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Wivenhoe Quarry Extension: 
Hydrogeological Impact Assessment 

This report has been prepared by ESI Ltd. (ESI) in its professional capacity as environmental 

specialists, with reasonable skill, care and diligence within the agreed scope and terms of contract 

and taking account of the manpower and resources devoted to it by agreement with its client, and 

is provided by ESI solely for the internal use of its client.  

The advice and opinions in this report should be read and relied on only in the context of the 

report as a whole, taking account of the terms of reference agreed with the client.  The findings 

are based on the information made available to ESI at the date of the report (and will have been 

assumed to be correct) and on current UK standards, codes, technology and practices as at that 

time.  They do not purport to include any manner of legal advice or opinion.  New information or 

changes in conditions and regulatory requirements may occur in future, which will change the 

conclusions presented here. 

This report is confidential to the client.  The client may submit the report to regulatory bodies, 

where appropriate.  Should the client wish to release this report to any other third party for that 

party’s reliance, ESI may, by prior written agreement, agree to such release, provided that it is 

acknowledged that ESI accepts no responsibility of any nature to any third party to whom this 

report or any part thereof is made known.  ESI accepts no responsibility for any loss or damage 

incurred as a result, and the third party does not acquire any rights whatsoever, contractual or 

otherwise, against ESI except as expressly agreed with ESI in writing.  
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Executive Summary 

Wivenhoe Quarry Eastern Extension: Site Summary 

Location 3.5 km south-east of Colchester, Essex. 

Geology and target mineral Mineral is sand and gravel from Kesgrave Catchment 
Subgroup, this overlies Palaeogene Thames Group. 

Aquifer status Sand and gravel is classified as Secondary A aquifer, 
Thames Group is non-productive. 

Designated sites Upper Colne SSSI, located 800 m south-west, and the 
variously designated Colne Estuary, located 1 km 
south, are the closest water dependent sites. 

Neighbouring surface water 
Features 

Sixpenny Brook (20 m east), ponds at Cockaynes 
Local Wildlife site (80 m south) & Alresford Angling 
Club fishing lakes (120 m south). 

Neighbouring abstractions 23 licenced and 18 private abstractions within 2 km 

Conceptual hydrogeology Unconfined sand and gravel aquifer in hydraulic 
continuity with surrounding surface water features but 
isolated from Chalk by Thames Group including 
London Clay.  Flow to west and south at the Site. 

Summary of proposal Tarmac is proposing to extract sand and gravel from 
an area located east of the existing Wivenhoe Quarry.  
This is a logical extension to the existing quarry, and is 
allocated under the Essex Minerals Local Plan (2014).  
The Site is to be worked in a series of phases with 
progressive restoration using some inert restoration 
materials to nature conservation habitats including 
species-rich grassland and open water.   

Estimated dewatering requirements Best estimate of up to 4,150 m3/day 

Potential Impacts during Operation 

Impact Degree of 
Impact 

Comment 

Impacts on neighbouring 
abstractions Major, 

negligible with 
mitigation 

Significant impact on some 
neighbouring water supplies and 
waterbodies. Mitigable to negligible 
with proposed mitigation measures. 

Water quality impacts Major, 
negligible with 

mitigation 

Spillage of fuels and release of 
suspended solids easily mitigable to 
negligible with standard practice. 

Impacts from quarry discharge, and 
on ground settlement. Negligible 

Provided conditions of discharge 
consent are followed 

Potential Impacts following Restoration 

Impact Degree of 
Impact 

Comment 

Long-term groundwater level 
impacts 

Negligible  

Water losses from evaporation Negligible 

Surface Water Flood risk Negligible Assessed in ESI (2018) 
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1 Introduction 

1.1 Background 

Tarmac Services Limited (Tarmac) is submitting a planning application for the proposed 

eastern extension of the current sand and gravel extraction operation at Wivenhoe Quarry.  

Wivenhoe Quarry is located between Wivenhoe and Alresford in Essex.  The proposed 

eastern extension area (“the Site”) contains an estimated sand and gravel mineral resource 

of 4.0 x 106 tonnes which is proposed to be extracted over a 20 year period.  It is proposed 

to work the sand and gravel mineral dry with dewatering required below the water table. 

Figure 1.1 shows the location of the Site (shown in red) relative to the existing quarry 

(shown in purple) and surrounding area.  The Site is currently greenfield and covers 

approximately 61.5 ha.  Once the resource has been excavated, the Site will be variably 

restored to nature conservation habitat including areas of species rich grassland, woodland 

and water-based wildlife habitat.  This restoration scheme includes provision of a small 

amount of imported inert restoration materials, in addition to the use of the soil, overburden 

and interburden materials found on site.  Details of the proposed development and 

restoration are set out in the development and restoration plans in Appendix A and 

Appendix B respectively. 

This report constitutes a Hydrogeological Impact Assessment (HIA) that has been prepared 

on behalf of Tarmac in support of the planning application to extract sand and gravel and 

restore the Site to nature conservation habitats and agriculture.  A Flood Risk Assessment 

(FRA) also supports the planning application and this has been produced as a separate 

document (ESI, 2018). 

1.2 Scope of Work 

David L Walker Limited instructed ESI Limited (ESI) on behalf of Tarmac in February 2016 

to undertake an HIA in support of the planning application for the Site.  This report focusses 

on the hydrogeological and hydrological impacts of the mineral extraction and restoration at 

the Site and has been written in line with the National Planning Policy Framework (NPPF).  

ESI specialises in hydrogeology and water resource impact assessments.   

The scope of work undertaken for this HIA includes the following: 

 Review of the baseline hydrogeology and hydrology for the Site and surrounding area; 

 Consideration of the Scoping Opinion adopted by the Mineral Planning Authority for the 
project; 

 Identification of receptors and assessment of potential impacts; 

 Recommendations for appropriate monitoring and mitigation measures; and 

 Preparation of an HIA for the proposed development (this report). 

1.3 Data Sources 

The information and assessments in this report are predominantly based on secondary data 
analysis associated with both the Site itself and the surrounding land area.  The main 
sources of data are summarised below: 

 Proposed development and restoration plans provided by Tarmac (Appendix A and 
Appendix B respectively); 

 A Site visit undertaken by ESI staff on 30 March 2016. 

 British Geological Survey (BGS) mapping; 
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 Ordnance Survey mapping; 

 Data on private groundwater abstractions from Colchester Borough Council and 
Tendring District Council;  

 Groundwater monitoring data provided by Tarmac, as well as drilling data, and details 
on waste use at the current site; and 

 Data from the Environment Agency (EA) including water quality, rainfall, landfill data, 
abstraction licences and discharge consents. 

1.4 Report Outline 

This report constitutes the HIA for the proposed mineral extraction, and includes the 
following: 

 A review of the relevant baseline conditions and conceptual model for the Site (Section 
2); 

 An outline of the proposed quarry development, restoration and water management 
considerations (Section 3); 

 An assessment of the potential impacts of the quarry development and 
recommendations for appropriate monitoring and mitigation measures as required 
(Section 4); and 

 A summary of the results and key conclusions (Section 5). 
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Figure 1.1 Map of the area surrounding the Site 
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2 Baseline Conditions 

2.1 Site Setting 

The Site is located approximately 3.5 km south-east of Colchester, 750 m east of Wivenhoe, 

and immediately south of the B1027 in Essex (NGR TM 04682281, nearest postcode CO7 

9SR).  Wivenhoe Quarry, which has been in operation for several decades, lies immediately 

west of the Site (Figure 1.1).  The Site itself comprises approximately 61.5 hectares of land 

which is currently utilised for various agricultural purposes.  A footpath (“Footpath 24”) runs 

north-south through the Site 

Sand and gravel extraction has been undertaken at the existing Wivenhoe Quarry for a 

number of years and Figure 1.1 shows the location of the existing planning boundary.  Sand 

and gravel extraction at the current site is complete and the restoration operations are 

ongoing.  The proposed extraction area covers most of the Site and is to be worked on a 

progressive basis in a series of phases.  Further details on the proposed operation are 

outlined in Section 3. 

Land use around the Site is a mixture of rural and agricultural land punctuated by various 

villages, areas of woodland and small settlements with some land used for industrial and 

quarrying use.  A number of other active and restored sand and gravel quarries lie in the 

surrounding area including one located immediately south of the Site which is now used for 

recreational fishing and a local wildlife. 

A number of small businesses are located around the Site boundaries.  These include 

Alresford Garage, Shrublands Nursery and Mitchells Farm Shop which are all located 

immediately east and north-east of the Site.  Cockaynes Wood lies immediately south of the 

Site, and the Sixpenny Brook bounds the Site to the west.  The B1027 borders the Site to 

the north and north-east and the hamlet of Elmstead Heath lies along this road. 

The closest major settlements to the Site are Alresford (550 m south-east of the Site), 

Wivenhoe (750 m west), Elmstead Market (1.4 km north) and Thorrington (3.2 km south-

east).  A number of farms and hamlets are located within 500 m of the Site.  These include 

Elmstead Heath (immediately north-east), Heath Farm (immediately east), Sunnymead 

Farm (immediately west), Birds Farm (80 m north), Cockaynes (270 m south-east) and 

Keelars Farm (300 m west). 

The River Colne, which is an important bird habitat, lies around 1.2 km to the south-west of 

the Site.  The Colne Local Nature Reserve (LNR) is located 1.5 km to the west of the Site 

and the Upper Colne Marshes and Colne Estuary Site of Special Scientific Interest (SSSI), 

and Special Area of Conservation (SAC) lie 800 m to the south (see Figure 2.14).   

Figure 2.1 shows a map of LiDAR topography at and around the Site, which is low-lying and 
broadly flat.  At the Site, topography reaches a maximum elevation of around 30.5 m Above 
Ordnance Datum (m AOD) in the north-east and slopes gently towards the Sixpenny Brook 
west of the Site and the River Colne to the south.  Elevations at the Site drop to around 24.5 
m in the western part of the Site.  Topography continues to rise slightly to the west of the 
Site before reaching the catchment divide between the Ten Penny Brook and Sixpenny 
Brook and declining gently towards the former. 

In the surrounding area, topography is flat and subdued with the dominant features being a 
series of incised river valleys.  The River Colne riverbed, which reaches < 0 m AOD, and the 
Tenpenny Brook are incised to the greatest degree.  Isolated historical and existing mineral 
extraction sites also interrupt the flat topography. 
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Figure 2.1 Topography at and around the Site 
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2.2 Geology 

2.2.1 Regional geology 

Bedrock 

The bedrock geology of the area around the Site consists of Palaeogene and Cretaceous 
sedimentary deposits.  The regional bedrock geology in the area around the Site has been 
taken from the 1:50,000 scale geological map of the area (BGS, 2010) and is summarised in 
Table 2.1. 

The Thames Group underlies the Site and the surrounding area.  The Thames Group dates 
from the Eocene epoch of the Palaeogene and is comprised of the London Clay Formation 
and the Harwich Formation.  The geological map for the area does not differentiate the 
Thames Group into these constituent units.  Combined, the Thames Group is comprised of 
various fine grained marine sedimentary deposits including silty clay/mudstone, sandy silts 
and sandy clay.   

The Thames Group is unconformably underlain by the Lambeth Group and Thanet Sand 
Formation which both date from the Palaeocene epoch of the Palaeogene.  The Lambeth 
Group and Thanet Sand Formation outcrop east of Colchester around 4.1 km north-west of 
the Site.  Again, the geological map of the area does not differentiate these units.  These 
strata are comprised of clay, sand and silt with a discontinuous thin flint nodule bed at the 
base.  

The Cretaceous White Chalk Subgroup unconformably underlies the Lambeth Group and 
Thanet Sand Formation.  This unit is comprised of soft to hard white chalk with some flint-rich 
and marl layers.  This unit is in turn underlain by the Grey Chalk Subgroup which is 
comprised of massively bedded grey chalk interbedded with thin marls.  Together these units 
make up the Chalk Group which is thought to be around 270 m thick in this area. 

These sedimentary bedrock units dip gently towards the south-east.  
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Table 2.1 Regional Bedrock Stratigraphy (BGS, 2010) 

Period Group 
Sub-
Group 

Formation Description 
Thickness 
(m) 

Palaeogene 

Thames 

 London Clay 
Clay, silty, blue-grey 
with thin sand and 
pebble beds 

0 – 35 

 Harwich  

Clayey, silty with 
ashy layers and 
cementstone 
nodules and beds 

15 - 20 

Lambeth  Various Clay, sand and silt, 
colour mottled clays, 
grey brown and 
green sands and 
silts 

15 - 30 
Montrose  

Thanet 
Sands 

Cretaceous Chalk 

White 
Chalk 

 

Soft to hard white 
chalk with flint-rich 
and marl flint-free 
layers and some 
hard bioclastic chalk 
beds 

~ 225 

Grey 
Chalk 

 

Grey massively 
bedded chalk with 
thin marls with a 
basal glauconitic 
marl bed 

~ 45 

 

Superficial 

Figure 2.2 shows the regional superficial geology around the Site.  Superficial deposits 
almost entirely cover the underling bedrock around the Site, being absent where they have 
been stripped away by previous quarrying activities.  The Pleistocene Kesgrave Catchment 
Subgroup, which consists of mostly fluvial sands and gravels, but also comprises lacustrine 
silts and clays and organic peats, underlies the Site.  It is this unit that comprises the 
economic mineral at the Site. 

In the north-eastern corner, and north and east of the Site, the Kesgrave Catchment 
Subgroup is overlain by cover sand deposited in aeolian conditions.  These deposits also 
contain layers of silt and clay.  Along the main rivers, including the River Colne, Sixpenny 
Brook and Alresford Creek, alluvium is present (comprising various sands, silts and clays) 
and occasional areas of sand and gravel river terrace deposits outcrop. 
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Figure 2.2 Regional superficial geology 
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2.2.2 Local geology 

Information on the local geology in the vicinity of the Site has been obtained from the 

following sources:  

 Exploration and monitoring well drilling undertaken at the Site; 

 Previous reports written for the Site and surrounding areas;  

 Publicly available geology maps; and 

 Publicly available borehole logs including those sourced from the BGS.  

Tarmac has drilled 101 boreholes at and around the Site (Appendix C).  Borehole logs show 

that the Kesgrave Catchment Subgroup underlies topsoil at the Site and borehole drilling 

shows that Kesgrave Catchment Subgroup is comprised of four interbedded lithologies 

(presented as youngest to oldest): 

 Overburden typically comprised of silty and/or sandy clay/silt with some gravel; 

 Upper mineral comprised of fine to medium sand and gravels; 

 Interburden typically comprised of silt or silty clay; 

 Lower mineral typically comprised of fine to medium sand and gravels. 

