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Table A.1 Screening of historical groundwater flood events against ESI’s GWFRM 

X Y Relevant information Date Recurrence Duration 

ESI's GWFRM Version 1.3 

Risk  
Susceptible 
to PSD or 
Bedrock 
flooding 

Comment 

476347 263230 Groundwater origin 
uncertain 

   Negligible No On Northampton Sand Ironstone not classified 
as high permeability by the BGS datasets. 

490680 263170     Negligible No On Whitby mudstone (low permeability), 50 m 
from Stamford Mb sandstone where GWD is 
around 12-20m 

490650 263090     Negligible No On Whitby mudstone (low permeability), 50 m 
from Stamford Mb sandstone where GWD is 
around 12-20m 

490681 263147     Negligible No On Whitby mudstone (low permeability), 50 m 
from Stamford Mb sandstone where GWD is 
around 12-20m 

490565 263021     Negligible No On Whitby mudstone (low permeability). 50 m 
from Stamford Mb sandstone where GWD is 
around 12-20m 

485890 263470     Negligible No On Whitby mudstone (low permeability) and 
50m from Northampton Sand Ironstone 
(Moderate permeability). 

487110 266550     Negligible No On Whitby mudstone (low permeability) and 
50m from Northampton Sand Ironstone 
(Moderate permeability). 

489358 267650 Regular cellar flooding.  
Large flood in 1981 

   Negligible No Close to a stream but superficial deposits are 
not permeable (low permeability Alluvium 
clay).  Location is within EA's fluvial flood 
envelope 

488208 269477     Negligible No On Northampton Sand Ironstone not classified 
as high permeability by the BGS datasets. 
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X Y Relevant information Date Recurrence Duration 

ESI's GWFRM Version 1.3 

Risk  
Susceptible 
to PSD or 
Bedrock 
flooding 

Comment 

486918 278216     Negligible No On Northampton Sand Ironstone not classified 
as high permeability by the BGS datasets. 

496347 277257 Several properties 
historically affected by 
flooding during periods of 
heavy rainfall 

   Negligible Bedrock  BGS GWL too low to be at risk  

469060 248260 Fluvial and GW caused 
by heavy rainfall 

Sep-68   Moderate PSD  

464807 248293 Uncertain origin    Negligible Bedrock - 
Edge of PSD 

BGS GWL too low to be at risk  

469176 252579 Emerging GW in house 
after heavy rainfall 

Sep-95   Negligible PSD The stream has a small catchment that is 
unlikely to give rise to sustained groundwater 
flooding.  The location is covered by thick 
Diamicton (eq. Till) that attenuates the risk of 
flooding 

474098 260523  09-Jul-12  4 days Moderate PSD  

486114 287083  21-Nov-12  1 day Negligible Bedrock  BGS GWL too low to be at risk and the 
location is covered by thick Diamicton (eq. Till) 
that attenuates the risk of flooding 

480655 261091     Moderate PSD  

476387 262886 Recurrent seepage in 
garden during rainfall 

 Every time it 
rains 

 Negligible No On Whitby Mudstone (low permeability)   

476305 263172 Recurrent issue but 
origin uncertain 

 Every time it 
rains 

 Negligible No On Whitby Mudstone (low permeability)   
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X Y Relevant information Date Recurrence Duration 

ESI's GWFRM Version 1.3 

Risk  
Susceptible 
to PSD or 
Bedrock 
flooding 

Comment 

478032 291374  Oct-10 2008-2010 Constant Negligible No On Dyrham Formation mudstone (low 
permeability)   

489364 289894 Standing water.  Till 
cover 

28-Feb-11   Negligible PSD The stream has a small catchment that is 
unlikely to give rise to sustained groundwater 
flooding.   

499824 272892  Dec-11   Negligible No On Northampton Sand Ironstone and Whitby 
Mudstone not classified as high permeability 
by the BGS datasets.  Location is within EA's 
fluvial flood envelope 

492702 265863  05-Aug-09   Negligible Bedrock  BGS GWL too low to be at risk  

459393 275707  2009 2011  Negligible No On mudstone (low permeability)   

489233 267775  02-Apr-12   Negligible No On Northampton Sand Ironstone (Moderate K) 
- BGS GWL not valid1. 

482704 260641 Caused by heavy 
sustained rain 

12-Feb-13   Negligible Bedrock  BGS GWL too low to be at risk  

487440 297175  13-Feb-13   Negligible No On Whitby Mudstone (low permeability)   

471291 277371     Negligible Bedrock  BGS GWL too low to be at risk 

492392 280472  28-Oct-13  1 day High Bedrock   

486264 285527  30-Oct-13 Several 
occurrences in 
past 

 Negligible Bedrock  BGS GWL too low to be at risk and the 
location is covered by thick Diamicton (eq. Till) 
that attenuates the risk of flooding 

466789 244140 Pumped out rate: 0.02 
Ml/d 

04-Jan-14  4 days Negligible Bedrock  BGS GWL too low to be at risk  

489334 277153  06-Jan-14   Low Bedrock   
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X Y Relevant information Date Recurrence Duration 

ESI's GWFRM Version 1.3 

Risk  
Susceptible 
to PSD or 
Bedrock 
flooding 

Comment 

452297 240403  08-Feb-13   Negligible No (Edge of 
PSD) 

On edge of PSD susceptibility map but of a 
stream that has a small catchment that is 
unlikely to give rise to sustained groundwater 
flooding.   

469464 259429 Possibly influenced by 
construction works 
disturbing historic land 
drains 

Winter'14 Ongoing 6months Moderate PSD  

488056 266686 Origin uncertain 06-Feb-14 yes Constant Negligible No On Whitby mudstone (low permeability) and 
50m from Northampton Sand Ironstone 
(Moderate permeability)  

483827 258061 Origin uncertain 21-Jan-13     High Bedrock    
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Table A.2 Screening of spring flood events 

X Y Relevant information Date Recurrence Duration 
490660 263480 Spring line, localised flooding    
485489 263606 Spring line/ Groundwater, 

interior flooding 
   

485018 263797 Spring line/ Groundwater, 
interior flooding 

   

487289 266554 Spring line causing, flooding    
492459 271837 Spring line causing localised 

flooding 
   

490248 267850 Spring line/ Groundwater, 
interior flooding 

   

489672 267824 Spring line/ Groundwater , 
interior flooding 

   

488525 266087 Spring line emerging in front 
garden. Resolved by 
additional SW drainage 

   

489186 268197 Spring line/ Groundwater 
causing interior flooding 

   

488806 267387 Springline    
496670 276820 Spring used to drain in pond 

that no longer exists which 
now causes flooding 

   

499280 268430 Spring origin uncertain    
471894 245685 Flooding caused by 

combination of spring and 
other runoff 

2007   

469553 246894 Flood occurs during heavy 
rainfall 

2006   

469819 247893 Spring origin uncertain   3 years 
462304 267826 Spring origin uncertain   12 

months  
480680 262905 Spring/groundwater Jun-12  2 months 
489212 282875 Spring 03-Sep-12   
483925 289790 Flood from uphill spring May-12   
477359 280046 Recurrent cellar flooding 27-Nov-12   
484052 289725 Flood from uphill spring 10-May-12   
488705 280771 Spring origin uncertain 20-Dec-12   
457140 264918 Spring over valley 24-Jun-09   
478123 258702 Spring in garden 28-May-12   
474786 263062 Spring nearby 07-Jan-13   
481214 280713 Spring origin uncertain 28-Oct-13  1 day 
471286 262035  Feb-Mar-14  On going 
477631 280279  06-Jan-14   
479421 263127 Spring in garden 02-Oct-14 Constant   
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Table B.1  OBH details and groundwater levels statistics 

OBH Name NGR Formation 
monitored Available data Datum Min Average Max 

Average 
fluctuation 
per HY (m) 

Barnack TF0734005120 

Li
nc

ol
ns

hi
re

 L
im

es
to

ne
 

Jul 1974 - Mar 2015 78.67 70.87 72.38 74.62 0.88 
Wothorpe, Easton on the Hill TF0378004250 Jul 1974 - Mar 2015 78.67 70.87 72.38 74.62 0.88 
Careby, Easton on the Hill TF0267015490 Jul 1974 - Mar 2015 36.29 21.75 24.75 36.29 3.96 
Shacklewell Hollow SK9780007850 May 1998 - Mar 2015 61.40 45.92 46.52 47.69 0.70 
Shacklewell Hollow SK9768008030 May 1998 - Mar 2015 48.97 45.65 45.96 46.50 0.45 
Sutton Wetland TF0907000040 Mar 1998 - Mar 2015 22.18 14.25 15.18 16.18 0.88 
Sutton Wetland TF0903000230 Mar 1998 - Mar 2015 23.58 17.95 18.88 20.23 1.12 
Greatford, Liffington TF0826011890 Jul 1974 - Mar 2015 13.35 -0.43 12.66 17.35 4.83 
Bowthorpe, Barnack TF0598014660 Aug 1974 - Aug 2014 28.86 2.19 14.15 18.75 4.68 
Pasture Hill, Edenham TF0653020100 Aug 1974 - Aug 2014 37.50 0.35 13.17 20.97 6.66 
Creeton TF0111019980 Dec 1975 - Mar 2015 41.71 36.36 38.59 41.17 1.81 
Castle Bytham SK9644019400 Dec 1975 - Aug 2014 82.93 60.25 63.47 70.64 6.72 
Stretton SK9450016080 Dec 1975 - Mar 2015 103.74 88.17 92.98 103.47 8.53 
Pickworth South SK9930013760 Dec 1975 - Aug 2014 63.53 54.65 57.55 62.74 4.30 
Carlby TF0372013610 Nov 1975 - Mar 2015 24.18 9.43 16.76 23.90 4.65 
Pickworth Plain SK9743012330 Oct 1975 - Mar 2015 79.37 65.56 68.01 73.44 4.49 
Great Casterton TF0007011780 Jan 1979 - Mar 2015 78.10 48.06 50.73 54.23 3.53 
Belmesthorpe TF0500011230 Jan 1979 - Aug 2014 32.90 7.68 17.08 19.85 3.91 
Barholm TF0780010380 Jan 1979 - Aug 2014 22.47 4.87 13.51 16.80 3.83 
Stamford Newstead TF0470008000 Jan 1979 - Mar 2015 29.92 14.33 16.75 18.94 1.37 
Castle Bytham South SK9942017480 Jan 1979 - Aug 2014 71.59 47.06 48.21 50.70 1.45 
Grimsthorpe Park TF0463020380 Jan 1979 - Mar 2015 36.02 16.52 21.48 25.78 4.03 
Ryhall South TF0387010130 Jan 1982 - Feb 2015 25.74 20.14 22.86 25.74 1.27 
Essendine Bourne Rd1 TF0500012720 Sep 1999 - Mar 2015 22.21 8.56 16.05 20.00 4.25 
Shillingthorpe No.1 TF0736011200 Aug 1999 - Mar 2015 15.77 5.65 14.00 16.10 3.34 
Waterworks Farm No.1 TF0773014610 Aug 1999 - Mar 2015 16.29 7.83 12.57 14.15 2.04 
Shillingthorpe No.2 TF0736011200 Blisworth or 

Cornbrash Limestone 
Aug 1999 - Mar 2015 16.29 7.83 12.57 14.15 2.04 

Waterworks Farm No.2 TF0773014610 Aug 1999 - Mar 2015 16.37 9.78 12.83 14.08 1.81 
Tickencote SK9644009840 Northampton Sands Jan 1979 - Mar 2015 85.85 56.87 59.05 66.10 0.82 
Sutton Wetland TF0884000060 Sand and Gravel Mar 1998 - Feb 2015 12.95 3.82 11.58 12.95 1.09 
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Table B.2 Summary of flow gauges 

