
 
 

Drainage Statement  

 
 

Client:             Woodgate Developments Ltd 

                             

 

 
 
 
 
 
Project : Residential Development 

  Land off Boston Road, Gosberton 

                             Lincolnshire 

                              

 

                            

                                   

                                    

                                

 

 

 

 

                               
 

 
Job No. : 
  

10/5549 

Revision : B 

Date : July 2021 

Engineer : D. Mutepfa 

 

 
 
 

Fosse House 
Roman Wharf 

Lincoln 
LN1 1SR 

Tel 01522 513032 Fax 01522 513559 
 
 



Boston Road, Gosberton, Lincolnshire                                                                               10-5549 
 
__________________________________________________________________________________ 
  

2 
Ward Cole Consulting Engineers   

SCHEDULE OF REVISIONS 

 
 REVISION 

 
ISSUE DATE 

 
DESCRIPTION 

A 08-07-2021 Drawings amended to suit revised site 

layout plan. 

B 17-12-2021 Amended in accordance with revised site 

layout and drainage plans. 

   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 



WARD COLE Consulting Engineers                                                                                  December 2021 

PROPOSED RESIDENTIAL DEVELOPMENT 
 BOSTON ROAD, GOSBERTON, LINCOLNSHIRE  

 
Drainage Statement – Approval of Reserved Matters 

Discharge of Planning Conditions 3(iii) & 10  

The proposed foul and surface water drainage systems are shown in the attached drawings and hydraulic 

simulation results. The drainage schemes are generally in accordance with the approved Flood Risk 

Assessment (FRA) prepared by RM Associates dated 1 June 2016.   

Private drainage will conform to stipulations in Document H of the Building Regulations 2015. Adoptable 

drainage will be constructed in accordance with the Design and Construction Guidance (Appendix C in the 

Sewerage Sector Guidance which forms part of the Sewerage Codes for Adoption (April 2020).  

 

According to the Ground Investigation Report issued by Lincs Laboratory in April 2016, superficial deposits 

consisting of clayey silts were encountered on the site to a maximum depth of 2m below ground level. 

Groundwater was encountered at 1.0 – 1.1m below ground level. Soil infiltration testing indicated that 

soakaways would not be feasible as a means of surface water runoff disposal. An extract from the GI report 

is included in Appendix A. 

 
The approved FRA noted that drainage in the locality was provided by a riparian-maintained dyke. This 

dyke discharges into a drain maintained by the Welland and Deepings Internal Drainage Board. The FRA 

also noted that though the site is situated within Flood Zone 3a with a high probability of flooding, it is 

protected by flood defences that are maintained by the Environment Agency. Further, the South Holland 

Strategic FRA indicates that the site will not be subject to flooding during breach flood events up to the year 

2115. 

 
Proposed Foul Water Drainage  

In its response to a pre-development enquiry in January 2016 Anglian Water confirmed that the impact of 

gravity foul flows from the planned development would be acceptable. The achievement of an entirely 

gravity foul system is only possible if existing ground levels are raised considerably higher than what is 

recommended in the FRA. This would be unacceptable both aesthetically and economically. Therefore, an 

adoptable pumping station will be incorporated in the foul drainage scheme, with a gravity outfall to a new 

manhole to be constructed on the existing 150mm diameter public sewer along High Street south of the 

site. It is intended that all foul sewers in the proposed adoptable roads and footways will be adopted by the 

Water Authority under Section 104 of the Water Industry Act.  

 
Surface Water Drainage  

The system for surface water runoff disposal was designed in accordance with the hierarchy of drainage 

options stipulated in Document H of the Building Regulations and the Planning Practice Guidance, i.e., 

infiltration, surface water bodies, and sewers.  



Boston Road, Gosberton, Lincolnshire                                                                                  10-5549                                         

WARD COLE Consulting Engineers                                                                                  December 2021 
 

As discussed above, infiltration methods are not feasible as the means for surface water runoff disposal.  

Surface water will therefore drain into the ditch forming the north-west boundary of the site.   

It is noted that Planning Condition stipulates a maximum runoff discharge rate of 1.4 l/s/ha. This would 

result in an outflow rate of 3.03 l/s. However, the peak pre-development outflow rates calculated using 

MicroDrainage are found to be 4.8, 11.8 and 15.7 l/s respectively for the 1 in 1, 1 in 30 and 1 in 100-year 

return periods. QBAR, the Greenfield rate, is calculated to be 5.5 l/s.  

  
The proposed surface water drainage system incorporates the following SUDS techniques.  

a) An attenuation pond 1.8m deep (bank level 3.0m AOD, bed level 1.2m AOD) and extending over 

approximately 632m2. It will have a permanent water level 600mm deep (1.80m AOD) and storage 

capacity above this level of approximately 670m3.  The restricted available space and shallow depth 

of the outfall watercourse has meant that additional required attenuation storage capacity has had 

to be provided elsewhere.  

b) Pipe attenuation in a relatively shallow network comprising 375mm – 600mm diameter pipes laid 

at the flattest acceptable gradients (minimum design pipe velocity 0.75m/s). 

c) A vortex flow control unit installed downstream of the attenuation pond to restrict surface water 

runoff flows from the site to 5 l/s as stated in the FRA.   

d) Soft landscaping, planting, and maintenance of mature trees. 

 
Under-drained roadside swales have been excluded due to road adoption requirements and the high 

groundwater levels.  

The drainage and SUDS components have been sized to cope with runoff flows from storm events up to 

the 1% Annual Exceedance Probability plus a 40% allowance for climate change. Micro Drainage 

simulation results are included in this statement. The results indicate that there will be minimal flooding 

(approx. 2700 litres) at a dip in the adoptable highway south of the site, during a 15 minute 1 in 100 year 

storm plus 40% climate change allowance. The floodwater will be retained in the road and re-absorbed into 

the network through strategically placed road gullies. This flooding does not occur when the climate change 

allowance is set at 30%.  

Exceedance flows arising from abnormal events or blockages shall be directed away from buildings and 

towards roads, the attenuation pond and drainage ditches along the site boundaries (see Appendix D).    

 
The management and maintenance responsibilities of the private drainage and attenuation pond shall fall 

under the remit of a private management company that will be set up for that purpose. The maintenance 

requirements for SUDS assets will be as follows for the different components in accordance with the 

recommendations of CIRIA C753 (The SUDS Manual) and manufacturers’ manuals where applicable. 

 
Attenuation Pond 

- Remove trash, debris, and litter, monthly or as required. 

- Cut grass – landscaped areas and access routes, monthly during growing season, or as required. 

- Cut grass – meadow grass in and around basin, half-yearly: spring (before nesting season) and 

autumn. 
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- Inspect marginal and bankside vegetation and remove nuisance plants (for first 3 years): monthly at 

start then as required. 

- Inspect inlets, outlets, banksides, structures, pipework etc for evidence of blockage and/or physical 

damage: monthly. 

- Inspect water body for signs of poor water quality: monthly (May – October) 

- Inspect silt accumulation rates and establish appropriate removal frequencies; undertake 

contamination testing once some build-up has occurred, to inform management and disposal options: 

half-yearly. 

- Check any mechanical devices, e.g., vortex flow control unit: half-yearly. 

- Hand cut submerged and emergent aquatic plants (at minimum 100mm above pond base; include max 

25% of pond surface): annually. 

- Remove 25% of bank vegetation from water’s edge to a minimum of 1m above water level: annually. 

- Tidy all dead growth (scrub clearance) before start of growing season (Note: tree maintenance is 

usually part of overall landscape management contract): annually. 

- Remove sediment from any forebay: every 1 – 5 years, or as required. 

- Remove sediment and planting from pond when pond volume is reduced by 20%: With effective pre-

treatment, this will only be required rarely, e.g., every 25 – 50 years. 

- Re-plant, where necessary: as required. 

- Repair erosion or other damage: as required. 

- Aerate pond when signs of eutrophication are detected: as required. 

- Re-align rip-rap or repair other damage: as required. 

- Repair / rehabilitate inlets and outlets: as required. 

