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Introduction.   

Reference:  

Planning application for the redevelopment of a former agricultural stable into a single detached residential dwelling. 

Purpose of Report: 

The primary purpose of this report is to identify specific drainage proposals for parts of the proposed site in 

accordance with the national drainage hierarchy for surface water disposal & exceedance characteristics, also 

considering the proposed end adopters and their requirements. 

Regarding site assessment, this report will appraise the existing site and local drainage infrastructure, assess the 

suitability of the proposed development, giving recommendations for drainage design & management, specifically 

for approval of the LLFA/EA/sewerage undertakers, as applicable.   

General principles: 

Drainage from new developments is to be designed to follow the national drainage hierarchy for surface water 
discharge to the following networks in order of preference: 

• infiltration 

• watercourse 

• public sewer 

Flow rates (existing & proposed) are to be estimated for approval using the following methodology: 

• Development should aim to deliver greenfield runoff on greenfield sites up to a 100yr rainfall event, 
considering climate change. 

• Development should aim for a minimum reduction in surface water runoff rates of 50% for Brownfield sites 
on a 1yr rainfall event. 

• Development should be designed so that there is no flooding to the development in a 30yr event and so that 
there is no property flooding in a 100yr event considering climate change. 

Plans.   

Location Plan.   

The Application Site (red line plan in Appendix) is located to the northwest side of No.19 Broad Lane, Rochdale. 

The Site sits within a small hamlet in a predominantly rural area. 

The closest open watercourses are an unnamed tributary to Suden Brook 250m southwest, and Suden Brook itself 

located 325m southwest. 

Site Plan.   

The Site comprises a rectangular plot of land 690sqm in area.  It has a Site building currently used as a horse stable, 

with a small paddock area to the front, and open space adjacent. 

The Proposed Site Plan in the Appendix shows the existing building to be renovated into a residential dwelling. 

Site access is to the northeast side adjacent No.19 Broad Lane, and the remainder of the site area is to comprise 

soft landscaping/garden area. 

Existing Site areas are as follows: 
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• Stable roof areas (impermeable)   100 sqm 

• Soft landscaping (permeable)   590 sqm 

• General hardstanding (permeable)  0 sqm 

• Total      690 sqm 

Proposed Site areas are as follows: 

• Dwelling roof area (impermeable)  100 sqm 

• Gardens/pathways (permeable)   485 sqm 

• General hardstanding/drive (permeable)  105 sqm 

• Total      690 sqm 

Desk Surveys & Investigations.   

Existing and proposed topography.   

No topographic survey has yet been undertaken. 

Geology & Site Investigations.   

BGS maps indicate the Site to be underlain by undifferentiated Pennine Lower Coal Measures – generally mudstone 

with thin interbedded sandstone layers. 

The maps show Hummocky Glacial Deposits (clay). 

HR Wallingford maps suggest the Site comprises heavy clay subsoil, soil class 4.  

Shallow trenching across the Site for foundations noted a relatively impermeable clay subsoil below a more permeable 

slightly sandy slightly gravelly silty made ground to the rear of the Site approximately 1.25m deep. 

Drainage Surveys. 

No drainage survey of the Site has yet been undertaken. 

There are no sewer mains in the local area. 

Assessments.   

Climate change impacts.   

Climate change allowances allow for 

uncertainty in the climate model, and the 
resultant change assumed through time.  

Allowances are thus related to the type of 
development and the potential lifetime 

expected of such development set within 

specific catchment areas.  The Site is within the 
Ribble Management catchment area, and the 

associated climate change allowances are 

defined as per the map inset: 

Residential developments are classified within 

the ‘2070s’ timeframe resulting in a 45% 
climate change allowance to be included on a 
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1% annual exceedance (100yr) rainfall event and a 40% climate change allowance to be included on the 3.3 & 

annual exceedance rainfall event (30yr).  

Existing surface water system.   

Hydrological characteristics for the site were obtained from the HR Wallingford mapping database: 

 
 

DESIGN RAINFALL 1YR (THE WALLINGFORD PROCEDURE) 

Design rainfall in accordance with the Wallingford Procedure 

Tedds calculation version 2.0.02 

Design rainfall intensity 

Location of catchment area Other 

Storm duration D = 30 min 

Return period Period = 1 yr 

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.300 

5-year return period rainfall of 60 minutes duration M5_60min = 20.0 mm 

Increase of rainfall intensity due to global warming pclimate = 0 % 

Factor Z1 (Wallingford procedure) Z1 = 0.77 

Rainfall for 30min storm with 5 year return period M5_30mini = Z1 ´ M5_60min = 15.4 mm 

Factor Z2 (Wallingford procedure) Z2 = 0.62 

Rainfall for 30min storm with 1 year return period M1_30min = Z2 ´ M5_30mini = 9.6 mm 

Design rainfall intensity Imax = M1_30min / D = 19.1 mm/hr 

 