Whilst the above descriptions are what each layer is generally comprised of, the 

composition varies spatially across the Site. 

Beneath these units is the Thames Group bedrock which was observed to be comprised of 

grey clay.  The borehole logs indicate that overburden was identified in 40% of the 101 

boreholes drilled.  The upper mineral was observed in 19% of boreholes, whilst the lower 

mineral was logged in 95%.  The interburden was only identified as being present where the 

upper mineral is also present.  The lower mineral is therefore the principal economic 

resource at the Site. 

A geological model has been built for the Site using the implicit geological algorithms in 

Leapfrog Works (Aranz Geo Limited, 2018).  This model is based on Tarmac and 

neighbouring BGS borehole logs.  For those borehole logs provided by Tarmac, it has been 

assumed that all of the boreholes terminated in Thames Group Bedrock that underlies the 

area.  Soil and overburden have also been grouped together as one unit.  The four 

lithologies outlined above have been modelled at the Site with the base of the model 

assumed to be bedrock. 

Figure 2.3 shows contours of depth to bedrock.  Depth to bedrock and the total mineral 

thickness decreases offsite towards the Sixpenny Brook in the west of the Site.  Depth to 

bedrock is greatest in two areas in the eastern and western parts of the Site, being 

generally > 7.5 m in these areas.  Elsewhere, the depth to the bedrock is typically around 

5 m.  Depth to bedrock varies across the Site with irregular thicker patches.  The superficial 

thickness thins south of the Site where it has been removed by historical quarrying 

activities.   

Total mineral thickness at the Site follows a similar trend to depth to bedrock.  The extents 

of the upper mineral layer are limited as is shown in Figure 2.4.  Upper mineral is mostly 

present in the south and east of the Site.  Interburden is only present where the upper 

mineral is also present.  The thickness of the lower mineral, which is the main economic 

mineral layer at the Site, follows the same patterns as bedrock depth. 

Figure 2.5 shows a map of combined overburden and soil thickness at and around the Site.  

Overburden and soil thickness is mostly low across the Site being greatest along the 

western and south-eastern boundaries but is generally < 1 m thick across most of the Site 
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area. 

The thickness of the Thames Group underlying the Site is uncertain.  However, based on 

sections shown on the BGS geological map for the area, it is likely that the thickness of the 

bedrock units (Thames Group including Thanet Sands and Lambeth Group) overlying the 

Chalk is at least 40 m.  
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Figure 2.3 Depth to Thames Group bedrock 
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Figure 2.4 Lower mineral thickness and upper mineral extent at and around the Site 
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Figure 2.5 Overburden and soil thickness at and around the Site 
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2.2.3 Infilled ground/landfilling 

Details of existing and historical landfills within 4 km of the Site have been obtained from the 

EA.  Figure 2.6 shows authorised and historical landfill sites within 3 km of the Site. 

There are three active landfills within 4 km of the Site.  These active landfills are listed 

below: 

 Wivenhoe Landfill Site, Elmstead Road, Wivenhoe, Active.  Operated by Tarmac.  
Landfill accepting inert waste.  Licence issued in 2005. 

 Wivenhoe Landfill, The Gravel Pit, Elmstead Road, Wivenhoe, Active. Operated by 
Tarmac.  Landfill taking non-biodegradable waste.  Licence issued in 1977. 

 Brightlingsea Inert Landfill, Moverons Lane, Brightlingsea.  Operated by Brett 
Aggregates Limited.  Landfill taking inert waste.  Licence issued in 2016. (Located > 3 
km away and not shown in Figure 2.6). 

A further 14 historical landfills are located within 4 km of the Site.  These sites are detailed 

in Table 2.2.  The closest of these are located to the south-west of the Site in and around 

Wivenhoe and most details are unknown. 
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Table 2.2 Historical landfills within the Site vicinity 

Landfill Name Operator 
Distance from 
Site  

Type of waste(s) 
accepted 

Site Active 

Belle Vue Road Unknown 
1.1 km south-
west 

Unknown Unknown 

Ballast Quay 
Farm 

Unknown 
1.2 km south-
west 

Unknown Unknown 

The Shipyard 
James W Cook 
and Company 
Wivenhoe Limited 

1.3 km south-
west 

Industrial 1978 - 1988 

Ballast Quay 
Road 

Unknown 
1.6 km south-
west 

Unknown Unknown 

King George 
Recreation 
Ground 

Wivenhoe Urban 
District Council 

1.8 km west 
Commercial and 
household 

1966 - 1974 

Vanessa Drive Unknown 1.6 km west Unknown Unknown 

Ferry Road Unknown 
2.1 km south-
west 

Unknown Unknown 

Rowhedge 
Wharf 

Unknown 
2.1 km south-
west 

Unknown Unknown 

Poplars Chase 
Farm 

Shairwood 
Contract Limited 

2.3 km east 
Inert, industrial & 
household 

1978 - 1989 

Thors Farm Unknown 
2.8 km south-
east 

Inert 1955 - 1975 

Place Farm 
Purle Waste 
Disposal 

3.1 km west Industrial 1966 - 1971 

Haven Quay 
Colchester 
Borough Council 

3.2 km west Unknown  Unknown 

Fingringhoe 
Road Landfill 

Fingringhoe Road 
Landfill 

3.3 km west 
Industrial, 
commercial and 
household 

1983 - 2010 

Molar Works 
Moler Products 
Limited 

3.6 km west Inert and Industrial 1993 - 1999 
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Figure 2.6 Authorised and historical landfills in proximity to the Site 

 

2.3 Hydrology 

2.3.1 Rainfall 

Rainfall data are available from an EA rain gauge at Brightlingsea 4.4 km south-west of the 

Site (NGR: 607159, 217720) from 2000 to 2017.  Table 2.3 summarises monthly mean 

rainfall values for this period.  During this time, rainfall was typically highest during winter 

(namely October to January) and lowest over summer.   

Mean annual rainfall for the period 2000 – 2017 based on mean monthly totals was 

529 mm. Annual rainfall varied from 302 – 747 mm between 2000 and 2016.  Rainfall was 

above average between 2012 and 2014 (inclusive) but has been below mean since 2015.   

The Standard Average Annual Rainfall (SAAR) for the Site is 548 mm (HR Wallingford, 
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2017).  This value is consistent with the rainfall data from Brightlingsea.  Effective rainfall 

has been estimated in Section 2.3.3. 

Table 2.3 Monthly rainfall data from Brightlingsea (2000 – 2017) 

Month 
Mean rainfall (2000 to 
2017) (mm) 

January3 50.7 

February3 40.1 

March3 32.4 

April3 31.7 

May3 47.0 

June3 41.7 

July3 40.6 

August1 45.8 

September1 35.7 

October1,2 56.3 

November2 59.8 

December2 47.5 

Annual 529 
1
Records for 2007 have been excluded as rainfall data for these times is incomplete 

2
Records for 2017 are incomplete for these times and have been excluded 

3
Records for 2000 have been excluded as rainfall data for these times is incomplete 

2.3.2 Surface water features 

Figure 2.7 shows surface waterbodies in the vicinity of the Site and Figure 2.8 shows 

hydrologic features close to the Site itself. 

Surface watercourses 

The Site is located within the River Colne catchment and is on the left bank of this main river.   

The Sixpenny Brook is the closest watercourse to the Site (located 20 m west and a main 
river).  The Sixpenny Brook rises west of Elmstead Market 2.2 km north of the Site and flows 
broadly southwards to its confluence with the Alresford Creek 2.8 km south-east of the Site.   

Just west of the north-western corner of the Site, the Sixpenny Brook splits into two parallel 
watercourses as it flows past the Site.  During the Site visit, flow was not observed in the 
western channel as it passes the agricultural reservoir west of the Site.  South of Sunnymead 
Farm, these two watercourses merge and the Brook flows southwards as one watercourse to 
its confluence with the Alresford Creek.   

Alresford Creek lies 2.1 km south of the Site at its closest approach.  This river is formed 
from the Tenpenny Brook which flows southwards from its source 5.7 km north of the Site 
near Little Bromley and passes the Site 1.1 km to the east.  Alresford Creek joins the River 
Colne 2.2 km south of the Site.  The lowest reach of the Alresford Creek is tidal. 

The River Colne is located approximately 1.2 km south-west of the Site and is tidal as far as 

Colchester.  At its closest approach to the Site, the River Colne is around 68 m wide at low 
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tide and up to 310 m wide at high tide.  South of the Site, the river flows south-south-

eastwards to its estuary where it discharges to the North Sea at Brightlingsea Reach.  

Upstream of the Site, the River Colne passes through Colchester and is sourced from near 

the village of Stambourne around 38 km north-west of the Site. 

Roman River is a tributary of the River Colne and the confluence is 2 km south-west of the 

Site.  This river is sited on the right bank of the River Colne and flows eastwards from its 

source. 

A number of small streams and farm drains flow into the major rivers discussed above.  The 

closest of these is a small watercourse (labelled as “drain” on Figure 2.8) which rises 

immediately east of the Site south of Heath Farm.  This flows southwards to a waterbody 

650 m south of the Site south of Wivenhoe Road.  

No major surface watercourses are present within the Site itself.  However, during the Site 

visit a number of shallow ditches were observed.  Four of these drain westwards towards 

the Sixpenny Brook.  At the time of the Site visit, little flow was observed in the ditches and 

most were dry.  A further ditch drains southwards along the south-eastern Site boundary 

near Heath Farm.  This ditch conveys flow through the area occupied by the fishing lakes 

south of the Site (see below). 

Surface waterbodies 

There are no waterbodies located within the Site itself.  There are numerous surface water 

bodies associated with the existing quarry and these are used as part of the water 

management system.  Many of the other neighbouring waterbodies appear to be related to 

historical sand and gravel working.  The closest of these are located around 150 m south of 

the Site. 

Three fishing lakes are located close to the Site as part of the Orchard Complex owned by 

Alresford Angling Association.  These lakes are as follows: 

 Cox Lake (1.6 ha, located 120 m south-east); and 

 Worcester Lake (1.4 ha, located 165 m south of the Site) 

 Bramley Lake (1.4 ha, located 325 m south). 

These lakes are associated with the historical sand and gravel extraction to the south of the 

Site.  The base of Cox Lake and Worcester Lake are lined with clay and are fed by spring 

flows as well as direct rainfall and runoff (David L Walker Ltd, 2017).  The springs enter the 

lakes above the clay liner level and flow mainly into the Cox and Worcester lakes, with the 

Bramley Lake mainly fed by overflow from the other two lakes and groundwater inflows.  At 

Worcester Lake, one spring has been identified in the north-western part of the lake.  An 

outfall from Worcester Lake provides inflows to Bramley Lake.   

An outfall from Bramley Lake passes to a drain that runs north-south through the complex 

towards a small pond around 600 m south of the Site.  This is the same drain described 

above as originating from Heath Farm.  Immediately south-west of the Site lies Cockaynes 

Local Wildlife Site.  This area includes a series of small ponds, the closest of which lies 

within 80 m of the Site, as well as a heavily vegetated former silt lagoon which has only a 

small depth of standing water (David L Walker Ltd, 2018).  An outlet from the lake system 

conveys flows to the Sixpenny Brook.  Bank conditions around the waterbodies include 

reedbeds and other vegetated habitats.  These ponds are related to historical mineral 

extraction at the former Villa Quarry. 

A rectangular waterbody is located 100 m west of the Site which is used as a reservoir for 

agricultural purposes.  The level of this reservoir is above that of the Sixpenny Brook and 
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this waterbody is lined.  The Sixpenny Brook splits into two parallel watercourse which flow 

either side of this waterbody.  Other waterbodies associated with historical sand and gravel 

workings are located 580 m to the north and 725 m west of the Site.  

A series of lakes is located 540 m east of the Site at Blue Gates Farm.  Water from these 

lakes may be utilised for agricultural purposes. 

Further waterbodies lie approximately 1 km south of the Site and these may also be former 

sand and gravel workings.  The closest of these waterbodies is part of the Sixpenny Brook, 

receiving flows at its northern end with outflows at the southern end. 

 

 

Figure 2.7 Surface water features around the Site 
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Figure 2.8 Local hydrology and surface water monitoring locations 

 

2.3.3 Surface water flow and levels 

Surface water flow data are available from (CEH, 2018) at the following locations: 

 The Sixpenny Brook at Ship House Bridge (590 m south and downstream of the Site); 
and 

 Tenpenny Brook at Tenpenny Bridge (2.4 km south-east). 

Table 2.4 summarises the catchment characteristics and measured flows from each of 

these gauging locations.  The baseflow indices for these watercourses indicate that the 

contribution to flow from groundwater in these catchments could be significant.  As the Site 

is located upstream of the Sixpenny Brook gauging station, flows adjacent to the Site will 

likely be less than those presented here (unless the river is losing to groundwater).  
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Table 2.4 Flow statistics for neighbouring flow gauging locations (CEH, 2017) 

Parameter 
Sixpenny Brook at Ship 
House Bridge 

Tenpenny Brook at 
Tenpenny Bridge 

Available record 1960 - 1971 1961 – 1976 

Location and distance from Site 590 m south 2.4 km south-east 

Baseflow Index 0.658 0.664 

Catchment area (km2) 5.1 29 

SAAR 1941 – 1970 (mm) 556 565 

95% exceedance (m3/s) 0.003 0.011 

70% exceedance (m3/s) 0.008 0.025 

50% exceedance (m3/s) 0.014 0.045 

10% exceedance (m3/s) 0.059 0.212 

Mean flow (m3/s) 0.025 0.085 

Estimated mean annual 
effective precipitation (mm) 

155 92 

 

Mean flows of 0.025 m3/s in the Sixpenny Brook imply an effective annual rainfall of 155 mm 

over the entire catchment.  The SAAR for the catchment for 1941 – 1970 (i.e. consistent 

with the monitoring period) was 556 mm.  This suggests an actual evapotranspiration of 

401 mm/a.  Using the same method for the Tenpenny Brook, similar values of 92 mm and 

473 mm have been derived for annual effective rainfall and annual actual evapotranspiration 

respectively.  These calculations only produce rough estimates and do not account for 

anthropogenic abstractions which could lower mean flows and therefore produce a lower 

estimated effective precipitation.  There are a number of abstractions around these 

watercourses (Section 2.7) and, therefore, these estimates should be treated as lower 

bounds. 

Tarmac monitors surface water levels in the Sixpenny Brook at Wivenhoe Bridge (marked 

as “Bridge” on Figure 2.8).  Levels have been monitored since November 1997 and range 

from 23 – 23.55 m AOD with a mean level of 23.23 m AOD. 

It is understood that levels in Cox Lake, Worcester Lake and the closest pond in Cockaynes 

Wildlife Site are due to be monitored on a regular basis however, no data have been 

collected to date.  Anecdotal evidence indicates that levels in Cox Lake fluctuate by around 

0.15 m between summer and winter.  

