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A Drainage Impact Assessment (DIA) for the proposed residential development on the former 

HMRC Car Park in Barnsley (S70 1JP) is required to provide civil engineering advice for the 

proposals, focussing on the underground drainage. 

   

1.1 Layout of Report  

Section 2 provides an introduction to the site and supporting information gathered through the 

consultation. Section 3 of this report details the proposed development. Section 4 of this report 

details the development proposals, and outlines an indicative foul and surface water drainage 

strategy. Section 5 of this report provides a summary and any recommendations for further 

work. 

 

1.1.1 Sustainable Drainage 

The key planning objectives in NPPF are to appraise, manage and where possible, reduce 

flood risk. Sustainable Drainage Systems (SuDS) provide an effective way of achieving some 

of these objective, and NPPF and Part H of the Building Regulations (DTLR, 2002) directs 

developers towards the use of SuDS wherever possible. 

 

  
 

1.0 Introduction 
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2.1 General 

The proposed development lies within Barnsley, located off Heelis Street, as shown in Figure 

1 below, and the aerial image in Figure 2. The OS grid reference for the site is approximately 

434670, 405925 and the overall site is approximately 0.26 hectares (ha) in area. 

 
Figure 1: Location Plan 

 

Figure 2: Aerial Image 

 

2.0 Existing Site Description 

Site 
Location 

Site 
Location 
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2.2 Surrounding Features and Site Characteristics 

The site is currently a macadam car park with principle access from Heelis Street. The land 

falls generally from north to south running parallel to Heelis Street, and is retained via a 

brickwork wall along the roadway edge. The site is surrounded by residential properties 

consisting of terrace and high rise flats. To the Northern boundary is the former HMRC 

Building, which is currently being converted into apartments by our client under permitted 

development. 

2.3 Ground Investigation 

There has not been any ground investigation undertaken on the site at present. However from 

the British Geological Survey and Information from our Geological Team, it is known the 

underlying strata is likely to be clay on sandstone.   

• Local knowledge of the area, makes it very unlikely that soakaways will work due to 

underlying clay strata; 

• The fact that the site is positively drained to private sewers, reinforces that soakaways 

are not a viable to dispose of surface water. 

However further testing on site to the requirements of BRE 365, would be required to confirm 

the above observations.  

 

2.4 Utility Surveys 

The topographic surveys in Appendix 1.1 and Yorkshire Water Mapping (Appendix 1.2) contain 

information of the existing sewer systems within the site, of which are summarised below:  

Within the boundary of the site there is a 375mm diameter public foul water sewer recorded 

crossing diagonally across the site. This then runs east down the side of the former HMRC 

Building car park into a manhole located within Heelis Street where the diameter changes to 

450mm and becomes a combined sewer. 

There is a 300mm diameter public surface water sewer recorded crossing the site east to west 

discharging into a manhole in Heelis Street then running east down John Street. 

In addition to the above there is a 225mm diameter public surface water sewer identified on 

the CCTV mapping which looks to drain the existing garages and houses in Dukes Crescent. 

There is a single manhole in the south east corner of the development site, before heading 

east towards Britannia Close. The topographical survey indicates the car park is positively 

drained via precast concrete channels and gullies. 
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3.1 Description   

A layout of the proposed site is included in Appendix 1.3. The proposals are to: 

• Construct an apartment block consisting of approximately 100 dwellings; 

• Provide a residents courtyard with associated green areas; 

• Provide car parking in the basement, with space for refuge collection; 

• Divert existing 375mm diameter Public foul water sewer under a Section 185 

agreement.  

Relevant drainage risk related information is listed below: 

• No works are planned to raise or lower the site ground levels at the boundaries; 

• The foundations of the new buildings will be designed and constructed appropriately; 

• Surface water will be collected from new roofs, car parks and hardstanding areas 

formally and positively discharged, as further discussions in Section 4; 

• The development will be provided with a separate foul water sewer system which will 

connect to the local private network; 

• The lifetime of the development is considered to be 60 years due to its residential 

nature. 

 

3.2 Impact of Climate Change 

In accordance with NPPF, the impact of climate change should be included in the analysis. 

Due to the development lifetime being 60 years, a 40% increase to rainfall intensity due to 

climate change will be included for in the 1 in 100 year analysis. 