DESIGN RAINFALL 30YR (THE WALLINGFORD PROCEDURE) 

Design rainfall in accordance with the Wallingford Procedure 

Tedds calculation version 2.0.02 

Design rainfall intensity 

Location of catchment area Other 

Storm duration D = 30 min 

Return period Period = 30 yr 

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.300 

5-year return period rainfall of 60 minutes duration M5_60min = 20.0 mm 

Increase of rainfall intensity due to global warming pclimate = 0 % 

Factor Z1 (Wallingford procedure) Z1 = 0.77 

Rainfall for 30min storm with 5 year return period M5_30mini = Z1 ´ M5_60min = 15.4 mm 

Factor Z2 (Wallingford procedure) Z2 = 1.53 

Rainfall for 30min storm with 30 year return period M30_30min = Z2 ´ M5_30mini = 23.5 mm 

Design rainfall intensity Imax = M30_30min / D = 47.1 mm/hr 
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DESIGN RAINFALL 100YR (THE WALLINGFORD PROCEDURE) 

Design rainfall in accordance with the Wallingford Procedure 

Tedds calculation version 2.0.02 

Design rainfall intensity 

Location of catchment area Other 

Storm duration D = 30 min 

Return period Period = 100 yr 

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.300 

5-year return period rainfall of 60 minutes duration M5_60min = 20.0 mm 

Increase of rainfall intensity due to global warming pclimate = 0 % 

Factor Z1 (Wallingford procedure) Z1 = 0.77 

Rainfall for 30min storm with 5 year return period M5_30mini = Z1 ´ M5_60min = 15.4 mm 

Factor Z2 (Wallingford procedure) Z2 = 1.99 

Rainfall for 30min storm with 100 year return period M100_30min = Z2 ´ M5_30mini = 30.7 mm 

Design rainfall intensity Imax = M100_30min / D = 61.4 mm/hr 

 

Proposed Surface Water System.   

Following the guidance of hierarchy for disposal of surface water (SUDS): 

 INFILTRATION: Due to the absence of sewers in the local area, and potential for infiltration to the on-site 

made ground, infiltration tests were undertaken.  An infiltration test pit was excavated to the rear of the 

southeast site corner to 1.2m depth, and tested in accordance with BRE365 guidance.   

Refer to photos/test sheets in Appendix; as well as calculation summary below: 

 

A design infiltration rate was identified for the Site and used in Microdrainage to design a soakaway which 
accounts for the 100+45% pluvial event.  Refer to full soakaway test results and Microdrainage storm 

analysis in the Appendix. 

 WATERCOURSE:  Not available.  

 SW SEWER:  Not available.  

 COMBINED SEWER:  Not available. 

soakaway test as per BRE Digest 365

client John Johnson

project 19 Broad Lane

locn adjacent TH1

date

provide a clean vertical sided pit or trench

pit length 1.2 m

pit width 0.3 m

pit depth b GL 1.0 m

pit equiv dia 0.1 m

pit base area 0.36 sqm

TEST DATE INFILTRATION RATE

m/s m/hr

TEST 1 16.04.2024 1.6E-05 5.7E-02

TEST 2 20.05.2024 1.1E-05 4.0E-02

TEST 3 03.06.2024 1.4E-05 4.9E-02

Design infiltration rate 1.4E-05 4.9E-02
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Proposed Foul Water System.   

There are no sewer mains locally so a package sewage treatment plant (PSTP) will be required.   

There is no watercourse in close proximity to the Site, and due to the Site constraints, neither a drainage field nor 

mound can be designed due to size and proximity requirements set out in the Building Regulations.   

Usually a drainage field/mound would provide the requisite tertiary treatment of final effluent in the upper soil layers, 
prior to deeper infiltration.  However, as this will not be possible at the Site, a tertiary treatment filter unit will be 

used to mimic the biological effects of the drainage field/mound, prior to discharge to soakaway as per section 

H2.1.38 of Building Regulations Approved Document H: 

 

The proposed development is for a residential dwelling with 2No. bedrooms. 

Package treatment plants are sized in accordance with British Water Flows & Loads 4. 

Regarding domestic housing specifically, treatment systems for a single house with up to and including 3 bedrooms 

are designed for a minimum population (P) of 5 people.  For single dwellings with more than 3 bedrooms, an 

additional 1 P is added for each additional bedroom. 

Given the proposed dwelling has 2 bedrooms, this equates to a population equivalent of 5P. 

The expected loadings from such a system are as follows: 

Per person/activity/day Flow 

(l/d) 

BOD 

(g) 

Ammonia  

(N) 

 Population 

(P) 
per head total per head total per head total 

Domestic 
standard 

residential 

5 150 750 60 300 8 40 

The package sewage treatment plant proposed for primary/secondary effluent treatment is a Rewatec ASP6 PE (or 
similar), suitable to treat loads per day of up to 900l, 360gBOD5 & 48g NH3 as per the below specification, (drawing 

in Appendix): 
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The tertiary treatment prior to discharge is proposed using a PremierTech Ecolflo 6, which comprises a coconut husk 

filtering medium to further reduce COD, BOD, SS & NH4.  

