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Executive summary 

Project Outline Gloucestershire County Council is preparing a new county-wide 
Minerals Local Plan to replace its 2003 plan.  Consideration is being 
given to expanding several sand and gravel quarries throughout the 
county.  Before any decisions are taken hydrogeological impact 
assessments are being conducted. Presently Atkins Ltd has been 
commissioned to  assess the effect of potential quarry expansions of  
sand and gravel workings in the Gloucestershire section of the Upper 
Thames Valley resource area  

Site Overview The site at Horcott/ Lady Lamb Farm comprises two parcels of land 
totally 75 ha in size.   

Parcel A: 48 ha 

Parcel B: 27 ha 

Geology The site Is underlain by superficial deposits from the Hanborough 
Gravel Member Formation. This is primarily made up of sand and 
gravel. 

The bedrock is part of the Oxford Clay Formation. This formation is 
Jurassic in age and composed of grey, silty mudstone. It is typically 
50 to 70m deep over the east midland shelf. 

Hydrology / Hydrogeology  The site lies between Marston Meysey Brook and the River Coln. 
Parcel A lies 1km from the River Coln (west of the site) and 442m 
from the Marston Meysey Brook (east of the site). Parcel B lies 1km 
from the River Coln and 1km from the Marston Meysey Brook. There 
is a small pond located in the southern part of parcel A, and the 
Dudgrove Brook runs in to the southern part of parcel B. There are a 
number of field drains running through both sites. 

The site is underlain by a secondary A superficial aquifer, this was 
recorded less than 5m below the ground. There is no known bedrock 
aquifer under either parcel, the oxford clay is marked as 
unproductive. Both sites are in an area of high groundwater 
vulnerability. 

Land Designations There are no special areas of interest within the site area, however 
the Cotswold Water Park SSSI sites are located 2km east of the site 
closest to parcel B, both parcels are within the impact risk zone for 
these SSI’s. Four Key Wildlife Sites, included within the Cotswold 
water park, to the east of parcel B are located within 1km of both 
parcel A and B. The Fairford conservation site is located within 1km 
of both parcels, it is located at the north east of the site option.  An 
SPZ 1 is located across both site parcels.   

Impact Appraisal The impact from the Worst Case Scenario of the site varies for each 
receptor with significance ranging from Insignificant to Significant.  
The receptors considered likely to have a Significant impact are the 
Cotswold Water Park and areas at risk of potential flooding. 

Mitigation Measures is considered that the potential impacts could be mitigated by good 
design including the use of Sustainable Drainage Systems and 
including measures to maintain groundwater connectivity. 

Site Investigation and 
monitoring recommendations 

It is recommended that a programme of site monitoring be carried 
out; monthly monitoring of groundwater levels for a period of at least 
12 months prior to quarrying works, which should continue through 
the operation phase.  Monitoring during the aftercare period should 
also be continued to demonstrate that any mitigation measures 
included are effective. Locations should be targeted as agreed with 
the MPA in advance if possible and should ensure that there is 
adequate spatial coverage to understand groundwater flow around 
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the sites. Collaboration with existing and proposed minerals sites in 
the area may be required.  Precipitation data can be collected from 
the Environment Agency/Met Office to supplement this. Water quality 
should also be monitored to determine any potential contamination, 
focusing on the River Coln and Dudgrove Brook. The monitoring 
routine can follow the same as that for groundwater levels. 

Conclusions Should quarrying take place measures would need to be in place to 
ensure that groundwater is diverted from the site to reduce the 
contamination risk.  Protection of the quarrying site from the rivers 
and pond will also have to be planned as during times of heavy 
rainfall they are likely to increase in water level an potentially break 
their banks which would pose a great flooding risk to the site.   

Although there is an increased risk of flooding should further mineral 
extraction take place the mitigation measures set out in this report 
can be taken to reduce the significance of these impacts from major 
to negligible.  
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1. Introduction 

1.1. Background 
Gloucestershire County Council (herein referred to as “the County Council”) is the Minerals Local Planning 
Authority (MPA) for the entirety of Gloucestershire. The County Council is preparing a new county-wide 
Minerals Local Plan to replace its previously adopted minerals local plan, which has been in place since 
2003.  

As part of this work Atkins has been commissioned by the County Council to undertake a review of previous 
hydrological studies and undertake a hydrogeological assessment concerning a number of potential mineral 
extraction sites across the Upper Thames Valley resource area. These sites are described by the Council as 
‘site options’ and are currently under consideration for inclusion within the new county-wide minerals local 
plan.  

Atkins has completed a hydrogeological impact assessments to cover each of the site options the County 
Council is considering for inclusion within a new county-wide minerals local plan located within the 
Gloucestershire section of the Upper Thames Valley resource area. This equates to 15 different parcels of 
land spread across 7 definable extraction sites (see Figure 1 for the site option locations).  

This report provides an appraisal and utilisation of existing local evidence, much of which has been provided 
by the County Council. This includes water resources information that has been submitted to accompany 
mineral planning applications, which are either likely to have an influence or encompass the areas identified 
as site options, and technical work in support of other environmental strategies, plans and proposals. 

1.2. Policy and legislative context 
This initial hydrogeological assessment will be carried out line with the statutory and non-statutory guidance 
set out in the national, regional and local plans below:  

EU Legislation: 

 Water Framework Directive (WFD)
1
 

 The Groundwater Directive (2006/118/EC)
2
. 

 
UK legislation: 

 Town and County Planning Act 1990 (as amended) 

 The Environmental Permitting (England and Wales) Regulations 2010 (As amended) 

 Floods and Water Management Act, 2010. 
 
National policy: 

 Groundwater Protection: Policy and Practice (GP3)
3
  

 Catchment Flood Management Plans 

 The National Planning Policy Framework (NPPF)
4
 published in March 2012 

 The Planning Practice Guidance to the NPPF
5
. 

