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1 Introduction    
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1.1.1 The village of Stoke Goldington, situated approximately 5 miles north of Milton 
Keynes, suffered two severe flooding events on the 4th June and the 2nd July 2007.  

1.1.2 Flooding occurred in Stoke Goldington and other local villages, with 
approximately 50 properties being affected.  The number of residents displaced as a 
result of internal flooding was assessed following the return of questionnaires recently 
issued out to the local community. 

1.1.3 The River Great Ouse is the nearest main river and is located approximately 1 
mile south east of Stoke Goldington.  A number of smaller ordinary watercourses flow 
through the village, which serve the surrounding area; these flow through the village via 
a combination of ditches and culverts and eventually outfall to the River Great Ouse.  
The principal drainage systems serving the village are illustrated on the plan in Appendix 
G.  

1.1.4 At the north end of the village, two watercourses come to their confluence 
immediately to the north of the Orchard Way development; these accommodate land 
drainage from fields extending to the north of Stoke Park Woods.  

1.1.5 To the west of the village, land drainage from adjacent fields issues into an 
open ditch and flows alongside 1 Ram Alley.  

1.1.6 At the southern end of the village a watercourse flows alongside Town End 
Crescent. 

1.1.7 Stoke Goldington watercourses combine and flow eastwards from the village 
for 0.5 miles to their confluence with watercourses from Ravenstone and Eakley Lanes 
before down to the River Great Ouse. 
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1.2.1 This investigation is being undertaken on behalf of HBS acting for Milton 
Keynes Council to provide an independent investigation into the recent flooding in the 
Stoke Goldington area to determine the sources and causes of the problem.  The 
investigation will ultimately seek to identify and recommend appropriate immediate, 
short, medium and long term remedial measures. 
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1.3.1 A Stage 1 study was carried out in August 2007.  The purpose of the study was 
to obtain as much evidence and data of the flooding as possible in order to recommend 
appropriate mitigation measures to minimise flooding occurring. 

1.3.2 The study involved a desk study being undertaken to review local flooding 
information, questionnaires distributed to local residents (to obtain first hand knowledge) 
and site visits. 

1.3.3 Refer to Section 3.0 for the initial findings to this investigation.  
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1.4.1 Information sourced from a desk study, discussions and interviews with 
selected residents, anecdotal evidence, historical flooding data and engineering 
judgement has been complied and evaluated to produce Table 1 below, which identifies 
the sources of flooding in Stoke Goldington.  

 

Assessed Source of Flooding YES / NO 

Fluvial flooding 

- from main rivers e.g. River Great Ouse 

- from ordinary watercourses / ditches 

 

NO 

 

YES 

Sewer Flooding Partly YES 

Highway Drainage YES 

Overland runoff YES 

Groundwater flooding  NO (but geology of upstream 
catchment may be a key factor in 
overland runoff characteristics) 

Infrastructure failure 

- culvert capacity 

- culvert maintenance 

 

YES 

partly but not primary 

Water Main failure NO 

Extreme localised rainfall YES 

Table 1 – ‘Assessed’ Sources of Flooding in Stoke Goldington 
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1.5.1 The following actions are recommended for the Stage 2 investigation and will 
provide a more comprehensive appreciation of the flooding mechanisms and controlling 
factors: 

�  Hydraulic analysis of existing highway drainage network (extent shown on plan 
in Appendix D). 

�  Confirm drainage catchments and estimate drainage catchment runoff for input 
in model. 

�  Investigate local geology (in particular the interaction of the limestone and clay 
within the upper catchment areas). 

�  Investigate historic ponds and ditches and function of existing ponds located in 
the upper reaches of the land drainage catchments. 

�  Assess drainage system capacity. 