 

Appendices 

Appendix A –  Extract from Ground Investigation Report 

Appendix B -   Anglian Water Consultation Responses 

Appendix C -   Micro Drainage Simulation Results 

Appendix D –  Drainage Drawings 

Drawings 

10-5549-500B       Proposed Drainage Layout  

10-5549-501          Proposed Drainage Details 

10-5549-502B       Manhole Schedules  

10-5549-SK501B  Exceedance Flow Routes 
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Appendix A 

Extract from the Ground Investigation Report 
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Appendix B 

Anglian Water Consultation Responses 



Pre-Planning Report 1 Wednesday, 13 January 2016 

 

Section 1: Proposed Development 

Thank you for submitting a pre-planning enquiry. This has been produced for J H Walter 
LLP. Your reference number is 00010611. If you have any questions upon receipt of this 
report, please contact Carl Lee on 01733 414690 or email 
planningliaison@anglianwater.co.uk. 

The response within this report has been based on the following information which was 
submitted as part of your application: 

List of Planned Developments 

Type of Development No. Of Units 

C3  Dwellings 60 

The anticipated residential build rate is: 

Year 2016 2017 

Build Rate 50 10 

 The grid reference for the site is TF2444631589. 

 The site currently does not have planning permission and is located on a greenfield
site. 
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Section 2: Assets Affected 

Our records indicate that there are no public water mains or public sewers or other assets 
owned by Anglian Water within the boundary or overlapping your development site. 
However, it is recommended that you carry out a thorough investigation of your proposed 
working area to establish whether any unmapped public or private sewers and lateral 
drains are in existence. 

Due to the private sewer transfer in October 2011 many newly adopted public used water 
assets and their history are not indicated on our records.  You also need to be aware that 
your development site may contain private water mains, drains or other assets not shown 
on our records.  These are private assets and not the responsibility of Anglian Water but 
that of the landowner. 
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Section 3: Water Recycling Services 

In examining the used water system we assess the ability for your site to connect to the 
public sewerage network without causing a detriment to the operation of the system. We 
also assess the receiving water recycling centre and determine whether the water 
recycling centre can cope with the increased flow and influent quality arising from your 
development. 

Water Recycling Centre 
The foul drainage from the proposed development is in the catchment of Gosberton Water 
Recycling Centre, which currently has capacity to treat the flows from your development 
site. Anglian Water cannot reserve capacity and the available capacity at the water 
recycling centre can be reduced at any time due to growth, environmental and regulation 
driven changes.  

Used Water Network 
Anglian Water has assessed the impact of gravity flows from the planned development to 
the public foul sewerage network. We can confirm that this is acceptable as the foul 
sewerage system, at present, has available capacity for your site. The connection point 
will be to the 150mm public foul sewer in the High Street via a new connection between 
manholes 2401 and 3401 at National Grid Reference (NGR) TF2444631589. 

Surface Water Disposal 
There are no public surface water sewers within the vicinity of the proposed development. 
Therefore Anglian Water will be unable to provide the site with a feasible solution of 
surface water disposal within the current assets. Alternative methods of surface water 
disposal will need to be investigated such as infiltration techniques or a discharge to a 
watercourse in accordance with the surface water management hierarchy as outlined in 
Building Regulations Part H. 

The alternative is that a new surface water sewer is constructed which is used to convey 
your surface water to a watercourse or as part of a SuDs scheme, where appropriate. 
Subject to the sewer being designed in accordance with the current version of Sewers for 
Adoption, the sewer can be put forward for adoption by Anglian Water under Section 104 
of the Water Industry Act 1991.  If the outfall is to a watercourse, the applicant will be 
required to obtain consent to discharge via the appropriate body.  

If your site has no means of drainage due to third party land then you may be able to 
requisition Anglian Water, under Section 98, to provide a connection to the public sewer 
for domestic drainage purposes. As part of this option, you may wish to enter into a works 
agreement in accordance with Section 30 of the Anglian Water Authority Act 1977. This 

powers in accordance with Section 159/168 of the Water Industry Act 1991. 
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As you may be aware, Anglian Water will consider the adoption of SuDs provided that they 
meet the criteria outline in our SuDs adoption manual. This can be found on our website 
at http://www.anglianwater.co.uk/developers/suds.aspx. We will adopt features located in 
public open space that are designed and constructed, in conjunction with the Local 
Authority and Lead Local Flood Authority (LLFA), to the criteria within our SuDs adoption 
manual. Specifically, developers must be able to demonstrate:  

1. Effective upstream source control,  
2. Effective exceedance design, and  
3. Effective maintenance schedule demonstrating than the assets can be maintained 
both now and in the future with adequate access.  

If you wish to look at the adoption of any SuDs then an expression of interest form can be 
found on our website at: http://www.anglianwater.co.uk/developers/suds.aspx 

Trade Effluent 
We note that you do not have any trade effluent requirements. Should this be required in 
the future you will need our written formal consent. This is in accordance with Section 118 
of the Water Industry Act (1991). 

Used Water Budget Costs 
It has been assumed that the onsite used water network will be provided under a section 
104 Water Industry Act application. It is recommended that you also budget for both 
infrastructure charges and connection costs. The 2015/16 charges are: 

Infrastructure Charge £351.00 per connection 

Please note that we offer alternative types of connections depending on your needs and 
these costs are available in our annual charges booklet, which can be downloaded from 
www.anglianwater.co.uk/developers/charges. 
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Section 4: Map of Proposed Connection Points

 
Figure 1: Showing your used water point of connection between manholes 2401 and 
3401 



This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991 sections 198 or 199. It must be 
used in conjunction with any search results attached. The information on this plan is based on data currently recorded but position 
must be regarded as approximate. Service pipes, private sewers and drains are generally not shown. Users of this map are strongly 
advised to commission their own survey of the area shown on the plan before carrying out any works. The actual position of all 
apparatus MUST be established by trial holes. No liability whatsoever, including liability for negligence, is accepted by Anglian Water 
for any error or inaccuracy or omission, including the failure to accurately record, or record at all, the location of any water main, 
discharge pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. This plan is produced 
by Anglian Water Services Limited (c) Crown copyright and database rights 2021 Ordnance Survey 100022432.This map is to be 
used for the purposes of viewing the location of Anglian Water plant only. Any other uses of the map data or further copies is not 
permitted. This notice is not intended to exclude or restrict liability for death or personal injury resulting from negligence.

Date: 17/06/21 Scale: 1:1250 Data updated: 31/05/21Map Centre: 524349,331538(c) Crown copyright and database rights 2021 Ordnance Survey 100022432 Wastewater Plan A3Our Ref: 580081 - 1

GOSBERTON

daniel@wardcole.co.uk

Final Effluent

Combined Sewer

Decommissioned Sewer*

Manhole*

Inlet*

Outfall*Surface Sewer
Foul Sewer

Rising Main*

Private Sewer*

Public Pumping Station

Decommissioned Pumping Station

*(Colour denotes effluent type)

Sewage Treatment Works



Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

1401 F 3.722 2.487 1.235

1501 F 3.49 1.966 1.524

1502 F 3.56 1.859 1.701

1602 F 3.18 1.86 1.32

1603 F 3.331 1.582 1.749

1604 F 3.481 1.487 1.994

1605 F - - -

1606 F - - -

1607 F - - -

2401 F 3.682 1.42 2.262

2500 F 2.908 1.52 1.388

2602 F 2.83 0.48 2.35

2605 F 2.838 1.19 1.648

2606 F 2.814 1.36 1.454

3401 F 4.063 0.914 3.149

3402 F - - -

3403 F - - -
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MicroDrainage Simulation Results 
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Fosse House Residential Development
Roman Wharf High Street, Gosberton
Lincoln  LN1 1SR 10/5549
Date 12/12/2021 Designed by DM
File Surface Water Drainage Simul... Checked by
Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

©1982-2020 Innovyze

# - Indicates pipe length does not match coordinates
« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 39.877 0.100 398.8 0.051 4.00 0.0 0.600 o 375 Pipe/Conduit
1.001 23.408 0.048 487.7 0.040 0.00 0.0 0.600 o 375 Pipe/Conduit
1.002 23.904 0.045 531.2 0.036 0.00 0.0 0.600 o 375 Pipe/Conduit
1.003 45.476 0.081 561.4 0.056 0.00 0.0 0.600 o 450 Pipe/Conduit

