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EXECUTIVE SUMMARY  
 

JBA were instructed to undertake a review of a report by Envireau Water Ltd in November 2017 prepared on 
behalf of Bellway Homes (Yorkshire) Ltd. The report includes a conceptualisation of local groundwater conditions 
to support an outline land drainage system designed to capture and covey groundwater beneath the site.  
Underpinning the conceptualisation and design is the conclusion by the consultants that there is no potential for 
emergence of deeper groundwater below the site and that the site is in effect disconnected from surrounding 
bedrock aquifers.  

While various intrusive investigations have been previously undertaken at the site there is no actual site 
investigation data to confirm either; (1) the position of the water table in bedrock below and site; and, (2) the 
degree of interconnection with mapped aquifers which outcrop immediately above the site.   Therefore, in our 
opinion the possibility of groundwater emergence at the site from bedrock in wetter periods cannot currently be 
discounted based upon the information that is currently available.  

While the use of land drains such as those proposed at the development are an established method to control 
groundwater levels if the estimated design flow rates are too low then the system will not be effective in capturing 
groundwater on the development. The potential consequences of this could include a rising water table below the 
site and inundation during wetter periods.  

Current Planning Practice Guidance requires that the Planning Authority should be satisfied that the site is 
suitable for its proposed use considering ground conditions, including natural hazards and that adequate site 
investigation information is presented. Based on the evidence currently presented it appears to us that it would be 
hard for any decision makers to be satisfied regarding issues relating to the effect of the development on local 
flood risks arising from clear evidence on local groundwater conditions. 

1 LAND AT BINGLEY ROAD, MENSTON 
JBA have been instructed to review the report prepared by Envireau Water Ltd dated November 2017 (Review of 
FRA and Proposed Drainage Scheme) prepared for Bellway Homes (Yorkshire) Ltd in relation to the proposed 
Bingley Road development (BDC Planning Ref. 17/04591/MAF). This document appeared onto the Bradford MDC 
Planning Portal in December 2017.  

Our main comments are set out below and relate primarily to Envireau Water’s assessment of hydrogeological 
(groundwater) conditions at the site and surrounding area and the possible implications this interpretation has for 
the future management of drainage, if planning permission for the development is granted.    

2 ENVIREAU WATER ASSESSMENT OF HYDROGEOLOGICAL CONDITIONS 

(GROUNDWATER CONCEPTUALISATION) 
2.1 A shallow unconfined aquifer 

Envireau Water consider that there is a shallow unconfined aquifer within the predominantly relatively low 
permeability superficial deposits which are present at the surface of the site (these are mapped as Glacial Till by 
the BGS), extending into the upper surface of the bedrock.  

2.2 The Doubler Stones Sandstone 

Envireau Water also consider that the sandstone bedrock strata (referred to as the Doubler Stones Sandstone) 
which is mapped by the BGS as sub-cropping across the northern area of the site (roughly along the line of the 
break of slope) is effectively isolated from the surrounding groundwater system, i.e. the surrounding geological 
conditions and structure are such that there is no plausible connection with other nearby water bearing strata and 
aquifers.   
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Envireau Water consider (as illustrated within Figure 9a of their report) that the water table within the Doubler 
Stones Sandstone below the site is at an elevation of around 134 to 135m AOD, approximately 12m below the 
ground surface at the northern site boundary near Hawksworth Drive and that the height of the water table in the 
sandstone is effectively controlled by a conjectured seepage line to the north of the site at an elevation of around 
approximately 140m AOD. It is important to note here that there is no long-term monitoring data for groundwater 
in the sandstone below the site to demonstrate that this condition exists. Additionally, as the boreholes on site 
only penetrate the very top of the weathered bedrock, it is not clear if the true groundwater levels in the bedrock 
are known.  The limited data suggests that the bedrock has water levels above the bedrock surface.   

