0.0
3.001 0.00 5.71 44.864 0.126 0.0 0.0 0.0 1.17 128.9 0.0
3.002 0.00 5.91 44.736 0.189 0.0 0.0 0.0 1.17 128.9 0.0
3.003 0.00 6.15 44.676 0.252 0.0 0.0 0.0 1.16 128.4 0.0
3.004 0.00 6.34 44.608 0.315 0.0 0.0 0.0 1.16 128.2 0.0

2.004 0.00 6.79 44.554 0.668 0.0 0.0 0.0 1.16 128.6 0.0
2.005 0.00 7.24 44.423 0.727 0.0 0.0 0.0 1.17 128.7 0.0



Coopers Page 2
Park House Upper Denbigh Road, St Asaph
Sandpiper Court TENDER
Chester  CH4 9QU SW Design
Date 04/05/2022 Designed by Coopers
File 7866 SW06 +HQ SITE.MDX Checked by AJ
Micro Drainage Network 2020.1.3

Network Design Table for 7866 SW02.SWS

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.002 22.180 0.069 321.4 0.052 0.00 0.0 0.600 o 450 Pipe/Conduit
1.003 36.304 0.113 321.3 0.100 0.00 0.0 0.600 o 450 Pipe/Conduit
1.004 17.926 0.056 320.1 0.153 0.00 0.0 0.600 o 450 Pipe/Conduit
1.005 15.365 0.048 320.1 0.012 0.00 0.0 0.600 o 450 Pipe/Conduit
1.006 26.302 0.082 320.8 0.034 0.00 0.0 0.600 o 450 Pipe/Conduit
1.007 30.708 0.096 319.9 0.136 0.00 0.0 0.600 o 450 Pipe/Conduit
1.008 54.746 0.171 320.2 0.100 0.00 0.0 0.600 o 450 Pipe/Conduit
1.009 12.009 0.038 316.0 0.021 0.00 0.0 0.600 o 450 Pipe/Conduit

4.000 10.371 0.061 170.0 0.094 5.00 0.0 0.600 o 225 Pipe/Conduit

5.000 10.100 0.101 100.0 0.013 5.00 0.0 0.600 o 150 Pipe/Conduit

4.001 11.394 0.068 167.6 0.025 0.00 0.0 0.600 o 225 Pipe/Conduit
4.002 11.662 0.070 166.6 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit
4.003 42.988 0.258 166.6 0.035 0.00 0.0 0.600 o 225 Pipe/Conduit

1.010 33.637 0.084 400.4 0.046 0.00 0.0 0.600 o 450 Pipe/Conduit
1.011 16.468 0.041 401.7 0.033 0.00 0.0 0.600 o 450 Pipe/Conduit
1.012 27.632 0.069 400.5 0.091 0.00 0.0 0.600 o 450 Pipe/Conduit
1.013 12.466 0.031 402.1 0.033 0.00 0.0 0.600 o 450 Pipe/Conduit
1.014 22.528 1.317 17.1 0.078 0.00 0.0 0.600 o 450 Pipe/Conduit
1.015 36.870 1.754 21.0 0.080 0.00 0.0 0.600 o 450 Pipe/Conduit

6.000 30.071 1.230 24.4 0.078 5.00 0.0 0.600 o 225 Pipe/Conduit
6.001 13.131 0.077 170.5 0.099 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.002 0.00 7.57 44.216 1.021 0.0 0.0 0.0 1.13 179.5 0.0
1.003 0.00 8.10 44.147 1.121 0.0 0.0 0.0 1.13 179.5 0.0
1.004 0.00 8.37 44.033 1.274 0.0 0.0 0.0 1.13 179.9 0.0
1.005 0.00 8.59 43.977 1.286 0.0 0.0 0.0 1.13 179.9 0.0
1.006 0.00 8.98 43.929 1.320 0.0 0.0 0.0 1.13 179.7 0.0
1.007 0.00 9.43 43.847 1.456 0.0 0.0 0.0 1.13 179.9 0.0
1.008 0.00 10.24 43.751 1.556 0.0 0.0 0.0 1.13 179.8 0.0
1.009 0.00 10.42 43.580 1.577 0.0 0.0 0.0 1.14 181.0 0.0

4.000 0.00 5.17 44.225 0.094 0.0 0.0 0.0 1.00 39.8 0.0

5.000 0.00 5.17 44.340 0.013 0.0 0.0 0.0 1.00 17.8 0.0

4.001 0.00 5.36 44.164 0.132 0.0 0.0 0.0 1.01 40.0 0.0
4.002 0.00 5.55 44.096 0.163 0.0 0.0 0.0 1.01 40.2 0.0
4.003 0.00 6.26 44.026 0.198 0.0 0.0 0.0 1.01 40.2 0.0

1.010 0.00 10.97 43.542 1.821 0.0 0.0 0.0 1.01 160.6 0.0
1.011 0.00 11.24 43.458 1.854 0.0 0.0 0.0 1.01 160.3 0.0
1.012 0.00 11.70 43.417 1.945 0.0 0.0 0.0 1.01 160.6 0.0
1.013 0.00 11.91 43.348 1.978 0.0 0.0 0.0 1.01 160.3 0.0
1.014 0.00 11.98 43.317 2.056 0.0 0.0 0.0 4.93 784.8 0.0
1.015 0.00 12.12 42.000 2.136 0.0 0.0 0.0 4.45 707.7 0.0

6.000 0.00 5.19 43.330 0.078 0.0 0.0 0.0 2.66 105.7 0.0
6.001 0.00 5.41 42.100 0.177 0.0 0.0 0.0 1.00 39.7 0.0
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