2.000 19.231 0.048 400.6 0.033 4.00 0.0 0.600 o 300 Pipe/Conduit

3.000 9.334 0.042 222.2 0.042 4.00 0.0 0.600 o 225 Pipe/Conduit

2.001 21.348 0.038 561.8 0.033 0.00 0.0 0.600 o 375 Pipe/Conduit

4.000 26.904 0.001 26904.0 0.026 4.00 0.0 0.050 →[↓] Cellular Storage
4.001 5.501 0.037 148.7 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

2.002 25.085 0.037 678.0 0.064 0.00 0.0 0.600 o 450 Pipe/Conduit
2.003 13.747 0.020 687.4 0.017 0.00 0.0 0.600 o 450 Pipe/Conduit

5.000 15.562 0.070 222.3 0.034 4.00 0.0 0.600 o 225 Pipe/Conduit

2.004 22.792 0.033 690.7 0.000 0.00 0.0 0.600 o 525 Pipe/Conduit

6.000 17.700 0.001 17700.0 0.017 4.00 0.0 0.050 →[↓] Cellular Storage

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 50.00 4.74 2.370 0.051 0.0 0.0 0.0 0.90 99.5 8.3
1.001 50.00 5.22 2.270 0.091 0.0 0.0 0.0 0.81 89.9 14.8
1.002 50.00 5.73 2.222 0.127 0.0 0.0 0.0 0.78 86.1 20.6
1.003 50.00 6.62 2.102 0.183 0.0 0.0 0.0 0.85 135.3 29.7

2.000 50.00 4.41 2.275 0.033 0.0 0.0 0.0 0.78 55.1 5.4

3.000 50.00 4.18 2.344 0.042 0.0 0.0 0.0 0.87 34.7 6.8

2.001 50.00 4.88 2.152 0.108 0.0 0.0 0.0 0.76 83.6 17.5

4.000 50.00 12.68 2.077 0.026 0.0 0.0 0.0 0.05 159.4 4.2
4.001 50.00 12.80 2.076 0.026 0.0 0.0 0.0 0.82 14.5 4.2

2.002 50.00 13.34 2.039 0.198 0.0 0.0 0.0 0.77 123.0 32.2
2.003 50.00 13.63 2.002 0.215 0.0 0.0 0.0 0.77 122.1 34.9

5.000 50.00 4.30 2.277 0.034 0.0 0.0 0.0 0.87 34.7 5.5

2.004 50.00 14.08 1.982 0.249 0.0 0.0 0.0 0.84 182.9 40.5

6.000 50.00 8.63 1.991 0.017 0.0 0.0 0.0 0.06 196.5 2.8



Ward Cole Consulting Engineers Page 2
Fosse House Residential Development
Roman Wharf High Street, Gosberton
Lincoln  LN1 1SR 10/5549
Date 12/12/2021 Designed by DM
File Surface Water Drainage Simul... Checked by
Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

6.001 6.039 0.041 147.3 0.017 0.00 0.0 0.600 o 150 Pipe/Conduit

2.005 22.792 0.032 712.3 0.066 0.00 0.0 0.600 o 525 Pipe/Conduit
2.006 8.846 0.011 804.2 0.028 0.00 0.0 0.600 o 525 Pipe/Conduit
2.007 30.157 0.035 861.6 0.054 0.00 0.0 0.600 o 600 Pipe/Conduit

1.004 9.243 0.009 1027.0 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit
1.005 31.886 0.032 996.4 0.094 0.00 0.0 0.600 o 600 Pipe/Conduit

7.000 23.255 0.104 223.6 0.052 4.00 0.0 0.600 o 225 Pipe/Conduit
7.001 11.676 0.029 402.6 0.032 0.00 0.0 0.600 o 300 Pipe/Conduit

8.000 21.240# 0.001 21240.0 0.050 4.00 0.0 0.050 →[↓] Cellular Storage
8.001 7.001# 0.047 149.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

7.002 21.695 0.043 504.5 0.050 0.00 0.0 0.600 o 375 Pipe/Conduit

1.006 21.368 0.021 1017.5 0.084 0.00 0.0 0.600 o 600 Pipe/Conduit
1.007 8.527 0.009 947.4 0.007 0.00 0.0 0.600 o 600 Pipe/Conduit
1.008 14.944 0.001 14944.0 0.000 0.00 0.0 0.035 →\_/ Pond/Tank
1.009 4.433 0.010 443.3 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
1.010 3.257 0.023 141.6 0.000 0.00 0.0 0.600 o 150 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)

6.001 50.00 8.76 1.990 0.034 0.0 0.0 0.0 0.83 14.6 5.5

2.005 50.00 14.54 1.949 0.349 0.0 0.0 0.0 0.83 180.0 56.7
2.006 50.00 14.73 1.917 0.377 0.0 0.0 0.0 0.78 169.3 61.3
2.007 50.00 15.34 1.906 0.431 0.0 0.0 0.0 0.82 232.3 70.0

1.004 50.00 15.55 1.871 0.614 0.0 0.0 0.0 0.75 212.5 99.8
1.005 50.00 16.24 1.862 0.708 0.0 0.0 0.0 0.76 215.8 115.0

7.000 50.00 4.45 2.156 0.052 0.0 0.0 0.0 0.87 34.6 8.4
7.001 50.00 4.70 1.977 0.084 0.0 0.0 0.0 0.78 55.0 13.6

8.000 50.00 8.90 1.921 0.050 0.0 0.0 0.0 0.07 325.5 8.1
8.001 50.00 9.04 1.920 0.050 0.0 0.0 0.0 0.82 14.5 8.1

7.002 50.00 9.49 1.873 0.184 0.0 0.0 0.0 0.80 88.3 29.9

1.006 49.16 16.71 1.830 0.976 0.0 0.0 0.0 0.76 213.5 155.9
1.007 48.77 16.90 1.809 0.983 0.0 0.0 0.0 0.78 221.4 155.9
1.008 45.26 18.73 1.800 0.983 0.0 0.0 0.0 0.14 6119.9 155.9
1.009 45.12 18.81 1.800 0.983 0.0 0.0 0.0 0.96 152.5« 155.9
1.010 45.01 18.87 1.790 0.983 0.0 0.0 0.0 0.84 14.9« 155.9
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Fosse House Residential Development
Roman Wharf High Street, Gosberton
Lincoln  LN1 1SR 10/5549
Date 12/12/2021 Designed by DM
File Surface Water Drainage Simul... Checked by
Innovyze Network 2020.1.3

PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2020 Innovyze

# - Indicates pipe length does not match coordinates

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 S1 3.275 2.370 0.530 Open Manhole 1350
1.001 o 375 S2 3.390 2.270 0.745 Open Manhole 1350
1.002 o 375 S3 3.370 2.222 0.773 Open Manhole 1350
1.003 o 450 S4 3.230 2.102 0.678 Open Manhole 1350

2.000 o 300 S5 3.400 2.275 0.825 Open Manhole 600

3.000 o 225 S6 3.400 2.344 0.831 Open Manhole 600

2.001 o 375 S7 3.400 2.152 0.873 Open Manhole 1350

4.000 →[↓] GCT1 3.200 2.077 0.423 Open Manhole 3000
4.001 o 150 Outlet 3.200 2.076 0.974 Open Manhole 3000

2.002 o 450 S8 3.320 2.039 0.831 Open Manhole 1350
2.003 o 450 S9 3.140 2.002 0.688 Open Manhole 1350

5.000 o 225 S10 3.300 2.277 0.798 Open Manhole 1200

2.004 o 525 S11 3.130 1.982 0.623 Open Manhole 1500

6.000 →[↓] GCT2 3.300 1.991 0.609 Open Manhole 3000
6.001 o 150 Outlet 3.300 1.990 1.160 Open Manhole 3000

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 39.877 398.8 S2 3.390 2.270 0.745 Open Manhole 1350
1.001 23.408 487.7 S3 3.370 2.222 0.773 Open Manhole 1350
1.002 23.904 531.2 S4 3.230 2.177 0.678 Open Manhole 1350
1.003 45.476 561.4 S15 3.320 2.021 0.849 Open Manhole 1500