2.3 Envireau Water Conclusions 

Based upon the above Envireau Water conclude that there is in broad terms a shallow groundwater system at the 
site, perched above a deeper groundwater system in the sandstone, there is limited connectivity with other nearby 
aquifers above the site and therefore that there is “no potential for groundwater flooding to occur” at the site. This 
conclusion has implications for the design of the proposed drainage measures at the site, which Envireau Water 
conclude that in addition to dealing with surface water flow the site drainage (i.e. land drainage) will only be 
required to deal with a “modest component” of shallow groundwater from the low permeability deposits.   

3 EXISTING SIRIUS GROUND INVESTIGATION DATA  
To support their conceptualisation of the site and the underlying groundwater system Envireau Water refer to a 
report prepared by Sirius Geotechnical (Geoenvironmental Appraisal Report for land at Bingley Road for Belway 
Homes in February 2017).  This report draws on information from a site investigation completed by Sirius in 
September 2016 which involved installation of shallow window sampling boreholes and three cable percussive 
boreholes, several of which were subsequently used to monitor ground gas and groundwater levels beneath the 
site.  The results of an earlier 2009 investigation are also contained within an Appendix of the above referenced 
Sirius report, which involved excavation of trial pits across the site using a JCB type excavator.   

Evidence for the shallow water system in the till is provided from the window samples installed by Sirius. Some of 
the window samples contain monitoring standpipes which extend to depths of 3 metres below the ground surface 
and which are terminated within the superficial soils and therefore would not be suitable for monitoring 
groundwater levels in the bedrock below the site.  Standpipes were generally only installed in those window 
sample locations where a water strike was observed in the soils during drilling.  Subsequent monitoring of these 
standpipes undertaken by Sirius in late 2016 generally show water levels in the standpipes relatively close to the 
ground surface (typically between 0.2m and 2.28m below the ground surface). Water levels within these 
boreholes have been used by Envireau Water to construct a water table surface within the unconfined shallow 
aquifer shown in Figure 9a of their report.  

However, also contained within the Sirius report (but not explicitly referred to by Envireau Water) are the results of 
the earlier investigation, also completed by Sirius in October 2009. This investigation involved advancing 20 
mechanically excavated trial pits across the site.  A number of these trial pits are logged by Sirius as terminating 
within the upper sections of the bedrock (across both the mapped outcrop area of the Doubler Sandstone below 
the break in slope and the overlying mudstone on the higher area of the site). This layer is described in most 
cases of comprising predominantly granular materials (e.g. sands and gravels) and is interpreted as representing 
the upper weathered bedrock surface by Sirius.    

Significantly, a number of the Sirius trial pits (8No, TP’s -2, -6, -10, -11, -12, -17, -18, -19) excavated over the 
mapped outcrop area of both the Doubler Stones Sandstone and the overlying mudstone unit (which separates 
the Doubler Stones from the overlying East Carlton Grit) record water strikes within the bedrock below the base of 
the overlying superficial deposits (in many cases at least 0.5metres below the logged base of the superficial 
deposits). It is interesting that groundwater appears to be present in both the top of the sandstones and the 
mudstones.  This suggests that there may be groundwater continuity within the bedrock across the site. 

While it is possible that a shallow water table could exist across the upper surface of the (inferred lower 
permeability) mudstones which form the higher areas of the site in the south it is difficult to reconcile the 
suggested permanent deeper water table condition in the more permeable sandstone as proposed by Envireau 
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Water against the findings of the 2009 investigation which shows a continuous water table in this layer below the 
superficial deposits extending across both the mudstone and the sandstone. The data does not appear to support 
the idea of a perched water table in the superficial deposits and the upper bedrock surface. Many of the trial pits 
which were extended into the bedrock did not encounter groundwater until they had extended at least 0.5 metres 
below the base of the overlying till, which does not fit the model of a single shallow water table as proposed by 
Envireau Water.  It is equally possible in our opinion that the water strikes observed within the trial pits excavated 
over the mapped outcrop area of the sandstone, (which are estimated to range in elevation between 
approximately 145m to 148m AOD across the site) could represent the water table elevation in the sandstone 
bedrock, rather than in the overlying soils at the time the trial pits were excavated (October 2009).   