  

3.0  Proposed Development 
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In accordance with standard recommendations of the Environment Agency and Barnsley 

Metropolitan Borough Council, the drainage assessment within this report should demonstrate 

that the proposed foul and surface water discharge rates will be within acceptable limits 

through the use of flow control devices and attenuation systems. This assessment will look at 

whether the proposals are capable of managing peak flows in relation to both foul and surface 

water, and over a range of return periods. No specific design details will be provided at this 

stage, only an assessment based on a desk top study using the existing information; it is the 

intention that the report provides sufficient justification at this stage of the project to enable a 

suitably worded planning condition to be applied to the grant of planning permission.  

In accordance with NPPF/EA/BMBC/YWS the existing discharge rates should be reduced by 

30% in-line with current guidance. This is explored in section 4.4. 

4.1 Existing Foul Drainage  

There is at present no private foul drainage on site.   

4.2 Proposed Foul Water Drainage 

New foul water drainage is required to serve the development; the flow rates are not expected 

to be significant, less than 4.5l/s.  

The proposed basement may require pumping. However, this is subject to final design. If 

required, 24hr storage will be needed to meet current Building Regulations.  

For the proposed development foul flows will be collected in a separate private below ground 

foul water sewer system which will be designed to meet the standards of the Building 

Regulations Part H with particular reference to Table 6. 

Table 1:  Minimum Gradients for Foul Drains 

 

4.3 Existing Surface Water Drainage  

The existing surface water is collected via precast channels and gullies from the car park.  This 

area consists of a macadam finish, therefore the whole area positively drains into the network.   

The area of the existing car park and contributing impermeable area is estimated as 2500m². 

This area is currently drained by a 225mm diameter drain.  

The estimated capacity of a 225mm diameter drain at a gradient of 1 in 363 is 26.7 l/s. 

4.0 Drainage Assessment 

Peak  
Flow  

(litres per second) 

Pipe  
Diameter  

(mm) 

Minimum 
Gradient  
(1 in …) 

Notes 
 

< 1 100 40 None 

> 1 100 80 Minimum 1 WC 

> 1 150 150 Minimum 5 WCs 
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A CCTV survey of the sewers was provided. The condition of the below ground drainage 

system is known to be good, however the survey has highlighted areas which require 

consideration for repairs.  Further repairs are recommended in-line with recommendations as 

listed with the report.  

A copy of the CCTV Report is included in Appendix 1.5 of this report.  

 Flood Estimation 

Using 26.7 l/s as a control flow rate for an area of 2500m2, a simplified hydraulic model has 

been used to estimate the flooding volumes for the existing site area, as shown in Table 2. 

 

Table 2:  Indicative Existing Flood Volumes  

 

 

Flooding occurs during all return events however due to the existing usage being a car park, 

there is no issue with surface flooding during high return/storm periods. This will dissipate over 

time into the drainage system and is likely not to cause any major issues.    

4.4 Proposed Surface Water Drainage  

Part H of the Building Regulations requires a hierarchy of discharge methods to be considered 

as follows: 

• Discharge to ground via infiltration methods 

• Discharge to watercourse 

• Discharge to sewer 

Potential to infiltrate to ground has been discounted as an effective method of discharging 

surface water. There are no watercourses within the vicinity of the site, therefore it is proposed 

to utilise the existing connection to the Public Sewer for the disposal of surface water run-off 

The car park area is formally drained as existing, we intend to take the total discharge across 

the site, and provide a pro-rata 30% reduction in the rate of surface water discharge, based on 

the previous use of the site. From the existing topographical survey, the total impermeable 

area was estimated as 0.25Ha. 

2.781x 0.25 x 50mm =  34.76 l/sec 
 
Allow for 30% reduction in surface water discharge gives:  

Return Period 
 (1 in X years) 

Flood Volume  
(m3) 

1 4 

30 25 

100 40 
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34.76-10.42 =   24.33 l/sec  
 

The proposed solution is to construct surface water drains around the building and connect to 

the existing manhole nearest the offsite drain, just upstream of the public sewer. To ensure 

flows from the site are not increased localised attenuation and flow restriction would be 

required. 

Attenuation Estimation 

It is a requirement of Building Regulations to protect sites from flooding during storm events 

up to and including the 1 in 30 year rainfall event. 

National Planning Policy Framework requires consideration of flooding for storm events up to 

and including the 1 in 100 year rainfall event with an allowance for climatic change. 