�  Investigate potential flood alleviation options  

- culvert capacity enhancements 

- upstream attenuation 

- watercourse diversion 

- landowner actions / maintenance responsibilities  
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2 Data Collection    
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2.1.1 Information has been collated from the following sources; 

�  Web Research - searches of local news sites, residents website, historical 
documents 

�  Environment Agency 

�  Anglian Water - Sewer records and previous reports on flooding in the area 

�  Geological maps 

�  Historical maps 

�  Historical flooding / Hydrochronology 

�  Rainfall records from; 

- Local weather stations 

- Farmers 

- Meteorological Office 
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2.2.1 The following stakeholders have been engaged during the Stage 1 study; 

�  Local Residents – Questionnaires have been sent to all residents of Stoke 
Goldington requesting photos, videos, views on the cause of the flooding, any 
information on hydraulic structures and historical flooding in the area.  Dialogue has 
ensued with local residents / landowners / farmers, including attendance at site 
walkovers and meetings at specific properties. 

�  Milton Keynes Council – provided maps, photos and reports from Emergency 
Response team, and general mapping. 

�  Public Meetings – views of locals and parish council, mapping that has been 
marked up by residents has been obtained via Milton Keynes Council. 

�  Fire Brigade – emergency call out information 

– 3rd June 9.23pm : Flooding affecting 25 Homes 

– 2nd July 3.33pm : Flooding from fields, rear of High street 

– 2nd July 4.11pm : Flooding Orchard Way 

– 2nd July 4.12pm : Flooding High Street 

– 2nd July 4.13pm : Flooding Hollow Brook 
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2.3.1 A review of gathered data is ongoing and will be presented within the Final 
Stage 2 report.  Anecdotal findings from flooding questionnaires generally tally with data 
gathered by Milton Keynes Council’s Emergency Response Team and other research. 

2.3.2 As Appendix C indicates the response rate from the questionnaires distributed 
to residents was 34%.   
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2.4.1 A survey consisting of ditch and culvert sections, highway drainage information 
and spot levels was undertaken by EDI Surveys Ltd.  This data will be utilised in the 
Stage 2 Hydraulic Analysis.  
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3 Interim Findings  
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3.1.1 The village of Stoke Goldington does have a history of flooding problems; these 
have been appraised in two previous Anglian Water reports.  The reports were published 
in 1975 and 1982.  The first concluded that it would not be economically worthwhile to 
carry out any major works and the second proposed a scheme involving replacing 
culverts and dredging watercourses.  Despite the recommendations of the second 
report, it has been confirmed that no permanent alleviation works were undertaken in the 
village. 

3.1.2 From historical records, it has been gathered that The Old Rectory was re-built 
in the 1880’s on a grass bank to avoid the flooding that had been the fate of the previous 
Rectory.  This provides further evidence that the area has a long history of flooding. 

3.1.3 Anecdotal data received from residents identifies previous flooding situations in 
1950’s when the north end of the village was affected (but not as severe as the 2007 
floods), 1984 when a similar event happened, 1968 when both ends of the village were 
flooded and Orchard Way was last flooded in 2002.  

3.1.4 In summary, the major flooding events occurred: 

�  1880’s 

�  1968 

�  1973 

�  1980 

�  1984 

�  2002 

�  2007 - Twice 

3.1.5 From Milton Keynes Council Highways area on MK Web it has been 
established that; 

“ Based on historical flooding data and the Environment Agency's indicative flood plain 
maps, Milton Keynes Council has carried out an assessment of the risk of flooding from 
the non-critical ordinary watercourses in its area, and the areas potentially at risk are; 

 
Orchard Way, Stoke Goldington 
Stoke Goldington Brook”  
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3.2.1 General  

�  Antecedent conditions 

The text below is taken from a village resident’s response to the questionnaires that 
have been issued as a part of this investigation; it highlights the significant amount of 
rainfall that had fallen in the weeks leading up to the flood events.  

“During the period 6th May – 26th July 2007 this farm in Purse Lane, Stoke Goldington 
recorded 390mm (15½�), and this was the highest recorded in any 3 month period, 
summer or winter alike, in the 40 years I have recorded rainfall. Indeed, I have been 
informed by the Met Office that it is the highest 3 month total since records began in 
1784.” 

The average rainfall for the three month period between May – June (obtained from the 
Met Office) is 147mm, with the annual average being approximately 600mm for the 
Stoke Goldington area.  It is clear to see by reviewing the average rainfall data and the 
total encountered rainfall in Stoke Goldington, the conditions were well above average 
typically experienced.  