The three cable percussive boreholes which were constructed by Sirius in November 2016 were drilled to depths 
of between 8 and 8.5 metres below ground level in the lower area of the site around the approximate midpoint of 
the northern site boundary with residential gardens on Hawksworth Drive.   This is above the mapped outcrop 
area of the Doubler Stones Sandstone.  These three boreholes are estimated to terminate at depths of around 
140m to 142m AOD, which is well below the predicted base of the Glacial Till as presented by Envireau Water 
(Figure 5b) at around 146m to 145m AOD.  Each of these boreholes recorded water strikes within their lower 
sections during drilling, where granular materials were found below lower permeability layers of Glacial Till.  In 
BHs 1 and 3 these strikes were observed at depths of between 6 and 7.5m below ground level (~ 144m and 142m 
AOD), both below the base of the glacial deposits. In each borehole, the water levels within each of the boreholes 
rose relatively rapidly and static water levels measured within subsequent monitoring visits carried our following 
construction of the boreholes where measured above the screened levels of the monitoring piezometers (~ water 
levels 146 – 148 m AOD) and around or above the estimated base of the Glacial Till (again referring to Fig 5b).  
This behaviour is not characteristic of an unconfined aquifer condition as proposed by Envireau Water and could 
equally represent a high water table level within the underlying Doubler Sandstone extending above the boundary 
between the bedrock and the overlying Glacial Till in this area of the site.  This conflicts with the conceptualisation 
presented by Envireau Water of a much lower and effectively static groundwater level in the sandstone at around 
approximately 134m AOD (scaled from Figure 9a).  

4 CONSIDERATION OF WIDER GROUNDWATER SETTING 
Within the Envireau Water conceptualisation of the groundwater system below the site (as shown in their Figures 
9a and 9b) and implicit within their subsequent methodology to estimate groundwater discharge from the site for 
drainage design they conclude that there is limited potential for groundwater movement from aquifers higher up in 
the catchment area onto the site (in addition to no contribution from the Doubler Sandstone below the site due to 
a conjectured low water table as described above) and also that there is no plausible connection between historic 
groundwater abstractions and the shallow water table at the site. This includes the East Carlton Grit, which is 
mapped by the BGS as outcropping on and above the site (above Bingley Road).  In effect, this means that there 
is no recharge of groundwater other than from infiltrating rainfall across the site.  

The East Carlton Grit (shown in Figure 9 of the Envireau Water report) is connected to the aquifer from which 
there was a historic groundwater abstraction at the former High Royds Hospital (known as the Guiseley Grit) 
across a NW-SE trending fault to the southeast of the site known as the Burley Moor Fault.  Within the conceptual 
model presented in Figure 9a of the Envireau Water report a conjectured water table is shown within the East 
Carlton Grit, with groundwater heads in the aquifer higher than those on the site. This “block” of grit is located 
topographically above the site and immediately above the mudstone which separates the grit from the Doubler 
Stones Sandstone and is shown by Envireau Water to receive recharge from the Guiseley Grit across the fault 
and from seepage through the overlying till. Envireau Water also suggest (in Figure 9a) that there is potential for 
springs to emerge at the junction between the base of the East Carlton Grit and the mudstone layer which 
outcrops across the southern (upper area) of the site. However, they do not consider the possibility (or at least 
seem to discount the possibility) that groundwater within the East Carlton Grit which the BGS map as outcropping 
just on and immediately south of the site (and by inference other aquifers higher in the succession such as the 
Guiseley Grit) could also act as a possible source of groundwater recharge onto the Bingley Road site.   

There is limited evidence for the presence of a continuous spring line at the base of the East Carlton Grit above 
the site which would indicate preferential discharge of groundwater from the base of this formation above the site. 
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It is in our opinion equally possible that groundwater from the East Carlton Grit, rather than only discharging at the 
ground surface in the form of a spring line near Bingley Road as proposed by Envireau Water could equally flow 
across the weathered upper surface of the mudstone and the underlying Doubler Stones Sandstone below the 
site.  This upper bedrock weathered surface is clearly identifiable within the Sirius 2009 trial pit logs excavated 
across the mapped subcrop areas of both the mudstone and the underlying Doubler Stones Sandstone beneath 
the site. It is logged as containing granular materials such as sands and gravels, which could provide an effective 
permeable horizon for groundwater movement from the East Carlton Grits above the site (and other aquifers 
within the catchment).  