         Flow statistics (Ml/d) 1 Bedrock permeability1 Superficial deposits permeability1 

Name River Easting North-
ing 

Catch-
ment 
area 

(km2)1 

Station 
level 

(mAOD) 

1 
BFI1 Data 

Period1 Mean Q95 Q70 Q50 Q10 High Moderate Low Generally 
high 

Generally 
low Mixed 

Tallington* Welland 509500 307800 717 13.3 0.51 1967-
2013 

3.75 0.43 1.25 1.94 8.72 21.1 7.1 71.8 2.9 0 29.9 

Tixover** Welland 497150 299850 417 30 n/a n/a n/a n/a n/a n/a n/a 4.9 3.6 91.5 4.6 0 33.9 
Tinwell* Welland 501800 306050 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
Willow 
Brook* 

Willow 
Brook 

506700 293300 89.6 15.2 0.72 1938-
2013 

0.80 0.26 0.51 0.64 1.35 2.5 94.8 2.7 0 0 50.7 

Old Mill 
Bridge* 

Harpers 
Brook 

498300 279900 74.3 30.3 0.47 1938-
2013 

0.43 0.07 0.13 0.19 0.93 0 80.2 19.8 0 0 73.5 

Harrowde
n* 

Ise 
Brook 

489800 271500 194 45.3 0.54 1943-
2013 

1.35 0.19 0.44 0.71 3.00 0 55.7 44.3 2.9 0.3 39.1 

Upton 
Total* 

Nene 
Kisling-
bury 

472000 259100 223 61.6 0.58 1939-
2013 

1.44 0.27 0.52 0.81 3.14 0 12.8 87.2 16.1 0 16.3 

St.Andrew
s Mill* 

Nene 
Brampto
n 

474700 261700 232.8 59.4 0.58 1939-
2013 

1.14 0.22 0.41 0.62 2.33 0 52.4 47.6 0.9 0 32.5 

Dodford* Nene 
Kisling-
bury 

462700 260700 107 79.2 0.57 1945-
2013 

0.64 0.12 0.22 0.35 1.40 0 6.2 93.8 23.3 0 24.2 

Wansford*
* 

Nene 508150 299650 1530 7.9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Slade 
Brook* 

Slade 
Brook 

487200 276300 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Upton Mill 
Bypass* 

Nene 
Kisling-
bury 

472100 259200 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Kettering Slade 
Brook 

487200 276300 58.3 56.2 0.6 1970-
2013 

0.36 0.06 0.13 0.21 0.76 0 62.7 37.3 0 0.9 23.2 

1http://www.ceh.ac.uk/data/nrfa/data/search.html (Accessed May 2015) 
*Low flows accuracy   **High flows accuracy 

http://www.ceh.ac.uk/data/nrfa/data/search.html
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Table B.3 Antecedent rainfall conditions at Orlingbury and Litchborough 
gauges for different time frames, top 5 events 

    Orlingbury   Litchborough  

Rank HY 

Total 
rainfall 
(mm) Date HY 

Total 
rainfall 
(mm) Date 

Daily 
1 1968 67.1 10-Jul-1968 1998 58.0 09-Apr-1998 
2 1981 62.4 01-Jun-1981 1991 55.5 18-Oct-1990 
3 1980 62.1 14-Aug-1980 2007 47.4 20-Jul-2007 

4 1992 61.7 22-Sep-1992 1992 46.5 
29-May-

1992 
5 1994 60.1 14-Sep-1994 1984 45.0 04-Aug-1984 

3 previous days 
1 1998 77.7 10-Apr-1998 1992 75.5 23-Sep-1992 
2 1994 74.7 15-Sep-1994 1998 65.5 09-Apr-1998 
3 1992 74.3 24-Sep-1992 1994 63.0 15-Sep-1994 
4 1993 72.0 11-Jun-1993 1985 61.5 07-Jun-1985 
5 1968 71.7 11-Jul-1968 1991 60.5 18-Oct-1990 

5 previous days 
1 1992 89.3 22-Sep-1992 1992 99.0 25-Sep-1992 
2 2010 86.4 26-Aug-2010 2010 86.8 26-Aug-2010 
3 1993 83.0 13-Jun-1993 1985 76.0 07-Jun-1985 
4 1998 82.7 10-Apr-1998 2013 71.0 25-Nov-2012 
5 2013 80.1 24-Nov-2012 1994 68.5 15-Sep-1994 

10 previous days 
1 1992 117 25-Sep-1992 2010 118 27-Aug-2010 
2 1973 116 27-Jun-1973 1990 111 21-Dec-1989 
3 2010 107 26-Aug-2010 1992 105 26-Sep-1992 
4 1998 104 10-Apr-1998 1993 92.5 01-Oct-1992 

5 1968 102 16-Jul-1968 2012 92.4 
04-May-

2012 
30 previous days 

1 2003 170 13-Nov-2002 1992 176 25-Sep-1992 
2 1993 166 02-Oct-1992 2010 165 10-Sep-2010 
3 1973 165 18-Jul-1973 2008 165 09-Sep-2008 
4 1986 164 26-Aug-1986 1990 163 10-Jan-1990 

5 1968 162 17-Jul-1968 2012 162 
08-May-

2012 
60 previous days 

1 1993 313 03-Oct-1992 1993 300 03-Oct-1992 
2 1992 284 29-Sep-1992 1992 278 30-Sep-1992 
3 2012 263 30-Jul-2012 2012 277 15-Jun-2012 
4 1968 261 17-Aug-1968 2007 271 05-Jul-2007 
5 2001 260 11-Nov-2000 1990 266 07-Feb-1990 

90 previous days 
1 1992 403 25-Sep-1992 2012 398 16-Jul-2012 
2 1993 384 03-Oct-1992 2007 345 25-Jul-2007 
3 2012 375 14-Jul-2012 2001 332 12-Dec-2000 
4 2003 359 08-Jan-2003 2013 319 31-Dec-2012 
5 2001 353 12-Dec-2000 1990 315 01-Mar-1990 
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Date 8th July 2015, Start 9:30am, Wollaston. 
Present: Paul Ellis, Bob Sargent, John Chatterton, Ruth Burnham. 
Objective: to visit the case study areas put forward by Northamptonshire County Council 
(NCC) where known incidents of groundwater flooding have been reported to the LLFA. The 
field visit allowed assessment of the typical residential setting where flooding could occur and 
the impact that might result. Potential mitigation strategies were discussed and the proposed 
approach to damage assessment. 
Sites visited: Wollaston NN29 7QA; Great Billing NN3 9HA; Brakenhill close NN2 7LD. 
Wollaston 
Incidents of flooding were reported for one property in Abbey Rise and one in Monks Road. 
Both houses are located on a hillside close to a predicted spring line at the junction between 
the underlying Whitby mudstone and the overlying sandstones of the Stamford member and 
the Wellingborough Limestone and Blisworth Limestone slightly higher in the sequence. There 
are no superficial deposits recorded at the site. The area comprises a residential housing 
estate, estimated to be 20 years old. Properties are modest in size and are built on platforms 
cut into the hillside with front driveways and gardens to the rear. Both properties flooded have 
gardens that back on to open ground of the cemetery at the rear. The properties are generally 
cut down 1-2m below the adjacent land to the rear and would also potentially be susceptible 
to surface water run-off.   
Observations indicate the micro topography within the property would potentially lead to 
ponding against the rear of the houses with potential for water levels to rise above threshold 
and air brick level (<30cm). In both cases flow would occur from the rear of the property 
towards the access road to the front with the property and garage in between in the potential 
flow path. At one location the front of the house was lower than the access road preventing 
direct gravity drainage.  
Mitigation measures would likely require collaboration between neighbours to install cut-off 
drainage upstream and access to the existing road drainage system would need to be 
investigated. A more temporary solution would be to pump from the rear of the property into 
the existing drainage, although finding a route for the pipe work may prove problematic. 
Evidence was observed of water proofing of walls and installation of flow barriers down 
gradient of the reported flood incidents. Only one house of ten had reported a flood incident 
in Abbey Road and one from 11 on the up gradient side of Monks Road. The reason for the 
selective nature of the flooding was considered to result of a combination of circumstances 
including variations in the underlying hydrogeology and the drop in elevation associated with 
levelling the site, the existing drainage and the micro topography and gravity drainage routes 
around the property. It was considered likely that groundwater seepage further down slope 
was likely to be captured within the existing road and foul drainage network, potentially leading 
to a reduction in drainage capacity. 
(CHECK SEWER FLOODING RECORDS). 
A conversation was had with residents on the down gradient side of Monks road who indicated 
that they had never had a problem with flooding although they did know there had been some 
problems at the house opposite. The resident mentioned that an almost continuous flow of 
water was usually to be observed coming down Cobbs Lane from the Cemetery. Cobbs Lane 
has also been historically reported to the LLFA as a flooding incident which can sometimes 
result in icy conditions on the road. At the time of the site visit there was no flow observed and 
it is therefore likely t o b seasonally dependent. The cemetery to the rear of Abbey lane and 
Monks road was also visited as a site where previous flooding has been reported, resulting in 
the requirement to relocate graves. There was no obvious seepage observed at the time of 
the site visit, although the steep drop to the adjacent previously flooded properties was 
apparent. All the reported flood incidents are within close proximity to each other and the 
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predicted spring line. There seems a strong correlation for flooding incidents close to a 
geological boundary, on a hill side with a cut platform immediately down gradient of 
undeveloped land. However, it is clear that only a small percentage of properties where with 
these conditions are prevalent become affected by groundwater flooding. 
Great Billing - NN3 9HA 
The area affected comprised an estate of large residential properties (known as Standing 
Stones) on the side of a shallow valley adjacent to open park land, to the south, owned by the 
council. A ditch of c 1m depth was observed running along the boundary of the park behind 
the properties, it was unknown whether the ditch had been installed/maintained since the 
flooding incident was reported. A flow of <1 l/s was observed in the ditch but flow was not 
present at the upper end of the ditch. This could indicate groundwater inflow or discharge from 
one of the adjacent properties. There appeared to be a drop of 1-2m between the park and 
the rear gardens of the properties. The base of the ditch is therefore unlikely to intercept the 
full depth of potential groundwater flow to the rear of the properties. 
The boundary of the Northampton Sand with the underlying Whitby Mudstone runs through 
along the top of the open area, immediately below the church and approximately parallel to 
the topographic contour lines. There was some evidence of groundwater seepage in a 
depression near the church. Further downslope there were no obvious springs but potential 
low points that could potentially become discharge points during the winter, although at the 
time of the site visit the ground was relatively dry. 
Down slope of one of these damp areas on the southern boundary of the park were properties 
in Worcester Close. Discussions with residents indicated that groundwater seepage does 
occur during the winter months and accumulates for a significant period (several months) on 
the access road, but the depth of flooding has not resulted in any damage or ingress to 
properties. Mechanisms for the groundwater flooding may relate to the removal of superficial 
cover to create the road and possible installation of a barrier to groundwater flow which locally 
results in break out and seepage at the surface. 
It is understood that the local parish council have also undertaken drainage works in the 
adjacent park to intercept historic drainage problems at the site. Mitigation measures that 
could be considered would involve a cut-off french drain which would need to be connected to 
the existing drainage system, subject to agreement with drainage provider. This may well be 
problematic if utilities company requested to take ‘land drainage’. Further investigation of the 
LA Highways position on this is required.  
Brakenhill Close 
The site was located in a residential estate (c 20 years old) on a gentle slope which backed 
on to a golf course. The site lies down gradient of the contact between the Northampton Sand 
and the underlying Whitby Mudstone. We discussed the situation with the resident involved 
who indicated that he has had a problem with water seeping into has garden for many years, 
although not in his property. However, recently the problem had ceased and he attributed this 
to work done by Anglian Water on a sewer or water main along the main road further to the 
north. The exact location of the work is unknown and, if it is related to the previous groundwater 
flooding, whether it relates to reduction in leakage or a diversion of groundwater flow paths. 
The setting of the flood incident seems very similar to the other case study sites, down gradient 
of a spring line, cut into the hillside on the down gradient boundary of undeveloped land. 
Mitigation measures would involve a cut-off drain and a flow route from the back to the front 
of the property and onward connection to a drainage system.  
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Figure 1 Abbey Road 