 
Local policy: 

 Gloucestershire Waste Core Strategy
6
 

                                                      
1
 Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for 

Community action in the field of water policy. Strasbourg, European Parliament and European Council. 
2
 Directive 2006/118/EC of the European Parliament and of the Council of 12 December 2006 on the protection of 

groundwater against pollution and deterioration 
3
 Environment Agency, 2015. Groundwater protection: Principles and practice (GP3) [online] Available at 

https://www.gov.uk/government/publications/groundwater-protection-principles-and-practice-gp3 [Accessed 19 February 
2015] 
4
 Department of Communities and Local Government, 2012.  National Planning Policy Framework. DCLG, London.  

5
 Department of Communities and Local Government, n.d. Planning Practice Guidance [Online.  Available at: 

http://planningguidance.planningportal.gov.uk/.  Accessed on 27
th

 March 2015. 

https://www.gov.uk/government/publications/groundwater-protection-principles-and-practice-gp3
http://planningguidance.planningportal.gov.uk/
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 Gloucestershire Revised Minerals and Waste Development Scheme (MWDS)
7
 

  

                                                                                                                                                                                
6
 Gloucestershire County Council, 2012. Gloucestershire Waste Core Strategy (WCS). Adopted 21

st
 November 2012.  

7
 Gloucestershire County Council, 2013. Revised Minerals and Waste Development Scheme, 2013-2016. 
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2. Assessment method 

2.1. WFD WebTAG methodology. 
Assessment criteria have been used based on the methodology for appraising the impact of projects (plan 
level appraisal) set out in the Department for Transport’s (DfT) Transport Analysis Guidance (TAG) Unit 
3.3.6

8
 and the specific guidance for the water environment sub-objective set out in TAG Unit 3.3.11

9
.  

Although this methodology has been developed for the assessment of road and bridge projects it can be 
used to assess the impacts of other developments such as the proposed mineral extraction sites. 

The methodology takes into account the importance, magnitude and significance of predicted impacts on the 
water environment.  Importance is based on the value of the feature or resource (Table 2-1) where the 
magnitude of a potential impact is estimated based on the likely effects and is independent of the importance 
of the feature (Table 2-2). 

The severity of a specific potential effect is then derived by considering the importance (or sensitivity) of the 
feature and the magnitude of the impact (impacts must be quantified where possible, also estimating the 
change from the baseline conditions and the range of uncertainty).  The significance of the impacts must be 
identified.  This has been addressed in the derivation of significance of potential effects matrix shown in table 
2-3 

Magnitude  Criteria Example 

Large Adverse Results in loss of feature   Loss of important fishery. 

 Change in WFD classification of river reach. 

 Compromise employment source. 

 Loss of flood. storage/increased flood risk 

 Pollution of potable source of abstraction.  

Moderate 
Adverse 

Results in adverse impact on 
integrity of feature or loss of 
part of feature. 

 Loss in productivity of a fishery. 

 Contribution of a significant proportion of the 

effluent in the receiving river, but deemed 

insufficient to change its’ WFD classification. 

 Reduction in the economic value of the 

feature. 

Slight Adverse Results in minor adverse 
impact on feature.  

 Measurable changes in feature, but of 

limited size and/or proportion.  

                                                      
8
 Department for Transport, 2003. The Water Environment Sub-Objectives, Tag Unit 3.3.6, June 2003, 

Transport, Analysis Guide (TAG) 
9
 Department for Transport, 2003. The Water Environment Sub-Objectives, Tag Unit 3.3.11, June 2003, 

Transport Analysis Guide (TAG) 
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Negligible Results in an impact on 
feature but of insufficient 
magnitude to affect 
use/integrity. 

 Discharges to watercourse but no significant 

loss in quality, fishery productivity or 

biodiversity. 

 No significant impact on the economic value 

of the feature. 

 No increase in flood risk. 

Slight beneficial  Results in minor beneficial 
impact on feature or a 
reduced risk of adverse effect 
occurring.  

 Measurable changes in feature, but of 

limited size and/or proportion. 

Moderate 
beneficial 

Results in moderate 
improvement of feature 

 Enhanced productivity of a fishery. 

 Reduction in a significant proportion of the 

effluent in a receiving river, but not sufficient 

to change its WFD classification. 

 Moderate reduction in flood risk. 

Large beneficial Results in major 
improvement of feature 

 Removal of major existing polluting 

discharge to a watercourse. 

 Major reduction in flood risk.  

 

Table 2-3 which gives the significance of effect as a function of the sensitivity of the receptor and magnitude 
of impact. 

Table 2-1 Importance of water feature or resource 

Importance Criteria Examples 

Very High Attribute with a high quality 
and rarity, regional or 
national scale and limited 
potential for substitution.  

Aquifer providing potable water to a large population 
(groundwater). 

Important fish population (surface water) 

Floodplain or defence protecting more than 100 residential 
properties (flood risk) 

High Attribute with a high quality 
and rarity, local scale and 
limited potential for 
substitution.  

Attribute with a medium 
quality and rarity, regional or 
national scale and limited 
potential for substitution.  

WFD high status water body (surface water) 

Aquifer providing potable water to a small population 
(groundwater) 

Notable fish population (surface water) 

Floodplain or defence protecting up to 100 residential 
properties or industrial premises (flood risk) 

Medium Attribute with a medium 
quality and rarity, local scale 
and limited potential for 
substitution. 

Attribute with a low quality 
and rarity, regional or 
national scale and limited 
potential for substitution.  

WFD good status water body (surface water) 

Aquifer providing abstraction water for agricultural or 
industrial use (ground water) 

Floodplain or defence protecting up to 10 industrial 
premises (flood risk) 
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Importance Criteria Examples 

Low Attribute with a low quality 
and rarity, local scale and 
limited potential for 
substitution.  

WFD less than good status (surface water) 

Unproductive strata (ground water) 

Floodplain with limited existing development (flood risk) 

 

Table 2-2 Magnitude of potential impacts 

Magnitude  Criteria Example 

Large Adverse Results in loss of feature   Loss of important fishery. 

 Change in WFD classification of river reach. 

 Compromise employment source. 

 Loss of flood. storage/increased flood risk 

 Pollution of potable source of abstraction.  