As noted above, controlling flows from the proposed to the rate of 24.33 l/s based on an 

assumed area of 2500m² requires the attenuation storage as shown in Table 3. 

Table 3:  Indicative Proposed Attenuation Volume (Car Park)  

 

 

 

 

CC = 40% increase due to climate change impact on rainfall intensity 

Storage  

Attenuation storage can be provided in a number of ways: oversized pipes, culverts, geo-

cellular crates, basins or with the drainage network.  

It is recommended the use of geo-cellular crate type attenuation would be suitable.   

The WinDES attenuation storage volumes shown in Table 3 are included in Appendix 1.6. 

Network  

In order to convey surface water flow from the new development around the site, 150mm and 

225mm diameter pipes laid between inspection chambers and manholes will need to be 

constructed to connect to the existing system.  

It may not be possible to discharge into the existing public sewers hence pumping maybe 

required subject to levels and final design. Gullies/linear channels will need to be positioned to 

drain the hardstanding areas and connect into the new sewers, with the levels of the surface 

designed to suit. 

Surface water flows should be controlled by the installation of vortex type flow control devices 

(HydroBrake or similar) downstream of the attenuation.  

Return Period 

 (1 in X years) 

Attenuation Volume  

(m3) 

30 21 

100+CC 54 
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At this stage any proposed car parking provision is presumed to be small (less than 50 spaces). 

Therefore, oil/petrol interception would not be required. If this changes and the car park 

increases in size, or another is planned, the use of interceptors should be re-assessed. 

An indicative layout of the new surface water sewer network is contained in Appendix 1.5 

(SK01 and SK02). 

4.5 Sustainable Drainage 

The use of SuDS is always encouraged. On this site it is not possible to discharge surface 

water into the ground via infiltration due to poor ground conditions. However, permeable 

paving, or filter trenches or swales could be used to convey and treat surface water.  

This should be considered at the detailed design stage, in relation to the specific proposals, 

risks, costs and the system advantages and disadvantage. For example, permeable paving 

can be used to store excess surface water flows, and does not require gullies to drain it. 

4.6 Limitations 

The information included in this report is subject to detailed design and co-ordination with the 

project team. 

Drains to be abandoned should either be grubbed up and the trenches backfilled with 

engineered stable material, or the system grouted and sealed to prevent future collapse and 

infestation. 

As noted previously, a full hydraulic model of the existing system has not been constructed, 

only simplified estimates have been used. At the detailed design stage it is recommended that 

a detailed model is built, using the survey information that has been recommended in this 

report, to fully determine the flood risk within the site. 

All works to the existing public sewer, including Section 185 diversion works are to be 

discussed in detail with Yorkshire Water Services to obtain all necessary 

approvals/permissions and easements required.
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The report has been prepared to assess drainage implications of the proposed development 

at the Former HMRC Car Park, Heelis Street, Barnsley.  

As a result of the proposed basement it may be necessary to pump the foul and surface water 

drainage, dependent upon final levels and design. 

The proposals as shown are subject to detailed design and may alter to reflect project 

developments and external levels.   

The site investigations discount the use of infiltration method on the site, therefore surface 

water will be collected and attenuated. Geo-cellular infiltration tanks are proposed for the 

disposal of surface water run-off from the development. The controlled surface water run-off 

will then be pumped into the existing private drainage which flows into the existing public 

surface water sewer on site.  

Any existing drainage infrastructure that becomes redundant as a result of the proposed works 

will be suitably capped off and/or removed in accordance with the requirements of Part H of 

the Building Regulations. 

Further consultation is to be sought with Yorkshire Water Services regarding the proposed 

connection and Section 185 diversion works. 

Additional investigation is recommended to confirm the pipe from X04 (see Appendix 1.4) 

upstream is abandoned as noted on the CCTV report. 

Overall, this report demonstrates that the proposed flows have been managed effectively via 

appropriate measures.  