6.002 25.867 0.152 170.2 0.039 0.00 0.0 0.600 o 300 Pipe/Conduit
6.003 35.951 1.342 26.8 0.065 0.00 0.0 0.600 o 300 Pipe/Conduit
6.004 14.027 0.058 241.8 0.014 0.00 0.0 0.600 o 300 Pipe/Conduit

1.016 84.016 0.420 200.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
1.017 13.345 0.575 23.2 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.018 56.795 0.950 59.8 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.019 52.602 0.314 167.5 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.020 21.416 0.676 31.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

6.002 0.00 5.77 41.948 0.216 0.0 0.0 0.0 1.20 85.0 0.0
6.003 0.00 5.96 41.796 0.281 0.0 0.0 0.0 3.05 215.6 0.0
6.004 0.00 6.20 40.454 0.295 0.0 0.0 0.0 1.01 71.2 0.0

1.016 0.00 13.10 39.520 2.431 0.0 0.0 0.0 1.43 228.0 0.0
1.017 0.00 13.18 39.100 2.431 0.0 0.0 0.0 2.73 108.5 0.0
1.018 0.00 13.74 38.525 2.431 0.0 0.0 0.0 1.69 67.4 0.0
1.019 0.00 14.61 37.575 2.431 0.0 0.0 0.0 1.01 40.1 0.0
1.020 0.00 14.76 37.261 2.431 0.0 0.0 0.0 2.33 92.8 0.0
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

1 46.924 2.173 Open Manhole 1500 1.000 44.751 375

2 46.940 2.460 Open Manhole 1500 1.001 44.480 375 1.000 44.480 375

3 47.224 2.330 Open Manhole 1200 2.000 44.894 300

4 47.033 2.210 Open Manhole 1200 2.001 44.823 300 2.000 44.823 300

5 46.974 2.270 Open Manhole 1500 2.002 44.704 375 2.001 44.779 300

6 47.113 2.490 Open Manhole 1500 2.003 44.625 375 2.002 44.623 375

101 47.013 1.904 Open Manhole 1200 3.000 45.109 225

102 47.200 2.336 Open Manhole 1500 3.001 44.864 375 3.000 45.014 225

103 47.500 2.764 Open Manhole 1500 3.002 44.736 375 3.001 44.736 375

104 47.650 2.974 Open Manhole 1500 3.003 44.676 375 3.002 44.676 375

105 47.622 3.014 Open Manhole 1500 3.004 44.608 375 3.003 44.608 375

7 47.463 2.909 Open Manhole 1500 2.004 44.554 375 2.003 44.554 375

3.004 44.554 375

8 47.077 2.654 Open Manhole 1500 2.005 44.423 375 2.004 44.423 375

9 47.171 2.955 Open Manhole 1500 1.002 44.216 450 1.001 44.292 375 1

2.005 44.291 375

10 47.488 3.341 Open Manhole 1500 1.003 44.147 450 1.002 44.147 450

11 47.900 3.867 Open Manhole 1500 1.004 44.033 450 1.003 44.034 450 1

12 48.200 4.223 Open Manhole 1500 1.005 43.977 450 1.004 43.977 450

13 48.542 4.613 Open Manhole 1500 1.006 43.929 450 1.005 43.929 450

14 48.377 4.530 Open Manhole 1500 1.007 43.847 450 1.006 43.847 450

15 48.000 4.249 Open Manhole 1500 1.008 43.751 450 1.007 43.751 450

16 47.316 3.736 Open Manhole 1500 1.009 43.580 450 1.008 43.580 450

17 46.100 1.875 Open Manhole 1200 4.000 44.225 225

18A 45.929 1.589 Open Manhole 1200 5.000 44.340 150

18 46.231 2.067 Open Manhole 1200 4.001 44.164 225 4.000 44.164 225

5.000 44.239 150

19 46.465 2.369 Open Manhole 1200 4.002 44.096 225 4.001 44.096 225

20 46.627 2.601 Open Manhole 1200 4.003 44.026 225 4.002 44.026 225

21 47.158 3.616 Open Manhole 1500 1.010 43.542 450 1.009 43.542 450

4.003 43.768 225 1

22 45.991 2.533 Open Manhole 1500 1.011 43.458 450 1.010 43.458 450

23 45.363 1.946 Open Manhole 1500 1.012 43.417 450 1.011 43.417 450

24 45.512 2.164 Open Manhole 1500 1.013 43.348 450 1.012 43.348 450

25 45.666 2.349 Open Manhole 1500 1.014 43.317 450 1.013 43.317 450

26 43.650 1.650 Open Manhole 1500 1.015 42.000 450 1.014 42.000 450

27 45.205 1.875 Open Manhole 1200 6.000 43.330 225

28 44.024 1.924 Open Manhole 1200 6.001 42.100 225 6.000 42.100 225

29 44.000 2.052 Open Manhole 1200 6.002 41.948 300 6.001 42.023 225

30 43.500 1.704 Open Manhole 1200 6.003 41.796 300 6.002 41.796 300

31 42.300 1.846 Open Manhole 1200 6.004 40.454 300 6.003 40.454 300

32 42.300 2.780 Open Manhole 1800 1.016 39.520 450 1.015 40.246 450 726

6.004 40.396 300 726

33 41.200 2.100 Open Manhole 2400 1.017 39.100 225 1.016 39.100 450
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