2.4 Site Drainage and Water Management 

2.4.1 Site water management plan 

The Site does not have an existing surface water management plan.  Surface water at the 

Site currently runs off to the shallow ditches that cross the Site or reaches the Sixpenny 

Brook directly.  Details of the proposed surface water management for the Site are outlined 

in Section 3. 

The existing Wivenhoe Quarry has a water management plan in place.  A series of 

settlement lagoons are used to allow suspended solids to settle out of suspension within the 

mineral processing circuit prior to discharge to the Sixpenny Brook.  Water within this circuit 

is topped up from quarry dewatering.  This is governed by discharge licence PRENF-11541 
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which is appended in Appendix D and stipulates the following: 

 The daily discharge rate will not exceed 3,928 m3/day; 

 The maximum instantaneous discharge rate will not exceed 45 l/s; and 

 The discharge must contain no more than 30 mg/l of suspended solids. 

Dewatering at Wivenhoe Quarry is currently minimal because the current excavation is not 

far below the water table and is of a relatively small area.  Dewatering water is discharged 

under the conditions of PRENF-11541. 

2.5 Hydrogeology 

2.5.1 Groundwater classifications and systems 

The Kesgrave Catchment Subgroup, river terrace deposits and alluvium are designated as 

Secondary A aquifers.  Secondary A aquifers are permeable layers capable of supporting 

water supplies at a local rather than strategic scale, and can be an important source of base 

flow to rivers.  Typically, these aquifers were formerly classed as minor aquifers.  The cover 

sand and silt has been designated as a Secondary B aquifer.  Secondary B aquifers are 

predominantly lower permeability strata which may have the ability to store and yield limited 

amounts of groundwater by virtue of localised features such as thin permeable horizons and 

weathering. 

The Thames Group is designated as Unproductive.  Unproductive denotes geological strata 

with low permeability that have negligible significant for water supply or river baseflow.  The 

Cretaceous Chalk is designated as a Principal Aquifer.  Principal Aquifers are layers of rock 

or drift deposits that have high intergranular and/or fracture permeability, meaning they 

usually provide a high level of water storage.  They may support water supply and/or river 

base flow on a strategic scale.  Mostly, Principal Aquifers were previously designated as 

major aquifers.  At the Site, the underlying Chalk is confined and therefore will not support 

river base flow. 

2.5.2 Groundwater levels 

Available data 

There are eleven groundwater level monitoring locations at the Site and the existing 

Wivenhoe Quarry.  Monthly groundwater level data are available from December 1991 for 

some of these, with data for the full network being available from January 2012.  Table 2.5 

provides a summary of the monitoring locations and these are shown in Figure 2.9.  

Borehole logs are presented in Appendix C.  Boreholes are generally screened in the lower 

sand and gravel layer or across both layers (including the interburden). 
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Figure 2.9 Monitoring locations at and around the Site 
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Table 2.5 Groundwater monitoring boreholes at and around the Site 

Borehole Easting Northing 
Screened interval  
(m bgl) 

Screened unit Data availability 

BH01 605011 222457 Unknown Clayey sand and silty gravel Dec 91 – Jan 18 

BH02 605527 223089 0.7 – 2.7 Sandy silty clay with medium gravels 

Mar 1997 – Jan 
18 

BH03 605562 222904 0.7 – 1.7 Silty clay, fine-medium sand & gravel 

BH04 605593 222582 0.8 – 2 
Fine-medium sand and gravel with silty 

clay 

BH05 605069 221940 1.2 – 6.8 Fine-medium sand with gravel Mar 97 – Jan 18 

BH06 605562 222904 1.8 – 4.5 Silty clayey gravel with silty clay 

Jan 12 – Jan 18 

BH07 605593 222582 6.4 – 9.4 Coarse sand and gravel & silty clay 

BH08 605478 222278 2.3 – 5 
Fine-medium sand with gravel & silty 

clay 

BH09 605682 222100 1.3 – 7 
Silty sand, fine-medium sand and 

gravel and silty clay 

BH10 605973 222229 2.5 – 8.5 Fine-medium sand with gravel and silt 

BH12 605980 222921 3.2 – 9.2 
Fine-medium sand and gravel with silty 

clay 

PZ1 606159 222627 Unknown 
Feb – May 16 

PZ3 606022 221959 Unknown 
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Groundwater Levels 

A summary of the available groundwater level data is presented in Table 2.6.  Mean 
groundwater levels vary from 21.3 m AOD (1.3 m bgl) at BH04 to 28.6 m AOD at BH12.  
Groundwater levels are shallowest at BH04 and deepest at BH07 (mean of 6.4 m bgl). 

Table 2.6 Groundwater level data summary 

Borehole 
Groundwater Levels (m AOD) Groundwater Levels (m bgl) 

Minimum Mean Maximum Minimum Mean Maximum 

BH01 23.3 24.8 26.6 7.55 5.99 4.25 

BH02 22.0 23.4 24.2 2.79 1.40 0.52 

BH03 21.5 21.9 22.4 1.98 1.56 1.09 

BH04 20.2 21.3 22.1 2.41 1.33 0.47 

BH05 23.7 25.3 28.2 5.77 4.10 1.24 

BH06 23.8 25.0 25.2 3.54 2.34 2.06 

BH07 22.9 23.5 25.1 7.06 6.40 4.77 

BH08 23.4 25.7 26.2 3.68 1.41 0.91 

BH09 26.1 27.2 28.7 3.67 2.57 1.11 

BH10 27.1 27.9 29.3 3.31 2.51 1.11 

BH12 27.9 28.6 29.9 3.32 2.62 1.36 

PZ1 27.9 28.0 28.0 2.26 2.21 2.16 

PZ3 25.8 25.9 25.8 1.71 1.69 1.68 

 

Figure 2.10 shows groundwater level hydrographs for the monitoring locations at and around 
the Site.  Seasonal fluctuations vary between locations but are typically not greater than 2 m.  
At BH03 fluctuations are much lower at around < 1 m and similar magnitudes of around 1 – 
1.5 m are observed in BH02 and BH04.  Fluctuations in these boreholes are likely dampened 
by the hydraulic connection with, and proximity to, the Sixpenny Brook.  Longer term 
variations at some sites can be greater than 2 m although total variation in levels throughout 
the data period does not exceed 5 m.   

Figure 2.10 also shows the monthly rainfall for the EA rain gauge at Brightlingsea.  Peaks 
and troughs in groundwater levels correlate well with the rainfall data indicating that rainfall 
recharge is the primary control on groundwater levels.   

Any drawdown due to dewatering at the existing Wivenhoe Quarry would be most expected 
in BH01 and BH05, which are located at the existing quarry.  BH01 does not show any 
marked groundwater level decline which cannot be attributed to rainfall however, BH05 does 
show an approximately 1 m drawdown in levels between 2004 and 2006 followed by 
stabilisation.  BH05 shows some recovery since 2015.  This pattern of drawdown and 
recovery is coincident with the trend in the Cumulative Annual Mean Rainfall Residual 
(CAMRR) curve which can be used as a proxy for long term groundwater level trends where 
levels are primarily controlled by rainfall.  This observed drawdown may therefore be natural.  
BH02, BH03 and BH04 do not show this trend implying that levels close to the Sixpenny 
Brook are moderated by water levels in the watercourse itself. 

Since early 2017, most boreholes show a steady drop in groundwater levels.  This correlates 
well with the rainfall data and can therefore be ascribed to natural variation in recharge. 
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Figure 2.10 Groundwater level hydrographs  
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2.5.3 Groundwater flow 

Groundwater levels are generally highest toward the eastern and northern boundaries of the 
Site and lowest toward the Sixpenny Brook.  Figure 2.11 shows a groundwater level contour 
plan based on May 2016 levels (the most recent date for which levels are available at all 
points).  An inferred groundwater level divide runs through the Site.  Groundwater west of the 
divide discharges to the Sixpenny Brook west of the Site and the fishing lakes to the south, 
whilst that to the east will discharge to the Sixpenny Brook further downstream as well as 
other surface watercourse and waterbodies.  David L Walker Limited reports that a number 
of springs have been observed which supply groundwater inflows to the fishing lakes to the 
south and it is therefore inferred that these act as local groundwater discharge locations.  
Based on the geological model, it is likely that these springs are above the Thames Group, 
but they may also be above the interburden layer. 

Groundwater levels in BH02 are similar to those at the Wivenhoe Bridge surface water 
monitoring location (marked “bridge” on Figure 2.9) and it is likely that groundwater in the 
sand and gravel aquifer and the Sixpenny Brook is in hydraulic continuity.  Levels in the 
watercourse are typically higher than groundwater levels during summer and lower during 
winter suggesting that the Sixpenny Brook at this location may lose to groundwater during 
the summer months and gain from groundwater in winter.   

The groundwater contours show the Sixpenny Brook as gaining from groundwater despite 
levels in the brook being higher than groundwater.  This is due to surrounding levels 
indicating that groundwater flow is towards, rather than away from, the brook.  This is 
assumed to be the prevailing condition and the brook will only lose to groundwater during 
summer and, even during summer, losses will likely be only local.  Recharge to groundwater 
will primarily be from rainfall rather than fluvial losses as is demonstrated by the responses of 
the groundwater hydrographs to incident rainfall. 

Most of the monitoring boreholes are not screened where the interburden layer is present.  

Where boreholes are screened below the interburden layer, such as at BH07, groundwater 

levels are generally below the base of this unit indicating that they are unconfined.  

However, local areas of semi-confined groundwater may exist particularly in winter when 

levels are higher.  Where the upper mineral is present, this could locally affect groundwater 

flow but, due to its greater thickness, the lower sand and gravel layer is considered to be the 

more important aquifer. 

Vertical gradients will likely be present where there are two sand and gravel aquifer layers 

separated by a lower permeability interburden.  This lower permeability layer will retard 

rainfall infiltration thereby causing local differences in groundwater levels across the 

interburden.  This will mostly occur during winter when incident rainfall is generally greater.  

Around the Sixpenny Brook, there is an upwards gradient between BH02 and the bridge 

monitoring location, and a similar situation may also be evident at other neighbouring 

watercourses. 

The Thames Group which underlies the sand and gravel aquifer forms the base of the 

aquifer due to its low permeability.  It also acts to isolate the underlying Thanet Sands 

Formation and Chalk aquifer units.  
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Figure 2.11 Groundwater levels and contour plan  

 

2.5.4 Aquifer properties 

Aquifer property testing has not been undertaken at the Site.  However, estimates of the 
likely hydraulic properties can be made utilising the following sources of information: 

 Borehole log descriptions of the encountered strata; 

 Particle size distributions of samples taken during drilling; 

 Recovery of groundwater levels following drilling; and 
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 Literature and previous investigations. 

Superficial Deposits 

Values for the hydraulic conductivity have been indirectly estimated based on particle size 
distributions, and geological descriptions.  An approximate estimation of permeability from 
particle size distributions can be obtained using Equation 1 after (Hazen, 1893): 

𝑘 = 𝐶 ∙ (𝐷10)2      (1) 

Where:   k is hydraulic conductivity (m/s); 

D10 is the grain size at which 10% of particles in the sample are 
retained (mm); and 

  C is an empirical correlation factor. 

A C value of 0.01 is typically used when grain size is in millimetres and hydraulic conductivity 
in m/s.  Values derived from Equation 1 should be treated with caution, because they do not 
account for inherent heterogeneity or anisotropy (bedding planes, silty areas etc.) that might 
be present in the aquifer.  Values estimated here have been used as a guide. 

Hydraulic conductivity values have been estimated for ten intervals from five drilled 
exploration boreholes with the highest D10 values.  This gives an upper estimate of the 
hydraulic conductivity of the sand and gravel aquifer.  Table 2.7 presents the upper hydraulic 
conductivity estimates.   

Table 2.7 Hydraulic conductivity estimates from particle size distributions 

Borehole 
Depth interval  

(m bgl) 
D10 (mm) 

Hydraulic 
Conductivity  
(m/s / m/day) 

2 0.6 – 1.5 0.29 8.5 x 10
-4

 / 73.5 

7 0.7 – 1.5 0.27 7.3 x 10
-4

 / 63 

7 4.5 – 6 0.28 7.7 x 10
-4

 / 66.7 

7 6 – 7.5 0.25 6.3 x 10
-4

 / 54 

10 6 – 7.2 0.28 7.9 x 10
-4

 / 68.3 

11 6 – 7 0.26 6.7 x 10
-4

 / 57.9 

11 7 – 7.5 0.27 7.5 x 10
-4

 / 64.8 

P1 0.4 – 1.5 0.28 7.9 x 10
-4

 / 68.3 

P1 7.5 – 8.5 0.28 8.1 x 10
-4

 / 69.9 

Although Equation 1 has yielded values consistent with those expected for a sand and gravel 
aquifer, there is likely to be some error in the results.  Basing permeability on grain size alone 
does not account for macro scale heterogeneity in the aquifer that could influence the 
hydraulic conductivity.  For samples with a D10 greater than the minimum particle size of 
0.063 mm, estimated hydraulic conductivity ranges from 3.4 – 73.5 m/day with a mean of 
29.2 m/day.  Based on expert judgement, a value of 30 m/day is considered reasonable and 
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could be representative of the aquifer as a whole given the presence of a silty and clayey 
matrix within some of the sand and gravel strata.    

The hydraulic conductivity of the overburden and interburden will be lower than the estimates 
outlined above.  It is likely that the hydraulic conductivity of these layers will be < 1 m/day.  
Due to the presence of the interburden and overburden and lower permeability matrix 
sediments, the vertical hydraulic conductivity of the superficial aquifer as a whole will be 
lower than the horizontal hydraulic conductivity. 

Thames Group 

The Thames Group bedrock encountered beneath the superficial deposits at the Site is 
described as grey clay.  It is expected that the hydraulic conductivity of this strata will be at 
least two orders of magnitude lower than that of the sand and gravel calculated above.  The 
London Clay Formation was modelled with a hydraulic conductivity of 5 x 10-6 m/day in a 
groundwater model of the London Basin (Mott MacDonald, 2003).  Given this low 
permeability, the Thames Group will confine underlying aquifers including the Chalk and 
Thanet Sands Formation. 

2.6 Surface Water and Groundwater Quality 

Groundwater quality is unavailable for monitoring boreholes at the Site.  However, Tarmac 

does monitor surface water quality at the following locations (shown in Figure 2.8): 

 SW1: Sixpenny Brook at Wivenhoe Bridge (Upstream of existing quarry) (100 m north-

west); 

 SW2: Sixpenny Brook south of Alresford Road (downstream of existing discharge 

location) (145 m south-west); and 

 SW3: A settlement lagoon (430 m west). 