Additional Recommendations.   

This report should be issued to the LPA/B.Control for approval prior to construction. 
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Appendix.   

Location Plan.   
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Existing Site Plans. 

 

Proposed Site Plans. 
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Infiltration Test & Soakaway Calculations.  

 

 

soakaway test as per BRE Digest 365

client John Johnson

project 19 Broad Lane

locn adjacent TH1

pit length 1.2 m

pit width 0.3 m

pit depth b GL 1.0 m

pit equiv dia 0.1 m

pit base area 0.36 sqm

TEST DATE INFILTRATION RATE

m/s m/hr

TEST 1 16.04.2024 1.6E-05 5.7E-02

TEST 2 20.05.2024 1.1E-05 4.0E-02

TEST 3 03.06.2024 1.4E-05 4.9E-02

Design infiltration rate 1.4E-05 4.9E-02

Test 1 Test 2 Test 3 
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test 1 16.04.2024

duration

depth 

from 

GL

depth 

from 

base

depth 

from 

wt

% 

depth

wetted 

area volume

hr min mins m m m sqm cum

13 45 0 0.36 0.64 0.58 100 2.1 0.2

14 0 15 0.51 0.49 0.43 74 1.7 0.2

14 15 30 0.61 0.39 0.33 57 1.4 0.1

14 30 45 0.66 0.34 0.28 48 1.2 0.1

14 45 60 0.71 0.29 0.23 40 1.1 0.1

15 0 75 0.74 0.26 0.2 34 1.0 0.1

15 15 90 0.76 0.24 0.18 31 0.9 0.1

15 30 105 0.81 0.19 0.13 22 0.8 0.0

15 45 120 0.85 0.15 0.09 16 0.6 0.0

16 0 135 0.89 0.11 0.05 9 0.5 0.0

16 15 150 0.91 0.09 0.03 5 0.5 0.0

16 30 165 0.94 0.06 0 0 0.4 0.0

from charts

volume @ 75% depth V75 0.155 cu m

volume @ 25% depth V25 0.055 cu m

time @ 75% depth t75 15 mins

time @ 25% depth t25 100 mins

surface area @ 50% depthAp50 1.23 sq m

infiltration rate f m/s

time

1.6E-05
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test 2 20.05.2024

duration

depth 

from 

GL

depth 

from 

base

depth 

from 

wt

% 

depth

wetted 

area volume

hr min mins m m m sqm cum

11 15 0 0.36 0.64 0.61 100 2.2 0.2

11 30 15 0.51 0.49 0.46 75 1.7 0.2

11 45 30 0.56 0.44 0.41 67 1.6 0.1

12 0 45 0.61 0.39 0.36 59 1.4 0.1

12 30 75 0.69 0.31 0.28 46 1.2 0.1

13 0 105 0.76 0.24 0.21 34 1.0 0.1

13 30 135 0.8 0.2 0.17 28 0.9 0.1

14 0 165 0.84 0.16 0.13 21 0.8 0.0

14 30 195 0.86 0.14 0.11 18 0.7 0.0

15 0 225 0.91 0.09 0.06 10 0.5 0.0

15 30 255 0.97 0.03 0 0 0.4 0.0

from charts

volume @ 75% depth V75 0.165 cu m

volume @ 25% depth V25 0.055 cu m

time @ 75% depth t75 15 mins

time @ 25% depth t25 145 mins

surface area @ 50% depthAp50 1.28 sq m

infiltration rate f m/s

time

1.1E-05
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test 3 03.06.2024

duration

depth 

from 

GL

depth 

from 

base

depth 

from 

wt

% 

depth

wetted 

area volume

hr min mins m m m sqm cum

12 15 0 0.15 0.85 0.65 100 2.3 0.2

12 45 30 0.31 0.69 0.49 75 1.8 0.2

13 15 60 0.46 0.54 0.34 52 1.4 0.1

13 45 90 0.56 0.44 0.24 37 1.1 0.1

14 15 120 0.61 0.39 0.19 29 0.9 0.1

14 45 150 0.66 0.34 0.14 22 0.8 0.1

15 15 180 0.67 0.33 0.13 20 0.8 0.0

15 45 210 0.72 0.28 0.08 12 0.6 0.0

16 15 240 0.75 0.25 0.05 8 0.5 0.0

16 45 270 0.78 0.22 0.02 3 0.4 0.0

17 15 300 0.8 0.2 0 0 0.4 0.0

from charts

volume @ 75% depth V75 0.175 cu m

volume @ 25% depth V25 0.06 cu m

time @ 75% depth t75 30 mins

time @ 25% depth t25 135 mins

surface area @ 50% depthAp50 1.34 sq m

infiltration rate f m/s

time

1.4E-05
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Microdrainage Soakaway Design Calculations.  
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