Moderate 
Adverse 

Results in adverse impact on 
integrity of feature or loss of 
part of feature. 

 Loss in productivity of a fishery. 

 Contribution of a significant proportion of the 

effluent in the receiving river, but deemed 

insufficient to change its’ WFD classification. 

 Reduction in the economic value of the 

feature. 

Slight Adverse Results in minor adverse 
impact on feature.  

 Measurable changes in feature, but of 

limited size and/or proportion.  

Negligible Results in an impact on 
feature but of insufficient 
magnitude to affect 
use/integrity. 

 Discharges to watercourse but no significant 

loss in quality, fishery productivity or 

biodiversity. 

 No significant impact on the economic value 

of the feature. 

 No increase in flood risk. 

Slight beneficial  Results in minor beneficial 
impact on feature or a 
reduced risk of adverse effect 
occurring.  

 Measurable changes in feature, but of 

limited size and/or proportion. 
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Moderate 
beneficial 

Results in moderate 
improvement of feature 

 Enhanced productivity of a fishery. 

 Reduction in a significant proportion of the 

effluent in a receiving river, but not sufficient 

to change its WFD classification. 

 Moderate reduction in flood risk. 

Large beneficial Results in major 
improvement of feature 

 Removal of major existing polluting 

discharge to a watercourse. 

 Major reduction in flood risk.  

 

Table 2-3 Significance of impacts 

Magnitude of 
potential impact 

Importance / Sensitivity of attribute 

Very high High Medium Low 

Large Adverse Very Significant Highly Significant Significant Low Significance 

Moderate Adverse Highly Significant Significant Low Significance Insignificant 

Slight Adverse Significant Low Significance Insignificant Insignificant 

Negligible Low Significance Insignificant Insignificant Insignificant 

 

In applying this methodology to both construction and operational stages, significant effects would be those 
of medium importance or above.  Effects of negligible sensitivity are termed insignificant.  If an adverse 
significant effect is identified, whether it is of low, medium or high sensitivity, then potential mitigation 
measures have been developed to reduce or mitigate this effect.  When beneficial impacts are identified, 
then opportunities for further environmental enhancement can be considered. 
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3. Baseline conditions 

3.1. Site option 
The site option is located between the villages of Meysey Hampton and Fairford. It lies approximately 1 km 
east of Meysey Hampton and approximately 300 m west of Fairford. The site is split over two parcels, the 
approximate national grid reference for the central point of parcel A is 413602, 200292, and the approximate 
national grid reference for the central point of parcel B is 414207, 199382. An overview plan of all the site 
option is provided in figure 1. 

The site option is approximately 76 ha and is split over two parcels (parcels A and B). Details of these 
parcels are provided in table 3-1 and a more detailed plan of the site option, with the parcel outlines, is 
provided in Figure 2. 

Lady Lamb Farm buildings are located in the centre of Parcel A. The remaining land in both parcels is 
covered by arable farm land and a number of small groups of trees. 

The A417 runs along the northern boundary of the parcel A. Parcel B covers part of Rhymes Barn Farm and 
the RAF base at Fairford is less than 100m to the south of the site option. Small roads run along the eastern 
and southern edge of parcel B. There are 2 large water bodies within 250m of parcel B and a further 3 water 
bodies within 1km, all these lakes are to the east of the site option and make up the eastern section of the 
Cotswold water park. 

The study area is relatively flat, and lies at elevations between 74 and 75 m AOD. Elevations are generally 
lowest in the north-west of the site, along the River Coln.  

Table 3-1 Parcel details 

Parcel Central grid reference  Area (to nearest half 
hectare) 

Parcel A 413635, 200268 48 

Parcel B 414188, 199299 28 

 

3.2. Surface water and drainage 
The surface water bodies within 1 km of the site, and their associated flood zones are presented on Figure 3 
and details of the main rivers, watercourses and rivers are presented within Table 3-2. 

3.2.1. Main rivers 
There are two main rivers close to the site.  The River Coln runs to the east of the site option, approximately 
1 km from parcel A, and the Marston Meysey Brook runs approximately 450m to the  from parcel B. Both 
rivers form part of the Thames River Basin District

10
. 

The River Thames is located approximately 2.15 km south of the Parcel B of the site option, and 
approximately 3.45 km to the south-east of Parcel A, flowing from west to east. Further details on the main 
rivers are presented within Table 3-2. 

3.2.2. Ordinary watercourses (Lead local flood authority (GCC)) 
There are a large number of drains within 1 km of the site, therefore only those drains that intersect the site 
have been included within Table 3-2.  

                                                      
10

 Environment Agency 2009. River Basin Management Plan, Thames River Basin District. Reading, UK 
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3.2.3. Lakes and ponds 
No lakes are indicated within the parcel B site option on OS mapping provided in Figure 3, however there is 
one small pond located in the south of parcel A. There are 9 lakes/ ponds located within 1km of the site 
option, all of which form part of the Cotswold Water Park. The locations of the lakes are presented within 
Table 3-2. 

3.2.4. WFD status 
Table 3-2 Surface water bodies within 1km of the site 

Water body 
name / ID 

Location (NGR) Hydromorphological 
status 

Current 
ecological 
quality  

(Predicted 
2015) 

Current 
chemical 
quality  

(Predicted 
2015) 

Value/ 
Importance 

 

Marston Meysey 
Brook 

 

GB106039023860 

Approximately 450m 
West of Parcel A 

 

(412637, 200407) 

Not Designated 
A/HMWB 

Good status 

 

(Good 
status) 

Does not 
require 
assessment 

Moderate 

 

Dudgrove Brook 

 

GB106039023110 

Runs through parcel 
B 

414176, 199336 

Not Designated 
A/HMWB 

Good Status 

 

(good status) 

Good status 

 

(Good status) 

Moderate 

Main River 

 

Coln (Source to 
Thames) 

 

GB106039029990 

Approximately 1km 
north east of Parcel 
A 

 

(408671, 209117) 

Not Designated 
A/HMWB 

Poor status 

 

(Poor status) 

Good 

 

(good status) 

Moderate 

Ordinary 
watercourse 

 

Network of drains. 
Tributaries to 
River Coln. 