34 39.950 1.425 Open Manhole 1200 1.018 38.525 225 1.017 38.525 225

35 39.000 1.425 Open Manhole 1200 1.019 37.575 225 1.018 37.575 225

36 38.750 1.489 Open Manhole 1200 1.020 37.261 225 1.019 37.261 225

37 38.010 1.425 Open Manhole 1500 OUTFALL 1.020 36.585 225

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

1 304559.701 373576.902 304559.701 373576.902 Required

2 304533.097 373571.633 304533.097 373571.633 Required

3 304535.074 373664.275 304535.074 373664.275 Required

4 304540.219 373648.001 304540.219 373648.001 Required

5 304543.242 373637.837 304543.242 373637.837 Required

6 304522.550 373633.538 304522.550 373633.538 Required

101 304486.105 373704.526 304486.105 373704.526 Required

102 304472.274 373696.114 304472.274 373696.114 Required

103 304488.876 373670.373 304488.876 373670.373 Required

104 304496.637 373658.295 304496.637 373658.295 Required

105 304502.721 373643.068 304502.721 373643.068 Required

7 304505.711 373630.365 304505.711 373630.365 Required

8 304508.690 373598.890 304508.690 373598.890 Required

9 304514.653 373567.760 304514.653 373567.760 Required
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10 304492.900 373563.429 304492.900 373563.429 Required

11 304457.295 373556.340 304457.295 373556.340 Required

12 304439.755 373552.638 304439.755 373552.638 Required

13 304425.681 373546.475 304425.681 373546.475 Required

14 304400.181 373540.032 304400.181 373540.032 Required

15 304393.034 373569.896 304393.034 373569.896 Required

16 304379.607 373622.971 304379.607 373622.971 Required

17 304334.030 373691.760 304334.030 373691.760 Required

18 304334.030 373681.390 304334.030 373681.390 Required

19 304345.200 373679.144 304345.200 373679.144 Required

20 304354.156 373671.674 304354.156 373671.674 Required

21 304374.863 373634.002 304374.863 373634.002 Required

22 304344.636 373619.244 304344.636 373619.244 Required

23 304328.407 373616.450 304328.407 373616.450 Required

24 304327.752 373588.825 304327.752 373588.825 Required

25 304326.751 373576.400 304326.751 373576.400 Required

26 304304.886 373570.973 304304.886 373570.973 Required

27 304303.554 373670.976 304303.554 373670.976 Required

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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28 304273.526 373669.373 304273.526 373669.373 Required

29 304274.098 373656.255 304274.098 373656.255 Required

30 304270.767 373630.604 304270.767 373630.604 Required

31 304261.398 373595.895 304261.398 373595.895 Required

32 304271.123 373585.787 304271.123 373585.787 Required

33 304237.365 373508.851 304237.365 373508.851 Required

34 304226.387 373501.263 304226.387 373501.263 Required

35 304215.064 373445.608 304215.064 373445.608 Required

36 304212.339 373393.077 304212.339 373393.077 Required

37 304211.626 373371.673 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 375 1 46.924 44.751 1.798 Open Manhole 1500
1.001 o 375 2 46.940 44.480 2.085 Open Manhole 1500

2.000 o 300 3 47.224 44.894 2.030 Open Manhole 1200
2.001 o 300 4 47.033 44.823 1.910 Open Manhole 1200
2.002 o 375 5 46.974 44.704 1.895 Open Manhole 1500
2.003 o 375 6 47.113 44.625 2.113 Open Manhole 1500

3.000 o 225 101 47.013 45.109 1.679 Open Manhole 1200
3.001 o 375 102 47.200 44.864 1.961 Open Manhole 1500
3.002 o 375 103 47.500 44.736 2.389 Open Manhole 1500
3.003 o 375 104 47.650 44.676 2.599 Open Manhole 1500
3.004 o 375 105 47.622 44.608 2.639 Open Manhole 1500

2.004 o 375 7 47.463 44.554 2.534 Open Manhole 1500
2.005 o 375 8 47.077 44.423 2.279 Open Manhole 1500

1.002 o 450 9 47.171 44.216 2.505 Open Manhole 1500
1.003 o 450 10 47.488 44.147 2.891 Open Manhole 1500
1.004 o 450 11 47.900 44.033 3.417 Open Manhole 1500
1.005 o 450 12 48.200 43.977 3.773 Open Manhole 1500
1.006 o 450 13 48.542 43.929 4.163 Open Manhole 1500
1.007 o 450 14 48.377 43.847 4.080 Open Manhole 1500
1.008 o 450 15 48.000 43.751 3.799 Open Manhole 1500
1.009 o 450 16 47.316 43.580 3.286 Open Manhole 1500

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 27.121 100.1 2 46.940 44.480 2.085 Open Manhole 1500
1.001 18.846 100.0 9 47.171 44.292 2.504 Open Manhole 1500

2.000 17.068 240.0 4 47.033 44.823 1.910 Open Manhole 1200
2.001 10.621 240.0 5 46.974 44.779 1.895 Open Manhole 1500
2.002 21.134 263.7 6 47.113 44.623 2.115 Open Manhole 1500
2.003 17.135 240.0 7 47.463 44.554 2.534 Open Manhole 1500

3.000 16.189 170.4 102 47.200 45.014 1.961 Open Manhole 1500
3.001 30.629 239.3 103 47.500 44.736 2.389 Open Manhole 1500
3.002 14.356 239.3 104 47.650 44.676 2.599 Open Manhole 1500
3.003 16.397 241.1 105 47.622 44.608 2.639 Open Manhole 1500
3.004 13.050 241.7 7 47.463 44.554 2.534 Open Manhole 1500