2.000 19.231 400.6 S7 3.400 2.227 0.873 Open Manhole 1350

3.000 9.334 222.2 S7 3.400 2.302 0.873 Open Manhole 1350

2.001 21.348 561.8 S8 3.320 2.114 0.831 Open Manhole 1350

4.000 26.904 26904.0 Outlet 3.200 2.076 0.424 Open Manhole 3000
4.001 5.501 148.7 S8 3.320 2.039 1.131 Open Manhole 1350

2.002 25.085 678.0 S9 3.140 2.002 0.688 Open Manhole 1350
2.003 13.747 687.4 S11 3.130 1.982 0.698 Open Manhole 1500

5.000 15.562 222.3 S11 3.130 2.207 0.698 Open Manhole 1500

2.004 22.792 690.7 S12 3.250 1.949 0.776 Open Manhole 1500

6.000 17.700 17700.0 Outlet 3.300 1.990 0.610 Open Manhole 3000
6.001 6.039 147.3 S12 3.250 1.949 1.151 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)

2.005 o 525 S12 3.250 1.949 0.776 Open Manhole 1500
2.006 o 525 S13 3.440 1.917 0.998 Open Manhole 1500
2.007 o 600 S14 3.450 1.906 0.944 Open Manhole 1500

1.004 o 600 S15 3.320 1.871 0.849 Open Manhole 1500
1.005 o 600 S16 3.280 1.862 0.818 Open Manhole 1500

7.000 o 225 S17 3.200 2.156 0.819 Open Manhole 600
7.001 o 300 S18 3.200 1.977 0.923 Open Manhole 600

8.000 →[↓] GCT3 3.200 1.921 0.279 Open Manhole 3000
8.001 o 150 Outlet 3.200 1.920 1.130 Open Manhole 3000

7.002 o 375 S19 3.120 1.873 0.872 Open Manhole 1350

1.006 o 600 S20 3.240 1.830 0.810 Open Manhole 1500
1.007 o 600 S21 3.300 1.809 0.891 Open Manhole 1500
1.008 →\_/ POND 3.000 1.800 0.000 Open Manhole 3000
1.009 o 450 POND OUTLET 3.000 1.800 0.750 Open Manhole 3000
1.010 o 150 S22 3.000 1.790 1.060 Open Manhole 1800

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)

2.005 22.792 712.3 S13 3.440 1.917 0.998 Open Manhole 1500
2.006 8.846 804.2 S14 3.450 1.906 1.019 Open Manhole 1500
2.007 30.157 861.6 S15 3.320 1.871 0.849 Open Manhole 1500

1.004 9.243 1027.0 S16 3.280 1.862 0.818 Open Manhole 1500
1.005 31.886 996.4 S20 3.240 1.830 0.810 Open Manhole 1500

7.000 23.255 223.6 S18 3.200 2.052 0.923 Open Manhole 600
7.001 11.676 402.6 S19 3.120 1.948 0.872 Open Manhole 1350

8.000 21.240# 21240.0 Outlet 3.200 1.920 0.280 Open Manhole 3000
8.001 7.001# 149.0 S19 3.120 1.873 1.097 Open Manhole 1350

7.002 21.695 504.5 S20 3.240 1.830 1.035 Open Manhole 1500

1.006 21.368 1017.5 S21 3.300 1.809 0.891 Open Manhole 1500
1.007 8.527 947.4 POND 3.000 1.800 0.600 Open Manhole 3000
1.008 14.944 14944.0 POND OUTLET 3.000 1.799 0.001 Open Manhole 3000
1.009 4.433 443.3 S22 3.000 1.790 0.760 Open Manhole 1800
1.010 3.257 141.6 DITCH 3.000 1.767 1.083 Open Manhole 0
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Hydro-Brake® Optimum Manhole: S22, DS/PN: 1.010, Volume (m³): 3.4

Unit Reference MD-SHE-0104-5000-1110-5000
Design Head (m) 1.110

Design Flow (l/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 104

Invert Level (m) 1.790
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.110 5.0 Kick-Flo® 0.696 4.0
Flush-Flo™ 0.328 5.0 Mean Flow over Head Range - 4.4

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 3.5 0.800 4.3 2.000 6.6 4.000 9.1 7.000 11.9
0.200 4.8 1.000 4.8 2.200 6.9 4.500 9.6 7.500 12.3
0.300 5.0 1.200 5.2 2.400 7.2 5.000 10.1 8.000 12.7
0.400 5.0 1.400 5.6 2.600 7.4 5.500 10.6 8.500 13.1
0.500 4.8 1.600 5.9 3.000 8.0 6.000 11.1 9.000 13.4
0.600 4.6 1.800 6.3 3.500 8.6 6.500 11.5 9.500 13.8
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Cellular Storage Pipe: 4.000

Manning's N 0.050 Infiltration Coefficient Side (m/hr) 0.00000
Invert Level (m) 2.077 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

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

0.000 134.5 134.5 0.600 134.5 172.8 0.700 0.0 172.8

Cellular Storage Pipe: 6.000

Manning's N 0.050 Infiltration Coefficient Side (m/hr) 0.00000
Invert Level (m) 1.991 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

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

0.000 88.5 88.5 0.600 88.5 115.7 0.700 0.0 115.7

Cellular Storage Pipe: 8.000

Manning's N 0.050 Infiltration Coefficient Side (m/hr) 0.00000
Invert Level (m) 1.921 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

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

0.000 106.0 106.0 0.900 106.0 153.2 1.000 0.0 153.2

Tank or Pond Pipe: 1.008

Manning's N 0.035 Invert Level (m) 1.800

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

0.000 291.2 2.400 0.0 4.800 0.0 7.200 0.0 9.600 0.0
0.400 395.2 2.800 0.0 5.200 0.0 7.600 0.0 10.000 0.0
0.800 509.3 3.200 0.0 5.600 0.0 8.000 0.0
1.200 632.0 3.600 0.0 6.000 0.0 8.400 0.0
1.600 0.0 4.000 0.0 6.400 0.0 8.800 0.0
2.000 0.0 4.400 0.0 6.800 0.0 9.200 0.0
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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 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.900

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 4 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH D3 (1km) 0.213

FEH Rainfall Version 1999 E (1km) 0.307
Site Location GB 524350 331850 TF 24350 31850 F (1km) 2.506

C (1km) -0.021 Cv (Summer) 0.750
D1 (1km) 0.305 Cv (Winter) 0.840
D2 (1km) 0.295

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

DTS Status ON
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, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 S1 15 Winter 1 +0% 100/15 Summer 2.448
1.001 S2 15 Winter 1 +0% 100/15 Summer 2.385
1.002 S3 15 Winter 1 +0% 100/15 Summer 2.341
1.003 S4 15 Winter 1 +0% 100/15 Summer 2.236
2.000 S5 15 Winter 1 +0% 30/15 Summer 2.342
3.000 S6 15 Winter 1 +0% 30/15 Summer 2.416
2.001 S7 15 Winter 1 +0% 30/15 Summer 2.284
4.000 GCT1 120 Winter 1 +0% 2.117
4.001 Outlet 120 Winter 1 +0% 30/15 Summer 2.117
2.002 S8 15 Winter 1 +0% 30/15 Summer 2.234
2.003 S9 15 Winter 1 +0% 30/15 Summer 100/15 Winter 2.217
5.000 S10 15 Winter 1 +0% 30/15 Summer 2.339
2.004 S11 15 Winter 1 +0% 30/15 Summer 100/15 Winter 2.201
6.000 GCT2 30 Winter 1 +0% 100/720 Winter 2.084
6.001 Outlet 30 Winter 1 +0% 30/15 Summer 2.084
2.005 S12 15 Winter 1 +0% 30/15 Summer 2.188
2.006 S13 15 Winter 1 +0% 30/15 Summer 2.183
2.007 S14 15 Winter 1 +0% 100/15 Summer 2.180
1.004 S15 15 Winter 1 +0% 30/15 Winter 2.171
1.005 S16 15 Winter 1 +0% 100/15 Summer 2.163
7.000 S17 15 Winter 1 +0% 30/15 Summer 2.232
7.001 S18 15 Winter 1 +0% 30/15 Summer 2.122
8.000 GCT3 30 Winter 1 +0% 2.016
8.001 Outlet 30 Winter 1 +0% 30/15 Summer 2.017
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PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 -0.297 0.000 0.08 7.5 OK
1.001 S2 -0.260 0.000 0.15 11.6 OK
1.002 S3 -0.256 0.000 0.22 15.4 OK
1.003 S4 -0.316 0.000 0.17 20.5 OK
2.000 S5 -0.233 0.000 0.11 5.1 OK
3.000 S6 -0.153 0.000 0.23 6.5 OK
2.001 S7 -0.243 0.000 0.24 14.8 OK
4.000 GCT1 -0.660 0.000 0.00 52 1.7 OK
4.001 Outlet -0.109 0.000 0.09 1.1 OK
2.002 S8 -0.255 0.000 0.22 19.1 OK
2.003 S9 -0.235 0.000 0.31 18.7 OK 1
5.000 S10 -0.163 0.000 0.17 5.3 OK
2.004 S11 -0.306 0.000 0.18 21.0 OK 1
6.000 GCT2 -0.607 0.000 0.00 21 1.5 OK
6.001 Outlet -0.056 0.000 0.34 4.1 OK
2.005 S12 -0.286 0.000 0.16 18.7 OK
2.006 S13 -0.259 0.000 0.15 18.0 OK
2.007 S14 -0.326 0.000 0.14 21.7 OK
1.004 S15 -0.300 0.000 0.25 39.7 OK
1.005 S16 -0.299 0.000 0.32 45.5 OK
7.000 S17 -0.149 0.000 0.25 8.0 OK
7.001 S18 -0.155 0.000 0.30 11.4 OK
8.000 GCT3 -0.905 0.000 0.01 23 5.1 OK
8.001 Outlet -0.053 0.000 0.35 4.3 OK
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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)