Within Parcel A and 
Parcel B 

 

(414341, 199831) 

Not designated Not 
designated 

Not 
designated 

Low 

Pond Approximately 35m 
east of Parcel B 

 

414411, 199792 

Artificial Not 
designated 

Not 
designated 

Low 

Lake Approximately 35m 
east of Parcel B 

 

414416, 199519 

Artificial Not 
designated 

Not 
designated 

Low 

Lake Approximately 35m 
east of Parcel B 

 

414308, 198729 

Artificial Not 
designated 

Not 
designated 

Low 

Lake Approximately 520m 
east of Parcel B 

 

414909, 200135 

Artificial Not 
designated 

Not 
designated 

Low 

Lake Approximately 470m 
east of Parcel B 

Artificial Not 
designated 

Not 
designated 

Low 
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Water body 
name / ID 

Location (NGR) Hydromorphological 
status 

Current 
ecological 
quality  

(Predicted 
2015) 

Current 
chemical 
quality  

(Predicted 
2015) 

Value/ 
Importance 

 

414689, 198745 

Lake Approximately 380 
m east of Parcel B 

 

414720,198964 

 

Artificial Not 
designated 

Not 
designated 

Low 

Lake Approximately 280m 
east of Parcel B 

 

414804, 199490 

Artificial Not 
designated 

Not 
designated 

Low 

Lake Approximately 790m 
east of Parcel B 

 

415027, 199093 

Artificial Not 
designated 

Not 
designated 

Low 

Pond Approximately 450m 
east of parcel B 

 

414830, 199998 

Artificial Not 
designated 

Not 
designated 

Low 

Pond Within Parcel A 

 

413694, 200050 

Not designated Not 
designated 

Not 
designated 

Low 

3.3. Flood Risk 
This section summarises the relevant data on flooding that is available for the site option.  

3.3.1. Surface water flooding 
The majority of the site option is not at risk of surface water flooding

11
. The Environment Agency has 

identified areas at high to low risk of surface water flooding running along the Dudgrove Brook and field 
drains in both parcels. Surface water flooding will have the greatest effect on parcel B where the three areas 
of high flood risk are located on the far eastern side of the site. This area is closest to the Cotswold Water 
Park and the lowest lying area on the site option. 

3.3.2. River flooding 
According to the Environment Agency

12
 the site option is situated in an area that is not affected by river 

flooding. 

3.3.3. Groundwater flooding 
No information on the probability of groundwater flooding occurring is available, however information in the 
areas susceptibly to groundwater flooding has been provided by the Environment Agency

13
.As indicated on 

Figure 4, Parcel A is situated mainly in an area where less than 25% of each 1km grid square is considered 
susceptible to groundwater flooding.. Parcel B is mainly situated in an area where 75% of each 1km grid 
square is considered susceptible.  

                                                      
11

 Environment Agency, March 2015.  What’s in your backyard: Risk of Flooding From surface water. 
[Online]. Available at: http://watermaps.environment-agency.gov.uk/wiyby. Accessed on 26

th
 March 2015. 

12
 Environment Agency, March 2015.  What’s in your backyard: Flood map for planning (Rivers and Sea). 

[Online]. Available at: http://watermaps.environment-agency.gov.uk/wiyby. Accessed on 26
th
 March 2015 

13
 Environment Agency, 2015.  Areas susceptible to Groundwater Flooding [GIS shape file]. 

http://watermaps.environment-agency.gov.uk/wiyby
http://watermaps.environment-agency.gov.uk/wiyby
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The data should not be interpreted as identifying areas where groundwater is actually likely to flow or pond, 
thus causing flooding, and does not give any indication of the probability of frequency that flooding may 
occur.  . 

3.3.4. Sewer Flooding 
As the site options are in a rural area and it is unlikely that significant discharges to the sewers will occur 
therefore, sewer flooding has not been considered. 

3.4. Geology 
This section provides a summary of the geology that underlies the site option. The geological units that are 
present beneath the site are listed within Table 3-3. Plans showing the superficial geology and bedrock 
geology underlying the site option are provided within Figure 5a and 5b respectively. 

Table 3-3 Geological units present beneath the site option 

Geological Formation 
(geological period) 

Member Geological description Approximate 
thickness 

Superficial deposits  

Thames Valley Formation 
(Quaternary) 

Northmoor 
Member  

Gravel silt and sand 0-5.5 m 

 

Thames Valley Formation 
(Quaternary) 

Summertown-
Radley Member  

 

Sand and Gravel.  

 

 

Thames Valley Formation 
(Quaternary) 

Wolvercote 
Member 

Sand and Gravel 

Thames Valley Formation 
(Quaternary) 

Hanborough 
Member 

Sand and Gravel 

Bedrock 

Oxford Clay Formation 
(Jurassic) 

Undifferentiated Silicate-mudstone. Grey, generally smooth 
to slightly silty, with sporadic beds of 
argillaceous limestone nodules. 

undefined 

Kellaways Formation Undifferentiated Mudstone. Sedimentary Bedrock formed 
approximately 161 to 165 million years ago 
in the Jurassic Period. Local environment 
previously dominated by shallow seas. 

undefined 

Combrash Formation Undifferentiated  Limestone. Sedimentary Bedrock formed 
approximately 161 to 168 million years ago 
in the Jurassic Period. 

undefined 

 

3.5. Hydrogeology 
This section provides a summary of the hydrogeology for the site option.  

3.5.1. Aquifers 
The superficial deposits (Northmoor Member, Summertown-Radley Member, Wolvercote Member and 
Hanborough Member) are classified as a Secondary A aquifer by the Environment Agency

14
. Secondary A 

aquifers are typically permeable layers capable of supporting water supplies at a local rather than strategic 
scale, and in some cases forming an important source of base flow to rivers14.  