�  Significant localised rainfall  

Local media estimates are that 30mm of rainfall fell on 2nd July 2007; this corresponds to 
a return period of approximately 17 years.  Local (unverified) weather data indicates that 
a rainfall depth of around 60mm was experienced within 2 to 3 hours.  Single rainfall 
events such as this on top of the antecedent conditions outlined above are a significant 
cause of the flooding in the village. 

�  Local geology 

Initial research into the local geology has established that Stoke Goldington village is 
generally situated upon an exposure of relatively impermeable Upper Lias clay within a 
natural topographic hollow.  Elevated land to the north and west of the village is 
generally situated upon boulder clay and limestone respectively. 

The interaction of the localised geology within the upper catchment areas is believed to 
be a contributory factor to the extent and nature of the flooding.  From initial 
investigations: 

�  The local limestone geology has the ability to retain significant volumes of 
rainfall over an extended period, thus providing a significant and steady baseflow to 
local watercourses even during summer months; 

�  During extended periods of rainfall, and once significant recharge of 
groundwater has occurred, there is the potential for release of excess groundwater at 
the interfaces of the limestone and clay geology which could appear as natural 
springs within the local hillsides; and 

�   During summer months when clay soils are ‘baked’, or during periods of 
extended rainfall when clay soils are saturated, clay soils will tend to act as virtually 
impermeable surfaces.  Due to the topography of the land to the west and north of 
the village, fields could act as steeply sloping, paved areas during these conditions 
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3.3.1 The significant rainfall events in June and July affected different parts of the 
village on each occasion.  The first event on the 4th June caused flooding at the south 
end of the village, with properties in the High Street, Ram Alley and Clarkes Orchard 
affected.  The following event on the 2nd July caused flooding in both south and north 
ends of the village, with High Street, Ram Alley, Clarkes Orchard, Dag Lane, Orchard 
Way and Malting Close all affected.  

3.3.2 Flooding locations have been separated into a number of areas each with their 
own issues and sources of flooding.  (Refer to Appendix F for the area locations).  Below 
are the properties affected in each area; 

! � � � � !  – High Street 3, 5 and 7 and Clarkes Orchard 

! � � � � '  – Ram Alley and High Street 4, 8, 10 and 19 

! � � � � �  – High Street 48, 50, 52, 56, 58, 60, 62, 66 and 68, Hollow Brook 1 and 2, 
Malting Close 20 and 22 and Tap Yard 

! � � � � �  – 3, 5, 7, 9, 11, 13, 15, 17 and 19 Orchard Way and Old Park Farm Cottage, 
Orchard Barn, Collingwood, Dagwoods, Highcroft and 2 Dag Lane 

3.3.3 The total number of properties which were reported to have suffered internal 
flooding was 31 with a further 7 suspected, although not confirmed by the occupier 
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Refer to Appendix G for drawings detailing flooded locations and overland flow-routes 
contributing to the floods.   

 

3.4.1 ! � � � � !  – High Street 3, 5 and 7 and Clarkes Orchard 

At 3, 5 and 7 the gardens and driveways appear to have been flooded when the 
watercourse from the south (past Town End Crescent) overwhelmed the series of 
ditches and culverts crossing through the properties.  Flood water then progressed 
towards and flooded 1 Clarkes Orchard and the surrounding garden and driveway.  This 
is being treated as a separate issue to the Ram Alley flooding further north along the 
High Street. 

Summary: 

�  Overland runoff as a result of a lack of culvert capacity at 5 High Street’s rear 
garden. 
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3.4.2 ! � � � � '  – Ram Alley and High Street 4, 8, 10 and 19 

Flooding appeared to come from three main sources; along the High Street from the 
south, from Ram Alley (and the fields behind), and overland flow down Westside Lane. 
The field behind 3, 4 and 5 Ram Alley has a ditch with a pipe crossing through it and an 
in-situ headwall, this ditch has become filled in overtime through lack of maintenance 
and it looks to have caused water to flow overland to the rear of 5 Ram Alley.  (Refer to 
photograph 6 in Appendix B).   

The 600mm culvert located to the south-west of 1 Ram Alley overtopped and water 
flooded the property and 19 High Street.  The culvert outfalls into a ditch which runs 
alongside 1 Ram Alley and 19 High Street and is culverted in at 700mm diameter pipe 
beneath the High Street.  This culvert is understood to be in good structural and service 
condition although the capacity of both culverts will be analysed in the hydraulic 
analysis.   