7.002 S19 15 Winter 1 +0% 30/15 Summer 2.118
1.006 S20 15 Winter 1 +0% 100/15 Summer 2.118
1.007 S21 15 Winter 1 +0% 100/15 Summer 2.035
1.008 POND 1440 Winter 1 +0% 1.871
1.009 POND OUTLET 1440 Winter 1 +0% 100/180 Winter 1.870
1.010 S22 2880 Winter 1 +0% 30/240 Winter 1.879

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

7.002 S19 -0.130 0.000 0.20 14.0 OK
1.006 S20 -0.312 0.000 0.47 50.3 OK
1.007 S21 -0.374 0.000 0.30 50.7 OK
1.008 POND -1.129 0.000 0.00 38.1 OK
1.009 POND OUTLET -0.380 0.000 0.03 3.5 OK
1.010 S22 -0.061 0.000 0.24 2.6 OK
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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 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.900

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 4 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH D3 (1km) 0.213

FEH Rainfall Version 1999 E (1km) 0.307
Site Location GB 524350 331850 TF 24350 31850 F (1km) 2.506

C (1km) -0.021 Cv (Summer) 0.750
D1 (1km) 0.305 Cv (Winter) 0.840
D2 (1km) 0.295

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

DTS Status ON
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, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 40

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)

1.000 S1 15 Winter 30 +0% 100/15 Summer 2.668 -0.077
1.001 S2 15 Winter 30 +0% 100/15 Summer 2.645 0.000
1.002 S3 15 Winter 30 +0% 100/15 Summer 2.597 0.000
1.003 S4 15 Winter 30 +0% 100/15 Summer 2.552 0.000
2.000 S5 15 Winter 30 +0% 30/15 Summer 2.606 0.031
3.000 S6 15 Winter 30 +0% 30/15 Summer 2.615 0.046
2.001 S7 15 Winter 30 +0% 30/15 Summer 2.592 0.065
4.000 GCT1 30 Winter 30 +0% 2.295 -0.482
4.001 Outlet 30 Winter 30 +0% 30/15 Summer 2.295 0.069
2.002 S8 15 Winter 30 +0% 30/15 Summer 2.565 0.076
2.003 S9 15 Winter 30 +0% 30/15 Summer 100/15 Winter 2.552 0.100
5.000 S10 15 Winter 30 +0% 30/15 Summer 2.568 0.066
2.004 S11 15 Winter 30 +0% 30/15 Summer 100/15 Winter 2.539 0.032
6.000 GCT2 30 Winter 30 +0% 100/720 Winter 2.315 -0.376
6.001 Outlet 30 Winter 30 +0% 30/15 Summer 2.315 0.175
2.005 S12 15 Winter 30 +0% 30/15 Summer 2.526 0.052
2.006 S13 15 Winter 30 +0% 30/15 Summer 2.517 0.075
2.007 S14 15 Summer 30 +0% 100/15 Summer 2.506 0.000
1.004 S15 15 Winter 30 +0% 30/15 Winter 2.488 0.017
1.005 S16 15 Winter 30 +0% 100/15 Summer 2.462 0.000
7.000 S17 15 Winter 30 +0% 30/15 Summer 2.492 0.111
7.001 S18 15 Winter 30 +0% 30/15 Summer 2.453 0.176
8.000 GCT3 60 Winter 30 +0% 2.232 -0.689
8.001 Outlet 60 Winter 30 +0% 30/15 Summer 2.232 0.162
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PN
US/MH
Name

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 0.000 0.26 23.3 OK
1.001 S2 0.000 0.46 34.4 OK
1.002 S3 0.000 0.62 43.3 OK
1.003 S4 0.000 0.44 54.0 OK
2.000 S5 0.000 0.33 15.2 SURCHARGED
3.000 S6 0.000 0.69 19.7 SURCHARGED
2.001 S7 0.000 0.66 40.9 SURCHARGED
4.000 GCT1 0.000 0.01 27 5.5 OK
4.001 Outlet 0.000 0.92 11.0 SURCHARGED
2.002 S8 0.000 0.44 39.1 SURCHARGED
2.003 S9 0.000 0.55 33.5 SURCHARGED 1
5.000 S10 0.000 0.50 15.4 SURCHARGED
2.004 S11 0.000 0.37 43.6 SURCHARGED 1
6.000 GCT2 0.000 0.00 26 2.3 OK
6.001 Outlet 0.000 1.01 12.3 SURCHARGED
2.005 S12 0.000 0.24 27.2 SURCHARGED
2.006 S13 0.000 0.27 32.7 SURCHARGED
2.007 S14 0.000 0.24 38.0 OK
1.004 S15 0.000 0.59 92.3 SURCHARGED
1.005 S16 0.000 0.78 110.3 OK
7.000 S17 0.000 0.76 24.3 SURCHARGED
7.001 S18 0.000 0.98 37.4 SURCHARGED
8.000 GCT3 0.000 0.01 32 7.6 OK
8.001 Outlet 0.000 0.90 11.1 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)

7.002 S19 15 Winter 30 +0% 30/15 Summer 2.434
1.006 S20 15 Winter 30 +0% 100/15 Summer 2.430
1.007 S21 15 Winter 30 +0% 100/15 Summer 2.216
1.008 POND 960 Winter 30 +0% 1.992
1.009 POND OUTLET 960 Winter 30 +0% 100/180 Winter 1.993
1.010 S22 960 Winter 30 +0% 30/240 Winter 2.030

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

7.002 S19 0.186 0.000 0.44 30.3 SURCHARGED
1.006 S20 0.000 0.000 1.25 134.3 OK
1.007 S21 -0.193 0.000 0.80 133.1 OK
1.008 POND -1.008 0.000 0.00 55.2 OK
1.009 POND OUTLET -0.257 0.000 0.06 7.6 OK
1.010 S22 0.090 0.000 0.43 4.8 SURCHARGED
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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 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.900

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 4 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH D3 (1km) 0.213

FEH Rainfall Version 1999 E (1km) 0.307
Site Location GB 524350 331850 TF 24350 31850 F (1km) 2.506