 
Figure 2 Wollaston Cemetery backing on to Abbey Road and Monks Road 
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Figure 3 The rear of Abbey Road 

 
Figure 4 Great Billing – Standing Stones 
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Figure 5 Great Billing  - Worcester Close and potential seepage areas 

 
Figure 6 View west from Worcester Close to Standing Stones 
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Figure 7 View of the rear of Standing Stones  

 
Figure 8 View of ditch at the rear of Standing Stones  
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Figure 9 Bracken Close 

 
Figure 10 View across the golf course to the rear of Bracken Close 
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APPENDIX D  
Review of spring and groundwater 
flood events recorded by NCC but 

shown at ‘Negligible’ GWFR 
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Flooding description Location Snapshot, GWFR Snapshot, geology Comment 
Spring line causing 
localised flooding 

Main Road, Wilby, 
NN8 2UE 

  

Located on Whitby Mudstone, 200m away from the nearest springline.  
Although the location is on the drainage route of a spring with potential 
for flooding (shown in red, Very High risk).  The 'Very High' risk zone 
only extends 300m from the spring (main report, Section 3.1).  To 
include this location, it would need to extend another 200m from the 
spring.  This was considered too conservative for a rule representative 
of the 1 in 100 year flood at a county scale. 

Spring line causing 
localised flooding 

Irthlingborough 
Road, Finedon, 
NN9 5EJ 

 

 Located on Blisworth Limestone, quite far upstream from a springline.  
The spring causing the flooding could potentially be a local discharge.  
The formation has potential for local springs from fractures (main text, 
Section 2.6.1).  This sort of feature is very dependant on local 
geological conditions and cannot be predicted with the GIS mapping 
modelling methodology adopted here. 

Spring line emerging in 
front garden. Resolved 
by additional SW 
drainage 

Windsor road, 
Wellingborough, 
NN8 2ND 

 
 

Is located on mudstone from the Rutland Formation.  Within the 
mudstone, a thin band of limestone (Rutland Form., Wellingborough 
Mb) is present and outcrops about 100m upstream of the flood 
incident.  This interface was considered unlikely to give rise to springs.  
Formations upstream of the locations are mainly low K. 

Water coming up from 
springline 

Croyland Road 

  

Located on Whitby Mudstone, very close from the Swanspool Brook 
(which causes the location to be within the RoFRS dataset). There is 
potentially some groundwater interaction with the brook but either the 
catchment is not large enough or the superficial deposits are of low 
permeability and is not mapped as at risk from PSD. The nearest 
springline is about 150m upstream of the location, however the 
upstream permeable catchment of this springline is quite small.  It is 
noted that the Stamford Mb Sandstone (light green) was not 
considered a permeable formation (main text, Section 3.1).  Had it 
been, the location could have been included as GWFR as it is on the 
drainage route from the spring line. 
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Flooding description Location Snapshot, GWFR Snapshot, geology Comment 
Groundwater flooding 
has been recorded in 
areas of Kettering at 
London Road and St 
Mary’s Road 

Kettering 

  

The NCC description suggests an approximate location for the flood 
incident.  Although the intersection London Road/St Mary's Road is 
located on the top of a hill where the Northampton Sand outcrops.  A 
hill is an unlikely context for groundwater flooding.  If this incident were 
to be of importance in relation to the GWFRM, more information about 
it, including specific location, would be needed. 

Addington Road near 
entrance to Manor 
House Farm. 
Underground springs 
one drained into a pond 
in this area of the 
village. The pond no 
longer exists and 
consequently in periods 
of heavy rain water 
accumulates on the 
road having filled the 
ditch 

Addington Road, 
Woodford 

 
 

 
 

Located on Cornbrash Limestone, about 100m upstream of a 
springline.  It is unclear where the springs originate from.  The 
Cornbrash is a minor aquifer not known for having a significant 
potential to give rise to springs.   If these incidents were to be of 
importance in relation to the GWFRM, more information about it would 
be needed. 

A field occupied since 
2006 by Paddock Road 
and Windmill Close 
was once prone to 
flooding due to the high 
water table. In 
particular, some 
properties in Mill Road 
have historically been 
affected during heavy 
periods of rain. 

Mill Road, 
Woodford 
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Flooding description Location Snapshot, GWFR Snapshot, geology Comment 
Road flooding from 
spring or field runoff. 

Caldecott 

  

Located on Oxford Clay, flooding at this location is unlikely to be 
related to a spring.  The field runoff mentioned in the description seems 
a more likely explanation. 

Water runs down Tews 
End Lane (surface run 
off?) a natural spring at 
Newbottle Close adds 
to the water and then it 
all collects at the A5 
junction to a depth of 
10 inches 

Tews End Lane, 
Paulerspury 

  

Located on Blisworth Limestone, away from any defined springline.  
The spring at Newbottle Close is likely to originate from fracturing of 
the Blisworth Limestone, as mentioned above. 

Ground water came up 
from the ground and 
flooded the house 
causing damage. No 
obvious cause. Tom 
Livingstone from SNC 
thinks during the hot 
summer the ground 
cracks and during 
heavy rains an aquifer 
is finding its way up to 
the ground in the 
cracks. 

Folly Farm, 
Eastcote Farm, 
Pattishall 

  

Similar geology to the incident at Windsor road, Wellingborough.  The 
description of the incident suggests that the flooding may be related to 
local ground conditions.   The fault on the east of the location can act 
as a barrier to flow and potentially cause the groundwater to 
accumulate upstream, although this is a speculation. 
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Flooding description Location Snapshot, GWFR Snapshot, geology Comment 
Drainage ditch along 
backs of properties. 
Garden flooding from 
spring/groundwater 
since ditch was 
dredged; diversion 
ditch dug but still 
flowing at high rate 

Standing Stones, 
Great Billing NN3 
9HA 

Case study location, see main text Section 3.3 

 

Flooding into garden 
from road 

Baltic Close, 
Corby NN18 9EA 

  

Located on Lincolnshire Limestone, on a hill side.  The susceptibility to 
groundwater flooding from high bedrock groundwater levels cannot be 
excluded, less than 100 m away is an area shown at 'Very Low' risk.  
According to the OS Terrain 5 and BGS GWL datasets, the depth to 
GW at this location is 7 m, which is considered too high to give rise to 
sustained groundwater flooding with a 1 in 100 year return period (main 
report Section 3.1) 

Property has water 
seeping up the garden 
every time it rains. 
Been forced to buy a 
pump and pump the 
water out regularly. The 
constant wet has rotted 
the fence. 

Greenview Drive, 
Links View. 
Northampton 

  

Case study location, see main report, Section 3.3 Brackenhill Close 
and Bradlaugh Fields.  Although the incident is located on the drainage 
route from a springline (similar to the incident at Main Road, Wilby, 
NN8 2UE), the description of the incident mentioning flooding "every 
time it rains" suggests a problem of drainage or exceedance of soil 
infiltration capacity rather than actual groundwater flooding 

Garden flooded, falls 
towards house, affects 
neighbour too, AWS 
tested not mains 

 

  

Located on Dyrham Formation siltstone (aquitard), about 100m 
downstream from a minor springline. No superficial deposits present.  
According to the 1:50k geology, this location is unlikely to be 
susceptible to the sort of groundwater flooding considered in this study 
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Flooding description Location Snapshot, GWFR Snapshot, geology Comment 
Standing water 
beneath lounge floor, 
area is Till 

Corby 

  

Located on Grantham Formation sandstone/siltstone/mudstone which 
is not really considered an aquifer.  Superficial deposits of Diamicton 
(eq. Till) cover the area.  Till can have a wide range of permeability and 
can act as a minor superficial aquifer.  The susceptibility to 
groundwater flooding at this location cannot be excluded, however at 
a county scale, the geological conditions present here were considered 
unlikely to give rise to sustained flooding.  

Water issuing from rear 
garden, water bearing 
unit overlain by 
impermeable layer, 
spring over valley 

Daventry 

  

Located on a valley side, on Dyrham Formation siltstone and 
mudstone.  The underlying formation is also mudstone (Charmouth).  
Both these formations are aquitard.  It is unclear which is the water 
bearing unit mentioned in the description of the incident.  The area is 
covered by Till (superficial deposits) that can have great variations in 
permeability.  At this location, they are classified as a 'Secondary 
Undifferentiated' aquifer ("has been assigned in cases where it has not 
been possible to attribute either category A or B to a rock type.  In most 
cases, this means that the layer in question has previously been 
designated as both minor and non-aquifer in different locations due to 
the variable characteristics of the rock type.") , which can potentially 
hold water.  However, for the purpose of this study, Till was not 
considered as having the potential to give rise to springs. 

Water from footpath 
and flowerbed, not 
mains, pond in 
neighbours garden 
outflow to footpath 

The Bungalow, 
Yelvertoft, 
Daventry 

 
 

Located on Charmouth mudstone (aquitard) with no superficial 
deposits present, the 1:50k geological context does not provide any 
evidence for this location to be susceptible to groundwater flooding 
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Flooding description Location Snapshot, GWFR Snapshot, geology Comment 
Spring in garden Nene Valley 

  

Located on an aquitard (Whitby mudstone) and overlain by superficial 
Sand and Gravel.  It is unclear if the source of the spring flow is the 
Sand and Gravel or if the incident is misplaced. 

Garden flooding below 
house level due to 
heavy sustained rain 

South Northants 

 
 

Located on an area of thinly layered geology, springlines are present 
in the area but not at this exact location.  The Stamford member 
sandstone/siltstone underlying the location were not considered a 
major aquifer in this study.  The susceptibility to groundwater flooding 
cannot be excluded although the confidence of the groundwater origin 
of this flooding incident is low. 

Garden and property 
flooding from 
waterlogged ground 

Lyddington, 
Rutland 

  

Located on an aquitard (Whitby mudstone), the description of the 
incident suggests an issue with local drainage or exceedance of soil 
infiltration capacity rather than groundwater as considered in this 
study. 

Water flooding stables Haselbech Hall 

 
 

Located on Northampton Sand (aquifer) but where the groundwater is 
deep according to the BGS dataset (> 15mbgl), making the location 
unlikely to experience flooding. The area is overlain by Sand and 
Gravel and Till.  Groundwater flooding as intended in this study is 
unlikely, also note that the groundwater origin of the flooding is flagged 
as "uncertain" in the NCC dataset. 
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Flooding description Location Snapshot, GWFR Snapshot, geology Comment 
Flooding into residents’ 
porch. 19 buckets 
water removed. 
Possible natural spring 

Meadow Road 

  

Located on Whitby Mudstone (aquitard), a springline ('Very Low' risk) 
is present 200m uphill of the location.  Under exceptional climatic 
circumstances, this springline could potentially flow and flood 
downstream locations, however, the location is not on the natural 
drainage route of this springline and the incident occurred after a fairly 
dry period (reported 28/10/2013).  It is possible that the incident is 
misplaced.  Spatial uncertainty on the geology dataset should also be 
considered 

Flooding of rear garden 
from adjoining field and 
ditch in front of property 

Barton Road, 
Barton Seagrave 

  

Located on an aquifer (Blisworth Limestone) susceptible to 
groundwater flooding, the incident occurred on high ground which is 
unlikely for groundwater. 