                                                      
14

 Environment Agency 2015. What’s in my backyard? (WIMBY) [online]. Available from 
http://apps.environment-agency.gov.uk/wiyby/default.aspx [Accessed 19 February 2015]. 

http://apps.environment-agency.gov.uk/wiyby/default.aspx
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A bedrock aquifer is not indicated beneath the site according to Environment Agency mapping14. This is in 
keeping with the anticipated low permeability of the Oxford Clay, which is considered to represent an 
aquiclude (unproductive status) between deeper aquifers

15
.   

3.5.2. Aquifer properties 
Details on the specific aquifer properties are not known and further detailed site investigation (including 
pump tests) would need to be conducted to better understand the local groundwater regime.  However, as 
the superficial deposits are sands and gravels which are highly permeable and porous the transmissivity (T) 
of the aquifer is likely to be large.  A hydrogeology survey from 1981 was conducted in a nearby location 
near Whelford, approximately 3.5km east of the boundary of Parcel B where it was found that transmissivity 
varied across the investigation area but was high (>100 m

2
/day). 

3.5.3. Groundwater elevation and fluctuations,  
The saturated thickness of an aquifer is the thickness of the strata that contains water.  For this site this 
includes the thickness of the gravels which are said to be fully saturated.  There is minimal information 
available for the level of groundwater on this site option, however based on the ground water level on 
surrounding sites options, and information from borehole logs in the surrounding area it can be assumed that 
the groundwater level is less than 5m below ground level (bgl). 

3.5.4. Monitoring locations and groundwater flow 
The Centre of Ecology and Hydrology (CEH) have a number of permanent surface water monitoring points 
throughout the UK.  Near the site there is one monitoring point on the River Coln, further upriver of our site.  
The BGS monitors groundwater throughout the UK and stores it on a publically available database, however 
it has no monitoring stations suitable for the assessment of the site.   The available monitoring stations are 
summarised in Table 3-6. 

Table 3-4 Monitoring Locations 

Surface/Groundwater 
Monitoring Station 

Grid Reference Area Covered 
(km

2
) 

Mean Flow 
(m

3
/s) 

Groundwater 
level (mAOD) 

Surface: 39110 - Coln 
at Fairford 

SP150012 130 1.367  - 

From the topography it was determined that the land in the area is flat varying between 74-75 mAOD, with 
the highest point being around the River Coln.  As the highest area is around the River Coln it is likely that 
the general groundwater flow is south towards the River Thames.  However, there may be some localised 
groundwater flow towards the River Coln, and Dudgrove Brook depending on how dry the surrounding land 
it.  

3.5.5. Water Framework Directive status 
The WFD status of the superficial deposits Secondary A aquifer is presented within Table 3-57. The WFD 
status is determined from a quantitative and a quality component and measured on a scale from Bad, Poor, 
Moderate, Good to High. The superficial deposits aquifer is designated as being “Probably At Risk”

14
. 

Table 3-5 WFD status of groundwater bodies 

Waterbody Name  

(ID) 

Current 
quantitative 
quality 

Current chemical 
quality 

2015 predicted 
quantitative quality 

2015 predicted 
chemical quality 

Kemble Forest Marble 

 

GB40602G600500 

Good Good Good Good 

                                                      
15

 URS Scott Wilson, 2011. Hydrogeological Impact Assessment Minerals Assessment Sites: U3 Cox’s 
Farm, Marston Meysey, U4: Blackburr Farm, Marston Meysey, U5: North Farm, Castle Eaton. Prepared for 
Wiltshire Council.  
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3.6. Land designations 
This section summarises the relevant protected areas and historical land uses within 1 km of the site option.  

3.6.1. Source Protection Zones 
The site option lies within a source protection zone 1 (SPZ1). An SPZ1 is defined as the 50 day travel time 
from any point below the water table to the source, it has a minimum radius of 50 metres. 

3.6.2. Historical Land Use and Pollution Incidents 
No pollution incidents are reported on the site according to Environment Agency mapping

14
, however, one 

significant incident is located approximately 1 km north-east of parcel A. The details of the incidents are 

provided within table 3-6. 

Table 3-6 Pollution Incidents 

Date Approximate NGR Environmental 
Impact 

Incident Number Pollutant 

28-july-2004 416255, 198227 significant 254485 Pollutant Not Identified 

There are no landfills recorded within 1km of the site option. 

3.6.3. Protected areas 
The Cotswold Water Park comprises over 100 lakes spread across the south-east Gloucestershire and 
north-west Wiltshire region, some of which are Sites of Special Scientific Interest.. According to Natural 
England

16
 the SSSI comprises a series of lakes selected for their variation in plant communities associated 

with nationally scarce marl waters (of which the Cotswold Water Park is the most extensive in Britain). The 
lakes are also important for wintering and breeding birds.   None of the lakes designated as SSSIs are within 
1km of the site options.  Four of the lakes closest to the site are classed as key wildlife sites. Figure 6 shows 
wildlife sites in the vicinity of the site option. 

Table 3-7 Ecological sites within 1 km of the site option 

Type/ designation Name Location relative to the 
site option 

Value 

key wildlife site Whelford Pools Nature 
Reserve 

26 m east of Parcel B Medium 

There are no other statutory ecological sites within 1km of the site 

 

3.6.4. Abstractions 
There are no abstractions on-site, all licensed and un-licensed (private) abstractions within 1km of the site 
option are summarised in Table 3-7 below. 

Information on unlicensed abstractions used for potable supply has been requested from the relevant 
Environmental Health Department but has not yet been received.   