 

 

 

 

 

 

5.0 Summary  
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APPENDIX 1.1 

TOPOGRAPHIC SURVEY 
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APPENDIX 1.2 

YORKSHIRE WATER SERVICE PLANS 

 



 
 

 

Mr B Charles 
Alan Wood & Partners 
Hallamshire House 
Meadow Court 
Hayland Street 
Sheffield 
S9 1BY 
 
 
 
Your Ref: 38607 DLP Ltd 
Our Ref:   S017754  

Yorkshire Water Services 
Developer Services 

Sewerage Technical Team 
PO BOX 52 

Bradford 
BD3 7AY 

 
Tel: 0345 120 8482 

Fax: (01274) 372 834 
 

Email: 
Technical.Sewerage@yorkshirewater.co.uk 

 
For telephone enquiries ring:  

 Chris Roberts on  0345 120 8482 
 

29th November 2016 

 
Dear Mr Charles, 
 
HMRC Car Park, Heelis Street, Barnsley, S70 1JP - Pre-planning sewerage enquiry on R374218 
- Residential 
 
Thank you for your recent enquiry.  Our charge of £152.00 (plus VAT) will be added to your account 
with us, reference .  You will receive an invoice for your account in due course.  
 
Please find enclosed a complimentary extract from the Statutory Sewer Map which indicates the 
recorded position of the public sewers.  Please note that as of October 2011 and the private to public 
sewer transfer, there are many uncharted Yorkshire Water assets currently not shown on our records.  
The following comments reflect our view, with regard to the public sewer network only, based on a 
'desk top' study of the site and are valid for a maximum period of twelve months. 
 
Existing Infrastructure 
 
There is a 375 mm diameter public foul water sewer recorded crossing the site.  No buildings, or other 
obstructions, are to be erected within (3) three metres, nor trees planted within 5 (five) metres of this 
public sewer.  It may not be acceptable to raise or lower ground levels over the sewer, nor to restrict 
access to the manholes on the sewer.   
 
There is a 300 mm diameter public surface water sewer recorded crossing the site.  No buildings, or 
other obstructions, are to be erected within (3) three metres, nor trees planted within 5 (five) metres of 
this public sewer.  It may not be acceptable to raise or lower ground levels over the sewer, nor to 
restrict access to the manholes on the sewer.   
 
If you wish to have this sewer diverted under Section 185 of the Water Industry Act 1991 an 
application should be made in writing.  To discuss this matter, please telephone 0345 120 84 82. 
 
(Please note:- due to the change in legislation on 01/10/2011 there may be public sewers within the 
site boundary which is not recorded on the Statutory Sewer Map the presence of which should be 
taken into account in the design of the scheme) 
 
Foul Water 
 
Development of the site should take place with separate systems for foul and surface water drainage.  
The separate systems should extend to the points of discharge to be agreed.  
 
Foul water domestic waste should discharge to the 375 mm diameter public foul sewer recorded 
crossing the site. 
 



 
 

 

Surface Water 
 
The developer's attention is drawn to Requirement H3 of the Building Regulations 2000.  This 
establishes a preferred hierarchy for surface water disposal.  Consideration should firstly be given to 
discharge to soakaway, infiltration system and watercourse in that priority order. 
 
Sustainable Drainage Systems (SuDS), for example the use of soakaways and/or permeable 
hardstanding etc, may be a suitable solution for surface water disposal appropriate in this situation.  
You are advised to seek comments on the suitability of SuDS in this instance from the appropriate 
authorities. 
 
If other methods of surface water disposal are not viable and subject to providing satisfactory 
evidence as to why they have been discounted, curtilage surface water discharges to the public sewer 
will be restricted to the level of run-off - i.e. same rate of discharge - to that from the existing use of 
the site less a 30% reduction  in the existing discharge. Any discharge of surface water from the site 
should discharge to similar points of connection to that of the existing use of the site. You will need to 
demonstrate positive drainage, based on a 1 in 1 year storm, to the public sewer to Yorkshire Water 
by means of investigation and calculation carried out at your expense.  
 
To do this, Yorkshire Water requires to see existing and proposed drainage layouts with pipe sizes, 
gradients and connection points, measured impermeable areas of the present and proposed use of 
the site, along with the calculations that show the existing and proposed discharge rate from the site 
to the public sewer.  
 
Other Observations 
 
Any new connection to an existing public sewer will require the prior approval of Yorkshire Water.  
You may obtain an application form from our website (www.yorkshirewater.com) or by telephoning 
0345 120 84 82. 
 