 
 
 



 
Groundwater Flood Risk Study for Northamptonshire.  
APPENDICES Page 28 

 

 
 

 
 
 
 
 
 

 
APPENDIX E  

Damage calculations



 
Groundwater Flood Risk Study for Northamptonshire.  
APPENDICES Page 29 

 

 
 

Table E.1 WAAD costs for residential properties 

GWFR WAAD value per house (£) 

Very High 3,006 
High 1,547 

Moderate 741 
Low 316 

Very Low 79 
 
Table E.2 WAAD costs for non residential properties 

New MCM 
Code Sector Type 

GWFR 
Very High High Moderate Low Very Low 

WAAD value per square metre of ground floor area (£) 

2 Retail 35.22 25.65 13.20 5.90 1.47 
3 Offices 31.78 23.82 12.02 5.30 1.33 
4 Warehouses 44.27 32.00 16.23 7.36 1.84 
5 Leisure and sport - - - - - 

51 Leisure 45.79 36.27 16.65 7.15 1.79 
52 Sport - - - - - 

521 Playing Field 0.41 0.31 0.16 0.07 0.02 
523 Sports Centre 11.65 8.74 4.32 1.91 0.48 
526 Marina 4.49 3.25 1.68 0.75 0.19 
525 Sports Stadium 4.33 3.25 1.64 0.72 0.18 

6 Public Buildings 16.19 12.03 6.08 2.70 0.67 
8 Industry 6.90 5.02 2.58 1.16 0.29 
9 Miscellaneous - - - - - 

910 Car park 1.18 0.84 0.45 0.20 0.05 
960 SubStation 114.48 81.68 44.86 20.33 5.08 
999 N/A (NRP sector average) 35.27 25.80 13.70 6.27 1.66 

 
Table E.3 Default areas for non-residential properties 

New MCM Code Property Type Floor Area (m²) 
2 Retail 340 
3 Offices 360 
4 Warehouses 3,270 
5 Leisure and sports - 

51 Leisure 1,020 
52 Sport - 

521 Playing Field 21,850 
523 Sports Centre 5,400 
526 Marina 1,860 
525 Sports Stadium 25,600 

6 Public Buildings 1,300 
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New MCM Code Property Type Floor Area (m²) 
8 Industry 2,480 
9 Miscellaneous - 

910 Car park 3,500 
910 MS Car park 2,700 
960 SubStation 48 

 
 
Table E.4 Total WAAD values for all wards 

Ranking Ward Total value 
economic (£) 

Total value 
financial (£) 

Total value 
incremental 
financial (£) 

1 St. James Ward 132,060 230,531 98,471 
2 Weldon and Gretton Ward 119,018 182,914 63,896 
3 Spencer Ward 78,933 128,034 49,101 
4 West Hunsbury Ward 74,110 120,517 46,407 
5 Finedon Ward 72,244 128,555 56,311 
6 Kingsley Ward 70,458 129,809 59,351 
7 Lyveden Ward 68,876 115,040 46,164 
8 Parklands Ward 67,805 108,670 40,865 
9 Castle Ward (Northampton) 63,036 107,438 44,402 

10 Irthlingborough Waterloo Ward 58,880 107,467 48,586 
11 Blisworth and Roade Ward 56,035 93,059 37,024 
12 Deanshanger Ward 51,480 88,481 37,000 
13 Queen Eleanor and Buccleuch Ward 47,128 79,938 32,810 
14 Brafield and Yardley Ward 46,997 84,094 37,096 
15 Nene Valley Ward 46,960 77,592 30,632 
16 Stanion and Corby Village Ward 45,392 72,036 26,644 
17 Kingsthorpe Ward 45,315 85,021 39,706 
18 Raunds Saxon Ward 41,549 75,092 33,543 
19 Welland Ward 35,711 55,677 19,966 
20 Shire Lodge Ward 35,095 53,346 18,251 
21 South Ward 34,129 58,765 24,636 
22 Prebendal Ward 32,732 53,060 20,328 
23 Burton Latimer Ward 32,319 56,825 24,507 
24 Fineshade Ward 28,944 48,095 19,151 
25 Higham Ferrers Lancaster Ward 27,680 51,259 23,579 
26 Brixworth Ward 27,141 46,544 19,404 
27 Brambleside Ward 24,059 45,340 21,281 
28 Blakesley and Cote Ward 23,049 37,199 14,151 
29 Harpole and Grange Ward 22,924 37,653 14,729 
30 Moulton Ward 22,108 38,224 16,117 
31 King's Forest Ward 22,097 36,048 13,951 
32 Delapre Ward 21,982 36,693 14,711 
33 Redwell West Ward 20,523 38,152 17,628 
34 Brampton Ward 20,456 34,452 13,996 
35 Lower Nene Ward 20,235 33,689 13,454 
36 Spratton Ward 20,223 35,063 14,839 
37 Swanspool Ward 19,676 31,360 11,684 
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Ranking Ward Total value 
economic (£) 

Total value 
financial (£) 

Total value 
incremental 
financial (£) 

38 Rushden Spencer Ward 19,399 33,324 13,925 
39 Thrapston Lakes Ward 19,354 31,873 12,519 
40 Kingswood Ward 19,057 35,545 16,487 
41 Kings Sutton Ward 18,130 27,658 9,528 
42 Hackleton Ward 17,830 30,980 13,151 
43 Irthlingborough John Pyel Ward 17,809 31,486 13,677 
44 Raunds Windmill Ward 17,499 31,828 14,329 
45 Silverstone Ward 17,304 30,851 13,547 
46 St. Crispin Ward 16,343 26,335 9,992 
47 Kingthorn Ward 16,283 28,702 12,419 
48 Redwell East Ward 16,053 30,217 14,164 
49 Billing Ward 15,706 25,744 10,038 
50 Oundle Ward 15,645 24,946 9,301 
51 St. David Ward 14,685 24,791 10,106 
52 Rushden Sartoris Ward 14,428 25,436 11,008 
53 Long Buckby Ward 14,369 22,138 7,769 
54 Wollaston Ward 13,687 22,453 8,765 
55 Weston Ward 13,049 21,545 8,496 
56 St. Peter's Ward 12,929 20,622 7,693 
57 Desborough St. Giles Ward 12,797 23,262 10,464 
58 Brackley West Ward 12,569 22,602 10,033 
59 Irchester Ward 12,454 21,458 9,004 
60 Whittlewood Ward 11,566 20,401 8,835 
61 Great Oakley Ward 11,331 18,912 7,581 
62 Tove Ward 11,326 18,592 7,266 
63 Avondale Grange Ward 11,176 20,166 8,990 
64 Barnwell Ward 10,816 17,564 6,748 
65 Brickhill Ward 10,414 19,633 9,218 
66 East Hunsbury Ward 10,096 18,607 8,511 
67 Thrapston Market Ward 9,758 16,766 7,008 
68 All Saints Ward 9,203 17,365 8,161 
69 New Duston Ward 8,958 16,572 7,614 
70 Barton Ward 8,268 15,144 6,876 
71 Danvers and Wardoun Ward 8,014 12,624 4,611 
72 Higham Ferrers Chichele Ward 7,714 14,407 6,692 
73 Rural West Ward 7,648 12,808 5,160 
74 Slade Ward 7,617 12,555 4,938 
75 Byfield Ward 7,535 11,864 4,329 
76 Towcester Mill Ward 7,425 12,131 4,706 
77 Queensway Ward 7,397 12,226 4,829 
78 Lumbertubs Ward 7,017 13,056 6,039 
79 Boughton Green Ward 6,997 13,084 6,086 
80 Drayton Ward 6,766 12,487 5,721 
81 Badby Ward 6,109 9,672 3,563 
82 Headlands Ward 6,036 11,353 5,317 
83 Heyfords and Bugbrooke Ward 5,873 9,317 3,444 
84 Woodford Ward 5,870 9,825 3,955 
85 Yelvertoft Ward 5,776 8,990 3,214 
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Ranking Ward Total value 
economic (£) 

Total value 
financial (£) 

Total value 
incremental 
financial (£) 

86 Rothwell Ward 5,763 9,570 3,807 
87 Flore Ward 5,671 9,870 4,199 
88 Eastfield Ward 5,669 10,513 4,844 
89 Great Doddington and Wilby Ward 5,452 9,610 4,158 
90 Ravensthorpe Ward 5,012 7,647 2,634 
91 Astwell Ward 4,596 7,148 2,552 
92 Salcey Ward 4,527 7,565 3,038 
93 Old Duston Ward 4,282 8,042 3,760 
94 Ise Lodge Ward 4,268 7,923 3,654 
95 Rushden Pemberton Ward 4,143 7,830 3,687 
96 Weedon Ward 4,077 6,820 2,743 
97 Thorplands Ward 3,871 6,781 2,910 
98 St. Michael's and Wicksteed Ward 3,792 5,814 2,023 
99 Little Brook Ward 3,728 5,881 2,153 

100 Towcester Brook Ward 3,560 6,375 2,815 
101 Hill Ward 3,431 6,038 2,607 
102 East Ward 3,422 6,126 2,704 
103 Earls Barton Ward 2,719 4,160 1,441 
104 West Ward 2,647 4,325 1,677 
105 Middleton Cheney Ward 2,449 4,483 2,034 
106 Castle Ward (Wellingborough) 2,385 4,012 1,627 
107 Brackley East Ward 2,274 3,881 1,607 
108 Washington Ward 2,233 3,827 1,594 
109 Ecton Brook Ward 2,193 4,085 1,892 
110 Walgrave Ward 2,145 3,862 1,717 
111 Rushden Hayden Ward 2,074 3,612 1,537 
112 Steane Ward 2,057 3,337 1,280 
113 Clipston Ward 2,052 3,623 1,571 
114 Exeter Ward 2,018 3,808 1,789 
115 Boughton and Pitsford Ward 2,005 3,476 1,471 
116 Abbey South Ward 1,724 3,202 1,478 
117 North Ward 1,630 2,664 1,034 
118 Crick Ward 1,497 2,665 1,168 
119 William Knibb Ward 1,493 2,445 951 
120 Danesholme Ward 1,404 2,400 996 
121 Old Stratford Ward 1,240 1,933 693 
122 Central Ward 1,011 1,545 534 
123 Cosgrove and Grafton Ward 879 1,364 485 
124 Barby and Kilsby Ward 869 1,326 457 
125 Croyland Ward 731 1,172 441 
126 West Haddon and Guilsborough Ward 689 1,070 381 
127 Stanwick Ward 566 1,004 438 
128 Abbey North Ward 520 922 402 
129 Rushden Bates Ward 498 941 443 
130 Tower Hill Ward 472 887 416 
131 Hemmingwell Ward 389 643 254 
132 Pipers Hill Ward 314 586 273 
133 Northfield Ward 237 424 187 
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Ranking Ward Total value 
economic (£) 

Total value 
financial (£) 

Total value 
incremental 
financial (£) 

134 Welford Ward 180 283 102 
135 Desborough Loatland Ward 123 211 88 
136 Grange Park Ward 48 79 31 
137 Brackley South Ward 23 40 18 
138 Oakley Vale Ward 19 35 16 
139 Braunston Ward 15 23 8 
140 Rowlett Ward 7 13 6 
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Table E.5 Wards names (main report, Illustration 6.6) 

Number Ward Number Ward Number Ward 
2 Little Brook  468 Higham Ferrers 

Chichele  
290 Desborough Loatland  

5 Danvers and oun  7 Byfield  292 Desborough St. Giles  

9 Blakesley and 
Cote  

20 Brixworth  431 Barton  

15 Brafield and 
Yardley  

41 Woodford  434 Pipers Hill  

36 Steane  43 Badby  436 William Knibb  
39 Astwell  48 Weedon  437 All Saints  
40 Whittlewood  49 Flore  439 Brambleside  
45 Washington  64 Braunston  441 Ise Lodge  
46 Tove  65 Barby and 