C (1km) -0.021 Cv (Summer) 0.750
D1 (1km) 0.305 Cv (Winter) 0.840
D2 (1km) 0.295

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

DTS Status ON
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, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 S1 15 Winter 100 +40% 100/15 Summer 3.271
1.001 S2 15 Winter 100 +40% 100/15 Summer 3.268
1.002 S3 15 Winter 100 +40% 100/15 Summer 3.225
1.003 S4 15 Winter 100 +40% 100/15 Summer 3.138
2.000 S5 15 Winter 100 +40% 30/15 Summer 3.275
3.000 S6 15 Winter 100 +40% 30/15 Summer 3.314
2.001 S7 15 Winter 100 +40% 30/15 Summer 3.245
4.000 GCT1 960 Winter 100 +40% 2.762
4.001 Outlet 960 Winter 100 +40% 30/15 Summer 2.762
2.002 S8 15 Winter 100 +40% 30/15 Summer 3.179
2.003 S9 15 Winter 100 +40% 30/15 Summer 100/15 Winter 3.141
5.000 S10 15 Winter 100 +40% 30/15 Summer 3.197
2.004 S11 15 Winter 100 +40% 30/15 Summer 100/15 Winter 3.130
6.000 GCT2 960 Winter 100 +40% 100/720 Winter 2.764
6.001 Outlet 960 Winter 100 +40% 30/15 Summer 2.764
2.005 S12 15 Winter 100 +40% 30/15 Summer 3.117
2.006 S13 15 Winter 100 +40% 30/15 Summer 3.085
2.007 S14 15 Winter 100 +40% 100/15 Summer 3.060
1.004 S15 15 Winter 100 +40% 30/15 Winter 3.016
1.005 S16 15 Winter 100 +40% 100/15 Summer 2.956
7.000 S17 15 Winter 100 +40% 30/15 Summer 3.152
7.001 S18 15 Winter 100 +40% 30/15 Summer 2.906
8.000 GCT3 960 Winter 100 +40% 2.760
8.001 Outlet 960 Winter 100 +40% 30/15 Summer 2.760
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Roman Wharf High Street, Gosberton
Lincoln  LN1 1SR 10/5549
Date 12/12/2021 Designed by DM
File Surface Water Drainage Simul... Checked by
Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 0.526 0.000 0.48 43.3 FLOOD RISK
1.001 S2 0.623 0.000 1.00 75.5 FLOOD RISK
1.002 S3 0.628 0.000 1.46 102.3 FLOOD RISK
1.003 S4 0.586 0.000 1.15 140.7 FLOOD RISK
2.000 S5 0.700 0.000 0.67 31.6 FLOOD RISK
3.000 S6 0.745 0.000 1.41 40.4 FLOOD RISK
2.001 S7 0.718 0.000 1.59 98.0 FLOOD RISK
4.000 GCT1 -0.015 0.000 0.00 500 2.9 OK
4.001 Outlet 0.536 0.000 0.53 6.4 SURCHARGED
2.002 S8 0.690 0.000 1.15 101.9 FLOOD RISK
2.003 S9 0.689 2.436 1.82 110.5 FLOOD 1
5.000 S10 0.695 0.000 0.95 29.1 FLOOD RISK
2.004 S11 0.623 0.201 1.12 132.6 FLOOD 1
6.000 GCT2 0.073 0.000 0.00 571 0.8 SURCHARGED
6.001 Outlet 0.624 0.000 0.51 6.3 SURCHARGED
2.005 S12 0.643 0.000 1.15 132.9 FLOOD RISK
2.006 S13 0.643 0.000 1.28 153.5 SURCHARGED
2.007 S14 0.554 0.000 1.18 186.9 SURCHARGED
1.004 S15 0.545 0.000 2.10 331.1 SURCHARGED
1.005 S16 0.494 0.000 2.71 384.8 SURCHARGED
7.000 S17 0.771 0.000 1.60 50.9 FLOOD RISK
7.001 S18 0.629 0.000 2.15 82.1 FLOOD RISK
8.000 GCT3 -0.161 0.000 0.00 633 2.3 OK
8.001 Outlet 0.690 0.000 0.64 8.0 SURCHARGED
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Fosse House Residential Development
Roman Wharf High Street, Gosberton
Lincoln  LN1 1SR 10/5549
Date 12/12/2021 Designed by DM
File Surface Water Drainage Simul... Checked by
Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

7.002 S19 15 Winter 100 +40% 30/15 Summer 2.830
1.006 S20 15 Winter 100 +40% 100/15 Summer 2.788
1.007 S21 1440 Winter 100 +40% 100/15 Summer 2.763
1.008 POND 1440 Winter 100 +40% 2.762
1.009 POND OUTLET 1440 Winter 100 +40% 100/180 Winter 2.762
1.010 S22 1440 Winter 100 +40% 30/240 Winter 2.761

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

7.002 S19 0.582 0.000 1.23 85.3 FLOOD RISK
1.006 S20 0.358 0.000 4.64 500.0 SURCHARGED
1.007 S21 0.354 0.000 0.18 29.4 SURCHARGED
1.008 POND -0.238 0.000 0.00 51.1 FLOOD RISK
1.009 POND OUTLET 0.512 0.000 0.07 8.1 FLOOD RISK
1.010 S22 0.821 0.000 0.45 5.0 FLOOD RISK
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Drainage Drawings 
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NOTES

1. PROPOSED ADOPTABLE DRAINAGE WILL BE SUBJECT TO S104
      AGREEMENT WITH  SEVERN TRENT WATER.

2. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL
      RELEVANT ENGINEERS' AND ARCHITECT'S DRAWINGS.

3. THE DRAINAGE IS TO BE CONSTRUCTED IN ACCORDANCE WITH
       THE SEWERAGE SECTOR GUIDANCE (APRIL 2020), THE CIVIL
       ENGINEERING SPECIFICATION FOR THE WATER INDUSTRY  (7TH
       EDITION), THE BUILDING REGULATIONS AND ANGLIAN WATER
       REQUIREMENTS.

4. PREFABRICATED DRAINAGE COMPONENTS (e.g. PIPE
      ATTENUATION) ARE TO  BE INSTALLED IN ACCORDANCE WITH
      THE  MANUFACTURER'S DRAWINGS, SPECIFICATIONS AND
      INSTRUCTIONS.

5. UNLESS OTHERWISE INDICATED ROOF WATER DRAINAGE
      WITHIN PLOTS AND HOUSE FOUL  CONNECTIONS ARE TO BE
      100mmØ LAID AT 1:80 MINIMUM FALLS.

6.   ALL ROAD GULLY DRAINS TO BE 150mmØ AND ENCASED IN
      150mm CONCRETE SURROUND AT JUNCTION WITH MAIN SEWER.

KEY

FOUL DRAINAGE

SURFACE WATER DRAINAGE

FOUL PRESSURE SEWER

ROAD GULLY & 150mmØ DRAIN

A 08.07.21 SJBDMUpdated to suit revised site layout plan.

g

B 13.12.21 SJBDMRevised in accordance with revised layout & proposed levels.



675

900 min.

150 MIN. 150 MIN.

675mm x 675mm MINIMUM

COVER BEDDED ON MORTAR.

BRICKWORK TO BE CORBELLED

(MAXIMUM 30mm PER COURSE)

TO SUIT COVER.

ARCH OVER PIPE.

IN-SITU CONCRETE TO BE GEN3 (DESIGNED

TO BRE SPECIAL DIGEST 1 CONCRETE IN

AGRESSIVE GROUND).

HIGH-STRENGTH CONCRETE

TOPPING MINIMUM 20mm THICK.

1120 min.

900 min.

1120 min.

PIPE JOINT WITH CHANNEL TO

BE LOCATED 100mm INSIDE

FACE OF MANHOLE.

HAUNCHING TO M.H. COVER AND

FRAME. HAUNCHING TO BE AN

EPOXY RESIN MORTAR.

CLASS B ENGINEERING BRICKS

OR CONCRETE BLOCKS NOT

LESS THAN 200mm THICK.

BENCHING SLOPE TO BE 1:10

TO 1:30.

225mm TO BARREL OF PIPE.

INVERTS TO BE FORMED USING

CHANNEL PIECES.
INTERNAL DIMENSIONS OF MANHOLE NORMALLY

900mm x 675mm BUT MANHOLE WIDTH SHOULD

BE INCREASED FOR PIPES LARGER THAN 225mm

DIAMETER TO GIVE 225mm BENCHING EACH SIDE

AND THE BRICKWORK / MASONRY UNITS

CORBELLED DOWN TO SUIT COVER.

JOINT TO BE AS CLOSE AS POSSIBLE TO FACE OF

MANHOLE TO PERMIT SATISFACTORY JOINT AND

SUBSEQUENT MOVEMENT.

ROCKER PIPE

F.L.