 An off-site foul and surface water sewer may be required which may be provided by the developer 
and considered for adoption under Section 104 of the Water Industry Act 1991.  Please telephone 
0345 120 84 82 for advice on sewer adoptions.  Alternatively, the developer may in certain 
circumstances be able to requisition off-site sewers under Section 98 of the Water Industry Act 1991 
for which an application must be made in writing.  For further information, please telephone 0345 120 
84 82. 
 
Prospectively adoptable sewers and pumping stations must be designed and constructed in 
accordance with the WRc publication "Sewers for Adoption - a design and construction guide for 
developers" 6th Edition as supplemented by Yorkshire Water's requirements, pursuant to an 
agreement under Section 104 of the Water Industry Act 1991.  An application to enter into a Section 
104 agreement must be made in writing prior to any works commencing on site.  Please contact our 
Developer Services Team (telephone 0345 120 84 82) for further information. 
 
The public sewer network is for domestic sewage purposes.  This generally means foul water for 
domestic purposes and, where a suitable surface water or combined sewer is available, surface water 
from the roofs of buildings together with surface water from paved areas of land appurtenant to those 
buildings.  Land and highway drainage have no right of connection to the public sewer network.  No 
land drainage to be connected/discharged to public sewer. 
 
As a last resort, highway drainage may be accepted under certain circumstances. If it can be 
demonstrated, through satisfactory evidence,  that SUDS are not a viable option, there are no 
watercourses or highway drains available and if capacity is available within the public sewer network, 
highway drainage discharges to the public sewer network may be permitted.  In this event, the 
developer may be required to enter into a formal agreement with Yorkshire Water Services under 
Section 115 Water Industry Act 1991 to discharge non-domestic flows into the public sewer network. 
 
All the above comments are based upon the information and records available at the present time.  
The information contained in this letter together with that shown on any extract from the Statutory 
Sewer Map that may be enclosed is believed to be correct and is supplied in good faith.   



 
 

 

Please note that capacity in the public sewer network is not reserved for specific future development.  
It is used up on a 'first come, first served' basis.  You should visit the site and establish the line and 
level of any public sewers affecting your proposals before the commencement of any design work.  
 
Yours sincerely 

 
 
Chris Roberts 
Sewerage Technician 
Developer Services 
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APPENDIX 1.3 

PROPOSED SITE LAYOUT 
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INDICATIVE DRAINAGE SKETCH 
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CCTV DRAINAGE SURVEY 
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Omega 2 38607

Monks Cross Drive Former HMRC Car Park

York  YO32 9GZ M30

Date 22-03-2017 13:50 Designed by JMcA

File M30.SRCX Checked by JJS

Micro Drainage Source Control 2016.1

Summary of Results for 30 year Return Period

©1982-2016 XP Solutions

Half Drain Time : 8 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

� Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 8.245 0.245 0.0 24.1 24.1 14.9 O K

30 min Summer 8.288 0.288 0.0 24.3 24.3 17.5 O K

60 min Summer 8.271 0.271 0.0 24.2 24.2 16.5 O K

120 min Summer 8.200 0.200 0.0 23.7 23.7 12.1 O K

180 min Summer 8.156 0.156 0.0 21.9 21.9 9.5 O K

240 min Summer 8.132 0.132 0.0 19.0 19.0 8.0 O K

360 min Summer 8.104 0.104 0.0 15.0 15.0 6.3 O K

480 min Summer 8.087 0.087 0.0 12.5 12.5 5.3 O K

600 min Summer 8.075 0.075 0.0 10.7 10.7 4.5 O K

720 min Summer 8.066 0.066 0.0 9.4 9.4 4.0 O K

960 min Summer 8.053 0.053 0.0 7.7 7.7 3.2 O K

1440 min Summer 8.037 0.037 0.0 5.7 5.7 2.3 O K

2160 min Summer 8.024 0.024 0.0 4.3 4.3 1.5 O K

2880 min Summer 8.016 0.016 0.0 3.4 3.4 0.9 O K

4320 min Summer 8.006 0.006 0.0 2.5 2.5 0.3 O K

5760 min Summer 8.000 0.000 0.0 2.0 2.0 0.0 O K

7200 min Summer 8.000 0.000 0.0 1.7 1.7 0.0 O K

8640 min Summer 8.000 0.000 0.0 1.5 1.5 0.0 O K

10080 min Summer 8.000 0.000 0.0 1.3 1.3 0.0 O K

15 min Winter 8.287 0.287 0.0 24.3 24.3 17.5 O K

30 min Winter 8.332 0.332 0.0 24.3 24.3 20.2 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 69.299 0.0 32.5 19