4 High Street appears to have been flooded as a result of surcharging of the 600mm 
culvert outside 17 High Street.  

The water on the High Street and that emanating from Ram Alley and Westside Lane 
flowed down the driveways of 8 and 10 High Street and eastwards towards their rear 
gardens. 

Summary: 

�  Overland runoff as a result of a lack of culvert capacity and / or lack of channel 
capacity at 1 Ram Alley. 

�  Infilled ditch in the fields to the rear of Ram Alley, causing significant overland 
runoff.  

�  Overland runoff as a result of a lack of culvert capacity outside 17 High Street. 

 

3.4.3 ! � � � � �  – High Street 48, 50, 52, 56, 58, 60, 62, 66 and 68, Hollow Brook 1 
and 2, Malting Close 20 and 22 and Tap Yard 

Hollow Brook 1 and 2 and Malting Close 20 and 22 appear to have flooded due to local 
out of bank flows and possibly by overland flow from High Street coming through the 
driveways and gardens of 48 to 62 High Street.  The Tap Yard appears to have flooded 
by overland flow from the fields to the rear of George Inn Place, flowing in a north 
easterly direction and progressing across the High Street. 

Summary: 

�  Local out of bank flows caused by a lack of culvert capacity at Hollow Brook. 

�  Significant overland runoff from the fields to the rear of George Inn Place. 
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3.4.4 ! � � � � �  – 3, 5, 7, 9, 11, 13, 15, 17 and 19 Orchard Way and Old Park Farm 
Cottage, Orchard Barn, Collingwood, Dagwoods, Highcroft and 2 Dag Lane 

Orchard Way appears to have flooded due to excess runoff from the fields overwhelming 
the culvert running along side the ditch thus locally overtopping the low wall immediately 
to the north of Orchard Way.  Water appears to have backed up from the High Street 
culvert next to number 3 Orchard Way and this overflowed in to the access road and the 
cul-de-sac.  The Rectory wall running along the east boundary of the Orchard Way 
development separating it from The Old Rectory formed a barrier to the overland 
movement of floodwater and caused the floodwater to back up before the wall eventually 
collapsed under the pressure.  Runoff from fields to the south of Dagwoods and 
Highcroft caused overland flow along Dag Lane which exacerbated the flooding 
experienced by the Orchard Way residents. 

Summary: 

�  Significant overland flow along farm track / footpath leading from Stoke Park 
Woods and adjacent fields and from Dag Lane and surrounding fields.   

�  Possible infilling of pond (to be investigated). 

�  Overland runoff as a result of a lack of culvert capacity at Orchard Way and at 
the High Street. 

�  Siting of the Orchard Way development within a historic flood risk area.  
‘Permeable’ openings in back of Old Rectory Wall appear to have been infilled as 
part of the Orchard Way development, thus preventing / restricting overland 
movement of floodwater. 
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4 Hydraulic Analysis

The hydrologic and hydraulic analyses are currently in progress and form the basis of 
Stage 2 of the study.  These analyses will review the performance of the existing 
drainage system to determine the extent of the upgrade works required.  The location of 
the mitigation measures e.g. bunding and ponds will also be analysed to determine their 
suitability and effectiveness in the locations proposed.  The optimum delivery 
programme will also be investigated to ensure the options that give maximum flood risk 
reduction are implemented early in the programme.   
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5 Proposed Mitigation Measures
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5.1.1 The general strategy to reduce the likelihood of flooding in Stoke Goldington is 
to prevent large amounts surface water runoff from reaching the village centre.   

5.1.2 This proposal could either be achieved by diverting existing watercourses (that 
run through the village) or storing water on the higher land in the upper catchments to 
prevent it reaching the village.   
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5.2.1 There are a number of constraints which may be encountered during the 
design and construction stages of implementing the mitigation solutions.  

5.2.2 Physical constraints such as the geology and topography of the site may pose 
an issue during the design.  The village is a natural hollow and it would therefore be 
unpractical to divert watercourse out towards the west due to the high topography.  