NOTE

THE USE OF PRECAST RECTANGULAR MANHOLE UNITS WITH 150mm

GRADE GEN3 CONCRETE SURROUND (DESIGNED TO BRE SPECIAL

DIGEST 1 CONCRETE IN AGRESSIVE GROUND) IS PERMITTED.

F.L.

150mm THICK CONC.

SLAB REINFORCED

WITH 1 LAYER A393

MESH BOTTOM (40

COVER). CONCRETE

GRADE TO BE C28/35

SEWER PIPE

TYPE S GRANULAR

SURROUND.

ROAD LAYERS

300mm MINIMUM BEARING

ON ORIGINAL GROUND.

PROTECTION OF ADOPTABLE SEWER LAID AT SHALLOW DEPTHS

DEPTH TO CROWN OF PIPE <1.2m

IN HIGHWAYS

150

1200

600

TYPE 'S' PIPE BEDDING

150

UNDER ROADS, TYPE 1 MATERIAL

UP TO FORMATION LEVEL;

ELSEWHERE SELECTED SUBSOIL

FREE FROM VEGETABLE MATTER,

LUMPS OF CLAY OR BUILDING

RUBBISH

BEDDING FACTOR 2.2

100 min.O.D/6

O.D + 300 min.
O.D + 600 max.

HAUNCHING TO BE AN

EPOXY RESIN MORTAR

Chamber height
(not less than 900 mm)

Distance between top of pipe
and underside of precast section to be
minimum 50 mm to maximum 300 mm

225 mm to underside of channel

Minimum clear access 600mm

450 mm

Precast concrete chamber sections

complying with Clause E2.29

jointed with mortar, elastomeric

or plastomeric seals

minimum from

edge of stepping

(See Clause B5.2.29)

DN/ID to Clause B5.2.12

Cover complying with Clause E2.32.

600 mm x 600 mm clear opening

Mortar bedding and haunching

to cover and frame

to Clause E6.7

The bottom precast manhole

ring to be built into base

concrete minimum 75 mm

Benching slope to

be 1:10 to 1:30

Pipe joint with channel

to be located minimum 100 mm

inside face of manhole

Joint to be as close as possible to

face of manhole to permit satisfactory

joint and subsequent movement

Construction joint

Minimum width of

benching to be 225 mm

Inverts to be formed
using channel pipes

Minimum 2 - 4 maximum courses

Class B engineering bricks or precast

concrete cover frame seating rings

Minimum 20 mm thick

high-strength concrete topping

complying with Clauses E4.3

and E6.5 neatly shaped

and finished to all branch connections

TYPICAL MANHOLE DETAIL - TYPE B

Depth from cover level to soffit of pipe 1.5 m to 3.0 m

Lifting holes in concrete

rings to be pointed

In-situ GEN3 concrete surround 150mm

thick complying with E4.1

and BRE Special Digest 1

Double width plastic encapsulated

mild steel step rungs.

Min. 250mm - max. 300mm spacing

675mm maximum to first

step rung from cover level

Self-cleaning toe holes

to be provided where channel

exceeds 600 mm wide

See  Figure B.13 and

Clause E6.6.2

for rocker pipe details

Precast concrete slab

complying with E2.30

In-situ GEN3 concrete complying

with E4.1 and BRE Special Digest 1

Preformed swept channels

 TYPICAL ARRANGEMENT OF PIPE JUNCTIONS WITHIN MANHOLES

Nominal diameter (mm)
Maximum

effective length (m)

601 - 750

over 750

150 - 600 0.6

1.00

1.25

Rigid pipes built into manhole should have a flexible joint as close as feasible to the
external face of the structure and the length of the next rocker pipe should be as shown.

All pipes entering the bottom of the manhole to have soffits level.

Sectional Plan

No junction less than 90º
from outgoing sewer

Rocker pipe required
for rigid pipes

Minimum 20 mm high-strength
concrete topping complying
with Clause E4.3 and E6.5
neatly shaped and finished
to all branch connections

Mortar bedding and haunching
to cover and frame to Clause E6.7

Inverts to be formed using
channel pieces

See Figure B.13 and Clause E6.6.2
for rocker pipe details

1220 mm x 685 mm multiple
ductile iron cover
Cover complying with Clause E2.32

Engineering brickwork to
be corbelled (maximum 30mm
per course) to suit cover.
Brickwork min. 2 - 4 max. courses.

Joint to be as close as possible
to face of manhole to permit
satisfactory joint and
subsequent movement

Internal dimensions of manhole normally
1200 mm x 900 mm but manhole width should be
increased for pipes larger than 450 mm diameter
to give 225 mm benching each side and the
brickwork/masonry units corbelled down
to suit cover

In-situ GEN3 concrete complying with
E4.1 and BRE Special Digest 1

Note: The use of precast concrete chamber units to E2.29
with 150 mm GEN3 in-situ concrete complying with E4.1 and BRE Special Digest 1

in place of brickwork construction is permitted.

1200mm

150 mm minimum225 mm to barrel of pipe

450mm minimum from
edge of stepping
(See Clause B5.2.29)

Benching slope to be 1:10 to 1:30

Minimum width of
benching to be 225 mm

Precast concrete chamber sections
complying with Clause E2.29 jointed
with mortar, elastomeric or
plastomeric seals. Chamber wall to
be minimum 125 mm

Double width plastic encapsulated

mild steel step rungs.

Min. 250mm - max. 300mm spacing

675mm maximum to first

step rung from cover level

Precast concrete rings shall not be

cut under any circumstance.

Precast concrete rings shall not be

cut under any circumstance.

Minimum internal dimensions
450 mm diameter or

450 mm x 450 mm

Granular bedding material

Joints between base and
shaft and between shaft
components to be fitted
with watertight seals

Class B engineering
brickwork or precast

concrete cover frame
seating rings

Minimum 150 mm thick
granular type I

sub-base material
to Clause E2.43

or GEN3 in-situ concrete
surround complying with E4.1

 and BRE Special Digest 1
in accordance with the

manufacturer's instruction

Granular type I
sub-base material

to Clause E2.43
(thickness varies)

Flexible seal
(Seal needs to be
watertight and provide
a suitable specification
for the details and material)

Temporarily cap shaft
during construction

Surface course
Binder course
Base course

Joint to be as close
as possible to face of
chamber to permit
satisfactory joint and
subsequent movement

Base unit to have all
connections with soffit

levels set no lower than
that of the main pipe

If distance from cover level
to soffit of pipe is > 1m,

 access opening
shall be restricted to

 350 mm diameter
or 300 mm x 300 mm

Invert of connecting pipe at least
50 mm above that of the main pipe

Plastic chambers and rings shall comply with Clause E2.31

Mortar bedding and haunching to
cover and frame to Clause E6.7

Precast concrete
slab or in-situ

concrete slab to
support cover

and frame

Minimum 50 mm gap
between slab
and chamber unit

TYPICAL INSPECTION CHAMBER DETAIL - TYPE D

Depth from cover level to soffit of pipe up to 2 m
Flexible material construction for use in areas subject to vehicle loading

 TYPICAL INSPECTION CHAMBER DETAIL - TYPE E
Depth from cover level to soffit of pipe up to 2 m

Flexible material construction

150 mm deep concrete collar

Topsoil

150 mm thick  bedding material
to Clause E2.25

Joints between base and shaft
and shaft components to be
fitted with watertight seals

Joints between base and shaft
and shaft components to be
fitted with watertight seals

Minimum internal dimensions
180 mm diameter or

225 mm x 100 mm

Unused inlet to be
sealed and watertight

Flexible inlet/outlet
and/or bend
(maximum angle 45°)

Where chambers are positioned on 90°
corners, always use the main channel by
fitting a 45° bend on the inlet and outlet

150 mm thick  bedding material
to Clause E2.25

Joint to be as close as possible
to face of chamber to permit

satisfactory joint and
subsequent movement

Base unit to have all connections
with soffit levels set no lower

than that of the main pipe

Minimum internal dimensions
180 mm diameter or

225 mm x 100 mm

Cover complying with Clause E2.32

Cover complying with Clause E2.32

Sited in driveways/paved areas

Sited in domestic gardens

Plastic chambers and rings shall comply with Clause E2.31

Mortar bedding and haunching to
cover and frame to Clause E6.7

Minimum 150mm thick
granular type I sub-base

 material to Clause E2.43
or GEN3 in-situ concrete surround

complying with E4.1
and BRE Special Digest 1

Minimum 150 mm thick
granular type I sub-base

 material to Clause E2.43
or GEN3 in-situ concrete surround

complying with E4.1
and BRE Special Digest 1

Mortar bedding and haunching to
cover and frame to Clause E6.7

If distance from cover level to soffit of pipe
is > 1m, access opening shall be restricted
to 350 mm diameter or 300 mm x 300 mm