2.004 31.503 240.5 8 47.077 44.423 2.279 Open Manhole 1500
2.005 31.696 240.0 9 47.171 44.291 2.505 Open Manhole 1500

1.002 22.180 321.4 10 47.488 44.147 2.891 Open Manhole 1500
1.003 36.304 321.3 11 47.900 44.034 3.416 Open Manhole 1500
1.004 17.926 320.1 12 48.200 43.977 3.773 Open Manhole 1500
1.005 15.365 320.1 13 48.542 43.929 4.163 Open Manhole 1500
1.006 26.302 320.8 14 48.377 43.847 4.080 Open Manhole 1500
1.007 30.708 319.9 15 48.000 43.751 3.799 Open Manhole 1500
1.008 54.746 320.2 16 47.316 43.580 3.286 Open Manhole 1500
1.009 12.009 316.0 21 47.158 43.542 3.166 Open Manhole 1500
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

4.000 o 225 17 46.100 44.225 1.650 Open Manhole 1200

5.000 o 150 18A 45.929 44.340 1.439 Open Manhole 1200

4.001 o 225 18 46.231 44.164 1.842 Open Manhole 1200
4.002 o 225 19 46.465 44.096 2.144 Open Manhole 1200
4.003 o 225 20 46.627 44.026 2.376 Open Manhole 1200

1.010 o 450 21 47.158 43.542 3.166 Open Manhole 1500
1.011 o 450 22 45.991 43.458 2.083 Open Manhole 1500
1.012 o 450 23 45.363 43.417 1.496 Open Manhole 1500
1.013 o 450 24 45.512 43.348 1.714 Open Manhole 1500
1.014 o 450 25 45.666 43.317 1.899 Open Manhole 1500
1.015 o 450 26 43.650 42.000 1.200 Open Manhole 1500

6.000 o 225 27 45.205 43.330 1.650 Open Manhole 1200
6.001 o 225 28 44.024 42.100 1.699 Open Manhole 1200
6.002 o 300 29 44.000 41.948 1.752 Open Manhole 1200
6.003 o 300 30 43.500 41.796 1.404 Open Manhole 1200
6.004 o 300 31 42.300 40.454 1.546 Open Manhole 1200

1.016 o 450 32 42.300 39.520 2.330 Open Manhole 1800
1.017 o 225 33 41.200 39.100 1.875 Open Manhole 2400
1.018 o 225 34 39.950 38.525 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

4.000 10.371 170.0 18 46.231 44.164 1.842 Open Manhole 1200

5.000 10.100 100.0 18 46.231 44.239 1.842 Open Manhole 1200

4.001 11.394 167.6 19 46.465 44.096 2.144 Open Manhole 1200
4.002 11.662 166.6 20 46.627 44.026 2.376 Open Manhole 1200
4.003 42.988 166.6 21 47.158 43.768 3.165 Open Manhole 1500

1.010 33.637 400.4 22 45.991 43.458 2.083 Open Manhole 1500
1.011 16.468 401.7 23 45.363 43.417 1.496 Open Manhole 1500
1.012 27.632 400.5 24 45.512 43.348 1.714 Open Manhole 1500
1.013 12.466 402.1 25 45.666 43.317 1.899 Open Manhole 1500
1.014 22.528 17.1 26 43.650 42.000 1.200 Open Manhole 1500
1.015 36.870 21.0 32 42.300 40.246 1.604 Open Manhole 1800

6.000 30.071 24.4 28 44.024 42.100 1.699 Open Manhole 1200
6.001 13.131 170.5 29 44.000 42.023 1.752 Open Manhole 1200
6.002 25.867 170.2 30 43.500 41.796 1.404 Open Manhole 1200
6.003 35.951 26.8 31 42.300 40.454 1.546 Open Manhole 1200
6.004 14.027 241.8 32 42.300 40.396 1.604 Open Manhole 1800

1.016 84.016 200.0 33 41.200 39.100 1.650 Open Manhole 2400
1.017 13.345 23.2 34 39.950 38.525 1.200 Open Manhole 1200
1.018 56.795 59.8 35 39.000 37.575 1.200 Open Manhole 1200
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.019 o 225 35 39.000 37.575 1.200 Open Manhole 1200
1.020 o 225 36 38.750 37.261 1.264 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.019 52.602 167.5 36 38.750 37.261 1.264 Open Manhole 1200
1.020 21.416 31.7 37 38.010 36.585 1.200 Open Manhole 1500

Free Flowing Outfall Details for 7866 SW02.SWS

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.020 37 38.010 36.585 0.000 1500 0

Simulation Criteria for 7866 SW02.SWS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.000 Storm Duration (mins) 30

Ratio R 0.350
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Hydro-Brake® Optimum Manhole: 33, DS/PN: 1.017, Volume (m³): 22.5

Unit Reference MD-SHE-0164-1350-1200-1350
Design Head (m) 1.200

Design Flow (l/s) 13.5
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 164

Invert Level (m) 39.100
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.200 13.5 Kick-Flo® 0.796 11.1
Flush-Flo™ 0.360 13.5 Mean Flow over Head Range - 11.6

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®
Optimum as specified.  Should another type of control device other than a Hydro-Brake Optimum® be utilised
then these storage routing calculations will be invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 5.9 0.800 11.2 2.000 17.2 4.000 24.0 7.000 31.4
0.200 12.7 1.000 12.4 2.200 18.0 4.500 25.4 7.500 32.4
0.300 13.4 1.200 13.5 2.400 18.8 5.000 26.7 8.000 33.5
0.400 13.5 1.400 14.5 2.600 19.5 5.500 27.9 8.500 34.5
0.500 13.3 1.600 15.5 3.000 20.9 6.000 29.1 9.000 35.4
0.600 12.9 1.800 16.4 3.500 22.5 6.500 30.3 9.500 36.4
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Cellular Storage Manhole: 102, DS/PN: 3.001