Table 2.8 summarises the data provided by Tarmac which covers five sampling events in 

2017.  Surface water quality is generally good and exceedances of Environmental Quality 

Standards (EQS) are rare.  There are a number of nickel exceedances, but these are 

compared to the bioavailable standard and the results obtained are for total nickel which will 

be greater than that which is bioavailable.  There is one exceedance of the ammoniacal 

nitrogen Drinking Water Standard (DWS) at the settlement lagoon, but this recorded 

concentration is an outlier. 

The two monitoring locations on the Sixpenny Brook are located upstream and downstream 

of the existing discharge location.  Data from these locations can therefore be used to 

assess whether there is any deterioration in water quality of this watercourse that could be 

attributed to the existing quarry.   

Based on the data provided, mean concentrations of iron, nickel, zinc and suspended solids 

are all higher at the downstream location compared to the upstream location.  Iron 

concentrations are generally twice as high at the downstream location.  However, 

concentrations of nickel, zinc and suspended solids fluctuate at both locations and are not 

consistently higher at the downstream location compared to the upstream location.  Taking 

the water quality data as a whole, there are no consistent differences between the upstream 

and downstream locations.   
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Table 2.8 Summary of surface water quality data provided by Tarmac 

Determinand EQS (mg/l) 
SW1: Sixpenny Brook U/S SW2: Sixpenny Brook (D/S) SW3: Settlement Lagoon 

Mean  Min Max Mean  Min Max Mean Min Max 

Ammoniacal nitrogen as N 
(mg/l) 

0.39
1
 0.2 0.06 0.14 0.192 0.08 0.34 0.232 <0.05 0.61 

Calcium (mg/l) 
- 75.9 53 100 73.6 33 98 78.4 57 99.0 

Chloride (mg/l) 
250 66.9 56 88 68.6 39 81 60.2 41 72.0 

Electrical Conductivity 
(µS/cm) 

- 643 630 750 614 340 720 632 480 740 

Iron (mg/l) 
1 0.027 0.007 0.04 0.042 0.011 0.082 0.02 0.012 0.031 

Manganese (mg/l) 
0.123 0.010 0.006 0.067 0.0061 <0.001 0.016 0.0032 0.001 0.006 

Nickel (mg/l) 
0.004 0.008 0.004 0.018 0.0118 0.01 0.015 0.0026 0.001 0.004 

Sodium (mg/l) 
- 36.0 29.0 46.0 34.4 21 41 37 29 44.0 

Sulphate (mg/l) 
400 85.5 83.0 100 75.2 40 88 90.6 65 100 

Suspended Solids (Total) 
(mg/l) 

- 20.1 <10 48 30.2 <10 89 13.2 <10 40.0 

pH (-) 
- 7.87 7.60 8.00 7.76 7.5 8.00 8.04 7.80 8.30 

1
Drinking water Standard (DWS) 
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Water quality data for the Sixpenny Brook at Ford Lane in Alresford, 1.7 km south-east of 

the Site, has been provided by the EA.  Data are available from May 2014 to April 2016 and 

summary statistics are presented in Table 2.9.  Runoff from surrounding agricultural land 

will likely be responsible for the relatively high nitrate concentrations however, these do not 

exceed DWS.  Relatively high nitrate and nitrite is suggestive of oxidising conditions 

indicating that water quality is, on the whole, good.  The maximum results for ammoniacal 

nitrogen and nitrite exceed DWS however, this occurred on only one occasion for both 

determinands. 

Table 2.9 Surface water quality for Sixpenny Brook at Ford Lane, Alresford 

Determinand DWS (mg/l) 
Statistic 

Minimum  Mean Maximum 

pH (-) - 7.49 7.74 7.99 

 Electrical Conductivity 
(µS/cm) 

- 453 639.5 719 

Ammoniacal Nitrogen as N 
(mg/l) 

0.39 0.03 0.06 0.421 

Nitrate as N (mg/l) 11.3 1.92 8.21 10.8 

Nitrite as N (mg/l) 0.02 0.04 0.0088 0.257 

 

2.7 Potential Receptors 

2.7.1 Surface water features 

The following surface water features could potentially be affected by the proposed 

development: 

 Sixpenny Brook; 

 Tenpenny Brook; 

 Ponds at Cockaynes Wildlife Site; 

 Fishing lakes to the south of the Site including: 

o Cox Lake; 

o Worcester Lake; and 

o Bramley Lake. 

 Waterbodies at Blue Gates Farm; and 

 Other smaller watercourses and waterbodies in the area around the Site. 

2.7.2 Licenced water abstractions  

Licenced abstractions located within 2 km of the Site are shown in Figure 2.12 and detailed 

in Table 2.10.  Appendix E contains a full list of all licenced abstractions around the Site.   

Groundwater 

Twelve (12) licenced groundwater abstractions are located within 2 km of the Site.  These 

abstractions are mostly utilised for spray irrigation purposes reflecting the surrounding 
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predominantly agricultural land use.  Some of the abstractions in Table 2.10 are from more 

than one location and the distances to each are listed in the table. 

The closest licenced abstraction is from a borehole within the Site boundary (J Tinneveld) 

and this supply is utilised for direct spray irrigation.  A further two abstraction locations for 

the same licence are sited 745 m west of the Site from gravel pits at the existing Wivenhoe 

Quarry.  Tarmac also abstracts groundwater for mineral washing from the quarry under 

licence 8/37/25/*G/0028.   

The closest Brett Aggregates abstraction is for the historical quarry to the south of the Site 

which has now been restored.  It is understood that this abstraction is therefore no longer 

utilised and will not be affected by the proposed development. 

The next closest licenced abstractions are all > 500 m away and include three groundwater 

boreholes at Elmstead Hall Farm, and a borehole at Fen Farm.  Other than the closest 

Tinneveld abstraction (6,342 m3/day) and the Tarmac abstraction, the next closest 

abstraction with the greatest rate is that operated by Fen Farm (3,300 m3/day).  Other 

surrounding licenced groundwater abstractions are typically for up to < 1,000 m3/day.  

Abstractions from surface water are generally licenced for much greater quantities. 

It is uncertain which aquifer the groundwater abstractions target.  Those from quarry voids 

will be from shallow and permeable superficial deposits however, some of the other larger 

abstractions could target bedrock aquifers underlying the Thames Group. 

None of the abstractions within 4 km of the Site are associated with a Source Protection 

Zone (SPZ) and there are no SPZs within 4 km of the Application Site. 

Surface Water 

Eleven (11) licenced surface water abstractions are located within 2 km of the Site.  All of 

these abstractions are utilised for spray irrigation purposes. 

The closest surface water abstraction is operated by Sunnymead Farm and is from a lined 

reservoir along the Sixpenny Brook 170 m west of the Site.  This reservoir is used to store 

water presumably for use during the summer months.  It is assumed that this license to top 

up the reservoir is from the Sixpenny Brook and that water is abstracted from the Brook 

mostly during winter. 

The next closest surface water abstractions are from three reservoirs supplied by the 

Tenpenny Brook at Blue Gates Farm.  It is expected that a similar arrangement to that at 

Sunnymead Farm is in place at this location.  Information from David L Walker indicates that 

the Grove Farm surface water abstraction (1 km north-east of the Site) is from a series of 

four reservoirs situated east of Grove Farm of which the most westerly is spring fed and 

unlined. 
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Figure 2.12 Licenced abstractions around the Site 
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Table 2.10 Licenced abstractions within 2 km of the Site 

Name Licence No. Distance from Site Use 
Daily Limit 
(m

3
/day) 

Comments 

Groundwater 

J Tinneveld 8/37/25/*G/0093 At the Site & 745 m 
west 

Spray Irrigation – direct & 
frost protection 

6,342 3 abstractions from 
gravel pits and 
borehole 

Brett Aggregates 8/37/25/*G/0188 400 m south Mineral washing 650  

Elmstead Hall Farm 8/37/25/*G/0014 520 m, 540 & 645 m 
north-east 

Spray irrigation – direct 682 Abstraction from three 
boreholes 

Fen Farm 8/37/25/*G/0282 720 m north Spray irrigation – direct 3,300  

Tarmac 8/37/25/*G/0028 750 m west Mineral washing 2,100 Abstraction from 
quarry voids 

Grove Farm 8/37/25/*G/0170 870 m north-east Spray irrigation – direct 480  

Alresford Grange 8/37/25/*G/0089 975 m south General farming and 
domestic 

21  

Beth Chatto 
Gardens 

8/37/25/*G/0302 1.2 km north-east Spray irrigation – direct 100  

Fen Farm 8/37/25/*G/0179
1
 1.9 km north-west Spray irrigation – direct 874 Two borehole 

locations 

Tall Trees 8/37/25/*G/0105 1.9 km north-east Spray irrigation - direct 95  

Brett Aggregates 8/37/25/*G/0110 2.0 km south Mineral Washing 36  

Brett Aggregates 8/37/25/*G/0112 2.0 km south Mineral washing 136  

Surface Water 

Sunnymead Farm 8/37/25/*S/0222 170 m west Spray Irrigation, storage 22,700 Abstraction from lined 
reservoir 

Blue Gates Farm 8/37/25/*S/0127 540 m & 840 m Spray irrigation – direct 455 Abstraction from three 
reservoirs fed by 
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Name Licence No. Distance from Site Use 
Daily Limit 
(m

3
/day) 

Comments 

Tenpenny Brook 

J Tinneveld 8/37/25/*S/0041 975 m south Spray Irrigation – direct 683 Reservoir on Sixpenny 
Brook 

Grove Farm 8/37/25/*S/0015 1 km & 1.1 km north-
east 

Spray irrigation – direct 656 Reservoir on 
Tenpenny Brook 

Beth Chatto 
Gardens 

8/37/25/*S/0280 1.2 km north-east Spray irrigation – direct 91 Tributary of Tenpenny 
Brook 

Admirals Farm 8/37/25/*S/0241 1.3 km east Spray Irrigation – storage 2,030 Tenpenny Brook 

Blue Gates Farm 8/37/25/*S/0291 1.3 km east Spray Irrigation – storage 12,100 Tenpenny Brook 

Anglia Salads 
Limited 

AN/037/0025/005/R01 1.5 km east Spray Irrigation – storage 960 Tenpenny Brook 

Admirals Farm 8/37/25/*S/0196 1.6 km north-east Spray Irrigation – storage 680 Tenpenny Brook 

Fraiting Hall 8/37/25/*S/0198 1.6 km & 1.8 km east Spray irrigation – direct & 
storage 

336 Tributaries of 
Tenpenny Brook 

Brook View 8/37/25/*S/0230 1.9 km south-east Spray irrigation - direct 1,640 Tenpenny Brook 

1
Licence includes transfer licence between sources 
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2.7.3 Private Water Supplies 

Information was provided by Tendering District Council and Colchester Borough Council in 

March 2018 on private water supplies in the surrounding area.   

Further information on known private water supplies where records are not held by either 

council has been provided by David L Walker Limited and has been sourced from OS 

mapping.  David L Walker Limited has undertaken a letter drop in the area around the Site 

to obtain these further records.  Records for the OS map wells were not corroborated by the 

letter drop survey and it is assumed that these no longer exist however, for completeness, 

these records have been included. 

Figure 2.13 shows a map of known private water supply locations around the Site and Table 

2.11 summarises the available information for these supplies.  Appendix F contains details 

of all known private water supply records obtained.  Only those within the jurisdiction of 

Tendering District Council are located within 2 km of the Site. 

All known private water supplies are sourced from groundwater and are utilised for domestic 

and gardening purposes.  Knowledge of four of the five closest private water supplies has 

been obtained from David L Walker Limited.  It is uncertain which aquifer most of these 

water supplies target but, given the expected small abstraction rates, it is expected that the 

supplies are sourced from the shallow superficial deposits.  The closest Furzedown 

borehole is understood to be 4 m deep and will likely be typical of many of the boreholes in 

this area. 
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Figure 2.13 Private water supplies in the surrounding area  
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Table 2.11 Known private water supplies within 2 km of the Site 

Name Distance from Site Source Data Source 

Furzedown Immediately west GW 

David L 
Walker Ltd 
 

Rose Cottage 50 m east GW 

White Lodge 60 m east GW 

Heath Farm 85 m east GW 

B1027 Well 115 m east GW OS mapping 

Orchard House 220 south-east GW David L 
Walker Ltd Sunnymead Farm 260 m west GW 

Wivenhoe Road 560 m south GW OS mapping 

Park Farm South Bungalow, Elmstead  600 m north-east GW 
Tendering 
District 
Council 

Floral Cottage 690 m east GW 
David L 
Walker Ltd 

Park Farm South, Elmstead 700 m north-east GW 
Tendering 
District 
Council 

21 The Heath 790 m east GW David L 
Walker Ltd Grove Farm 860 m north GW 

Park Farm House, Elmstead 920 m north-east GW 

Tendering 
District 
Council 

Crestland Wood House, Alresford 1.3 km east GW 

3 Brook Cottages, Elmstead 1.5 km north GW 

Greenside, Elmstead 1.6 km north GW 

Hill Farm, Frating 1.6 km east GW 

3 Brook Cottages, Alresford 1.7 km south-east GW 

Broomlands, Alresford 1.7 km south-east GW 

Evergeens, Elmstead 1.7 km north GW 

Drumcairn, Elmstead 1.8 km north GW 

Tall Trees, Frating 1.9 km east GW 

 

2.7.4 Designated environmental sites 

Figure 2.14 shows the location of neighbouring designated sites in relation to the Site.  

Table 2.12 provides a summary of these sites and the reasons for the designation.  The 

closest designated site is the Wivenhoe Gravel Pit SSSI which is not water-dependent and 

therefore is not a potential receptor.   

The Upper Colne Marshes SSSI is the closest water-dependent designated site.  This is 

part of a series of designated sites along the River Colne and its estuary.  These are 

variably designated as SSSI, Ramsar, Special Area of Conservation (SAC) and Special 

Protection Area (SPA) and are comprised of important estuarine, wetland and intertidal 

habitats for various bird species.  A Local Nature Reserve (LNR) is located further upstream 

along the River Colne.   

Cockaynes Wood is immediately adjacent to the Site to the south is a designated Ancient 
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Woodland.  This wood is defined as ancient and semi-natural woodland and covers an area 

of 5.49 ha.  Coakynes Wood forms part of Cockaynes Wildlife site.  The restored minerals 

workings at Cockaynes Wildlife site to the south, whilst holding nature conservation value, 

are not understood to be designated at this time. 