Base unit to have all connections
with soffit levels set no lower

than that of the main pipe

TYPICAL DETAIL OF OUTFALL TO ATTENUATION POND & DITCH

Rocker pipe, see
Clause E6.6.2 for details

150 mm minimum concrete bed
and surround to pipe cast

integrally with headwall

150 mm thick stone pitching set in and
bedded on in-situ concrete or precast concrete
headwall, designed to BRE Special Digest 1,
Concrete in Agressive ground

Flap valve required for PS
overflow, tidal or other areas
at risk of backing up

Construction joints

Note: Stone pitching to be smooth,
          hard and durable

Water level

Water level
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SURFACE CONSTRUCTION

150 min

150 min

DRAINS WITH FLEXIBLE BED & SURROUND

BEDDING & TRENCH DETAILS

NOTE
WHERE DRAINS ARE LAID UNDER BUILDINGS
THEY SHALL HAVE TYPE 'Z' BED AND SURROUND
IRRESPECTIVE OF DEPTH OF DRAIN.

GRANULAR MATERIAL  COMPLYING WITH 
IGN 4-08-01 AND WIS 4-08-02

GRANULAR SUB BASE MATERIAL (DOT TYPE 1)
DEPOSITED IN LAYERS NOT EXCEEDING 225mm

SELECTED EXCAVATED MATERIAL COMPLYING

GRADE C20 CONCRETE
(20mm AGGREGATE) TRENCH WIDTHS

DIA. OF DRAIN WIDTH

100
150
225
300

550
600
700
750

COMPRESSIBLE FILLER BOARD
COMPLYING WITH CL.2.52 (REF. NOTE 2)

SECTION ON DRAIN WITH BED TYPE Z @ PIPE JOINTS

NOTE
NO MECHANICAL COMPACTION WITHIN
300mm OF CROWN OF PIPE.

150 min

150 min

TYPE 'S' TYPE 'S'

150 min

150 min

DRAINS WITH CONCRETE BED AND SURROUND

150 min

150 min

PARKING, WHERE DRAINS HAVE
APPLICABLE UNDER DRIVEWAYS, 

FOOTPATHS,ETC. WHERE DRAINS 
HAVE MORE THAN 350mm COVER.

APPLICABLE UNDER GARDENS, 

UNCONSOLIDATED THICKNESS AND THEN FULLY
COMPACTED.

TYPE 'Z'TYPE 'Z'

MORE THAN 900mm COVER.
ETC. WHERE DRAINS HAVE LESS THAN
350mm COVER.

APPLICABLE UNDER GARDENS, FOOTPATHS, 
PARKING ETC WHERE DRAINS
APPLICABLE UNDER DRIVEWAYS, 

HAVE LESS THAN 900mm COVER.

WITH IGN 4-08-01 AND WIS 4-08-02

375 800

FOR PRIVATE DRAINAGE

GRANULAR MATERIAL COMPLYING WITH 
IGN 4-08-01 AND WIS 4-08-02

 (COVER DEPTH AT LEAST 1.2m & 0.5m UNDER 

ROADS AND ELSEWHERE RESPECTIVELY)

300mm THICK LAYER

ENGINEERED SOIL MIX TO

IMPROVE DURABILITY

SUB SOIL

MAX. DESIGN WATER LEVEL

ATTENUATION POND BASIN PART SECTION

VEGETATION - GRASS,

NATIVE PLANTS, ETC.

1:3 SIDE SLOPE

3.100m AOD MINIMUM BANK LEVEL

1.280m AOD

120
0Ø

1200Ø

VORTEX FLOW CONTROL CHAMBER
SUPPLIED BY POLYPIPE CIVILS LTD

675mm x 675mm CLEAR OPENING COVER

COMPLYING WITH BS EN 124 AND BS 7903.

ENGINEERING BRICKWORK 3 COURSES MAX.

PRECAST CONCRETE COVER SLAB.

1200mm∅ RIDGISTORM CHAMBER

CONCRETE SURROUND 150mm THICK.

BENCHING SLOPE TO BE 1:10 TO 1:30.

          225mm∅ OUTLET PIPE

225mm THICK BASE SLAB

150mm∅ INLET PIPE

PLAN

SECTION

CROWN VORTEX VALVE

100100

100

100

PIPE

COMPRESSIBLE

FILLER

CONCRETE PIPE

SURROUNDSPIGOT AND SOCKET JOINT

100100

100

100

COMPRESSIBLE

FILLER

CONCRETE PIPE

SURROUNDSLEEVE JOINT

JOINTS FOR CONCRETE ENCASED PIPES

MAX. DESIGN WATER LEVEL

PERMANENT WATER LEVEL 1.880m AOD

.

STEEL PLATE 80mm x 12mm x

*W LONG BOLTED TO THE

HEADWALL AT MAXIMUM 300mm

CENTRES.

INTERMEDIATE BRACKET HINGES

TO SUIT PIPE. DIAMETER NOT

GREATER THAN 500 CENTRES.

TWO STEEL CONNECTORS 60mm

x 40mm x 20mm DRILLED 22mm

AND JOINED TOGETHER BY M20

BOLT TO FORM GATE HINGE ON

ONE SIDE.

SCREEN TO BE SECURED TO WALL PLATE

CONNECTORS BY HEAVY-DUTY PADLOCK ON ONE

SIDE.

50mm x 12mm FLAT BARS AT 100mm SPACING.

ADDITIONAL SUPPORT CONNECTORS IF REQUIRED.

70mm x 70mm x 10mm STEEL ANGLE SCREEN

FRAME.

PIPE.

80mm x 12mm WALL PLATE.

70mm x 70mm x 10mm STEEL ANGLE SCREEN

FRAME.

50mm x 12mm FLAT BARS AT 100mm SPACING.

*WIDTH = PIPE O.D. + 270mm

ELEVATION

SECTION A-A

AA

40

40

40

60

WALL PLATE.

FILLET WELD.

Ø22mm DRILLED

SCREEN FRAME

M20 BOLT THROUGH C/W WASHERS

UNDER BOLT HEAD AND NUT. NYLON

WASHER BETWEEN FACES.

DETAIL OF CONNECTORTYPICAL OUTFALL SAFETY GRILLE
FOR OUTFALLS OF 350mm DIAMETER OR GREATER.

NOTES

1. *WIDTH (W) TO SUIT PIPE OUTSIDE DIAMETER.

2. MILD STEEL FABRICATION TO BE HOT DIP GALVANISED TO BS EN 1461.

PIPE

Depth from cover level to soffit of pipe less than 1.5 m
525mm and 600mm diameter pipes.

 TYPICAL MANHOLE DETAIL - TYPE C

Depth from cover level to soffit of pipe less than 1.5 m
525mm and 600mm diameter pipes.

Rigid material construction

 TYPICAL MANHOLE DETAIL - TYPE C1
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NOTES

1. THIS DRAWING SHOULD BE READ TOGETHER WITH THE DESIGN
      & CONSTRUCTION GUIDANCE (DCG) (APPENDIX C OF THE
      SEWERAGE SECTOR GUIDANCE, APRIL 2020).

2. MANHOLES TYPE C1 ARE A SITE-SPECIFIC SOLUTION IN
      ACCORDANCE WITH FIGURE B3 IN THE DCG. THE DETAIL IS
      BASED ON ANGLIAN WATER'S FORMER TYPE D TYPICAL
      MANHOLE DETAIL.
      MANHOLES TYPE PF ARE TO BE INTEGRALLY FABRICATED IN
      THE PIPE ATTENUATION STRUCTURES.

A 08.07.2021 SJBDMFoul schedule updated to suit revised site layout plan.

B 14.12.2021 SJBDMSchedules updated to suit revised drainage.
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