Invert Level (m) 45.650 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 48.0 48.0 0.800 48.0 73.6 0.801 0.0 73.6

Tank or Pond Manhole: 33, DS/PN: 1.017

Invert Level (m) 39.100

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 670.0 1.200 1240.0 2.400 0.0 3.600 0.0 4.800 0.0
0.200 760.0 1.400 1350.0 2.600 0.0 3.800 0.0 5.000 0.0
0.400 850.0 1.600 0.0 2.800 0.0 4.000 0.0
0.600 940.0 1.800 0.0 3.000 0.0 4.200 0.0
0.800 1040.0 2.000 0.0 3.200 0.0 4.400 0.0
1.000 1140.0 2.200 0.0 3.400 0.0 4.600 0.0
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Sandpiper Court TENDER
Chester  CH4 9QU SW Design
Date 04/05/2022 Designed by Coopers
File 7866 SW06 +HQ SITE.MDX Checked by AJ
Micro Drainage Network 2020.1.3

Volume Summary (Static)

©1982-2020 Innovyze

Length Calculations based on Centre-Centre

Pipe
Number

USMH
Name

Manhole
Volume (m³)

Pipe
Volume (m³)

Storage
Structure
Volume (m³)

Total
Volume (m³)

1.000 1 3.840 2.995 0.000 6.835
1.001 2 4.347 2.081 0.000 6.429
2.000 3 2.635 1.206 0.000 3.842
2.001 4 2.500 0.751 0.000 3.250
2.002 5 4.012 2.334 0.000 6.346
2.003 6 4.397 1.893 0.000 6.289
3.000 101 2.153 0.644 0.000 2.797
3.001 102 4.128 3.383 36.495 44.006
3.002 103 4.884 1.586 0.000 6.470
3.003 104 5.255 1.811 0.000 7.066
3.004 105 5.326 1.441 0.000 6.768
2.004 7 5.141 3.479 0.000 8.621
2.005 8 4.691 3.501 0.000 8.191
1.002 9 5.222 3.528 0.000 8.749
1.003 10 5.904 5.774 0.000 11.678
1.004 11 6.834 2.851 0.000 9.685
1.005 12 7.463 2.444 0.000 9.906
1.006 13 8.152 4.183 0.000 12.335
1.007 14 8.005 4.884 0.000 12.889
1.008 15 7.509 8.707 0.000 16.216
1.009 16 6.602 1.910 0.000 8.512
4.000 17 2.121 0.412 0.000 2.533
5.000 18A 1.797 0.178 0.000 1.976
4.001 18 2.338 0.453 0.000 2.791
4.002 19 2.679 0.464 0.000 3.143
4.003 20 2.942 1.709 0.000 4.651
1.010 21 6.390 5.350 0.000 11.740
1.011 22 4.476 2.619 0.000 7.095
1.012 23 3.439 4.395 0.000 7.834
1.013 24 3.824 1.983 0.000 5.807
1.014 25 4.151 3.583 0.000 7.734
1.015 26 2.916 5.864 0.000 8.780
6.000 27 2.121 1.196 0.000 3.316
6.001 28 2.176 0.522 0.000 2.698
6.002 29 2.321 1.828 0.000 4.149
6.003 30 1.927 2.541 0.000 4.468
6.004 31 2.088 0.992 0.000 3.079
1.016 32 7.074 13.362 0.000 20.436
1.017 33 9.500 0.531 1485.437 1495.468
1.018 34 1.612 2.258 0.000 3.870
1.019 35 1.612 2.091 0.000 3.703
1.020 36 1.684 0.852 0.000 2.536

Total 178.186 114.568 1521.933 1814.687
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
SW02.SWS
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 17.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.350 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 30

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

1.000 1 15 Winter 1 +0% 30/15 Winter 44.834 -0.292 0.000
1.001 2 15 Winter 1 +0% 30/15 Summer 44.579 -0.276 0.000
2.000 3 15 Winter 1 +0% 30/15 Summer 44.975 -0.219 0.000
2.001 4 15 Winter 1 +0% 30/15 Summer 44.918 -0.205 0.000
2.002 5 15 Winter 1 +0% 30/15 Summer 44.835 -0.244 0.000
2.003 6 15 Winter 1 +0% 30/15 Summer 44.779 -0.221 0.000
3.000 101 15 Winter 1 +0% 30/15 Winter 45.178 -0.156 0.000
3.001 102 15 Winter 1 +0% 30/15 Summer 44.949 -0.290 0.000
3.002 103 15 Winter 1 +0% 30/15 Summer 44.849 -0.262 0.000
3.003 104 15 Winter 1 +0% 30/15 Summer 44.810 -0.241 0.000
3.004 105 15 Winter 1 +0% 30/15 Summer 44.773 -0.210 0.000
2.004 7 15 Winter 1 +0% 30/15 Summer 44.750 -0.178 0.000
2.005 8 15 Winter 1 +0% 30/15 Summer 44.627 -0.171 0.000
1.002 9 15 Winter 1 +0% 30/15 Summer 44.472 -0.194 0.000
1.003 10 15 Winter 1 +0% 30/15 Summer 44.406 -0.191 0.000
1.004 11 15 Winter 1 +0% 30/15 Summer 44.324 -0.159 0.000
1.005 12 15 Winter 1 +0% 30/15 Summer 44.269 -0.158 0.000
1.006 13 15 Winter 1 +0% 30/15 Summer 44.207 -0.172 0.000
1.007 14 15 Winter 1 +0% 30/15 Summer 44.126 -0.171 0.000
1.008 15 30 Winter 1 +0% 30/15 Summer 44.071 -0.130 0.000
1.009 16 30 Winter 1 +0% 30/15 Summer 44.010 -0.020 0.000
4.000 17 15 Winter 1 +0% 30/15 Summer 44.312 -0.138 0.000
5.000 18A 15 Winter 1 +0% 30/15 Summer 44.371 -0.119 0.000
4.001 18 15 Winter 1 +0% 30/15 Summer 44.267 -0.122 0.000
4.002 19 15 Winter 1 +0% 30/15 Summer 44.210 -0.111 0.000
4.003 20 15 Winter 1 +0% 30/15 Summer 44.144 -0.107 0.000
1.010 21 30 Winter 1 +0% 30/15 Summer 43.964 -0.028 0.000
1.011 22 30 Winter 1 +0% 30/15 Summer 43.887 -0.021 0.000
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
SW02.SWS
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PN
US/MH
Name