5.2.3 Land ownership issues may prevent works being carried out in certain locations 
and other alternatives may have to be sort, additionally obtaining consent to work on 
areas of farmland may slow the progress of works. This may result in the timescale of 
the solutions being adapted.  

5.2.4 Planning Policy Statement 25 ensures that works or alterations to drainage 
systems don’t impact downstream or off-site areas, thus transferring a flooding problem.  
This requirement has to therefore be implemented into the solutions proposed.   

5.2.5 The Environment Agency (EA) stipulates that the rate of discharge into an 
established watercourse may not be increased.  This is to ensure that the flooding 
problem is not transferred to another area.   

 

" 0�  $ � . � � ! . � / 3 �$ + ! � 2 � + � �

5.3.1 Potential flood mitigation solutions to reduce the risk of flooding are detailed in 
Appendix H.  The proposed works have been divided into immediate, short, medium and 
long term actions.   

5.3.2 The potential flood mitigation solutions are detailed relating to the four areas of 
the village which were worst affected by the flooding.  Refer to Appendix H. 

 

! � � � � ! � �

�  It is proposed that the watercourse, which currently runs beneath the gardens / 
driveways of 3, 5, 7 High Street and Clarkes Orchard, be culverted across the High 
Street and diverted into a ditch running parallel to the road towards Weston 
Underwood and Olney to the east of Stoke Goldington. 

�  This watercourse diversion will reduce the amount of water entering the culvert 
(beneath Clarkes Orchard) and assist in reducing the amount of water flowing along 
the High Street towards Area B. 
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�  In order to prevent surface water from entering the village a number of bunds 
are proposed to attenuate the runoff from upland areas.  The location of the 
proposed bunds can be seen in Appendix H.   

�  Regrading works to the ditches to the west of 2 Ram Alley to reinstate their 
original course and capacity, thus minimising the overland runoff from fields reaching 
the village.   

�  The capacity of the culvert located between 17 High Street and 1 Ram Alley to 
be enhanced and realigned.    

�  Ditch works to be carried out to enhance capacity along the fence line of the 
recreation ground and the rear of 4 High Street leading to the rear of 4 Leaside.     

�  If it is deemed necessary after the assessment of the proposed upland works in 
Areas C and D then a formal land drainage scheme could be installed directly to the 
west of Ram Alley to assist in collecting and attenuating surface flow from adjacent 
fields.   

�  New highway drainage could be installed in Westside Lane to improve storm 
water drainage capacity.  Option to be reviewed after implementation of downstream 
improvements. 

�  Improvements to be implemented to local surface water drainage collection 
system in Ram Alley (await results of other proposed schemes to assess the need for 
these alterations).   

�  Former overland flow routes to be reinstated at 4 and 8 High Street.  Mitigation 
measure subject to land owner approval)  

�  Culvert located at 5 Ram Alley to be surveyed and cleared if necessary (NB: the 
culvert is the responsibility of the land owner.   

 

! � � � � � �

�  Highway drainage improvements to be formulated upon completion of hydraulic 
analysis.   

�  New ditch to be constructed behind 23 – 39 Hollow Brook and 33 – 47 Mount 
Pleasant to channel overland runoff to existing watercourse. 

�  Ditch and culvert works to enhance capacity along Hollow Brook.   

�  Re-surface and re-camber the road surface of the High Street to lower road 
levels, provide additional highway drainage with gullies and channel drains.  Create 
overland flow paths incorporating raised and lowered kerbs at strategic locations.  
The extent of works to be determined on completion of the hydraulic analysis.   
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�  Ditch works along Orchard Way to clear siltation.  Tree root and obstruction to 
be removed from ditch.  

�  Stone wall located between The Old Rectory and 3 and 5 Orchard Way to be 
either replaced with metal railings or reinstate low level openings in the wall.  Voids 
should be set below finished floor levels in Orchard Way to release excess 
floodwater to downstream areas.   

�  Proposed off-line pond(s) and associated gullies along Dag Lane (north) to 
channel flow into proposed pond.  These will be constructed to intercept overspill 
from existing ditch and overland runoff from fields and Dag Lane (north).   