30 min Summer 45.987 0.0 43.1 28

60 min Summer 29.238 0.0 54.9 44

120 min Summer 18.051 0.0 67.7 72

180 min Summer 13.465 0.0 75.8 102

240 min Summer 10.884 0.0 81.6 132

360 min Summer 8.039 0.0 90.4 192

480 min Summer 6.482 0.0 97.2 252

600 min Summer 5.481 0.0 102.7 312

720 min Summer 4.777 0.0 107.5 372

960 min Summer 3.844 0.0 115.3 492

1440 min Summer 2.826 0.0 127.1 736

2160 min Summer 2.074 0.0 140.0 1100

2880 min Summer 1.664 0.0 149.8 1468

4320 min Summer 1.219 0.0 164.5 2200

5760 min Summer 0.977 0.0 175.8 0

7200 min Summer 0.822 0.0 184.9 0

8640 min Summer 0.714 0.0 192.7 0

10080 min Summer 0.634 0.0 199.7 0

15 min Winter 69.299 0.0 36.4 20

30 min Winter 45.987 0.0 48.3 29
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Micro Drainage Source Control 2016.1

Summary of Results for 30 year Return Period

©1982-2016 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

� Outflow

(l/s)

Max

Volume

(m³)

Status

60 min Winter 8.283 0.283 0.0 24.3 24.3 17.2 O K

120 min Winter 8.169 0.169 0.0 23.3 23.3 10.3 O K

180 min Winter 8.129 0.129 0.0 18.6 18.6 7.9 O K

240 min Winter 8.107 0.107 0.0 15.5 15.5 6.5 O K

360 min Winter 8.081 0.081 0.0 11.7 11.7 4.9 O K

480 min Winter 8.066 0.066 0.0 9.4 9.4 4.0 O K

600 min Winter 8.055 0.055 0.0 8.0 8.0 3.4 O K

720 min Winter 8.048 0.048 0.0 7.0 7.0 2.9 O K

960 min Winter 8.037 0.037 0.0 5.7 5.7 2.2 O K

1440 min Winter 8.023 0.023 0.0 4.2 4.2 1.4 O K

2160 min Winter 8.012 0.012 0.0 3.1 3.1 0.7 O K

2880 min Winter 8.005 0.005 0.0 2.4 2.4 0.3 O K

4320 min Winter 8.000 0.000 0.0 1.8 1.8 0.0 O K

5760 min Winter 8.000 0.000 0.0 1.4 1.4 0.0 O K

7200 min Winter 8.000 0.000 0.0 1.2 1.2 0.0 O K

8640 min Winter 8.000 0.000 0.0 1.1 1.1 0.0 O K

10080 min Winter 8.000 0.000 0.0 0.9 0.9 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

60 min Winter 29.238 0.0 61.2 44

120 min Winter 18.051 0.0 75.8 72

180 min Winter 13.465 0.0 84.7 102

240 min Winter 10.884 0.0 91.4 132

360 min Winter 8.039 0.0 101.3 192

480 min Winter 6.482 0.0 108.9 252

600 min Winter 5.481 0.0 115.1 314

720 min Winter 4.777 0.0 120.4 372

960 min Winter 3.844 0.0 129.1 490

1440 min Winter 2.826 0.0 142.4 738

2160 min Winter 2.074 0.0 156.8 1100

2880 min Winter 1.664 0.0 167.7 1472

4320 min Winter 1.219 0.0 184.3 0

5760 min Winter 0.977 0.0 196.9 0

7200 min Winter 0.822 0.0 207.1 0

8640 min Winter 0.714 0.0 215.9 0

10080 min Winter 0.634 0.0 223.7 0
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York  YO32 9GZ M30

Date 22-03-2017 13:50 Designed by JMcA
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Micro Drainage Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes

Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.357 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.250

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.083 4 8 0.083 8 12 0.083
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Omega 2 38607

Monks Cross Drive Former HMRC Car Park

York  YO32 9GZ M30

Date 22-03-2017 13:50 Designed by JMcA

File M30.SRCX Checked by JJS

Micro Drainage Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 8.000

Infiltration Coefficient Base (m/hr) 0.00000

Infiltration Coefficient Side (m/hr) 0.00000

Safety Factor 2.0

Porosity 0.95

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

0.000 64.0 64.0 1.100 0.0 96.0

1.000 64.0 96.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0216-2430-1000-2430