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 0.11 19.2 OK
1.001 2 0.16 25.8 OK
2.000 3 0.16 9.7 OK
2.001 4 0.22 12.2 OK
2.002 5 0.24 24.9 OK
2.003 6 0.25 26.5 OK
3.000 101 0.20 7.0 OK
3.001 102 0.11 7 13.0 OK
3.002 103 0.18 18.4 OK
3.003 104 0.23 23.8 OK
3.004 105 0.29 29.1 OK
2.004 7 0.54 61.1 OK
2.005 8 0.57 65.1 OK
1.002 9 0.59 87.5 OK
1.003 10 0.59 92.8 OK
1.004 11 0.71 100.7 OK
1.005 12 0.75 101.5 OK
1.006 13 0.67 102.0 OK
1.007 14 0.70 108.0 OK
1.008 15 0.64 105.2 OK
1.009 16 0.79 101.1 OK
4.000 17 0.32 10.5 OK
5.000 18A 0.09 1.5 OK
4.001 18 0.42 14.3 OK
4.002 19 0.51 17.4 OK
4.003 20 0.54 20.6 OK
1.010 21 0.79 110.8 OK
1.011 22 0.94 106.5 OK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
SW02.SWS
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

1.012 23 30 Winter 1 +0% 30/15 Summer 43.834 -0.033
1.013 24 30 Winter 1 +0% 30/15 Summer 43.759 -0.039
1.014 25 30 Winter 1 +0% 43.438 -0.329
1.015 26 30 Winter 1 +0% 42.126 -0.324
6.000 27 15 Winter 1 +0% 43.375 -0.180
6.001 28 15 Winter 1 +0% 30/15 Summer 42.218 -0.107
6.002 29 15 Winter 1 +0% 100/15 Summer 42.058 -0.190
6.003 30 15 Winter 1 +0% 41.871 -0.225
6.004 31 15 Winter 1 +0% 30/15 Summer 40.603 -0.151
1.016 32 30 Winter 1 +0% 30/15 Summer 39.764 -0.206
1.017 33 360 Winter 1 +0% 1/60 Summer 39.429 0.104
1.018 34 1440 Winter 1 +0% 38.592 -0.158
1.019 35 1440 Winter 1 +0% 37.664 -0.136
1.020 36 1440 Winter 1 +0% 37.319 -0.167

PN
US/MH
Name

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.012 23 0.000 0.78 106.1 OK
1.013 24 0.000 1.00 101.8 OK
1.014 25 0.000 0.16 104.8 OK
1.015 26 0.000 0.17 108.1 OK
6.000 27 0.000 0.09 8.8 OK
6.001 28 0.000 0.53 18.1 OK
6.002 29 0.000 0.29 21.9 OK
6.003 30 0.000 0.14 28.0 OK
6.004 31 0.000 0.49 29.2 OK
1.016 32 0.000 0.56 121.3 OK
1.017 33 0.000 0.14 12.8 SURCHARGED
1.018 34 0.000 0.20 12.8 OK
1.019 35 0.000 0.33 12.8 OK
1.020 36 0.000 0.15 12.8 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
SW02.SWS
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 17.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.350 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 30