 

Figure 2.14 Designated sites in the surrounding area  
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Table 2.12 Designated sites within 4 km of the Site 

Name Designation 
Distance 
from Site 

Designation 
Water 
Dependent  

Cockaynes 
Wood 

Ancient 
woodland 

Immediately 
south 

Ancient and semi-
natural woodland 

Yes 

Wivenhoe 
Gravel Pit 

SSSI 
650 m north-
west 

Interglacial sediments 
containing well 
preserved fossils  

No 

Upper 
Colne 
Marshes 

SSSI 
800 m south-
west 

Assemblage of 
nationally scarce plants 
and diverse brackish 
ditch-types.  The site 
also provides habitats 
for terrestrial and 
aquatic invertebrates 
and breeding and 
wintering birds. 

Yes 

Colne 
Estuary 

SSSI/Ramsar 

1 km south 

Variety of salt marsh 
and estuarine habitats 
supporting important 
vegetation and bird 
species. 

Yes 
Essex 
Estuaries 

SAC 

Colne 
Estuary 

SPA 

Colne LNR 1.8 km west 
Marsh, woodland and 
grassland habitats. 

Yes 

Salary 
Brook 

LNR 
3.2 north-
west 

Marsh, wet grassland 
and wetland habitats 

Yes 

Roman 
River  

SSSI 
3.4 km south-
west 

Woodland, grassland 
and fen habitats 
supporting various bird 
and insect species. 

Yes 

 

2.8 Conceptual Model 

Superficial strata at the Site are underlain by the Thames Group bedrock comprised of grey 

clay.  The economic sand and gravel mineral is within the superficial Kesgrave Catchment 

sub-group.  This unit is comprised of four distinct units; a clay/silt dominated overburden, an 

upper sand and gravel layer, a silty/clayey interburden and a lower sand and gravel layer.   

The upper sand and gravel layer is not continuous at the Site, whilst the lower layer is 

continuous and is much thicker.  Interburden is found between the upper and lower mineral 

layers where the upper mineral is present.  The mineral is thickest (> 7.5 m) in the western 

and central parts of the Site.  The mineral thins to the south of the Site where it has been 

removed by historical quarrying activities and a series of waterbodies now occupy these 

voids.  Overburden is typically < 1 m thick in the centre of the Site but thickens to the east 

and west (but is still < 2 m thick).   

Several small ditches being either ephemeral or conveying very small flows drain the Site.  

The Sixpenny Brook is the closest watercourse lying 20 m west of the Site at its closest 
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approach.  A number of small ponds are present at Cockaynes Wildlife site (80 m south) 

and a series of fishing lakes are also present (120 m south) and these waterbodies occupy 

historical quarry voids.  Springs have been observed around these waterbodies indicating 

that they receive discharge from groundwater, likely to be in continuity with the Kesgrave 

Group. 

Based on groundwater levels recorded in boreholes at the Site and the existing Wivenhoe 

Quarry, the Sixpenny Brook is inferred to be in hydraulic continuity with groundwater in the 

sand and gravel aquifer.  Groundwater flow appears to be towards the Sixpenny Brook in 

the west of the Site, towards the fishing lakes in the south of the Site and towards lower 

reaches of the Sixpenny Brook and other surrounding waterbodies in the east of the Site.  

Groundwater levels shows typical seasonal fluctuations of around 2 m except towards the 

Sixpenny Brook which appears to dampen these changes.  Groundwater levels indicate that 

the sand and gravel aquifer is unconfined, but it may become locally confined over the 

winter months when levels are particularly high. 

The deeper Chalk aquifer is inferred to be confined by the low permeability Thames Group 

unit.  The Thames Group strata isolate the Chalk from the sand and gravel aquifer and 

therefore the two are not considered to be in hydraulic continuity. 

There are many licenced and private abstractions in the area.  In the absence of evidence 

to the contrary, it is assumed that groundwater abstractions (both licenced and private) in 

the surrounding area take water from the shallow sand and gravel layers rather than the 

deeper Chalk. 
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3 Proposed Development 

3.1 Operational Stage 

Sand and gravel mineral is to be excavated at the Site in a series of seven phases.  Each 
phase will extend to approximately the base of the lower sand and gravel deposit.  Appendix 
A contains the operational plans for the Site and full operational plans are provided in the 
Environmental Impact Assessment which this report forms part of.   

An outline of the proposed development for each of the phases is provided below.  Access to 
the Site will be via a surfaced access road in the northern part of the Site from the B1027.   

Phase 1 is located in the north-western part of the Site and, following extraction, a low-level 
Processing Plant, Site office, freshwater lagoon and processed mineral stockpiles will be 
sited at this location.  Two silt lagoons are to be created in the southern part of the Phase 1 
void separated by a retained hedgerow and therefore mineral.. 

After Phase 1 has been excavated, subsequent phases will be excavated and then restored 
as excavation begins at the next phase.  Overburden, interburden, topsoil and subsoil will be 
used where required to form screening bunds around each phase at the start of operations, 
or will be directly placed in support of the restoration of preceding extraction phases.  Once 
extraction in each phase is complete, the quarry voids are to be restored using a combination 
of material from the screening bunds, overburden, soils and interburden from the next phase 
and imported inert restoration materials.  Voids at phases 2, 3, 4 and 5 will be at least 
partially filled with inert restoration materials.  . 

Table 3.1 summarises the proposed phasing, restoration materials and mineral depths for 
each phase.  The depth to the base of mineral varies across each phase, and this has been 
estimated using the geological model described above.  
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Table 3.1 Proposed phases, restoration materials and mineral depths for each phase 

Phase 
Depth to base of lower 

mineral (m) 
Restored using 

1 4 – 8.7 Phase 1 and 2 interburden and overburden 

2 4.8 – 7.4 
Imported inert restoration materials, Phase 2 and 3 

interburden and overburden 

3 4 – 9.9 
Imported inert restoration materials and Phase 3 

interburden and overburden 

4 5.7 – 9.1 
Imported inert restoration materials and Phase 4 and 

Phase 5 interburden and overburden 

5 6.3 – 9.7 
Imported inert restoration materials and Phase 5 and 

Phase 6 interburden and overburden 

6 6 - 9 Phase 6 and Phase 7 interburden and overburden 

7 4.4 – 7.9 Phase 7 interburden and overburden 

 

Footpath 24, which currently runs north-south through the Site, will be maintained during the 
operation.  Prior to commencing extraction at phases 4 to 7, a tunnel is proposed to be 
constructed beneath footpath 24.  Excavated mineral would be transported from phases 4 to 
7 using this tunnel to the processing plant.  A 15 m standoff distance is to be maintained 
between the Phase 2 and Phase 7 excavation area and Cockaynes Wood during operations. 

It is proposed to work each phase dry.  Groundwater and surface water would be pumped 
from a sump in each phase to the silt lagoons under the provision of a Transfer Licence.  
Water will be discharged to the Sixpenny Brook under the terms of a discharge consent.  
There will be a requirement for consumptive water usage for the purposes of wheel washing, 
dust suppression and mineral processing.  This water would be abstracted from the clean 
water lagoon and would be governed by an abstraction licence. 

3.2 Restoration Stage 

Appendix B contains the proposed restoration plan for the Site.  Phases 4, 5 and 6 in the 
east of the Site are to be restored to a lake with marginal reedbed habitats.  The remainder 
of the Site is to be restored to species-rich grassland with areas of woodland.  The existing 
footpath 24 will remain and additional permissive footpaths are also proposed.  An outlet is 
proposed to the restored lake, and this will drain through a small watercourse to two ponds in 
the Phase 7 area.  An outlet is proposed from these ponds to a further watercourse 
conveying flow south of the Site. 

3.3 Estimate of Inflows to the Excavations 

3.3.1 Groundwater inflows 

This section includes the theoretical analytical calculations of groundwater drawdown and 

inflows to the Site associated with operational dewatering. 

Radius of Influence 
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The radius of influence of an abstraction can be estimated using the Sichardt formula 
(Equation 2). 

 

𝑅0 = 𝐶 ∙ 𝑠 ∙ √𝑘      (2) 

Where:   R0 is the radius of influence (m); 

   s is drawdown (m); 

   k is hydraulic conductivity (m/s); and 

   C is an empirical factor 

For radial flow, a C value of 3000 is typically used (Environment Agency, 2007).  This 
method includes a number of assumptions and therefore the calculated values should be 
treated with caution. 

Saturated thickness of the sand and gravel aquifer varies around the Site due to the 
variability of the base of the sand and gravel unit and groundwater levels.  Assuming that 
each phase will be excavated to the underlying Thames Group bedrock and that dewatering 
will be undertaken to the base of each phase, drawdown has been estimated.  This has been 
done by subtracting the maximum depth to the Thames Group bedrock from the approximate 
mean groundwater level.  Table 3.2 contains these drawdown estimates.  Estimated 
drawdown varies from 5.2 – 8 m between the phases.  
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Table 3.2 Depth to bedrock, mean groundwater levels and drawdown in each phase 

Phase 
Depth of bedrock 

(m AOD) 
Mean groundwater level (m 

AOD) 
Estimated drawdown (m) 

1 21.3 - 26 26.5 0.5 - 5.2 

2 20.5 – 23.9 27 3.1 - 6.5 

3 19 – 22.5 26 3.5 - 7 

4 20.8 – 24.5 28.5 4 - 7.7 

5 20 – 23.5 28 4.5 - 8 

6 20.7 – 23.5 28 4.5 - 7.3 

7 21.8 - 25 27.5 2.5 - 5.7 

 

The largest prospective quarry void area is Phase 5, and this also has the largest estimated 
drawdown. The mean base elevation of the sand and gravel mineral is around 21.5 m AOD 
in this area, and mean groundwater levels are approximately 28 m AOD.  This gives an 
estimated mean drawdown of 6.5 m.  This value has been used in the subsequent 
calculations.  

Based on estimates and discussion of hydraulic conductivity in the sand and gravel aquifer 
(Section 2.5.4), a range of hydraulic conductivity values has been used in the equations.  A 
hydraulic conductivity range of 3 to 75 m/day has been attributed to the aquifer.  A best 
estimate of 30 m/day has been used based on mean hydraulic conductivities derived from 
particle size distributions.  Using this hydraulic conductivity range and Equation 2, estimates 
of the radius of influence have been made and are presented in Table 3.3.  A range in radius 
of influence of 115 – 575 m is calculated, but is most likely to be around 447 m. 

Table 3.3 Results of radius of influence calculations 

Hydraulic conductivity (m/day) 
Radius of 

influence (m) 

3 (estimated minimum) 115 

30 (best estimate) 363 

75 (estimated maximum) 575 

Radii of influence presented in Table 3.3 are likely to be upper bounds.  This is because the 
sand and gravel aquifer is limited in a real extent to the south and east of the Site where the 
unit is now absent.   

Groundwater Inflows 

Total groundwater inflow to the quarry voids during dewatering has been estimated using the 
Dupuit-Theim equation (Equation 3) for steady-state flow to a well in an unconfined aquifer 
(Kruseman & de Ridder, 1990). 
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𝑄 =  𝜋 ∙ 𝑘 ∙ (
ℎ1

2− ℎ2
2

2.3∙log(
𝑟𝑒 + 𝑅0

𝑟𝑒
)
)     (3) 

Where:   Q is the groundwater inflow per unit width of the aquifer (m3/day/m); 

   k is hydraulic conductivity (m/day);  

h1 is the head in the quarry void (m); 

h2 is the static groundwater level (m); 

re is the effective well radius (see Equation 4) (m); and 

   R0 is the radius of influence (see Equation 2) (m). 

The effective well radius was determined by making the pit outline circular using Equation 4. 

𝑟𝑒 =  √
𝑎∙𝑏

𝜋
      (4) 

Where:   re is the effective well radius (m); 

a is the excavation width; and 

   b is the excavation length (m). 

Horizontal groundwater inflows have been estimated using the parameters in Table 3.4.  

Table 3.4 Input parameters for groundwater inflow calculations 

Parameter Value(s) Justification 

Hydraulic conductivity 3, 30, 75 m/day 
Estimates of minimum, best 

estimate and maximum 

Drawdown 6.5 m 
Estimated mean drawdown at 

Phase 5 void 

Seepage face 0 m Conservative assumption 

Radius of influence Calculated 
See calculated values in Table 3.3 

based on Equation 2 

For these calculations it has been assumed that the base of the sand and gravel aquifer is 
the contact with the Thames Group strata.  This is considered valid due to the relatively high 
contrast in hydraulic conductivity between the sand and gravel and low permeability Thames 
Group. 

Table 3.5 presents results of the inflow calculations for the three different hydraulic 
conductivities used.  Inflows from groundwater are expected to be in the range of 810 to 
6,967 m3/day, but an inflow of around 3,616 m3/day (41.8 l/s) is calculated for the most likely 
scenario. 

Drawdown at the Site could induce inflows from the Sixpenny Brook, particularly for the 
western phases.  However, water levels in the Sixpenny Brook are lower than the ambient 
groundwater levels at the Site.  This means that drawdown at the Sixpenny Brook would be 
less and possible inflows from the watercourse would be no greater than those from radial 
groundwater.  These calculations are therefore considered appropriate and conservative. 

3.3.2 Surface water ingress 

Rainfall and surface water ingress as well as groundwater inflows must be removed by 

pumping.  For the Phase 5 quarry void, it is assumed that all inflows from the restored 

eastern catchment (as calculated by ESI (2018) and located broadly east of Footpath 24) 

will be directed towards the void.  This is conservative as, in reality, some runoff will leave 
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the Site directly rather than be captured by the void and the eastern catchment will not have 

reached its full extent until after restoration.   

Using the eastern catchment area of 36.8 ha and the mean rainfall from the EA rain gauge 

at Brightlingsea of 529 mm, surface water ingress is estimated to be 534 m3/day (6.2 l/s).  

Runoff during individual storm events will exceed this amount.  However, this estimation is 

conservative because losses due to interception and evapotranspiration have not been 

accounted for.  Additionally, a percentage of runoff will infiltrate to the ground prior to 

reaching the quarry void. 

3.3.3 Total inflows 

Based on the calculations in this section, the best estimate of combined inflows from 
groundwater and surface water for Phase 5 is 4,150 m3/day (48 l/s).  Groundwater inflows for 
the other phases will likely be less due to a lower drawdown and smaller area.  Inflows 
estimated here should therefore be treated as upper bounds. 

Table 3.5 Results of groundwater inflow calculations 

Hydraulic conductivity 
(m/day) 

Radial 
groundwater 

ingress (m3/day) 

Mean surface 
water inflows 

(m3/day) 

Total 
inflows 
(m3/day) 

3 810 534 1,344 

30 3,616 534 4,150 

75 6,967 534 7,501 

3.3.4 Water management and discharge routes 

Dewatering is required to facilitate efficient extraction of the mineral.  During quarrying 

operations, runoff from each quarry void catchment will accumulate in the lowest section of 

the active quarry void.  Dewatering will occur to up to approximately 6.5 m below mean 

groundwater levels in the sand and gravel aquifer depending on the active phase.   