The conceptual model presented by Envireau Water also shows the Doubler Stones Sandstone as being 
separated from the Guiseley Grit by the overlying mudstone and the effect of the Burley Moor Fault, which is 
acknowledged. However, in maintaining that the sandstone is in effect completely isolated from surrounding 
formations no assessment is presented by Envireau Water which considers the extent of any interaction with 
deeper aquifers below the East Carlton Grit on the opposite side of the Burley Moor Fault and whether there could 
be flow of groundwater across the fault into the Doubler Stones Sandstone at lower levels than shown on Figure 
9a.  There is no evidence presented as to why the Burley Moor Fault is known to be impermeable.  Generally, 
faults may be permeable or impermeable or show a combination of characteristic. In the absence of other 
evidence, it is entirely possible that the fault is permeable and provides a groundwater pathway from the Guiseley 
Grit sandstones above the site to the Doubler Stones Sandstones on site.    

5 COMMENTS ON PROPOSED LAND DRAINAGE SYSTEM DESIGN 
A land drainage system comprising shallow drains can, if designed and constructed correctly, act as an effective 
countermeasure to address a high water table condition such as that identified beneath the Bingley Road site.  
The current drainage proposals as shown in Envireau Water Appendix D are based upon a series of land drains 
comprising a network of pipes with a gravel surround laid placed below the ground surface. The invert levels of 
the drains range from approximately 0.3m in the eastern corner of the site to 3.3 mbgl around the highest point of 
the site.  

Envireau Water have estimated using a standard analytical method to calculate flow into a trench that the land 
drainage system as currently designed will capture a flow of 10l/s for shallow groundwater collection across the 
site. This is underpinned by their conceptualisation of the site and based upon the assumption that the effective 
area of groundwater capture is limited to the area of the site, i.e. there is no account taken of a groundwater 
contribution from other sources other than the shallow aquifer system, such as groundwater within the underlying 
bedrock, or recharge from aquifer units above the site. This flow estimate is also described by Envireau Water as 
representing flow from a wet winter period or long duration storm, but no calculations are provided to substantiate 
this.  

If the capacity of the land drains is exceeded, i.e. if they are inundated by groundwater then they can provide 
effective routes for movement of groundwater through the surface as the external gravel surround around the pipe 
can act as a permeable pathway for flow.   

It is known that several residents within the dwellings on Hawksworth Drive near to the lower end of the site to the 
northwest of Meadow Court have installed their own land drainage measures to convey water which can be seen 
to emerge from the base of the slope away from their properties.  Discussions with several residents indicates that 
water is observed to flow from the site throughout the year.  If water discharging from the site was solely from flow 
of shallow groundwater derived from infiltrating rainwater across the site then it would be expected that flow would 
decrease, or cease during the drier months (late summer and autumn) when no active recharge through rainfall 
infiltration was taking place. 

JBA have previously provided preliminary estimates of potential discharge rates at the site based upon the 
estimated area of the potential groundwater catchment above the site, which equated to an average flow rate of ~ 
13 l/s (~1,100m3/day) assuming there was an even distribution of rainfall across the catchment.  However, 
empirical evidence suggesting that flow rates could periodically be significantly greater in wetter periods includes 
estimated discharge rates for the piped flow on the adjacent Chartford Homes site which receives discharge from 
the Bingley Road site (shown in Figure 3c of the Envireau Water Report). For a particular rainfall event in 
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September 2012, the flow observed could not be reconciled by capture of surface water flow above the site 
suggesting other possible sources, which could therefore potentially include groundwater.  