Table 3-8 Type and number of surface water and groundwater abstractions within 1km of the site 

WFD water body 
Name 

Location Purpose WFD ID Number of 
abstractions / 
volume (m

3
/day) 

                                                      
16

 Natural England, 2015. Designated Sites, Cotswold Water Park [online]. Available from 
http://designatedsites.naturalengland.org.uk/SiteDetail.aspx?SiteCode=S1006005&SiteName=cotswold%20
water%20park&countyCode=&responsiblePerson= [Accessed 19 February 2015]. 

http://designatedsites.naturalengland.org.uk/SiteDetail.aspx?SiteCode=S1006005&SiteName=cotswold%20water%20park&countyCode=&responsiblePerson
http://designatedsites.naturalengland.org.uk/SiteDetail.aspx?SiteCode=S1006005&SiteName=cotswold%20water%20park&countyCode=&responsiblePerson


Gloucestershire Emerging New Minerals Plan 
Hydrogeological Environmental Impact Assessment – Horcott / Lady Lamb Farm 

 

 

  
Atkins   Hydrogeological Environmental Impact Assessment – Horcott / Lady Lamb Farm | 

Version 1.0 | 31 March 2015 | 5138628  13 
 

WFD water body 
Name 

Location Purpose WFD ID Number of 
abstractions / 
volume (m

3
/day) 

Thames 
Groundwater 

approx. 500 m east 
(within the Cotswold 
Water Park) 

Industrial, 
Commercial and 
Public Services & 
mineral purposes 

28/39/06/0086 1 / 4550 
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4. Hydrogeological and hydrological 
risk assessment 

4.1. Review of activities proposed and potential impacts 
It is proposed that the GCC has identified several sites throughout the county where further mineral 
extraction may be appropriate.  Within the Horcott/ Lady Lamb Farm area there are two parcels of land that 
have been identified by the council as potentially feasible for development.  This study aims to carry out a 
hydrogeological assessment of the parcels within the Horcott/ Lady Lamb Farm site and examine the risks 
posed by any future development to specific receptors and the pathways that may cause this risk to affect 
receptors within each individual parcel.  For the purposes of this assessment it has been assumed that work 
has taken place and the quarried areas will be backfilled with low permeability materials, therefore this is an 
assessment of the worst case scenario.  

4.2. Receptors 
There are many receptors within the site area.  Table 4-1 summarises the receptors for all the Parcels on site 
and within the vicinity of the Horcott/ Lady Lamb Farm site.  

Table 4-1 Key Receptors within Horcott/Lady Lamb Area 

Parcel Number Controlled Waters Flood Risk Sensitive Land Use 

A Secondary A Aquifer 
(Bedrock) 

Waitenhills Barns, 
Waiten Hills 

Fairford conservation site. 

Ponds 

Secondary A Aquifer 
(superficial) 

Marston Meysey  

River Coln 

Field Drains The Village of 
Whelford Whelford Pools Nature 

Reserve 
Dudgrove Brook  

Cotswold Water Park  

B Dudgrove Brook RAF Fairford, 
Rhymes Barn Farm 

Whelford Pools Nature 
Reserve 

Field Drains 

Cotswold Water Park 

Secondary A Aquifer 
(superficial) 

Ponds/ Lakes 
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4.3. Identification of pathways 
There are three main pathways that will be effected by any change in flow paths, these are: 

 Groundwater; 

 Surface water; and  

 Fluvial water pathways.   

As the area is likely to have a shallow groundwater table (less than 5 m) it is likely that there is interaction 
between surface water and groundwater in the area.  Furthermore the land is mainly flat, with a very gentle 
slope towards the south east particularly over the study area meaning it is mainly groundwater discharge into 
the surface water features that is controlling groundwater levels and flow in the area. Any change in river 
water levels will result in a change in groundwater levels too as the balance is attempted to be readjusted.   

4.4. Appraisal of magnitude of impact on receptors 
This section uses the criteria set out in section 2 to assess the impact, magnitude and significance of any 
change on the receptors, due to mineral extraction work within the site area. 
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Table 4-2 Appraisal of Magnitude of Impact on Receptors 

Parcel  Receptor Importance Impact Magnitude Significance 

During operation After restoration  

A Ponds Low De-watering 
and an 
increase in 
suspended 
solids. 

Large Adverse 

The small pond located to the far south of parcel 
A is likely to be affected by dewatering and an 
increase in suspended solids during the quarry 
operation, however, the pond is of low 
importance.  

Large Adverse 

There is a small pond in the southern portion of parcel 
A, although it is likely to be significantly impacted by 
backfilling of the quarry area, the pond is of low 
importance. 

Low 
Significance 

Secondary 
A Aquifer 
(Bedrock) 

High De-watering 
and diversion 
of 
groundwater 
from this area 
of the aquifer. 

Slight Adverse 

During the quarrying process it is unlikely there 
will be a great effect on the infiltration of water 
into the aquifer. The limited area which this 
aquifer covers will mean the effects of quarrying 
on will be minimal. 

Slight Adverse 

By back filling parcel A with impermeable material 
upon the completion of quarrying, the original 
groundwater flow pathways will be disrupted and 
therefore groundwater will find a new pathway to flow 
down.  This change in groundwater flow may impact 
any abstractions in the area and could affect the 
volume of water reaching the surface water features in 
the area causing a change to habitats. Furthermore, 
interaction between groundwater and surface water in 
the site will be inhibited by the replacement of 
permeable sands and gravels with impermeable 
backfill this could mean water levels in these features 
could change and cause flooding in the area as water 
is less able to migrate into the aquifer. 

It should be noted that a limited area of this site is 
covered by this aquifer and therefore the effect of 
backfilling will be minimal. 

Low 
Significance 

Secondary 
A Aquifer 
(superficial
) 

High De-watering 
and diversion 
of 
groundwater 
from this area 
of the aquifer. 

Slight Adverse 

During the quarrying process it is unlikely there 
will be a great effect on the infiltration of water 
into the aquifer, however de-watering activities 
from quarrying is likely to result in a decrease of 
water levels in the aquifer around any quarrying 
activities.  

 

Pollution of the aquifer from chemicals used 

Slight Adverse 

By back filling parcel A with impermeable material 
upon the completion of quarrying, the original 
groundwater flow pathways will be disrupted and 
therefore groundwater will find a new pathway to flow 
down.  This change in groundwater flow may impact 
any abstractions in the area and could affect the 
volume of water reaching the surface water features in 
the area causing a change to habitats. Furthermore, 
interaction between groundwater and surface water in 

Low 
Significance 
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Parcel  Receptor Importance Impact Magnitude Significance 

During operation After restoration  

during quarrying may create water quality issues 
for the aquifer.  

the site will be inhibited by the replacement of 
permeable sands and gravels with impermeable 
backfill this could mean water levels in these features 
could change and cause flooding in the area as water 
is less able to migrate into the aquifer. 