According to calculations undertaken for this report, up to 4,150 m3/day (48 l/s) of 

groundwater and surface water ingress must be removed from the Phase 5 extraction area.  

For other phases, total inflows will be much lower.  Groundwater and surface water will be 

used for various consumptive purposes including dust suppression, mineral processing and 

wheel washing.  Combined, the total abstraction rate is likely to exceed the permitted 

quantity of 20 m3/day, and therefore an abstraction licence will be required.  The remaining 

dewatering requirement will be transferred to the Sixpenny Brook and this will be subject to 

a transfer licence.  Licencing arrangements will be agreed with the EA prior to the start of 

operations. 

Groundwater will be collected in a sump at the base of each quarry void.  This will then be 

pumped to an active silt lagoon prior to transfer to the clean water lagoon to facilitate silt 

settlement prior to discharge to the Sixpenny Brook.  

It is proposed to trade the existing abstraction licence used at the current plant site to the 
proposed plant area.  Quarry void dewatering would be covered by transfer licences.  These 
may allow transfer of a small proportion of the water to top up the mineral processing circuit 
which would then be consumptively used under the terms of the abstraction licence.  
Mineral washing is a low consumption use and losses to the aquifer are expected to be 
minimal. 
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Water will be discharged to the Sixpenny Brook at a rate not exceeding the estimated 

greenfield runoff rate.  This will be in accordance with the accompanying FRA (ESI, 2018).  

A discharge consent will be required from the EA prior to this activity commencing.  It is 

recommended that a water management plan is agreed with the Mineral Planning Authority 

prior to commencement of quarrying operations, and this can be included for via 

appropriately worded planning conditions. 
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4 Hydrogeological Impact Assessment 

4.1 Potential Impacts and Proposed Mitigation Measures 

The array of potential impacts from quarrying activities associated with sand and gravel 

extraction and subsequent quarry void restoration is well understood.  A well designed 

quarry and standard mitigation measures can avoid many of these potential impacts.  Table 

4.1 lists potential impacts and the typical mitigation measures applied. 

In the following sections the potential for the general hydrogeological impacts listed in Table 

4.1 to apply to the receptors identified in Section 2.7 is discussed for the operational and 

restoration phases at the Site.  The impact assessment methodology applied is set out in 

Appendix G.   

Each of the identified receptors has been assigned a value from low to high and, along with 

the magnitude of effect at each receptor, an associated degree of impact has been 

deduced.  Where the degree of impact is more than minor, the potential impact is 

considered significant and mitigation measures have been proposed.  These mitigation 

measures are detailed in Section 4.5. 
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Table 4.1 Potential impacts of quarry development 

No. Type of Impact Typical Mitigation Measures 

A Impacts from quarry operation through lower groundwater levels in surrounding 
aquifer unit 

A1 Impacts on water levels in nearby abstractions Avoid working nearby, wet working, 
cut off walls, recharge trenches, 
discharge of compensation flows to 
drains 

A2 Impacts on habitats sensitive to shallow 
groundwater levels 

A3 Impacts on water levels in any nearby ponds 
and lakes in connection with the aquifer 

A4 Impacts on baseflows in drains and 
watercourses sourced from sand aquifer 

A5 Impacts on neighbouring buildings and 
infrastructure caused by drawdown related 
settlement 

B Impacts from quarry operation on water quality 

B1 Impacts on groundwater and surface water 
quality from standard plant operation 

Settlement lagoons, standard 
planning conditions regarding 
bunding of fuel tanks, appropriate 
spill response procedures etc. 

C Impacts from discharge of water  

C1 Impacts on receiving watercourse quality Settlement lagoons, controlled by 
discharge consent to be applied for 

C2 Impacts on receiving watercourse flows Covered by FRA 

C3 Diversion of baseflow from one catchment to 
another 

Relocation of discharge point, 
discharge of compensation flows to 
drains 

D Impacts from restoration 

D1 Long-term impact on groundwater levels and 
baseflow (can be either increased or 
decreased depending on restoration scheme) 

Appropriate design of restoration, 
particularly the materials used to 
restore slopes and the level and 
location of the overflow point 

D2 Additional loss of water from open water 
evaporation 

Reduce areas of open water in 
restoration concept 

D3 Faster runoff and increased flood risk SuDS-style overflow channels to 
minimise peak flows  

 

4.2 Impacts from the Operational Phase 

4.2.1 A1 Neighbouring abstractions 

The upper estimate of the radius of influence is 575 m, with a best estimate of 363 m.  

Effects on known neighbouring private and licenced abstractions within 600 m of the Site 

have been assessed in this section.  In accordance with Appendix G, all private water 

supplies have been assessed as low value receptors.  Licenced abstractions have similarly 

been classified as low value receptors, except where the abstraction limit is > 1,000 m3/day, 

when they have been classed as medium value receptors.  This is the case for the J 
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Tinneveld and Sunnymead Farm abstractions. 

The Tinneveld abstraction is on land under Tarmacs control, with the licence holder J 

Tinneveld, a Agricultural Tenant.  This tenancy (and therefore the abstraction) will remain in 

place until Phase 4, but thereafter will be reduced over time as the scheme develops.  As 

the restoration scheme is to nature conservation habitats, there will be no requirement for 

the abstraction into the future at this location. 

Table 4.2 summarises the predicted effects and impact assessment.  This assessment has 
been undertaken assuming that all groundwater abstractions are screened within the sand 
and gravel which is reported to be the case at the Furzedown well (4 m deep).  Abstractions 
screened within the Chalk will be not be impacted due to the presence of the low 
permeability Thames Group which will isolate any effects.  The range of drawdowns shown 
in the effects column is an estimate based on distance from the Site boundary and the 
maximum drawdown predicted.  It does not account for distances from a particular phase 
and is therefore conservative as more drawdown will result from operation of the eastern 
phases compared to the western phases.   

Groundwater abstractions located north or east of the Site within the best estimate radius of 
influence are most likely to be affected.  Effects on those west or south of the Sixpenny 
Brook will be buffered by the brook itself and less drawdown is predicted for the western 
phases meaning that there will be less of an effect. 

Effects are dependent on the available drawdown in the well.  As depths and available 
drawdown are unknown for all of the wells, it is not possible to quantify this at this stage.  
Drawdown in excess of 1 m would be a high degree of effect in neighbouring boreholes if, 
such as the Furzedown Well, these are screened in the sand and gravel aquifer.  Such a 
drawdown will induce a significant impact.  

Due to the proximity of the six closest abstractions to the Site, it is highly likely that a 

significant drawdown will result and mitigation will be required.  A significant drawdown will 

only develop in those wells > 250 m away if the sand and gravel aquifer at the Site is 

connected to these wells and drawdown is not buffered by surface water.  Effects on the 

private Sunnymead Farm abstraction could be buffered by the Sixpenny Brook and 

historical flooded quarry voids and this is therefore assessed as insignificant.  Indeed, this 

abstraction is surrounded to the north-east and north-west by the existing quarry and no 

effects from dewatering at the existing quarry have been reported.  The level of impact at 

this location is assessed as minor. 

Given the distance to the other abstractions, significant effects are considered unlikely. 
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Table 4.2 Assessment of effects on neighbouring abstractions 

Name Source 
Distance from 
Site 

Type Possible Effect 
Receptor 
Value 

Degree of Effect Degree of impact Significant 
Action 
required 

J Tinneveld GW At the Site  Licenced Well will be removed Medium High Major 

Yes 

Mitigation to be 
agreed 

between 
Tarmac and 
abstractor 

Furzedown GW Immediately 
west 

Private 

Drawdown in excess of 
3 m 

Low High Moderate 

Rose Cottage GW 50 m east Private Low High Moderate 

White Lodge GW 60 m east Private Low High Moderate 

Heath Farm GW 85 m east Private 2.7 – 3.1 m drawdown Low High Moderate 

B1027 Well GW 115 m east Private 2.2 – 2.7 m drawdown Low High Moderate 

Sunnymead 
Farm 

SW 170 m west Licenced None – abstraction is 
from a lined reservoir 

Medium Negligible Negligible No None 

Orchard House GW 220 south-east Private 1 – 1.6 m drawdown 

Low High Moderate Yes 

Mitigation to be 
agreed 

between 
Tarmac and 
abstractor 

Sunnymead 
Farm 

GW 260 m west Private 0.7 – 1.4 m drawdown 
but likely much less due 
to Sixpenny Brook 

Low Medium Minor No None 

Elmstead Hall 
Farm 

GW 520 m north-
east 

Licenced 0 – 0.2 m drawdown 
Low Negligible – Low Negligible - Minor 

No None 
Elmstead Hall 
Farm 

GW 540 m north-
east 

Licenced 0 – 0.1 m drawdown 
Low Negligible – Low Negligible - Minor 

Blue Gates 
Farm 

SW 540 m east Licenced Surface water – very little 
Low Negligible Negligible 

No None 

Wivenhoe Road GW 560 m south Private None Low Negligible Negligible 
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4.2.2 A2 Sensitive sites 

Cockaynes Wood is the closest designated site to the Site and is considered as a high status 
receptor.  Based on Figure 2.11, groundwater levels beneath the woodland will likely be 
between 1.5 and 4 m below ground level.  The ecology impact assessment for the Site 
indicates that tree roots are generally not found at depths greater than 3 m and that 90% of 
tree roots will be in the shallowest 1 m of soil (Crestwood Environmental Limited, 2018).  
Based on existing groundwater levels, this indicates that trees rely upon percolating rainfall 
for water uptake rather than groundwater.  Given this, the level of effect is considered to be 
negligible and the degree of impact is also negligible. 

The Upper Colne Marshes SSSI and variously designated parts of the River Colne estuary 

are the next closest water dependent designated sites to the Site and these are all high 

status receptors.  The Upper Colne Marshes is the closest and lies 800 m south-west of the 

Site along the River Colne.  This lies outside of the radius of influence and, like the River 

Colne estuary sites, the habitats are likely mostly dependent on tidal rather than 

groundwater inflows.  Therefore, any effect would be negligible and the degree of impact 

would also be negligible. 

Other designated sites are located further away and effects and the degree of impact are 

similarly classified as negligible. 

4.2.3 A3 Ponds and lakes in connection with the aquifer 

The closest identified waterbodies that could be affected by dewatering at the Site are the 

ponds at Cockaynes Wildlife Site and the fishing lakes (Cox Lake, Worcester Lake and 

Bramley Lake) located to the south of the Site.  The lakes have been conservatively 

classified as medium status receptors.  Although the sand and gravel layer appears to thin 

towards the south, these lakes are reported to be spring fed. 

The conceptual model indicates than these lakes are in hydraulic continuity with 

groundwater in the superficial deposits at the Site.  Given that they all lie inside the 

predicted best estimate radius of influence, it is considered likely that levels in all the lakes 

could be affected. 

Effects will be greatest in the ponds at Cockaynes Wildlife Site, Cox Lake and Worcester 

Lake which are closest to the Site.  Effects will be greatest when the southern phases are 

being worked as these are closer to the waterbodies.  The degree of effect on the closest 

lakes could be high, with effects on Bramley Lake being medium.  The degree of impact is 

therefore major and moderate for the closer lakes and Bramley Lake respectively, and 

mitigation measures have been proposed below.   

Waterbodies at Blue Gates Farm lie 540 m east of the Site and within the highest radius of 

influence of 575 m.  These are also conservatively classified as medium value receptors, 

but given the distance from the Site, the degree of effect is considered to be negligible. 

The agricultural reservoir located 100 m west of the Site is lined and therefore will not be 

impacted by dewatering operations at the Site.  Other surface waterbodies located west of 

the Site are owned by Tarmac and therefore effects on these have not been considered. 

4.2.4 A4 Baseflow in drains and watercourses 

The Sixpenny Brook is the closest watercourse to the Site and lies within the radius of 

influence of quarry dewatering.  This is considered to be a medium value receptor.  It is 

likely that this watercourse is in hydraulic continuity with the sand and gravel aquifer and 

therefore there will be some reduction in baseflow.   

It is proposed to discharge dewatering water to this watercourse and therefore any depletion 
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in flow will be compensated for by the direct discharge of dewatering water to the Brook.  

Provided the discharge location is adjacent to, or upstream of, the focus of dewatering, any 

effects on flows in the Sixpenny Brook will likely be small.  The degrees of effect and impact 

are therefore considered to be negligible. 

The small watercourse originating from Heath Farm east of the Site and flowing southwards 

through the fishing lake complex is classified as a low value receptor.  This watercourse is 

also likely to be in continuity with the sand and gravel aquifer and could be affected by 

dewatering particularly for phases being working in the eastern part of the Site.  The degree 

of effect could be medium and the degree of impact could be minor.  Provided that levels in 

the fishing lakes are maintained through mitigation measures (see Section 4.5 below), it is 

considered that levels in this drain in the reach adjacent to the Site are not critical.  Some of 

the fishing lakes outfall to this drain and these would support flows in the watercourse 

downgradient. 

The Tenpenny Brook is located around 1.1 km east of the Site and is classed as a medium 

sensitivity receptor.  This distance is greater than the highest radius of influence estimate 

and geological mapping suggests that the sand and gravel unit does not extend as far as 

this watercourse (Figure 2.2).  Therefore, there is unlikely to be any impact on baseflow to 

the Tenpenny Brook due to dewatering at the Site.  The degree of effect and degree of 

impact are therefore considered to be negligible. 

Effects on more distant watercourses such as Alresford Creek will similarly be minimal. 

4.2.5 A5 Settlement risk 

Buildings and other infrastructure such as the railway line and roads could be susceptible to 
settlement if groundwater levels are drawn down at the Application Site and the underlying 
sediments are compressible.  These are all classified as high value receptors.  Settlement 
will only occur if the following conditions apply: 

 Compressible (i.e. clay rich) sediment is present beneath the receptor; 

 This sediment is saturated with groundwater;  

 Groundwater in the sediment is in hydraulic continuity with groundwater in the sand 
and gravel aquifer; and 

 The radius of influence of quarry dewatering extends to beneath the receptor. 

The sand and gravel aquifer being dewatered at the Site has only a limited compressibility.  

However, the overlying overburden, which is clay and silt rich, could be compressible.  

Geological mapping suggests that this unit, which forms part of the Kesgrave Catchment 

Subgroup, underlies receptors in the surrounding area.  Where this is saturated and in 

hydraulic continuity with the underlying sand and gravel, settlement could occur.  Despite 

this, the overburden is relatively thin, not laterally pervasive and not always saturated.  

Therefore, the risk of settlement is considered minimal and the degrees of effect and impact 

are classified as negligible. 