For the 2012 event (with a peak flow 5mm/hr and 80mm in total) the maximum estimated flow contribution from 
surface water from surface water modelling undertaken by JBA was 13l/s against an estimated observed rate in 
the pipe of 80l/s.  Therefore, it remains a possibility during wetter periods if there is a greater contribution from 
emerging groundwater than that proposed by Envireau Water, then the land drainage system as currently 
proposed would become inundated and cease to function as designed.  The geological and hydrogeological 
situation of the adjacent site is reasonably similar to the current site in question, such that processes occurring 
there could also potentially occur on the proposed new housing site. 

Other elements of the proposed drainage system include a large storm water attenuation tank shown in Appendix 
D of the Envireau Water report, which it is proposed to be constructed below ground level at the northern 
boundary of the site near the midpoint of the site boundary with Hawsworth Drive.  Based upon groundwater 
levels monitored in boreholes installed by Sirius the base of the tank will sit below the level of the local water 
table.  While we acknowledge that there are techniques which can be applied during construction to allow for its 
installation and anchoring our concern relates to the potential effect the tank will have on long term groundwater 
flow paths in this area of the site and immediately downgradient on Meadow Court and Hawksworth Drive.  The 
tank will effectively form an approximate 40m long buried wall near to the boundary of the site, which will cause a 
diversion of local groundwater flow paths and potentially an increase in groundwater levels in the surrounding 
ground.  This aspect has not in our opinion been satisfactorily addressed by Envireau Water in their report.    

6 CONCLUSIONS 
Envireau Water have presented a hydrogeological conceptualisation of the site to support an outline design 
solution for capture of groundwater based upon the use of a series of shallow land drains designed to convey a 
groundwater flow of up to 10l/s.  Critically, they also conclude that there is no potential for groundwater flooding or 
emergence to occur at the site and that any groundwater on the site which will effectively be conveyed by the 
proposed land drainage measures.   

In relation to the conceptualisation and proposed design flow rate we have several concerns as follows:  

 There is no actual site investigation data to confirm the nature of the deeper 
groundwater system below the site (a point acknowledged by Envireau Water) to 
support the conclusion that the water table in the sandstone bedrock beneath the 
site is at least 10m below the ground surface and as such the possibility that it 
could act as a source of groundwater discharge onto the site during wetter 
periods can in our opinion not be ruled out;  

 The possibility of groundwater flow onto the site from aquifer units above the site 
such as the East Carlton Grit, which outcrops immediately above the site has 
been discounted as a potential source of groundwater. Therefore, any 
contribution from this potential groundwater source has not been allowed for in 
the design of the proposed drainage measures. But there is no evidence 
demonstrating that there is no connection with the units above the site, either via 
the superficial deposits and weathered bedrock, or via the deeper faulting and 
aquifer pathways.  

 Having reviewed the overall findings of the Envireau Water report in our opinion it 
is premature to state that “there is no potential for groundwater flooding” at the 
site and progress with a land drainage design on the basis presented.   

While the use of land drains such as those proposed are an established method to control groundwater levels if 
the estimated design flow rates for the land drainage system are too low then the system will not be effective in 
capturing groundwater on the development. The potential consequences of this could include a rising water table 
below the site and inundation of the system during wetter periods, and potentially insufficient storage capacity 
during wetter periods.  
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From a planning perspective PPG requires that the planning authority should be satisfied that the site is suitable 
for its proposed use taking into account ground conditions, including natural hazards and that adequate site 
investigation information is presented.  In our opinion there is currently insufficient information in the form of actual 
monitoring data from the deeper aquifer below the site and insufficient evidence that the aquifers above the site 
do not contribute to groundwater recharge to conclude that the site is not prone to groundwater flooding, or 
emergence, as concluded by Envireau Water. Therefore, it is not possible to demonstrate with confidence that the 
proposed land drainage measures will be adequate to mitigate potential adverse impacts upon the development 
and the surrounding area during the lifetime of the development.   

In summary, based on the evidence presented it appears to us that it would be hard for any decision makers to be 
satisfied about issues relating to the effect of the development on local flood risks arising from clear evidence on 
local groundwater conditions. 

 