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

1.000 1 30 Winter 30 +0% 30/15 Winter 45.342 0.216 0.000
1.001 2 30 Winter 30 +0% 30/15 Summer 45.326 0.471 0.000
2.000 3 30 Winter 30 +0% 30/15 Summer 45.608 0.414 0.000
2.001 4 30 Winter 30 +0% 30/15 Summer 45.599 0.476 0.000
2.002 5 30 Winter 30 +0% 30/15 Summer 45.591 0.512 0.000
2.003 6 30 Winter 30 +0% 30/15 Summer 45.515 0.515 0.000
3.000 101 30 Winter 30 +0% 30/15 Winter 45.606 0.272 0.000
3.001 102 30 Winter 30 +0% 30/15 Summer 45.592 0.353 0.000
3.002 103 30 Winter 30 +0% 30/15 Summer 45.583 0.472 0.000
3.003 104 30 Winter 30 +0% 30/15 Summer 45.573 0.522 0.000
3.004 105 30 Winter 30 +0% 30/15 Summer 45.512 0.529 0.000
2.004 7 30 Winter 30 +0% 30/15 Summer 45.423 0.494 0.000
2.005 8 30 Winter 30 +0% 30/15 Summer 45.323 0.525 0.000
1.002 9 30 Winter 30 +0% 30/15 Summer 45.223 0.557 0.000
1.003 10 30 Winter 30 +0% 30/15 Summer 45.167 0.570 0.000
1.004 11 15 Winter 30 +0% 30/15 Summer 45.082 0.599 0.000
1.005 12 15 Winter 30 +0% 30/15 Summer 45.017 0.590 0.000
1.006 13 30 Winter 30 +0% 30/15 Summer 44.968 0.589 0.000
1.007 14 30 Winter 30 +0% 30/15 Summer 44.876 0.579 0.000
1.008 15 30 Winter 30 +0% 30/15 Summer 44.771 0.570 0.000
1.009 16 30 Winter 30 +0% 30/15 Summer 44.569 0.539 0.000
4.000 17 30 Winter 30 +0% 30/15 Summer 44.683 0.233 0.000
5.000 18A 30 Winter 30 +0% 30/15 Summer 44.668 0.178 0.000
4.001 18 30 Winter 30 +0% 30/15 Summer 44.664 0.275 0.000
4.002 19 30 Winter 30 +0% 30/15 Summer 44.636 0.315 0.000
4.003 20 30 Winter 30 +0% 30/15 Summer 44.577 0.326 0.000
1.010 21 30 Winter 30 +0% 30/15 Summer 44.462 0.470 0.000
1.011 22 30 Winter 30 +0% 30/15 Summer 44.262 0.354 0.000
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
SW02.SWS
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PN
US/MH
Name

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 0.21 37.1 SURCHARGED
1.001 2 0.27 45.6 SURCHARGED
2.000 3 0.30 18.5 SURCHARGED
2.001 4 0.38 21.6 SURCHARGED
2.002 5 0.46 47.8 SURCHARGED
2.003 6 0.44 46.5 SURCHARGED
3.000 101 0.39 13.8 SURCHARGED
3.001 102 0.23 8 26.3 SURCHARGED
3.002 103 0.33 33.4 SURCHARGED
3.003 104 0.41 42.4 SURCHARGED
3.004 105 0.51 51.3 SURCHARGED
2.004 7 0.93 106.5 SURCHARGED
2.005 8 0.91 103.9 SURCHARGED
1.002 9 0.89 132.0 SURCHARGED
1.003 10 0.88 139.1 SURCHARGED
1.004 11 1.30 185.6 SURCHARGED
1.005 12 1.30 176.6 SURCHARGED
1.006 13 1.01 153.9 SURCHARGED
1.007 14 1.11 172.0 SURCHARGED
1.008 15 1.11 183.3 SURCHARGED
1.009 16 1.44 185.3 SURCHARGED
4.000 17 0.57 19.0 SURCHARGED
5.000 18A 0.17 2.8 SURCHARGED
4.001 18 0.75 25.7 SURCHARGED
4.002 19 0.90 30.9 SURCHARGED
4.003 20 0.93 35.7 SURCHARGED
1.010 21 1.54 215.3 SURCHARGED
1.011 22 1.93 218.9 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

1.012 23 30 Winter 30 +0% 30/15 Summer 44.110 0.243
1.013 24 30 Winter 30 +0% 30/15 Summer 43.916 0.118
1.014 25 30 Winter 30 +0% 43.507 -0.260
1.015 26 30 Winter 30 +0% 42.198 -0.252
6.000 27 15 Winter 30 +0% 43.401 -0.154
6.001 28 15 Winter 30 +0% 30/15 Summer 42.407 0.082
6.002 29 15 Winter 30 +0% 100/15 Summer 42.155 -0.093
6.003 30 15 Winter 30 +0% 41.929 -0.167
6.004 31 15 Winter 30 +0% 30/15 Summer 40.803 0.049
1.016 32 30 Winter 30 +0% 30/15 Summer 40.332 0.362
1.017 33 480 Winter 30 +0% 1/60 Summer 39.903 0.578
1.018 34 180 Summer 30 +0% 38.593 -0.157
1.019 35 1440 Summer 30 +0% 37.665 -0.135
1.020 36 1440 Summer 30 +0% 37.320 -0.166

PN
US/MH
Name

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.012 23 0.000 1.67 227.9 SURCHARGED
1.013 24 0.000 2.28 231.6 SURCHARGED
1.014 25 0.000 0.37 239.5 OK
1.015 26 0.000 0.40 248.3 OK
6.000 27 0.000 0.22 21.5 OK
6.001 28 0.000 1.47 50.4 SURCHARGED
6.002 29 0.000 0.80 60.6 OK
6.003 30 0.000 0.39 78.3 OK
6.004 31 0.000 1.41 83.3 SURCHARGED
1.016 32 0.000 1.35 290.6 SURCHARGED
1.017 33 0.000 0.14 13.1 SURCHARGED
1.018 34 0.000 0.20 13.1 OK
1.019 35 0.000 0.34 13.1 OK
1.020 36 0.000 0.16 13.1 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 17.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.350 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 30