Design Head (m) 1.000

Design Flow (l/s) 24.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 216

Invert Level (m) 7.950

Minimum Outlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 1.000 24.3

Flush-Flo™ 0.360 24.3

Kick-Flo® 0.736 21.0

Mean Flow over Head Range - 20.3

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)

0.100 7.3 1.200 26.5 3.000 41.2 7.000 62.1

0.200 21.2 1.400 28.5 3.500 44.4 7.500 64.2

0.300 24.2 1.600 30.4 4.000 47.3 8.000 66.2

0.400 24.3 1.800 32.2 4.500 50.1 8.500 68.2

0.500 23.9 2.000 33.9 5.000 52.7 9.000 70.1

0.600 23.2 2.200 35.5 5.500 55.2 9.500 72.0

0.800 21.9 2.400 37.0 6.000 57.6

1.000 24.3 2.600 38.4 6.500 59.9
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Monks Cross Drive Former HMRC Car Park

York  YO32 9GZ M100 (+40cc)

Date 22-03-2017 13:49 Designed by JMcA
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Micro Drainage Source Control 2016.1

Summary of Results for 100 year Return Period (+40%)

©1982-2016 XP Solutions

Half Drain Time : 20 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

� Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 8.606 0.606 0.0 24.3 24.3 36.9 O K

30 min Summer 8.762 0.762 0.0 24.3 24.3 46.3 O K

60 min Summer 8.782 0.782 0.0 24.3 24.3 47.6 O K

120 min Summer 8.670 0.670 0.0 24.3 24.3 40.7 O K

180 min Summer 8.517 0.517 0.0 24.3 24.3 31.4 O K

240 min Summer 8.386 0.386 0.0 24.3 24.3 23.5 O K

360 min Summer 8.222 0.222 0.0 24.0 24.0 13.5 O K

480 min Summer 8.159 0.159 0.0 22.2 22.2 9.7 O K

600 min Summer 8.134 0.134 0.0 19.2 19.2 8.2 O K

720 min Summer 8.117 0.117 0.0 16.9 16.9 7.1 O K

960 min Summer 8.096 0.096 0.0 13.8 13.8 5.8 O K

1440 min Summer 8.071 0.071 0.0 10.2 10.2 4.3 O K

2160 min Summer 8.051 0.051 0.0 7.4 7.4 3.1 O K

2880 min Summer 8.039 0.039 0.0 6.0 6.0 2.4 O K

4320 min Summer 8.025 0.025 0.0 4.3 4.3 1.5 O K

5760 min Summer 8.016 0.016 0.0 3.4 3.4 1.0 O K

7200 min Summer 8.010 0.010 0.0 2.9 2.9 0.6 O K

8640 min Summer 8.006 0.006 0.0 2.5 2.5 0.3 O K

10080 min Summer 8.002 0.002 0.0 2.2 2.2 0.1 O K

15 min Winter 8.712 0.712 0.0 24.3 24.3 43.3 O K

30 min Winter 8.882 0.882 0.0 24.3 24.3 53.6 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 125.500 0.0 58.8 21

30 min Summer 84.088 0.0 78.8 31

60 min Summer 53.779 0.0 100.9 48

120 min Summer 33.226 0.0 124.6 82

180 min Summer 24.710 0.0 138.9 112

240 min Summer 19.890 0.0 149.2 142

360 min Summer 14.593 0.0 164.2 196

480 min Summer 11.713 0.0 175.7 252

600 min Summer 9.868 0.0 185.0 312

720 min Summer 8.575 0.0 192.9 372

960 min Summer 6.863 0.0 205.9 492

1440 min Summer 5.006 0.0 225.2 734

2160 min Summer 3.643 0.0 245.9 1100

2880 min Summer 2.904 0.0 261.4 1460

4320 min Summer 2.106 0.0 284.3 2164

5760 min Summer 1.675 0.0 301.5 2936

7200 min Summer 1.401 0.0 315.3 3648

8640 min Summer 1.211 0.0 327.0 4288

10080 min Summer 1.072 0.0 337.6 5096

15 min Winter 125.500 0.0 65.9 21

30 min Winter 84.088 0.0 88.3 32
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Micro Drainage Source Control 2016.1