Field 
Drains 

Low Removal or 
diversion of 
field drains 
leading to 
flooding in 
fields. 

Moderate Adverse 

During quarrying other processes will be in place 
to de-water the area therefore field drains will no 
longer be necessary to fully drain the site.  

Moderate Adverse 

As the fields will be developed during the planned 
quarrying they will no longer be needed to drain the 
excess water from the fields. 

insignificant 

River Coln Medium Diversion of 
water away 
from the Coln 

Increase in 
volume of 
suspended 
solids into the 
river. 

Negligible 

It is unlikely that quarrying in parcel A will cause 
any great effect on the river Coln as it is 1km 
away at the closest point. 

Negligible 

The river Coln is located 1km north east of eastern 
edge of parcel A at the closest point. Although the 
Coln is classified as medium importance it is unlikely 
that quarrying on parcel B will have a significant 
impact on the watercourse due to its distance. 

Insignificant 

 

Marston 
Meysey 
Brook 

Medium  

Diversion of 
water away 
from the brook 

Increase in 
volume of 
suspended 
solids into the 
brook. 

Negligible  

Because of the distance of the brook from Parcel 
A, it is unlikely that the Marston Meysey brook will 
be greatly affected by dewatering or an increase 
in suspended solids during quarrying works. 

Negligible 

This brook runs 450m west of Parcel A and is 
classified by the environment agency as being in good 
condition. As the western boundary of parcel A is 
450m away from the brook at the closest point the 
development is likely to have a minimal effect on the 
state of the Brook.  

Insignificant 

 Whelford 
Pools 
Nature 
Reserve 

Medium Change in 
water level, 
potential de-
watering of 
the site.  

Increase in 
volume of 

Negligible 

The Cotswold Water Park is 700m east of the 
most northern point of parcel A, it is unlikely that 
any development from this site will have an effect 
on these water bodies. The water park hosts a 
number of SSSI sites and Parcel A lies within the 
impact risk zone for these sites. However, the 

Negligible 

Due to the distance of the water park from parcel A 
(700m) it is unlikely that backfilling taking place on the 
site after the quarrying will cause any adverse effect to 
the Cotswold Water Park. 

 

insignificant 
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Parcel  Receptor Importance Impact Magnitude Significance 

During operation After restoration  

suspended 
solids into the 
park. 

closest SSSI site is over 2km away and it is 
therefore unlikely there will be an impact from the 
development on these sites. 

 Flood Risk High Increased risk 
of flooding 
from surface 
water and 
groundwater 

Moderate Adverse 

Dewatering is likely to be required and discharge 
of this water may give rise to an increased risk of 
flooding if the capacity of the receiving stream is 
exceeded.  

 

Moderate Adverse 

The backfilling of the mineral working with lower 
permeability material is likely to increase the amount 
of runoff form the site following a rainfall event and 
may therefore increase the risk of flooding.  

The lower permeability materials is likely to block the 
migration of groundwater through the site and 
therefore water levels may rise upstream of the site.   

Significant 

B Dudgrove 
Brook 

Medium Diversion of 
water away 
from the brook 

Increase in 
volume of 
suspended 
solids into the 
brook. 

Moderate Adverse 

Dudgrove brook runs onto parcel B. The water 
course has a high significance and due to its 
location the flow regime is likely to be significantly 
impacted by dewatering and an increase in 
suspended solids due to quarrying in parcel B. 
The brook is a tributary to the river Coln and it 
could significantly alter surface water flow and 
volume to the river Coln. 

Moderate Adverse 

Backfilling after completion of quarrying on parcel B 
will lead to diversion water to the brook and potentially 
a decrease in flow to the river Coln. 

 

Low 
Significance 

Field 
Drains 

Low Removal or 
diversion of 
field drains 
leading to 
flooding in 
fields. 

Moderate Adverse 

During quarrying other processes will be in place 
to de-water the area therefore field drains will no 
longer be necessary to fully drain the site.  

Moderate Adverse 

As the fields will be developed during the planned 
quarrying they will no longer be needed to drain the 
excess water from the fields. 

insignificant 

Cotswold 
Water Park 

High Change in 
water level, 
potential de-
watering of 
the site.  

Increase in 
volume of 
suspended 
solids into the 

Moderate Adverse 

Due to the proximity of the 11 lakes, which are 
part of the water park, to parcel B it is very likely 
that there will be an increased volume of 
suspended solids and due to dewatering on the 
site, there may be a decrease in flow to the 
Cotswolds Water Park. 

Moderate Adverse 

There are a number of ponds, some of which are key 
wildlife sites, which form part of the Cotswold water 
park along the eastern side of parcel B.  Due to the 
proximity of these ponds to the site, it is likely that they 
will be significantly impacted by any change in the 
water regime. Infilling the site with impermeable clay 
after quarrying will cause a decrease in flow to ponds. 
Some of the ponds within the water park are 

Significant 



Gloucestershire Emerging New Minerals Plan 
Hydrogeological Environmental Impact Assessment – Horcott / Lady Lamb Farm 

 

 

  
Atkins   Hydrogeological Environmental Impact Assessment – Horcott / Lady Lamb Farm | Version 1.0 | 31 March 2015 | 5138628  19 
 

Parcel  Receptor Importance Impact Magnitude Significance 

During operation After restoration  

park. designated SSSI sites (the closest one to parcel B is 
2km away), parcel B lies within the impact risk zone 
for these sites. 

 Secondary 
A Aquifer 

High De-watering 
and diversion 
of 
groundwater 
from this area 
of the aquifer. 

Slight Adverse 

During the quarrying process it is unlikely there 
will be a great effect on the infiltration of water 
into the aquifer, however de-watering activities 
from quarrying is likely to result in a decrease of 
water levels in the aquifer around any quarrying 
activities.  