Kilsby  
444 Avondale Grange  

47 Blisworth and 
Roade  

67 Long Buckby  469 Northfield  

51 Harpole and 
Grange  

68 Brampton  190 West Hunsbury  

52 Cosgrove and 
Grafton  

69 Ravensthorpe  191 Delapre  

54 Hackleton  70 Spratton  196 Spencer  
112 Kings Sutton  72 Yelvertoft  203 Nene Valley  
116 Middleton Cheney  73 Welford  209 Weston  

128 Silverstone  75 Clipston  210 Billing  
131 Deanshanger  77 Walgrave  377 East Hunsbury  
158 Kingthorn  151 Drayton  382 St. James  
168 Towcester Mill  155 Hill  383 Old Duston  
182 Heyfords and 

Bugbrooke  
234 Crick  386 New Duston  

200 Salcey  238 West Haddon 
and 
Guilsborough  

387 Castle  

355 Brackley East  243 Boughton and 
Pitsford  

389 St. Crispin  

356 Brackley West  266 Moulton  390 Kingsley  
364 Old Stratford  369 Abbey South  392 Kingsthorpe  
365 Towcester Brook  370 Abbey North  394 Boughton Green  

375 Grange Park  60 Wollaston  397 St. David  
462 Brackley South  78 West  398 Eastfield  
10 Fineshade  80 North  399 Parklands  
31 Lyveden  81 Finedon  404 Headlands  
33 Barnwell  212 Earls Barton  405 Lumbertubs  
35 Prebendal  214 South  406 Thorplands  
89 Higham Ferrers 

Lancaster  
219 Great 

Doddington and 
Wilby  

407 Ecton Brook  

91 Woodford  220 Irchester  464 Abington  
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Number Ward Number Ward Number Ward 
92 Stanwick  411 Brickhill  101 Rural West  
95 Thrapston Market  412 Croyland  104 Weldon and Gretton  

97 Thrapston Lakes  422 Queensway  326 Stanion and Corby 
Village  

105 Oundle  424 Redwell West  440 Great Oakley  
107 Lower Nene  425 Swanspool  453 Kingswood  
109 King's Forest  428 Hemmingwell  456 Oakley Vale  
222 Rushden Spencer  429 Castle  458 Central  

224 Rushden Bates  467 Redwell East  460 Shire Lodge  

225 Rushden Hayden  25 Slade  470 Danesholme  

277 Irthlingborough 
John Pyel  

30 Queen Eleanor 
and Buccleuch  

471 Tower Hill  

281 Irthlingborough 
Waterloo  

83 Rothwell  472 Beanfield  

304 Raunds Saxon  86 Burton Latimer  473 Lodge Park  
413 Rushden Sartoris  99 Welland  474 Rowlett  

449 Raunds Windmill  286 St. Michael's 
and Wicksteed  

475 East  

465 Rushden 
Pemberton  

287 St. Peter's  476 Exeter  
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Table E.6  Number of each type of properties in the ‘Very High’ risk category for the 15 highest Wards’ WAAD 

Property type 
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Residential 501 26 144 132 322 403 172 93 188 319 120 171 120 222 51 2984 
Retail 24 3 11 1 5 3 3 6 21  3 7 6 1 1 95 

Offices 3 1 2  1 1  1 3   1 2 1  16 
Warehouses  6 1  1  4 2  1 3  1   19 

Public Buildings 3  2  3  3  6    2 1  20 
Industry 2 3 2 1  1 2 1 2  3  5 2  24 

Miscellaneous       3    2 1 1 1  8 
Leisure 1     1   2    1   5 

Playing Fields 2  2  2  1     1    8 
Sports Centre 1  1      1       3 

Sports Stadium 1       1        2 
Sub station     1      1  1   3 

Other 30 29 23 27 41 36 92 12 8 30 51 81 62 59 11 592 
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Table E.7 Total resource costs of travel as a function of speed (pence/km) 
(updated to 2015/16 prices) [from Table 6.11 of the MCM (Penning-Rowsell et al. 2013)] 

 

Speed (km/hr)  5 10 20 40 50 80 100 120 

Car average p/km  262 133 70 39 33 22 20 18 
LGV average p/km  307 160 85 48 41 31 29 27 
OGV1 p/km  338 179 98 56 48 37 - - 
OGV2 p/km  432 234 132 80 69 55 - - 
PSV p/km  1942 995 521 282 234 - - - 

Data supplied by the Department for Transport (2012)  
Department for Transport (2012) ‘UNIT 3.5.6: Values of Time and Vehicle Operating 
Costs’, Transport Analysis Guidance (TAG), October 2012, Department for Transport, 
London, http://www.dft.gov.uk/webtag/, accessed 26 March 2013. 
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Table E.8 Road infrastructure cost calculation results for the 15 “riskiest” wards 

 
 

Very High and High Risk of Ground Water Flooding to Major roads in the 15 Highest Risk Wards

Ward Road Reference Risk Main Source Cars PSV LGV HGV Cars (£) PSV (£) LGV (£) HGV (£) Total  (£)
Kingsley A5095 62 VH Springline 13,289        102          1,698                342                  13,289         1,742         2,717            551 18,299    
Kingsley A5123 70 VH Springline 11,348        354          1,311                386                  11,348         6,046         2,098            621 20,113    
St James A45 179 H Springline 17,824        141          2,618                2,096              17,824         2,408         4,189         3,375 27,796    
St James A45 41 VH Springline 18,203        151          2,406                1,208              18,203         2,579         3,850         1,945 26,577    
St James A45 96 VH Springline/PSD 29,414        145          4,584                2,682              29,414         2,477         7,334         4,318 43,543    
Nene Valley A428 176 VH Springline 13,717        135          1,817                1,340              13,717         2,306         2,907         2,157 21,087    
Bradley Yardley A428 89 VH Springline/Bedrock 6,631          54             1,227                714                     6,631            922         1,963         1,150 10,666    
Weldon Gretton A43 99 VH Bedrock 6,072          26             1,642                2,564                 6,072            444         2,627         4,128 13,271    
Weldon Gretton A427 180 VH Springline 9,756          5               1,011                682                     9,756               85         1,618         1,098 12,557    
Queen Eleanor & Buccleuch A43 53 VH Bedrock 9,776          61             1,787                3,034                 9,776         1,042         2,859         4,885 18,562    
Queen Eleanor & Buccleuch A4300 187 VH Springline 9,093          80             1,012                470                     9,093         1,366         1,619            757 12,835    
Finedon A510 37 VH Springline 11,611        54             2,230                1,186              11,611            922         3,568         1,909 18,011    
Finedon A6 134 VH Springline 13,790        138          2,529                1,446              13,790         2,357         4,046         2,328 22,522    
Blixworth & Reade A508 142 H Springline 11,130        105          2,377                2,072              11,130         1,793         3,803         3,336 20,063    
Deanshanger A422 222 Mod PSD 10,778        74             1,784                1,124              10,778         1,264         2,854         1,810 16,706    
Castle 1 A45 72 VH Springline/PSD 17,580        573          2,914                1,500              17,580         9,787         4,662         2,415 34,444    
Castle 1 A5123 60 Mod PSD 22,006        275          2,943                1,586              22,006         4,697         4,709         2,553 33,965    
Castle 1 A5095 120 Mod PSD 6,859          10             945                   322                     6,859            171         1,512            518 9,060      
Castle 1 A5123 76 Mod PSD 21,542        119          2,640                690                  21,542         2,033         4,224         1,111 28,909    
Castle 1 A5123 9 Mod PSD 23,986        118          2,703                1,102              23,986         2,015         4,325         1,774 32,100    
Lyvenden A6116 93 VH Springline/Bedrock 4,543          17             1,231                1,678                 4,543            290         1,970         2,702 9,505      
Irthlingborough Waterloo A6 134 VH Springline 13,790        138          2,529                1,446              13,790         2,357         4,046         2,328 22,522    
Parklands A43 178 H Springline 19,952        34             2,840                2,720              19,952            581         4,544         4,379 29,456    
West Hunsbury A43 177 VH/H Springline/PSD 15,714        39             2,758                2,522              15,714            666         4,413         4,060 24,853    
West Hunsbury A43 160 VH Springline/PSD 9,678          54             2,025                3,518                 9,678            922         3,240         5,664 19,504    

348,082    51,274    85,698    61,872    546,926  
Spencer

Traffic Flow (Annual Average Daily Flow, 2013)

No Significant Risk

Costs (£/km)  assuming flooding slows traffic from 
an average 50km/hr to 10km/hr
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Following the introduction of the Flood and Water Management Act (2010), the responsibility 
for managing the coordination of flood risk from groundwater has transferred from the 
Environment Agency (EA) to the Lead Local Flood Authority (LLFA), which in 
Northamptonshire is the County Council. However, groundwater flood risk is generally less 
well understood at a local level compared with surface water and fluvial flood risk. Therefore, 
there is a need to improve the understanding of the risk from groundwater flooding in the 
county.  
The importance of groundwater flooding at the county scale was assessed and documented 
in the ESI (2016) Groundwater Flood Risk Study for Northamptonshire. The project identified 
the areas of the county at highest risk of groundwater flooding, estimated the potential 
economic impacts and provided information on appropriate mitigation methods. A series of 
groundwater flood risk maps were produced for use in conjunction with the guidance document 
presented here.  

F.1 Introduction to groundwater flooding 

Whilst there has been considerable attention given to mitigation for fluvial (river), and to a 
lesser extent, pluvial (surface water) flooding much less notice has been taken regarding 
groundwater flooding.  To some extent this is because groundwater flooding is often not 
recognised as such, especially if it occurs during flooding from other sources, and it is also the 
case that groundwater flooding is often more localised and difficult to deal with.   
Groundwater flooding occurs when sub-surface water emerges from the ground at the surface 
or into Made Ground and structures. This may be as a result of persistent rainfall that 
recharges aquifers until they are full; or may be as a result of high river levels, or tides, driving 
water through near-surface deposits. Water flows to the surface or into basements, services 
ducts and other subsurface infrastructure rising up through floors or directly from the ground. 
Flooding may last a long time compared to surface water flooding, from weeks to months.  
Hence the amount of damage that is caused to property may be substantially higher. Likewise 
closures of access routes may be prolonged.  
Emergent groundwater tends to be clear but potential contamination by sewers and brownfield 
sites poses additional hazards. Groundwater flooding prevents rainfall infiltration and 
increases the risk of surface water flooding. The following impacts may be associated with 
groundwater flooding: Damage to basements, buried services and other structures below 
ground; Sewer flooding; Water damage to property, cultural heritage, crops or sensitive 
habitats due to saturated conditions; Leaching of contamination from brownfield sites and 
other sources of contamination; Slope stability issues; Increased likelihood, intensity and 
duration of surface water flooding due to saturated ground conditions and failure of infiltration 
drainage systems; Increased cost of construction projects, which will need to incorporate 
groundwater control measures. 
Groundwater flooding occurs naturally although various mechanisms can be involved.  Three 
key sources of groundwater flooding have been identified in Northamptonshire: bedrock, 
spring-line and permeable superficial deposits.  These are presented in Table F.1 below.  Not 
only are the sources distinct but the character of the flooding, in terms of depth, velocity and 
longevity, from each can vary enormously. It is necessary to establish the type of groundwater 
flooding that is most likely at a particular site as knowing what the source is can help greatly 
in identifying the best mitigation. 
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Table F.1 Groundwater flood mechanisms 

Groundwater 
Flood 
mechanism 

Description Duration Illustration 

Permeable 
Superficial 
deposits 
(PSD) 

This mechanism of groundwater flooding is associated with shallow 
unconsolidated sedimentary aquifers overlying non-aquifers.  These 
aquifers (typically sand and gravel) have a relatively high permeability, are 
often in good hydraulic connection with the adjacent watercourse and can 
have groundwater levels close to the ground surface.   