4.2.6 B1 Impacts on water quality from plant operation 

Water quality could be affected either due to chemical spillage or mobilisation of suspended 
solids.  The shallow sand and gravel aquifer is utilised for private and licenced water supply 
abstractions and has been assigned as a high value receptor.  The Chalk is hydraulically 
disconnected from the shallower strata by the intervening low permeability Thames Group 
and is therefore considered separately.  The Chalk aquifer is also assigned a high receptor 
status. 
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Spills at the Site could feasibly occur from the accidental loss of fluids from mobile or fixed 
plant equipment.  The degree of effect on the shallow aquifer system is considered to be 
medium, meaning that there could be major degree of impacts.  Given that the Chalk is not in 
hydraulic continuity with shallow strata, there will be a negligible effect on this aquifer and the 
impact will also be negligible.  Due to the potentially major degree of impact on the shallow 
sand and gravel aquifer, mitigation measures are required. 

The sand and gravel aquifer is in hydraulic continuity with surrounding surface watercourses 
and waterbodies.  Any spills that affect the sand and gravel could therefore potentially also 
affect the fishing lakes, ponds at Cockaynes Wildlife site and the Sixpenny Brook.  Dilution 
and attenuation to reduce the effect of any spills, but the degree of effect is conservatively 
assessed as medium with the degree of impact being moderate on these medium value 
receptors. 

Inert materials will be imported in accordance with and environmental permit.  This will 
control the material imported to the Site and material will be imported within these controls.  
An assessment of effects will be undertaken at the permitting stage and monitoring and 
mitigation measures will be undertaken in accordance with the permit. 

4.2.7 C1 Impacts on receiving watercourse quality 

It is proposed to discharge water to the Sixpenny Brook. Surface water quality of the 

Sixpenny Brook, which is a medium value receptor, is generally good and it is inferred that 

groundwater quality will be similar.  There are no obvious impacts on the Sixpenny Brook 

due to discharges from the existing Wivenhoe Quarry and it is likely that this situation will 

continue.  Discharges from the Site will be governed by a discharge licence and monitoring 

will be undertaken to ensure that the limits defined by the licence are not breached.  The 

level of effect and degree of impact are therefore set as negligible. 

4.2.8 C2 Impacts on receiving watercourse flows 

There is to be no water discharge from the Site above greenfield runoff rates, and all excess 

runoff will be attenuated within the Site.  Further information regarding this is found in the 

accompanying FRA (ESI, 2018). 

4.2.9 C3 Diversion of baseflow from one catchment to another 

If abstracted groundwater from dewatering is discharged to a different catchment to that 

from which it has been sourced, baseflow may effectively have been diverted.  Dewatering 

water will be discharged to the Sixpenny Brook that lies in the same surface water 

catchment as the Site.  There is an inferred groundwater flow divide through the eastern 

extraction phases and this will move eastwards due to dewatering.  Therefore, there could 

be some baseflow diversion towards the fishing ponds and lower reaches of the Sixpenny 

Brook.  However, any change in the divide will likely to small and the level of effect and 

degree of impact would be negligible. 

4.3 Restoration Phase 

4.3.1 D1 Long term impacts on groundwater levels and baseflow 

Once quarrying operations cease, groundwater levels in the areas adjoining the Site are 

expected to recover to be similar to pre-development natural levels.  Based on existing 

groundwater levels, levels in the restored lake are expected to be approximately 28 m AOD.  

Any changes in groundwater levels downgradient and upgradient of the lake would be small 

and insignificant.  The formation of the lake will be unlikely to significantly move the 

groundwater flow divide either to the eastwards or westwards and this will not affect the 

distribution of baseflows to adjacent watercourses.  The potential level of effect and impacts 

on the fishing lakes, Sixpenny Brook and Tenpenny Brook are therefore considered to be 
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negligible.   

4.3.2 D2 Additional loss of water from open water evaporation 

A restored lake is planned as part of the restoration to attenuate runoff from the Site.  Open 

water evaporation would cause losses to groundwater which could affect the availability of 

water in the catchment.  Losses to groundwater could affect baseflows in the neighbouring 

watercourses and discharges to local groundwater discharge points including the fishing 

lakes.  However, the proposed area of open water and hence the rate of evapotranspiration 

is relatively small in comparison to the total catchments of the neighbouring watercourses.  

Consequently, the level of effect and degree of impact is inferred to be negligible. 

4.3.3 D3 Faster runoff and increased flood risk 

Runoff at the Application Site will increase due to climate change.  This runoff will be 

attenuated by the restored lake and other smaller attenuation features in the west of the Site 

and as such there would not be an increased flood risk.  The accompanying FRA contains a 

detailed drainage strategy to ensure that runoff from the Site will not increase above the 

greenfield runoff rates (ESI, 2018). 

4.4 Summary 

Table 4.3 summarises the impacts on neighbouring receptors for the operational phase of 

the Site.  The required mitigation and monitoring is described in Section 4.5 where this is 

considered necessary. 

Table 4.4 provides a summary of impacts from the restored Site on the water environment. 
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Table 4.3 Summary of impacts – operational phase 

No. Type of Impact Receptor 
Receptor 
Value 

Degree of 
Effect 

Degree of 
Impact pre 
mitigation 

Mitigation 
Required 

Degree of 
Impact post 
mitigation 

A Impacts on groundwater levels 

A1 
Neighbouring 
abstractions 

Licenced and private 
abstractions 

See Table 4.2 

A2 
Effects on 
environmental sites 

Upper Colne Marshes SSSI High Negligible Negligible No Negligible 

Colne Estuary SSSI, SAC, 
SPA, Ramsar 

High Negligible Negligible No Negligible 

Cockaynes Wood Ancient 
Woodland 

High Negligible Negligible No Negligible 

A3 
Impacts on surface 
water bodies 

Cockaynes Wildlife Site Medium High Major Yes Negligible 

Fishing Lakes Medium Medium – High Moderate - Major Yes Negligible 

Blue Gates Farm Medium Negligible Negligible No Negligible 

A4 
Impacts on 
baseflow and 
watercourses 

Sixpenny Brook Medium Negligible Negligible No Negligible 

Drain to east Low Medium Minor No Minor 

A5 Settlement risk 
Surrounding buildings and 
infrastructure 

High Negligible Negligible No Negligible 

B Water quality impacts 

B1 

Spillage of fuels 
and release of 
suspended solids 
etc. 

Sand and gravel aquifer High High Major Yes Negligible 

Chalk High Negligible Negligible No Negligible 

Sixpenny Brook Medium Medium Moderate Yes Negligible 

Neighbouring waterbodies Medium Medium Moderate Yes Negligible 

C Impacts from discharge of water from dewatering operations 
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C1 

Effects on 
receiving 
watercourse water 
quality 

Sixpenny Brook Medium Negligible Negligible No Negligible 

C2 
Impacts on 
receiving 
watercourse flows 

Sixpenny Brook See ESI (2018) 

C3 
Diversion of 
baseflow between 
catchments 

Sixpenny Brook Medium Negligible Negligible No Negligible 
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Table 4.4 Summary of impacts – decommissioning/restored phase 

 

 

No. Type of Impact Receptor Receptor value Level of Effect Degree of Impact Mitigation Required 

D1 
Long term impact on 
groundwater levels 

Groundwater High Negligible Negligible No 

D2 
Additional loss of water from 
open water evaporation 

Sixpenny Brook Medium Negligible Negligible No 

D3 
Faster runoff and increase in 
flood risk 

Buildings & infrastructure See ESI (2018) 
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4.5 Monitoring and Mitigation Measures 

4.5.1 Proposed mitigation measures 

In addition to the standard practices that will be employed to manage the water quality 
effects of any spillages at the Site, mitigation methods are proposed for the following: 

 Effects on neighbouring licenced and private water supplies; and 

 Reduction in water levels at the fishing lakes and ponds in Cockaynes Wildlife Site. 

The four closest private and licenced abstractions (see Table 4.2) will likely be significant 
affected by dewatering and appropriate mitigation will be agreed between Tarmac and the 
abstracter prior to the commencement of operations.   

Additional effects on the Sunnymead Farm and Cockaynes private groundwater abstractions 
could be significant dependent on local hydrogeological conditions.  It is therefore proposed 
that monitoring is undertaken in these boreholes with the type (automated or manual) and 
frequency to be agreed with the abstractor where access is allowed.  Trigger levels would be 
set for these boreholes dependent on a period of baseline monitoring and the available 
drawdown at each location.  It may be necessary to add more boreholes to this list if more 
private supplies are identified following the letter drop.  These matters can be appropriately 
included for via a groundwater monitoring and action plan that can be secured through 
planning conditions. 

Tarmac is in active liaison with the appropriate bodies regarding the water bodies at 
Cockaynes wildlife site and Alresford Angling Club and has agreed to install gauge boards to 
monitor water levels.  These will be monitored for the life of the proposed development.  A 
series of trigger levels will be devised for the waterbodies which will be based on a period of 
baseline monitoring.  If these trigger levels are breached due to dewatering (most likely 
during dewatering of the southern phases) and the breach cannot be attributed to natural 
variability, mitigation measures will be employed.  This will involve dewatering water being 
directed towards the waterbodies until levels are within the expected range.  These matters 
can also be appropriately included for via a water monitoring and action plan that can be 
secured through planning conditions. 

Potential water quality impacts will be addressed by standard planning conditions applied to 
the planning permission.  A spill is considered unlikely however, were this to occur, it would 
be retained within the active quarry void for a sufficient length of time to allow it to be 
collected using oil absorbent materials, with standard operational procedures from Tarmac 
Environmental Management Systems.  Contaminated material would then be disposed of in 
accordance with current best industry practices.  Discharge from the quarry void would cease 
during this time. 

Facilities for the storage of soils, fuels or chemicals will be sited on an impervious base and 
surrounded by impervious bund walls.  The volume of the bunded compound will be greater 
than the tank capacity (i.e. at least 110%).  Filling points, vents, gauges and sight glasses will 
be located within the bund walls.  The bund drainage system will be sealed with no discharge 
to any watercourse, land, or underground strata permitted.  Associated pipework will be 
located above ground and protected so as to prevent accidental damage.  All filling points 
and tank overflow pipe outlets will discharge downwards into the bund. 

Drainage systems at the Site will be regularly inspected to ensure that visible oil is not 
present.  An environmental management system will be established to ensure that all 
procedures follow best practice. 

Water in the active quarry sump will primarily be groundwater, and hence is expected to be 
clean.  Suspended solid concentrations in the water may become elevated due to the 
movement of mobile plant equipment or run-off.  Any discharge off Site will be controlled by 
the terms of a discharge licence. Suspended solids will be given ample time to settle out of 
suspension prior to discharge to the Sixpenny Brook.  It is recommended that the suspended 
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solids concentration is monitored regularly to allow compliance as well as monitoring for 
visible oil.  The suspended solids limit on the licence is likely to be 100 mg/l, which is the 
default licence standard from the EA (Environment Agency, 2012).   

Flood risk and drainage mitigation measures are presented separately by ESI in the 
accompanying FRA (2018). 

Monitoring and mitigation measures will be employed as required by the environmental 
permit.  These will likely include groundwater and surface water quality monitoring. 

4.5.2 Proposed monitoring 

A water management plan including reporting schedule should be agreed with the Mineral 
Planning Authority prior to commencement of the development. 

Groundwater level monitoring of existing groundwater monitoring boreholes around the Site 
should continue on a monthly basis until the development commences unless otherwise 
agreed with the EA.  BH02, BH04, BH05, BH06, BH07, BH08, BH09, BH12, PZ1 and PZ3 
should form the monitoring network.   

Groundwater levels should be compared to the baseline to allow groundwater level variations 
due to seasonal variations and groundwater abstraction to be distinguished from any quarry 
dewatering effects.  

The operation phase monitoring regime should include the following: 

 Recording of monthly water level at groundwater monitoring boreholes around the 
Site (BH02, BH04, BH05 BH06, BH07, BH08, BH09, BH12, PZ1 and PZ3). 

 Monitoring of water levels in neighbouring private and/or licenced water supply 
abstraction boreholes if permitted by the owners. 

 Monthly monitoring of surface water levels in Cox Lake and Worcester Lake. 

 Monthly monitoring of water levels in the closest pond at Cockaynes Wildlife site. 

As is mentioned above, after the period of baseline monitoring, trigger levels should be set 

for the fishing lakes, pond at Cockaynes Wildlife site and neighbouring abstractions.  If 

these are breached, mitigation measures would be employed. 

Water quality monitoring would be covered by the conditions of future permitting 

applications. 
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5 Conclusions 
Tarmac is proposing to extract sand and gravel from an area located east of the existing 

Wivenhoe Quarry.  The Site is to be worked in a series of phases with progressive 

restoration using some inert restoration materials to species-rich grassland and open water.   

ESI has reviewed the potential hydrogeological impacts of the development and subsequent 

restoration.  The conceptual model indicates that the superficial sand and gravel deposits at 

the Site form an unconfined aquifer that is in hydraulic continuity with the neighbouring 

Sixpenny Brook and waterbodies.   

Potential impacts to neighbouring abstractions, surface water bodies, water quality and 
sensitive sites have been assessed.  The most proximal receptors include Cockaynes Wood, 
Alresford Angling Club fishing lakes, the Sixpenny Brook, and neighbouring licenced and 
private abstractions.  It is proposed to discharge dewatered water to the Sixpenny Brook and 
therefore there will be no significant net effect on this watercourse.   

Significant effects could occur at neighbouring abstractions and waterbodies but these can 
all be mitigated to insignificant through the implementation of appropriate mitigation 
measures secured though appropriately worded planning conditions. 

Potential water quality impacts will be addressed by standard planning conditions applied to 
the planning permission.  Any discharge off Site and water use will be controlled by permits 
to be applied for. 

 

 

 

 



Wivenhoe Quarry Extension: Hydrogeological Impact Assessment Page 64 

  
 

Report Reference: 61272R1  
Report Status: Final Report  

REFERENCES 

Aranz Geo Limited. (2018). Leapfrog Works Software: 
http://www.leapfrog3d.com/products/leapfrog-works.  

BGS. (2010). Geological Survey of England and Wales 1:50,000 Geological Map Series: 
Sheet number 224 and 242, Colchester and Brightlingsea. 

CEH. (2018). National River Flow Archive. Retrieved November 2017, from 
https://nrfa.ceh.ac.uk/data/search 

Crestwood Environmental Limited. (2018). Ecological Impact Assessment: Proposed Eastern 
Extension, Wivenhoe Quarry, Alresford Road, Wivenhoe.  

David L Walker Ltd. (2017). Notes on Site Visit and Meeting regarding Alresford Fishing Club 
at Wivenhoe. Note written on 26 January by David L Walker Ltd. 