 

Pollution of the aquifer from chemicals used 
during quarrying may create water quality issues 
for the aquifer.  

Slight Adverse 

By back filling parcel B with impermeable material 
upon the completion of quarrying, the original 
groundwater flow pathways will be disrupted and 
therefore groundwater will find a new pathway to flow 
down.  This change in groundwater flow may impact 
any abstractions in the area and could affect the 
volume of water reaching the surface water features in 
the area causing a change to habitats.  Furthermore, 
interaction between groundwater and surface water in 
the site will be inhibited by the replacement of 
permeable sands and gravels with impermeable 
backfill therefore water levels in these features may 
change. 

Low 
Significance 

 Flood Risk High Increased risk 
of flooding 
from surface 
water and 
groundwater 

Moderate Adverse 

Dewatering is likely to be required and discharge 
of this water may give rise to an increased risk of 
flooding if the capacity of the receiving stream is 
exceeded.  

 

Moderate Adverse 

The backfilling of the mineral working with lower 
permeability material is likely to increase the amount 
of runoff form the site following a rainfall event and 
may therefore increase the risk of flooding.  

The lower permeability materials is likely to block the 
migration of groundwater through the site and 
therefore water levels may rise upstream of the site.  
This may give rise to an increased risk of groundwater 
flooding locally.  l 

Significant 
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4.5. Mitigation measures 
It is recognised that the proposed mineral extraction activities could, absent any mitigation, have various 
adverse impacts upon the water environment.  However, it is anticipated that potential operators would, as 
part of their applications undertaken detailed site investigations and monitoring and provide a more detailed 
assessment of the impacts.  Where a development is an EIA development this would be presented in the 
relevant chapter of the Environmental Statement as well as within a flood risk assessment compatible with 
the requirements of the NPPF. For non-EIA development it is still expected that the effects of the 
development on the water environment, and especially upon flood risk will be properly considered and 
documented.  Where necessary it is expected that mitigation measures will be detailed within the application 
to reduce the impacts to acceptable levels.   

Mitigation measures to reduce the impact of dewatering are likely to include some or all of: 

 Subdivision of the working area into smaller cells to reduce the active perimeter; 

 Use of sheet piles or compacted clay walls to minimise groundwater inflow and limit impact of this 
dewatering on any sensitive receptors; and 

 Control of dewatering volumes, and if necessary suspension of pumping during storm event, to ensure 
receiving waters have appropriate capacity for the flow. 

Mitigation measures to reduce impact on water quality are likely to include some or all of: 

 Use of bunded tanks and drip trays to prevent spillages; 

 Use of settlement (silt) ponds or proprietary equipment  to reduce the silt content of discharged water; 

 Compliance with quality limits set by the Environment Agency; and 

 Use of inert materials only for restoration.  

Measures to minimise the impact of flood risk are likely to include some or all of: 

 Provide flow balancing using sustainable drainage systems such that the greenfield (pre-development) 
rate of runoff is not exceeded in line with current SuDS guidance; and 

 Provide safe pathways for groundwater to move around or through the infilled site such the groundwater 
levels do not rise above the pre-development levels.   

4.6. Residual effects 
It is considered likely that subject to appropriate, well designed, mitigation as detailed above there should be 

minimal to no significant residual effects.   
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5. Site investigation and monitoring 

It is recommended that the following parameters be monitored before, during and after quarry operations: 

 Groundwater levels – Monthly monitoring for a period of 12 months prior to quarrying during 
operation (at a higher frequency if required) and during the aftercare and management period. 
Locations should be identified to provide good overage of the proposed site, taking into account the 
need to understand groundwater/surface water interaction and should as far as possible be located 
so that they can function for the whole of the period required.    

 Precipitation – Data can be collected from Environment Agency at the same times, and for the same 
period, as groundwater levels are recorded.  It is noted that there is a weather station at RAF 
Fairford.  

 Surface water monitoring should be undertaken on the Marston Meysey Brook, Dudgrove Brook, the 
Coln and ponds/lakes adjacent to parcel B for flow and Water Quality – pH, dissolved oxygen, 
Biochemical Oxygen Demand (BOD), conductivity, ammonia, nitrates, suspended solids and other 
relevant chemical parameters  

 Monitoring of surface water flows and/or levels may also be required.   

This is particularly important as quarrying of sands and gravels have already been carried out in the area 
and it is likely that groundwater flow disruption is already occurring.   
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6. Conclusions 

6.1. Overall 
The site of Horcott/ Lady Lamb Farm contains two parcels under consideration by the GCC for further 
mineral extraction.  The area itself is relatively flat and has one river running through parcel B of a high 
importance.  There are also numerous field drains within both parcels and a small pond within parcel A. 
Parcel B is bordered to the east by historical and existing quarries and ponds.  The site is located within an 
SPZ 1 area.  This zone defines the vulnerability of a drinking water source from surrounding sources of 
contamination.  

6.2. Operation 
Mineral extraction via quarrying in this area may lead to increased risk of flooding due to the Dudgrove Brook 
within parcel B and ponds/lakes adjacent to parcel B, the small pond within parcel A and drains running 
through both parcels.  This will be in addition to current risk of flooding relating to existing and historical 
quarrying adjacent to parcel B.  The relatively flat topography of the site may exacerbate flooding as there is 
no natural concentration of any surface water within parcel B i.e. it will easily spread across the whole site 
because it is flat rather than pool in a lower area.  The site parcels do not lie within a Flood Zone 2 or 3 
meaning they are considered not to be at an elevated risk from the likelihood of river flooding.  Should 
quarrying take place measures would need to be in place to ensure that groundwater quality is protected and 
alternative flow routes are provided to minimise changes to groundwater flood risk.    

6.3. Restoration 
It is likely that all parcels would be dry restored to agriculture using inert fill.  This restoration has the potential 
to increase flood risk, particularly by increasing surface water runoff and damming groundwater flow paths.   

Mitigation measures to manage these risks are available and the council should ensure that well designed 

mitigation is included in any applications that are submitted. 
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