When the level of the river is high, groundwater flooding can happen:  

- The river water, moving through the ground, may emerge at 
locations behind flood defences (unless these have been designed 
to seal off the aquifer).   

- The high river levels induced by periods of intense rainfall cause a 
rapid rise in groundwater levels in the surrounding shallow aquifer. 
Groundwater that cannot discharge to the flooded river may ‘back 
up’.  The groundwater then emerges in depressions at locations not 
necessarily connected with the main flood plain.  

In Northamptonshire, this type of groundwater flooding would be associated 
with Sand and Gravel of the River Terrace Deposits, the Glaciofluvial Sand 
and Gravels or the Alluvium with a high sand content.  Where these are 
underlain by low permeability bedrock, such as mudstones from the Lias or 
Ancholme Groups, a risk of groundwater flooding occurs.  Till and Diamicton 
can have a wide range of permeability and a conservative approach is to 
consider these formations as high permeability and susceptible to 
groundwater flooding. 

This type of groundwater 
flooding is relatively short 
lived and comparable in 
duration to the associated 
fluvial flooding (a few days to 
a week).  However, the good 
hydraulic connection 
between the stream and the 
aquifer means that while the 
river levels drive the 
groundwater levels, the high 
groundwater levels slow 
down the drainage of excess 
water through the stream 
network. 

 

Normal conditions 

 
 

Flooded conditions 

 
(Illustration from McKenzie et 
al, 2010) 
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Groundwater 
Flood 
mechanism 

Description Duration Illustration 

High 
groundwater 
levels in 
bedrock 
aquifers 

Bedrock flooding, also referred to as clearwater flooding, is associated with 
the rise of the water table in permeable bedrock aquifers in response to long 
periods of high rainfall conditions. Flooding is enhanced by antecedent 
conditions of high groundwater levels.  Once the groundwater emerges, 
over-land flow of surface water can occur and water may flow in valleys 
which are usually dry.  This type of groundwater flooding, which is typical 
from Chalk aquifer, can be exceptionally long lasting and may linger for 
months.  Chalk is not present in Northamptonshire, however, a significant 
part of the county is covered by permeable Jurassic Limestones which can 
also give rise to bedrock flooding.  These generally have limited thickness, 
and tend to form hills which would limit the extent of area potentially 
susceptible to bedrock flooding. 

2- 3 weeks Normal conditions 

 
Flooded conditions 

 
 

(Illustration from McKenzie et 
al, 2010) 
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Groundwater 
Flood 
mechanism 

Description Duration Illustration 

High spring 
flow 

Spring lines are likely to occur at the outcrop boundary of a permeable 
formation with an underlying low permeability formation.  Chances of spring 
occurrence are higher on the hill side down dip of the aquitard, in the 
direction of groundwater flow.  Permanent springs are more likely to occur 
on the dip slope of valley sides and water will generally be discharged to the 
nearby watercourse.  Groundwater levels rise during the winter in response 
to increasing rainfall and decreasing losses in the soil zone due to 
evapotranspiration. Heavy, persistent, (generally) winter rainfall causes 
groundwater levels to rise higher than normal. The water table may then 
reach the ground surface to discharge at springs that do not normally flow. 
As groundwater levels rise, spring flows increase and when the drainage 
system cannot convey this water to a river, groundwater flooding occurs.  
Flooding will occur when the capacity of the stream is exceeded.  The 
discharge from the spring will then become a contributing factor to what 
would be considered fluvial flooding.  In locations where the bedrock spring 
line is masked by overlying superficial deposits, flow may occur through the 
superficial deposits before emerging down gradient. 

2 – 3 weeks Normal conditions 

 
Flooded conditions 

 
Excess Soil 
Water 

Can cause surface ponding or well up into basements, and forms another 
source of flooding that is not strictly groundwater but those affected are 
unlikely to appreciate the fine distinction.  Many of the mitigation measures 
suggested for groundwater flooding, particularly those for permeable 
deposits, will be appropriate in these cases as the two sources share much 
in common and may be indistinguishable in practice. 
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F.2 Planning guidance on the appraisal of groundwater flood risk 

The ESI Groundwater Flood Risk Map for Northamptonshire is a 5x5m classification of 
groundwater flooding risk into six categories (Negligible, Very Low, Low, Moderate, High and 
Very High) described in the Table F.2 below.  These classifications are based on the level of 
risk, combining severity and uncertainty that a site has a chance of groundwater flooding 
greater than 1 in 100 (>1% probability of occurrence).  Note that other forms of flooding are 
subject to different definitions of risk, which are not directly comparable. For example the 
Environment Agency interactive fluvial (river) flood maps define risk categories based on 
chances of flooding from different return periods: high risk represents chance of flooding of 
greater than 1 in 30 (3.3%) each year, medium risk between 3.3% and 1%, low risk between 
1% and 0.1 % and very low at less than 0.1%.  
The groundwater map is a general purpose indicative screening tool, and is intended to 
provide a useful initial view for a wide variety of applications. The risk classification shows the 
areas within which property may be at risk, but this should not be mistaken to mean that 
groundwater floods will occur across the whole of the Very High or High Risk area.  Mapping 
limitations and a number of local factors may reduce groundwater flood risk to land and 
property even where it lies within mapped groundwater flood risk zones. 
If a property is classified as High or Very High Risk, while groundwater heads might be 
indicative of groundwater seepage, the actual amount of flow emerging from the ground might 
not be sufficient to cause flooding at that location (although the accumulated flows 
downstream might be).  Local variations in elevation and ground conditions may cause 
groundwater emergence to be localised away from the property, keeping the water table below 
hazardous levels. Properties with subsurface structures such as basements and utility ducts 
will be at greater risk of groundwater flooding.  Properties with foundations and floor levels 
significantly above ground level will be at a lower risk.  Drains, impermeable break layers or 
membranes incorporated in the building may act to prevent water reaching locations where 
impacts would otherwise occur.  Even if emergent groundwater was at a rate sufficient to 
cause local flooding, the nature of the urban man-made subsurface tends to drain water away 
before it reaches the surface.  Sewers, granular fill around utilities and road sub-grade are all 
highly permeable formations that would be able to drain quite high groundwater flows away.  
This tends to move the groundwater flooding problem down the catchment. 
 
F.3 Consideration of groundwater flooding in planning applications 

1. Pre-application stage and identification of flood risk 

It is critical that consideration of groundwater flooding risk is made early on in the planning 
processes to ensure that sufficient information is provided, appropriate assessment is made 
and mitigation measures incorporated into the design where considered necessary.  
It is the responsibility of the applicant to gather relevant information to sufficiently identify and 
assess the risk of groundwater flooding and the impact of development proposals. The use of 
pre-application discussions is particularly important in identifying the number and scale of 
issues in relation to the development proposals and to allow all parties to establish the need 
for an appropriate groundwater flood risk assessment as part of the planning application 
process. 
At the pre-application stage, development proposals should show the location, broad nature 
and extent of a proposed development.  Northamptonshire County Council (NCC) does 
provide both a data provision and pre-application discussion service for a small charge.  NCC 
can provide appropriate information on historical flooding incidents at this stage of the process.  
The detail of the groundwater (GW) flood risk assessment will depend on the geological and 
hydro-geological setting, the level of risk and scale of development and the number of 
constraints being proposed. Therefore, small subject sites with low risk may be able to assess 
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the risk in a summary manner but larger subject sites may require a more in depth assessment 
with more detailed calculations or potentially modelling.  
2. Planning application submission 
Having undertaken the initial screening exercise at the pre-application stage and identified the 
level of risk of groundwater flooding resulting from the proposals, the planning application 
should be accompanied, where necessary, by an appropriate site-specific groundwater 
flooding risk assessment – this can be incorporated into the flood risk assessment.  
The complexity of this assessment will depend on the development proposals. The 
assessment should be proportional and must be cost effective. 
3. Application process 
When assessing development proposals in areas at risk of groundwater flooding, planning 
authorities will adopt a risk-based and balanced approach in producing recommendations. 
Applications with groundwater flood risk issues will be assessed by the LPA. Where these 
issues are complex in nature, the LPA may engage appropriate external advice or chargeable 
advice from NCC. They may also wish to seek the advice of the Environment Agencies 
Groundwater team on specific issues, where this is appropriate. 
The LPA should ensure that the groundwater flood risk assessment demonstrates that the 
development proposed will not increase flood risk either on the site or elsewhere and, if 
practicable, will contribute to the reduction of overall flood risk in the catchment.  
The development proposals should include mitigation measures (information provided at 
www.floodtoolkit.com) to ensure that residual risks to the surrounding area and/or subject site 
can be managed to an acceptable level.   
4. Decision made 
Where minor groundwater flood risk is established as being a potential issue, the planning 
authority may consider granting permission subject to conditions to ensure that mitigation is 
appropriate and can be applied.  
Where the risk remains significant, even after mitigation measures, a precautionary approach 
will be applied. This will apply in such cases where groundwater flood issues have not been, 
or cannot be, addressed successfully and where unacceptable residual flood risks remain. 
 
F.4 Site specific technical flood risk assessment 

The use of a hierarchical risk-based approach to managing groundwater flood risk within a 
development is considered to be the most appropriate and effective management method. As 
such site specific assessment is crucial to understanding the risks and providing appropriate 
mitigation.  
The methodology for evaluating the potential impact of development in areas susceptible to 
groundwater flooding is outlined below. Two levels of assessment are proposed. 
o Level 1 Screening Assessment - defines the need for further assessment;  

o Outline the proposed development. This will normally be the proposed development in 
terms of the layout, proposed elevations, flood risk and drainage elements of the 
design. 

o Identify with the LPA the need for specific assessment based on the level of risk 
identified for the site on the groundwater flood risk maps produced by NCC.  

o If the groundwater flood risk is negligible, very low or low within the site boundary, then 
the developer will not be required to provide any additional information.   

o Level 2 – Detailed Assessment - is related to specific identified constraints 
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o Establish if sufficient data is available to either complete the conceptual ground model 
or if additional data collection must be undertaken prior to developing the site 
conceptual model. This could be through a desk top study, literature reviews, field data 
collection (such as boreholes and trial pits), or other methods. The scope and extent 
of the investigation will be specific to the proposed development, the areas of 
uncertainty and the risk.  

o Produce the most appropriate conceptual ground model proportional to the risk if 
considered necessary. Identify the potential mechanism(s) of groundwater flooding. 
Synthesise the best understanding into a conceptual model of the groundwater system. 
It is recommended that one or more sketch cross-sections and a plan are produced. 
Expert hydrogeological judgement will be required to develop a good representation of 
the conceptual model. The conceptual model will need to be updated if the scheme is 
modified.  

o If there is any uncertainty in the outcome of the modelling conduct a sensitivity study 
for the likely range of uncertainties in data and the conceptual models. 

o If there is a presence of surface water, watercourses, springs and ponds on site and 
within the vicinity of the site, then the potential for interaction between surface water 
and groundwater should be assessed. 

o The presence of historic or current land contamination in relation to groundwater 
should be assessed in terms of how this may impact development proposals. 

o Consideration should be given to whether the proposed development could increase 
groundwater recharge or move the recharge to an area of higher groundwater flood 
risk. 

o Changes to the site landform and the proposed elevations should be reviewed in 
relation to the potential groundwater levels. 

o Identify potential groundwater discharge locations and overland flow routes  
o Modifications in the behaviour of the groundwater system underlying the site should 

be assessed to ensure flood risk is not increased. 
o Assessment is recommended of the implications of groundwater flood risk on 

infiltration drainage systems, basements, slope stability, buried services and sewers. 
o Where uncertainty remains in the outcome of the assessment or where there is the 

potential for impacts then provision should be made to include post construction 
monitoring and verification.  

o The specific details of this will be determined on a site specific basis but could include: 

• Measurement of water levels and seasonal variation; 

• Monitoring of basements and other subsurface structures for dampness 
and water ingress; 

• On-going monitoring of water levels in retention and infiltration 
infrastructure to ensure that these are performing as expected; 

• Maintenance of drainage structures to reduce groundwater and surface 
water flood risk and reduce the potential impact from introducing 
contamination directly to controlled waters. 