Summary of Results for 100 year Return Period (+40%)

©1982-2016 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

� Outflow

(l/s)

Max

Volume

(m³)

Status

60 min Winter 8.886 0.886 0.0 24.3 24.3 53.9 O K

120 min Winter 8.700 0.700 0.0 24.3 24.3 42.5 O K

180 min Winter 8.447 0.447 0.0 24.3 24.3 27.2 O K

240 min Winter 8.271 0.271 0.0 24.2 24.2 16.4 O K

360 min Winter 8.149 0.149 0.0 21.0 21.0 9.0 O K

480 min Winter 8.118 0.118 0.0 17.1 17.1 7.2 O K

600 min Winter 8.100 0.100 0.0 14.4 14.4 6.1 O K

720 min Winter 8.088 0.088 0.0 12.6 12.6 5.3 O K

960 min Winter 8.071 0.071 0.0 10.1 10.1 4.3 O K

1440 min Winter 8.051 0.051 0.0 7.4 7.4 3.1 O K

2160 min Winter 8.034 0.034 0.0 5.4 5.4 2.1 O K

2880 min Winter 8.025 0.025 0.0 4.3 4.3 1.5 O K

4320 min Winter 8.013 0.013 0.0 3.1 3.1 0.8 O K

5760 min Winter 8.006 0.006 0.0 2.5 2.5 0.3 O K

7200 min Winter 8.001 0.001 0.0 2.1 2.1 0.0 O K

8640 min Winter 8.000 0.000 0.0 1.8 1.8 0.0 O K

10080 min Winter 8.000 0.000 0.0 1.6 1.6 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

60 min Winter 53.779 0.0 112.9 50

120 min Winter 33.226 0.0 139.6 88

180 min Winter 24.710 0.0 155.6 118

240 min Winter 19.890 0.0 167.1 144

360 min Winter 14.593 0.0 183.8 194

480 min Winter 11.713 0.0 196.7 252

600 min Winter 9.868 0.0 207.2 312

720 min Winter 8.575 0.0 216.0 372

960 min Winter 6.863 0.0 230.6 492

1440 min Winter 5.006 0.0 252.2 736

2160 min Winter 3.643 0.0 275.4 1100

2880 min Winter 2.904 0.0 292.7 1468

4320 min Winter 2.106 0.0 318.4 2196

5760 min Winter 1.675 0.0 337.6 2936

7200 min Winter 1.401 0.0 353.1 3608

8640 min Winter 1.211 0.0 366.3 0

10080 min Winter 1.072 0.0 378.1 0



Alan Wood & Partners Page 3

Omega 2 38607

Monks Cross Drive Former HMRC Car Park

York  YO32 9GZ M100 (+40cc)

Date 22-03-2017 13:49 Designed by JMcA

File M100 (+40cc).SRCX Checked by JJS

Micro Drainage Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.357 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.250

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.083 4 8 0.083 8 12 0.083
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Date 22-03-2017 13:49 Designed by JMcA
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Micro Drainage Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 8.000

Infiltration Coefficient Base (m/hr) 0.00000

Infiltration Coefficient Side (m/hr) 0.00000

Safety Factor 2.0

Porosity 0.95

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

0.000 64.0 64.0 1.100 0.0 96.0

1.000 64.0 96.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0216-2430-1000-2430

Design Head (m) 1.000

Design Flow (l/s) 24.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 216

Invert Level (m) 7.950

Minimum Outlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 1.000 24.3

Flush-Flo™ 0.360 24.3

Kick-Flo® 0.736 21.0

Mean Flow over Head Range - 20.3

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)

0.100 7.3 1.200 26.5 3.000 41.2 7.000 62.1

0.200 21.2 1.400 28.5 3.500 44.4 7.500 64.2

0.300 24.2 1.600 30.4 4.000 47.3 8.000 66.2

0.400 24.3 1.800 32.2 4.500 50.1 8.500 68.2

0.500 23.9 2.000 33.9 5.000 52.7 9.000 70.1

0.600 23.2 2.200 35.5 5.500 55.2 9.500 72.0

0.800 21.9 2.400 37.0 6.000 57.6

1.000 24.3 2.600 38.4 6.500 59.9
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