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

1.000 1 15 Winter 100 +30% 30/15 Winter 46.879 1.753 0.000
1.001 2 15 Winter 100 +30% 30/15 Summer 46.758 1.903 0.000
2.000 3 30 Winter 100 +30% 30/15 Summer 47.000 1.806 0.000
2.001 4 30 Winter 100 +30% 30/15 Summer 46.982 1.859 0.000
2.002 5 30 Winter 100 +30% 30/15 Summer 46.949 1.871 0.000
2.003 6 30 Winter 100 +30% 30/15 Summer 46.869 1.869 0.000
3.000 101 30 Winter 100 +30% 30/15 Winter 46.921 1.587 0.000
3.001 102 30 Winter 100 +30% 30/15 Summer 46.899 1.660 0.000
3.002 103 30 Winter 100 +30% 30/15 Summer 46.889 1.778 0.000
3.003 104 30 Winter 100 +30% 30/15 Summer 46.878 1.827 0.000
3.004 105 30 Winter 100 +30% 30/15 Summer 46.815 1.832 0.000
2.004 7 30 Winter 100 +30% 30/15 Summer 46.782 1.854 0.000
2.005 8 30 Winter 100 +30% 30/15 Summer 46.673 1.876 0.000
1.002 9 15 Winter 100 +30% 30/15 Summer 46.610 1.944 0.000
1.003 10 15 Winter 100 +30% 30/15 Summer 46.564 1.967 0.000
1.004 11 15 Winter 100 +30% 30/15 Summer 46.467 1.984 0.000
1.005 12 15 Winter 100 +30% 30/15 Summer 46.341 1.914 0.000
1.006 13 30 Winter 100 +30% 30/15 Summer 46.228 1.849 0.000
1.007 14 30 Winter 100 +30% 30/15 Summer 46.097 1.800 0.000
1.008 15 30 Winter 100 +30% 30/15 Summer 45.890 1.689 0.000
1.009 16 30 Winter 100 +30% 30/15 Summer 45.481 1.451 0.000
4.000 17 30 Winter 100 +30% 30/15 Summer 45.828 1.378 0.000
5.000 18A 30 Winter 100 +30% 30/15 Summer 45.774 1.284 0.000
4.001 18 30 Winter 100 +30% 30/15 Summer 45.766 1.377 0.000
4.002 19 30 Winter 100 +30% 30/15 Summer 45.688 1.367 0.000
4.003 20 30 Winter 100 +30% 30/15 Summer 45.608 1.357 0.000
1.010 21 30 Winter 100 +30% 30/15 Summer 45.268 1.276 0.000
1.011 22 30 Winter 100 +30% 30/15 Summer 44.849 0.941 0.000
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for 7866
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PN
US/MH
Name

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 0.33 56.8 FLOOD RISK
1.001 2 0.39 64.1 FLOOD RISK
2.000 3 0.38 22.9 FLOOD RISK
2.001 4 0.48 26.9 FLOOD RISK
2.002 5 0.58 60.4 FLOOD RISK
2.003 6 0.60 63.3 FLOOD RISK
3.000 101 0.51 18.1 FLOOD RISK
3.001 102 0.58 13 66.2 SURCHARGED
3.002 103 0.68 69.1 SURCHARGED
3.003 104 0.69 72.4 SURCHARGED
3.004 105 0.76 75.6 SURCHARGED
2.004 7 0.95 108.8 SURCHARGED
2.005 8 1.00 114.7 SURCHARGED
1.002 9 1.13 166.5 SURCHARGED
1.003 10 1.16 184.0 SURCHARGED
1.004 11 1.58 226.0 SURCHARGED
1.005 12 1.59 215.8 SURCHARGED
1.006 13 1.33 201.6 SURCHARGED
1.007 14 1.51 234.8 SURCHARGED
1.008 15 1.56 256.7 SURCHARGED
1.009 16 2.02 259.8 SURCHARGED
4.000 17 0.76 25.2 FLOOD RISK
5.000 18A 0.29 4.6 FLOOD RISK
4.001 18 0.89 30.3 SURCHARGED
4.002 19 1.07 36.7 SURCHARGED
4.003 20 1.14 43.7 SURCHARGED
1.010 21 2.23 312.4 SURCHARGED
1.011 22 2.81 317.9 SURCHARGED
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

1.012 23 30 Winter 100 +30% 30/15 Summer 44.530 0.663 0.000
1.013 24 30 Winter 100 +30% 30/15 Summer 44.113 0.315 0.000
1.014 25 30 Winter 100 +30% 43.556 -0.211 0.000
1.015 26 30 Winter 100 +30% 42.252 -0.198 0.000
6.000 27 15 Winter 100 +30% 43.424 -0.131 0.000
6.001 28 15 Winter 100 +30% 30/15 Summer 42.799 0.474 0.000
6.002 29 15 Winter 100 +30% 100/15 Summer 42.347 0.099 0.000
6.003 30 15 Winter 100 +30% 41.973 -0.123 0.000
6.004 31 30 Winter 100 +30% 30/15 Summer 41.554 0.800 0.000
1.016 32 30 Winter 100 +30% 30/15 Summer 41.447 1.477 0.000
1.017 33 600 Winter 100 +30% 1/60 Summer 40.431 1.106 0.000
1.018 34 600 Winter 100 +30% 38.596 -0.154 0.000
1.019 35 600 Winter 100 +30% 37.669 -0.131 0.000
1.020 36 600 Winter 100 +30% 37.322 -0.164 0.000

PN
US/MH
Name

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.012 23 2.45 334.2 SURCHARGED
1.013 24 3.34 340.1 SURCHARGED
1.014 25 0.55 355.1 OK
1.015 26 0.60 371.2 OK
6.000 27 0.36 35.9 OK
6.001 28 2.37 81.4 SURCHARGED
6.002 29 1.30 98.9 SURCHARGED
6.003 30 0.64 127.3 OK
6.004 31 1.73 102.2 SURCHARGED
1.016 32 2.11 452.7 SURCHARGED
1.017 33 0.15 14.2 SURCHARGED
1.018 34 0.22 14.2 OK
1.019 35 0.37 14.2 OK
1.020 36 0.17 14.2 OK
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