Mitigation must incorporate all sources of flooding and an appropriate approach should be 
developed so as to alleviate any significant risk within the subject site and to adjacent 
properties and infrastructure.  
The following stages are proposed: 

o Assessing and understanding the groundwater flood risk; 
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A sound understanding of the variation in flood risk across the site (and the surrounding 
area). 

o Avoiding the risk; 
Having assessed and understood the risk of groundwater flooding, the next stage is to 
avoid the risk where possible. Wherever practicable, development should be avoided 
in areas that are susceptible to flooding or areas of development that will cause 
flooding on or adjacent to the subject site. This should become apparent from the 
assessment of risk. The modelling of the risk should help identify areas at risk and 
areas where development plans are acceptable. 

o Substitution/sequential approach; 
1. Where groundwater flood risk cannot be avoided completely then the consequence of 

flooding within the subject site should be managed through substitution. This may 
include substituting land uses for ones that are less vulnerable to groundwater flooding, 
or orientating the development within the site so that more vulnerable uses are situated 
in areas that are least likely to flood or cause flooding elsewhere. The proposed land 
use should be commensurate with the likelihood, scale and severity of flooding in and 
around the subject site. 

2. The risk of pollution should be considered at the design stage of the development 
process, and where it is believed that there might be a risk of pollution, appropriate 
measures should be incorporated into the subject site to manage it 

o Incorporation of groundwater mitigation and management; 
3. Where the groundwater flood risk cannot be avoided or substituted, appropriate 

mitigation and infrastructure should be incorporated within the site. Examples include; 
the appropriate use of SuDS which will not exacerbate, or be susceptible to, 
groundwater flooding. Below ground infrastructure can be designed to mitigate against 
the interruption or disturbance of groundwater flow paths; or the use of drainage 
infrastructure to mitigate for changes in groundwater levels or flow directions. 
Groundwater level control measures such as passive drainage blankets or active 
pumping methods could be considered where required. Care should be taken to 
ensure that groundwater and surface water flood alleviation defences complement 
each other in the mitigation of risk. 

o Resistant and resilient building techniques; 
The risk of flooding should be mitigated by adopting resistant and/or resilient building 
techniques to minimise the damage and disruption that is caused by groundwater 
flooding. 
Where groundwater flooding cannot be avoided, areas could be waterproofed to avoid 
the ingress of water and flood resistant building techniques adopted to minimise the 
damage sustained as a result of prolonged flooding. 
The ground floor level should be raised above the predicted groundwater flood level. 
Where measures are proposed to raise the ground levels of the subject site, such 
measures should be demonstrated not to cause an increase in flood risk elsewhere. 
The developer should establish that a commitment is in place for the long-term 
maintenance and safe operation of the groundwater flood risk management 
infrastructure in accordance with appropriate legislation and design codes. 

o Produce report and outline mitigation measures proposed and submit the report with 
the planning application. 
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Table F.2 Mapped groundwater flood risk categories 

Risk category Risk Definition Recommended action 

Very High It is very likely that groundwater flooding will be experienced at, or near, this location with a 
return period of 1 in 100 years. Flooding may result in damage to property, road or rail 
closures but should not pose significant risk to life.  Surface water flooding will be 
exacerbated when groundwater levels are high.  

Further consideration of the level of risk 
and mitigation, by a suitably qualified 
professional, is recommended. A 
groundwater assessment should form part 
of the FRA (see section above)  

High It is likely that groundwater flooding will be experienced at, or near, this location with a return 
period of 1 in 100 years. Flooding may result in damage to property, road or rail closures but 
should not pose significant risk to life.  Surface water flooding will be exacerbated when 
groundwater levels are high.  

Further consideration of the level of risk 
and mitigation, by a suitably qualified 
professional, is recommended. A 
groundwater assessment should form part 
of the FRA (see section above) 

Moderate There is a possibility that groundwater flooding may be experienced at, or near, this location 
with a return period of 1 in 100 years. For sensitive land uses further consideration of site 
topography, drainage, and historical information on flooding in the local area should be 
undertaken by a suitably qualified professional. Where flooding occurs it is likely to be in the 
form of shallow pools or streams, there may be basement flooding, road or rail closures 
should not be needed.  Surface water flooding may be exacerbated when groundwater levels 
are high.  

Further consideration of the level of risk 
and mitigation, by a suitably qualified 
professional, is recommended. A 
groundwater assessment should form part 
of the FRA (see section above) 

Low There is a possibility that groundwater flooding may be experienced at, or near, this location 
with a return period of 1 in 100 years.  Should there be any flooding it is likely to be limited to 
seepages and waterlogged ground, damage to basements and subsurface infrastructure.   

No further investigation of risk is deemed 
necessary unless proposed site use is 
unusually sensitive. 

Very Low There is a remote possibility that groundwater flooding may be experienced at, or near, this 
location with a return period of 1 in 100 years.  Should there be any flooding it is likely to be 
limited to seepages and waterlogged ground, damage to basements and subsurface 
infrastructure.   

No further investigation of risk is deemed 
necessary unless proposed site use is 
unusually sensitive. 

Negligible The risk of groundwater flooding with a return period of 1 in 100 years is considered 
negligible at this location. Data may be lacking in some areas, so assessment as ‘negligible 
risk’ on the basis of the map does not rule out local flooding due to features not currently 
represented in the national datasets used to generate this version of the map.  

No further investigation of risk is deemed 
necessary unless proposed site use is 
unusually sensitive.   
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F.5 Mitigation options appraisal for areas at risk of groundwater flooding 

Mitigation is generally possible which can reduce the incidence and consequences of 
groundwater flooding, particularly at the design stage when it can often be provided at little or 
modest cost.  Mitigating for groundwater flooding in existing property (retro-fitting) is more 
difficult and in some cases may be uneconomic.  There are also differences between the target 
audience for mitigation between existing and proposed development.   
Many of the measures developed to deal with river and surface water flooding can be used to 
counter groundwater flooding but not all will be feasible or effective in all situations.  Some 
measures can be relatively cheap to install, particularly at the design stage, whereas some 
mitigation systems are ineffective or prohibitively expensive to retro-fit.  Mitigation measures 
are presented in Table F.3 below with an indication of possible costs for both new-build and 
retro-fits.  An individual assessment of feasibility and costs should be made in each situation.  
Mitigation measures may often need to be combined to be successful.  Barriers may only be 
partially successful for instance, and require a pump system to remove the water that seeps 
past.   
The easiest way to mitigate for groundwater flooding is to avoid development in high risk areas.  
However, some sites may have to be developed for other reasons that may outweigh the risk, 
so consideration of mitigation may be necessary.  The ESI Groundwater Flood Risk Map is a 
useful tool in identifying high risk areas and the supporting layer of Groundwater Flood Risk 
Source can help identify the flood mechanism causing the risk.  The most appropriate 
mitigation will depend on the groundwater source. The appropriateness of each mitigation 
measure for proposed developments, depending on the different groundwater flood sources, 
is presented in Table F.4.   
Much, but not all, of the discussion for proposed developments is appropriate for retro-fitting 
in existing property but the practicality and economics of installation can be very different.  One 
of the difficulties facing property owners is identification of the source of flooding and it may 
not even be apparent that groundwater is involved.   Groundwater is usually clearer than river 
water, though this is not always the case.  Checking the flood risk map, as well the supporting 
groundwater flood source map, to see if the property is in an area likely to be at risk is a first 
step as this may help determine what the likely source of flooding is.  Table F.5 provides 
information to help identify the source of flooding and recommended measures. 
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Table F.3 Mitigation measures 

Mitigation 
option 

Description Indicative costs for new-
build 

Indicative costs for 
retrofit 

Avoidance For new developments the best mitigation may be to avoid the area’s most likely 
to be affected by groundwater flooding.  In bedrock flooding a limited flow path in 
the bottom of a dry valley is often the highest risk and can be readily avoided.  
Development below a recognised spring line may also be at risk and should be 
carefully investigated before gaining approval. 

Avoidance is also possible within a site at the design stage by applying the 
‘sequential approach’ to site layout planning.   

Costs will depend on the economics of the site and possible 
other uses of land which is not developed: car parking or 
public open space may be feasible for instance, which frees 
up other parts of the site for building at no overall cost. 

Raise floor 
levels 

Increasing the finished floor level on new property may be a cost-effective way to 
reduce groundwater flood risk except in the most severe bedrock flood areas.  
Other considerations, such as access, service connections and the effect of 
displacement or diversion on other nearby property must also be made. 

Floors can also be raised on existing property, although at greater cost.  A new 
raised floor should be designed with a damp proof barrier integrated into the 
structure of the building.  If a timber suspended floor is constructed it may also 
require a sump and pumping system to prevent permanently damp conditions 
below leading to rot. 

Raising the floor level a small 
amount may not be an 
expensive proposition, 
though it may have 
consequences for roof line 
levels and restrict the type of 
building that is feasible on a 
site.   

Likely to be a very 
expensive option and 
perhaps feasible only 
during property renovation. 
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Mitigation 
option 

Description Indicative costs for new-
build 

Indicative costs for 
retrofit 

Install 
drainage to 
collect and 
dispose of 
water 

 

Where an occasional flow from a spring line is identified then provision of an 
adequate drainage route may alleviate the problem.  Drainage may also work where 
low levels of soil water excess occur, or where seepage occurs upslope of an 
affected property, and drainage around the property can safely collect and conduct 
the water away.  Drainage provision might take the form of slotted plastic pipe in a 
gravel trench (a French drain) where volumes are low or the drainage route ill-
defined.  

If only one property is affected by flow from a spring line then the flow route may be 
diverted around the property using a ditch, pipe, dwarf wall or embankment. 

Drainage is less likely to be successful where there is a large body of groundwater 
as the volumes will be too large.  In flat areas it may also not be feasible to develop 
a suitable drainage route, and pumping may also be required to remove excess 
water.  Permission to discharge collected water may be required and can only be 
done where the discharge will not cause further flooding elsewhere. 

The costs of installing drainage depend on the type and scale 
of drainage required.  Small drainage systems may be 
relatively cheap to install.   A French drain around a single 
property for instance, may be below £5000 depending on the 
length required.  Costs in a new build could be less if suitable 
equipment and manpower are already on site. 

A drainage system to protect a number of properties will be 
considerably more, and if a proper outfall structure is 
required then it may range up to £100 000 or more.  Per 
property, however, a drainage system may still be a cost-
effective way of dealing with some groundwater flooding 
sources. 

Physical 
flood 
barriers 

A wide range of flood barriers for individual properties is available commercially.  
Physical barriers include flood gates across property entrances, covers for air 
bricks, non-return valves for surface and foul drains and low flood walls around 
individual properties. 

These systems have largely been developed to combat flooding from rivers and are 
therefore more effective when flooding occurs for a short period and they may 
require some warning to allow their installation.  Groundwater flooding is likely to 
occur over a longer period, and thus can overcome many physical barriers, and may 
also enter the property from under the floor, by-passing the barrier entirely. 

Physical barriers may be effective for property in the path of flowing groundwater, 
particularly from spring lines where the flow is more likely to be short-lived. 