�  Formal land drainage scheme to be introduced on the fields adjacent to the 
track to the south of Dag Lane leading to Stoke Park Wood to include gullies and 
ponds to collect and attenuate overland flow.   

�  Impounding area to be introduced along existing watercourse adjacent to and 
south of the High Street to control and store excess flow.  Exact location to be 
confirmed dependant on topography, land ownership and results of hydraulic 
analysis. 

�  Existing ponds to be extended and formalised in upland areas in the vicinity of 
Stoke Park Woods to attenuate runoff from fields; former ponds to be reinstated.   
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5.4.1 The proposed mitigation measures described in Section 5.3 have been divided 
into:  

�  Immediate; 

�  Short (1 -2 years);  

�  Medium (2 – 5 years) and; 

�   Long term (5 years +) actions.   

 

5.4.2 The initial solutions delivery programme is based on the likely prospects for 
implementation and also reflects the necessity for additional analyses, investigation and 
landowner negotiations.   

5.4.3 During the hydraulic analysis stage the relative significance towards the 
flooding problem of each mitigation measure will be assessed.  This may then lead to a 
reappraisal of the proposed delivery programme of those mitigation measures.  

5.4.4 Refer to Appendix I for tabular details of the timescales proposed.  It should be 
noted that the timescales may be subject to alteration dependant on the delivery 
complexities and constraints.  The programme is liable to change as detailed 
investigation and landowner negotiations progress.   

 



 

Stoke Goldington Flooding Investigation 11500932 15 
 

" 0"  # � / � � ! $ $ + �! 3 � � � 3 � � � ! . � , + � � / � . � 3 � � �

5.5.1 As detailed in Section 5.3 the proposed flood mitigation measure have been 
divided into different phases.   

5.5.2 The immediate works as shown on the plans in Appendix G could potentially 
(subject to landowner consent) be completed within 3 months of the works commencing.   

5.5.3 An initial cost estimate has been carried out for the proposed remedial works, 
this can be seen in Appendix I.  It should be noted that these costs are illustrative and 
many assumptions have been used in estimating the values.  Potential exists for costs to 
change as more information becomes available in the detailed design process.   
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5.6.1 Flood warning systems could be implemented within the village to inform 
residents that flooding is likely to occur.  This system would provide advance notice so 
that measures (i.e. placing sand bags around properties checking culverts/gullies and 
pipes are clear) could be carried out before a potential flood situation. 

5.6.2 Any warning system would need to be developed locally and would need to 
reflect antecedent conditions namely weather proceeding forecast heavy rain; take into 
account flows in the water courses and the severity of the forecast rainfall.  It would be 
essential to have local participation in the warning system so that local knowledge and 
appreciation of the prevailing weather and river condition could be used to determine the 
need to warn local residents.  A basic set of ‘triggers’ could be devised for residents to 
adopt and act upon.  Success of any such system would be dependant upon local 
participation.   
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5.7.1 In order to maintain the capacity of the culverts, storage ponds, gullies, 
highway drainage ditches and all other parts of the surface water drainage system ‘good 
housekeeping’ measures must be introduced to ensure they are cleared on a regular 
planned basis to ensure they continue to operate effectively.   

5.7.2 Regular inspections should be carried out to identify the need for both reactive 
and strategic planned measures to ensure the system operates effectively.  These 
measures include, but are not limited to, clearing gully blockages, minimising weeds and 
growth in ditches, siltation issues and clearing of trash screens. 

5.7.3 An integrated approach needs to be adopted between riparian owners, Milton 
Keynes Council, private land owners and other relevant bodies such as the Environment 
Agency and Parish Council to ensure that the required regular maintenance is 
undertaken.    
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5.8.1 Additional topographical surveys will be required in order to develop detailed 
design of the mitigation measures.     

5.8.2 After the completion of the hydraulic analysis a recommendation will be made, 
if it is deemed necessary, for the replacement, supplementation or realignment of 
culverts to improve hydraulic capacity.   

5.8.3 It is recommended that advisory information is produced for the benefit of the 
residents to explain the different responsibilities for surface water drainage to include 
amongst others, the following: 

·  Land drainage, riparian ownership, Environment Agency, Land Drainage Authority, 
etc.  

·  Surface Water Drainage 

·  Highway Drainage 
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