New builds should not rely on 
these systems but provide 
permanent solutions, such as 
proper siting of property and 
provision of drainage routes 
which do not require the 
active participation of 
occupants. 

Physical barriers can be a 
cost-effective way to retro-fit 
flood protection to an 
individual property.  Flood 
barriers for doors and air 
bricks can be provided for a 
few hundred pounds which 
may be cost-effective for 
short lived occasional 
groundwater flow events but 
they do require some form 
of warning system so they 
can be deployed in good 
time.   
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Mitigation 
option 

Description Indicative costs for new-
build 

Indicative costs for 
retrofit 

Tanking 
and water-
proofing 

Tanking systems provide a waterproof membrane on the floor and walls of a 
property and are particularly used in basements.  They are best installed on the 
outside walls and therefore are more successful in a new build, but can be retro-
fitted on the inside where flooding is occasional and water levels are modest.  They 
should be designed and installed by a specialist company. 

 

Tanking systems cost several 
thousand pounds to install. 
They may be cost-effective 
when installed in a new-build 
and where water levels are 
not constantly high. 

Less likely to be cost-
effective as a retro-fit unless 
groundwater flooding is a 
slight and rare occurrence. 

Sump and 
pump 
system 

These provide a collection area for groundwater and remove the excess by pumping 
to a suitable discharge route.  They may be effective for seepages and small 
volumes of water, but less so where a large volume of groundwater occurs, such as 
in bedrock and permeable deposits.  The sump can be outside of a property to 
reduce the groundwater level nearby, and will often require several sumps or a 
buried French drain system around the property to successfully lower the level over 
a large enough area.  Alternatively, they may be installed inside under the floor or 
in a basement or cellar to keep water levels below the floor level.   

Sump pumps are usually submersible and operated by automatic switches.  These 
pumps are electric and consideration of a back-up generator may be required if 
power failure during floods is a possibility.  Non-electric pumps (e.g. petrol or diesel) 
should not be used internally.  Sumps may also be pumped out by externally sited 
pumps but these are generally less convenient and require more sophisticated 
switching systems. 

 

Sump and pump systems can be relatively cheap to install 
externally but are often used in conjunction with other 
mitigation measures.  Installation inside a property is likely to 
require substantial building work and therefore be more 
expensive, but may still be cost effective particularly in a 
renovation project.  Suitable pumps are relatively cheap – 
around £100 - £200 – but the installation costs may be 
several thousand pounds. 
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Table F.4 Mitigation for proposed developments 

Mitigation option Best measure for Potential measure for Measure less likely to be 
successful for 

Avoidance Bedrock sources 
Springline sources 
PSD sources    

  

Raise floor levels PSD sources Bedrock sources 
Springline sources 
Flooding from excess soil water 

 

Install drainage to collect and dispose 
of water 
 

Springline sources 
Flooding from excess soil water 

 Bedrock sources 
PSD sources 

Physical flood barriers  Springline sources 
PSD sources 
Flooding from excess soil water 

Bedrock sources 

Tanking and waterproofing  Springline sources 
PSD sources 
Flooding from excess soil water 

Bedrock sources 

Sump and pump system  Flooding from excess soil water Bedrock sources 
Springline sources (unless external 
to the property) 
PSD sources 
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Table F.5 Mitigation for existing properties 

Flooding experienced Probable cause Recommended action 

Water coming up from 
under the floors every 
time it rains heavily 

 

If this occurs every time it rains heavily, there 
is likely to be a problem with the local 
drainage.  There may be a blocked or 
collapsed drainpipe near to or even under the 
property or perhaps something blocking a 
seepage route nearby.   

 

A drainage survey will determine if this is the case.  Restoring or replacing the drainage could 
provide the answer, or it may be necessary to provide a new drainage route around the property to 
lower the water level underneath it. 

If the property is near a watercourse check to see if the flooding corresponds to a high river level.  
Even if there is a flood barrier between the property and the watercourse water may be seeping 
underneath from the river or is being prevented from reaching the river by the barrier Providing a 
drain alongside the barrier to intercept this flow may help but it will be necessary to find a safe place 
to discharge the water and get landowner permissions to construct the drain.   

If this is not possible, then collecting the water in a sump under the floor or next to the property and 
then pumping it out could be feasible.  Automatic submersible pumps can be effective in disposing 
of small quantities of water, which may then be discharged either into the watercourse or a drain 
(after receiving appropriate permissions) or across ground downhill from the property if doing so 
does not cause flooding elsewhere. 

Water coming up from 
under the floors even in 
dry weather 

Likely to be a leaking water main. 

 

Contact the water authority for advice. 

Water coming up from 
under the floors only after 
a very long wet period 

It is possible that there is a spring under the 
property.   

 

Provision of a pump set in a sump under the floor may assist in this case, but seek professional 
advice to ensure the correct type and size of pump is used.  Only use electric pumps indoors to 
avoid safety issues with petrol or diesel fumes. 

Water flowing in unusual 
places after heavy rain 

 

This could just be a blocked drain but may 
also be from a spring source above the 
property, particularly if it flows for a few days.   

 

The simplest mitigation may be a diversion channel or barrier wall that ensures the water flow goes 
around rather than through the property.  This could be part of the landscaping around the property 
and quite unobtrusive.  For small flows or seepages a slotted drain set within a gravel trench could 
also be effective.  If there is no space for these, then physical barriers which can be used to cover 
doorways, airbricks and similar openings may help.  These are readily available but usually require 
fitting before a flood  occurs, which may not be feasible for this type of flooding if no warnings are 
available. 

Persistent, flowing water 
after a long wet period 

 

This is likely to be bedrock flooding – water 
coming directly from permeable rocks – 
particularly if it is flowing down a valley.  If the 
property is flooded in this way after an 
exceptionally long wet period it is probably 
due to high groundwater tables and excess 
water will be draining from the rock.   

Unfortunately this is very difficult to mitigate for as there is a large volume of water and it is likely to 
be around for an extended period. Barriers, from sandbags to thick walls are unlikely to resist flood 
water for an extended period unless very well engineered and accompanied by large pumps. 

This sort of flooding is very rare in Northamptonshire. 

Flooding in basements 
and cellars 

 

It is likely that waterproofing in the basement 
is either absent or has failed.   

This can usually be remedied by specialist companies who can provide tanking of floors and walls 
which provides a new waterproof membrane.  Pumping from a sump may also be necessary to 
relieve water pressure. 
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Preventing Groundwater Flooding in 

Your Property 
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G.1 Preventing Groundwater Flooding in Your Property 

It is often difficult to prevent groundwater flooding but some measures may work if the flooding 
is correctly identified.  One of the difficulties is identification of the source of flooding and it 
may not even be apparent that groundwater is involved.  Fortunately many of the potential 
mitigation measures are effective regardless of the source of water but some are not and the 
guide below may help. 

G.2 What’s the Flood Source? 

Groundwater flooding can be difficult to detect.  Groundwater is usually clearer than river 
water, though this is not always the case.  Check with the Northamptonshire flood risk map to 
see if your property is in an area likely to be at risk as a first step as this may help determine 
what the likely source of the flood is. 
If flooding occurs over a long period – several days - and is not apparently flowing then a 
groundwater source is likely.  This could be either from shallow permeable superficial deposits, 
too much soil water or, though less likely, a bedrock source.   
If the flooding is over a long period and flows, then it is more likely to be a bedrock source, 
particularly if it is flowing down a valley.  Flowing water in an unusual place for a few hours or 
days could be a spring source, unless a water main is leaking.  Water mains will not decrease 
until they are fixed, whereas a spring source will gradually decline after wet weather stops. 
Water welling up under floors is very likely to be groundwater but could also be from a blocked 
or collapsed drain or be coming from a water main, particularly if the weather has been 
generally dry. 

G.3 What can I do? 

The most appropriate mitigation may be found under the description below that most closely 
fits your flooding.  Further details of each type of mitigation are provided in the sources 
provided at the end. 

G.4 Water coming up from under the floors 

If this occurs every time it rains hard there is likely to be a problem with your local drainage.  
There may be a blocked or collapsed drainpipe near to or even under your property or perhaps 
something blocking a seepage route nearby.  A drainage survey will determine if this is the 
case.  Restoring or replacing the drainage could provide the answer, or you may need to 
provide a new drainage route around your property to lower the water level underneath it. 
If you are near a river, check to see if your flooding corresponds to a high river level.  Even if 
there is a flood bank or wall between your property and the river, water may be seeping 
underneath from the river or is being prevented from reaching the river by the barrier.  
Providing a drain alongside the barrier to intercept this flow may help but you will need to find 
a safe place to discharge the water and get landowner permissions to construct the drain.   
If this is not possible collecting the water in a sump under your floor or next to your property 
and then pumping it out could be feasible.  Automatic submersible pumps can be effective in 
disposing of small quantities of water, which may then be discharged either into the stream, 
ditch or a drain (after receiving appropriate permissions) or across ground below your property 
if this does not cause flooding elsewhere. 
If water appears even in dry weather it is potentially a leaking water main – contact the water 
utility provider for advice. 
If water comes up only after a very long wet period it is possible that there is a spring under 
your property.  Provision of a pump set in a sump under the floor may help, but seek 
professional advice to ensure the correct type and size of pump is used.  Only use electric 
pumps indoors for obvious reasons, including fire risk and exhaust fumes. 
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G.5 Water flowing in unusual places after heavy rain 

This could just be a blocked drain but may also be from a spring source above your property, 
particularly if it flows for a few days.  The simplest solution may be a diversion channel or 
barrier wall that ensures the water flow goes around rather than through your property.  This 
could be part of the landscaping around the property and quite unobtrusive.   
For effective mitigation design it is important to get an understanding of the direction of 
groundwater flow and the depth of the material through which flow is taking place. Thin 
deposits may be effectively dealt with by drainage or with barriers keying into underlying lower 
permeability layers. 
For small flows or seepages a slotted drain set within a gravel trench could also be effective.  
If there is no space for these, then a flood barrier which can be used to cover doorways, 
airbricks and similar openings may help.  These are readily available but usually require fitting 
before a flood occurs, which may not be feasible for this type of flooding. 

G.6 Persistent, flowing water after a long wet period 

This is likely to be bedrock flooding – water coming directly from permeable rocks.  If your 
house is flooded in this way after an exceptionally long wet period it is probably due to high 
groundwater tables and surplus water will be draining from the rock.  Unfortunately this is very 
difficult to mitigate for as there is a large volume of water and it is likely to be around for an 
extended period. Barriers, from sandbags to thick walls are unlikely to resist flood water for an 
extended period unless very well engineered and accompanied by large pumps. 
This sort of flooding is very rare in Northamptonshire. 

G.7 Flooding in basements and cellars 

Check the local drainage but it is likely that waterproofing in the basement is either absent or 
has failed.  This can usually be remedied by specialist companies who can provide tanking of 
floors and walls which provides a new waterproof membrane.  Pumping from a sump may also 
be necessary to relieve water pressure.  

G.8 Bibliography and Further Advice 

Groundwater Flooding – A guide to protecting your home from flooding caused by 
groundwater.  Environment Agency (available online). 
National Recovery: Options for Mitigation of Groundwater flooding.  Environment Agency 
National Recovery Team.  nationalrecovery@environment-agency.gov.uk 
Flooding from Groundwater.  Local Government Association/Environment Agency, September 
2001. 
Sources of further guidance: 
National Flood Forum, www.floodforum.org.uk.  01299 403055. 
The Construction Centre, www.theconstructioncentre.co.uk.  01926 865825. 
The NHBC, Waterproofing of basements and other below ground structures. www.nhbc.co.uk 

mailto:nationalrecovery@environment-agency.gov.uk
http://www.floodforum.org.uk/
http://www.theconstructioncentre.co.uk/
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