David L Walker Ltd. (2018). Notes on Site Visit and Meeting regarding Cockaynes Wildlife 
Site at Wivenhoe. Note by David L Walker Ltd written on 26 January 2018. 

Environment Agency. (2007). Hydrogeological Impact Appraisal for Dewatering Abstractions.  

Environment Agency. (2012). Water Discharge and Groundwater (from point source) Activity 
Permits (EPR 7.01).  

ESI. (2018). Wivenhoe Quarry Extension: Flood Risk Assessment.  

Hazen, A. (1893). Some physical properties of sand and gravels. Massachussetts State 
Board of Health. 24th Annual Report. 

HR Wallingford. (2017, June). Greenfield runoff rate estimation tool. Retrieved from 
http://www.uksuds.com/drainage-tools-members/greenfield-runoff-rate-tool.html 

Kruseman, G. P., & de Ridder, N. A. (1990). Analysis and Evaluation of Pumping Test Data. 
2nd. 

Mott MacDonald. (2003). LBGM Report on Model Upgrade and Re-calibration.  



 

 

APPENDICES  



 

 

Appendix A 
Operational Plans 
  







 

 

Appendix B 
Restoration Plan 
  





 

 

Appendix C 

Appendix C 
Tarmac Borehole Logs 
  



Data Protection 
Act





Data Protection Act





Data 
Protection 
Act





Data 
Protection 
Act





Data Protection Act





Data Protection Act







Data Protection Act





Data Protection Act





Data Protection Act



Data Protection 
Act





Data Protection Act





 

 

Appendix D 
Existing Discharge Consent 
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Appendix E 
Records of Neighbouring Licenced Abstractions 
  



EAN/2017/62273/Request For Information - Brightlingsea.  
Report created 11/10/2017

Water Act Lic. Type Descri Licence No. Orig. Effective DatExpiry Date Version Start Date Salutation Initials Forename Name Line 1 Line 2 Line 3 Line 4 Town County Postcode Primary DescriptioSecondary Descri Use Description Period Start Period End Source Type Point Name Point Category NGR 1 NGR 2 NGR 3 NGR 4 NGR 1 Cartesian NGR 2 Cartesian NGR 3 Cartesian NGR 4 Cartesian

Full Licence (>=28 Days) 8/37/25/*G/0014 01/06/1966 08/12/2010 SElmstead Hall FarmChurch Road Elmstead Colchester ESSEX CO7 7AR Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 GW PT 'A' WELL AT PARK FARSP TM06402330 606400 223300    

Full Licence (>=28 Days) 8/37/25/*G/0014 01/06/1966 08/12/2010 SElmstead Hall FarmChurch Road Elmstead Colchester ESSEX CO7 7AR Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 GW PT 'B' WELL AT PARK FARSP TM06702310 606700 223100    

Full Licence (>=28 Days) 8/37/25/*G/0014 01/06/1966 08/12/2010 SElmstead Hall FarmChurch Road Elmstead Colchester ESSEX CO7 7AR Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 GW PT 'C' BORE AT PARK FARSP TM06502320 606500 223200    

Full Licence (>=28 Days) 8/37/25/*G/0028 01/11/1966 26/10/2015 sPortland House Bickenhill Lane Birmingham WEST MIDLANDS B37 7BQ Industrial, CommercExtractive Mineral Washing 01/01 31/12 GW WIVENHOE GRAVEL PITS SP TM04702240 604700 222400    

Full Licence (>=28 Days) 8/37/25/*G/0089 01/05/1966 07/05/2002 ALRESFORD GRA WIVENHOE ROADALRESFORD COLCHESTER ESSEX CO7 8BG Agriculture General AgricultureGeneral Farming & 01/01 31/12 GW ALRESFORD GRANGE, ALSP TM056210 605600 221000    

Full Licence (>=28 Days) 8/37/25/*G/0093 01/11/1966 31/07/2017 KEELARS ELMSTEAD COLCHESTER ESSEX CO7 7EZ Agriculture General AgricultureSpray Irrigation - An01/04 01/06 GW GRAVEL PIT AT WIVENHOSP TM047225 604700 222500    

Full Licence (>=28 Days) 8/37/25/*G/0093 01/11/1966 31/07/2017 KEELARS ELMSTEAD COLCHESTER ESSEX CO7 7EZ Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 GW GRAVEL PIT AT WIVENHOSP TM047225 604700 222500    

Full Licence (>=28 Days) 8/37/25/*G/0093 01/11/1966 31/07/2017 KEELARS ELMSTEAD COLCHESTER ESSEX CO7 7EZ Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 GW WELL AT HEATH FARM, E SP TM058224 605800 222400    

Full Licence (>=28 Days) 8/37/25/*G/0105 01/06/1966 15/12/2000 TALL TREES CLACTON ROAD FRATING COLCHESTER ESSEX CO7 7DG Agriculture General AgricultureSpray Irrigation - Di01/01 31/12 GW TALL TREES, FRATING SP TM080233 608000 223300    

Full Licence (>=28 Days) 8/37/25/*G/0110 01/05/1967 16/12/2013 150 Aldersgate Street London EC1A 4AB Industrial, CommercMineral Products Mineral Washing 01/01 31/12 GW ALRESFORD PIT, COLCHESP TM063200 606300 220000    

Full Licence (>=28 Days) 8/37/25/*G/0110 01/05/1967 16/12/2013 150 Aldersgate Street London EC1A 4AB Industrial, CommercMineral Products Process Water 01/01 31/12 GW ALRESFORD PIT, COLCHESP TM063200 606300 220000    

Full Licence (>=28 Days) 8/37/25/*G/0112 01/11/1966 16/12/2013 150 Aldersgate Street London EC1A 4AB Industrial, CommercMineral Products Mineral Washing 01/01 31/12 GW ALRESFORD PIT, GRAVELSP TM063200 606300 220000    

Full Licence (>=28 Days) 8/37/25/*G/0169 01/02/1967 02/05/1985 LUFKINS FARM FRATING COLCHESTER ESSEX CO7 7HN Agriculture General AgricultureGeneral Farming & 01/01 31/12 GW LUFKINS FARM 1, FRATIN SP TM092220 609200 222000    

Full Licence (>=28 Days) 8/37/25/*G/0169 01/02/1967 02/05/1985 NLUFKINS FARM FRATING COLCHESTER ESSEX CO7 7HN Agriculture General AgricultureGeneral Farming & 01/01 31/12 GW SLOUGH FARM, FRATING SP TM091221 609100 222100    

Full Licence (>=28 Days) 8/37/25/*G/0169 01/02/1967 02/05/1985 LUFKINS FARM FRATING COLCHESTER ESSEX CO7 7HN Agriculture General AgricultureSpray Irrigation - Di01/01 31/12 GW LUFKINS FARM 1, FRATIN SP TM092220 609200 222000    

Full Licence (>=28 Days) 8/37/25/*G/0169 01/02/1967 02/05/1985 LUFKINS FARM FRATING COLCHESTER ESSEX CO7 7HN Agriculture General AgricultureSpray Irrigation - Di01/01 31/12 GW SLOUGH FARM, FRATING SP TM091221 609100 222100    

Full Licence (>=28 Days) 8/37/25/*G/0170 01/02/1967 01/04/2001 GROVE FARM ELMSTEAD MARKET COLCHESTER ESSEX CO7 7EW Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 GW GROVE FARM, ELMSTEADSP TM066236 606600 223600    

Full Licence (>=28 Days) 8/37/25/*G/0179 01/09/1970 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 GW WIVENHOE LODGE 1, WIVSP TM039238 603900 223800    

Full Licence (>=28 Days) 8/37/25/*G/0179 01/09/1970 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 GW WIVENHOE LODGE 2, WIVSP TM038238 603800 223800    

Full Licence (>=28 Days) 8/37/25/*G/0179 01/09/1970 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureTransfer Between S01/04 30/09 GW WIVENHOE LODGE 1, WIVSP TM039238 603900 223800    

Full Licence (>=28 Days) 8/37/25/*G/0179 01/09/1970 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureTransfer Between S01/04 30/09 GW WIVENHOE LODGE 2, WIVSP TM038238 603800 223800    

Full Licence (>=28 Days) 8/37/25/*G/0188 01/12/1972 16/12/2013 150 Aldersgate Street London EC1A 4AB Industrial, CommercMineral Products Mineral Washing 01/01 31/12 GW SEEPAGE RESERVOIR,ALSP TM05402160 605400 221600    

Full Licence (>=28 Days) 8/37/25/*G/0199 01/03/1974 01/11/2000 POPLARS CHASE STATION ROAD THORRINGTON ESSEX CO7 8HZ Industrial, CommercExtractive Mineral Washing 01/01 31/12 GW POPLARS CHASE FARM, FSP TM08302120 608300 221200    

Full Licence (>=28 Days) 8/37/25/*G/0224 01/04/1979 28/03/2014 SElmstead Hall FarmChurch Road Elmstead Colchester ESSEX CO7 7AR Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 GW ELMSTEAD HALL, ELMSTESP TM06302615 606300 226150    

Full Licence (>=28 Days) 8/37/25/*G/0231 01/05/1982 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureTransfer Between S01/11 31/03 GW 10 JETWELLS AT PARK FASP TM042244 604200 224400    

Full Licence (>=28 Days) 8/37/25/*G/0282 01/02/1985 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 GW EXCAV. FEN FARM, ELMS SP TM058238 605800 223800    

Full Licence (>=28 Days) 8/37/25/*G/0284 01/02/1985 28/03/2014 Collierswood Farm Ardleigh Colchester ESSEX CO7 7SN Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 GW JETWELLS AT COLLIERSWSP TM05602650 605600 226500    

Full Licence (>=28 Days) 8/37/25/*G/0289 01/04/1986 28/03/2014 ALLENS FARM ELMSTEAD MARKET COLCHESTER ESSEX CO7 7BB Agriculture General AgricultureSpray Irrigation - Di01/04 31/03 GW 14 WELLPOINTS-ALLENS SP TM05202560 605200 225600    

Full Licence (>=28 Days) 8/37/25/*G/0302 01/06/1988 01/10/1988 AELMSTEAD MARKET COLCHESTER ESSEX C07 7DB Agriculture General AgricultureSpray Irrigation - Di01/01 31/12 GW WHITE BARN HOUSE, ELMSP TM069238 606900 223800    

Full Licence (>=28 Days) 8/37/25/*S/0015 01/06/1966 01/04/2001 GROVE FARM ELMSTEAD MARKET COLCHESTER ESSEX CO7 7EW Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 SW RES. ON TRIB TENPENNY SP TM068236 606800 223600    

Full Licence (>=28 Days) 8/37/25/*S/0015 01/06/1966 01/04/2001 GROVE FARM ELMSTEAD MARKET COLCHESTER ESSEX CO7 7EW Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 SW RES. ON TRIB TENPENNY SP TM070235 607000 223500    

Full Licence (>=28 Days) 8/37/25/*S/0041 01/06/1966 31/07/2017 KEELARS ELMSTEAD COLCHESTER ESSEX CO7 7EZ Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 SW RES ON SIXPENNY BK, CHSP TM058210 605800 221000    

Full Licence (>=28 Days) 8/37/25/*S/0049 01/06/1966 01/06/1966 MILL FARM BRIGHTLINGSEA RTHORRINGTON COLCHESTER ESSEX CO7 8JJ Agriculture General AgricultureSpray Irrigation - Di01/02 31/10 SW MILL FARM, THORRINGTORC TM080198 TM082194 608000 219800 608200 219400   

Full Licence (>=28 Days) 8/37/25/*S/0084 20/05/1966 26/08/2009 HOCKLEY FARM CHURCH ROAD FRATING COLCHESTER ESSEX CO7 7HG Agriculture General AgricultureSpray Irrigation - Di01/03 30/09 SW POND FED BY TRIB OF TESP TM086216 608600 221600    

Full Licence (>=28 Days) 8/37/25/*S/0096 01/05/1966 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 SW TRIB.OF R.COLNE-WIVEN SP TM032231 603200 223100    

Full Licence (>=28 Days) 8/37/25/*S/0096 01/05/1966 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TRIB.OF R.COLNE-WIVEN SP TM032231 603200 223100    

Full Licence (>=28 Days) 8/37/25/*S/0127 01/05/1966 01/11/1987 BLUE GATES FARM ALRESFORD COLCHESTER ESSEX CO7 8DE Agriculture General AgricultureSpray Irrigation - Di01/05 30/09 SW RES 1 FED BY TRIB TENP SP TM068225 606800 222500    

Full Licence (>=28 Days) 8/37/25/*S/0127 01/05/1966 01/11/1987 BLUE GATES FARM ALRESFORD COLCHESTER ESSEX CO7 8DE Agriculture General AgricultureSpray Irrigation - Di01/05 30/09 SW RES 2 FED BY TRIB TENP SP TM070225 607000 222500    

Full Licence (>=28 Days) 8/37/25/*S/0127 01/05/1966 01/11/1987 BLUE GATES FARM ALRESFORD COLCHESTER ESSEX CO7 8DE Agriculture General AgricultureSpray Irrigation - Di01/05 30/09 SW RES 3 FED BY TRIB TENP SP TM071225 607100 222500    

Full Licence (>=28 Days) 8/37/25/*S/0178 01/09/1970 10/04/2015 SElmstead Hall FarmChurch Road Elmstead Colchester ESSEX CO7 7AR Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW BROMLEY BROOK AT ELMSP TM0694626237 606946 226237    

Full Licence (>=28 Days) 8/37/25/*S/0196 01/06/1973 01/09/1995 ADMIRALS FARM ADMIRALS FARM HECKFORD ROADGREAT BENTLEY COLCHESTER ESSEX CO7 8RS Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TENPENNY BROOK,HILL FSP TM076234 607600 223400    

Full Licence (>=28 Days) 8/37/25/*S/0198 01/01/1974 01/04/2016 FRATING HALL FRATING COLCHESTER ESSEX CO7 7HD Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 SW TRIB TENPENNY BK AT FRSP TM079226 607900 222600    

Full Licence (>=28 Days) 8/37/25/*S/0198 01/01/1974 01/04/2016 FRATING HALL FRATING COLCHESTER ESSEX CO7 7HD Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 SW TRIB TENPENNY BK AT FRSP TM081227 608100 222700    

Full Licence (>=28 Days) 8/37/25/*S/0198 01/01/1974 01/04/2016 FRATING HALL FRATING COLCHESTER ESSEX CO7 7HD Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TRIB TENPENNY BK AT FRSP TM079226 607900 222600    

Full Licence (>=28 Days) 8/37/25/*S/0198 01/01/1974 01/04/2016 FRATING HALL FRATING COLCHESTER ESSEX CO7 7HD Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TRIB TENPENNY BK AT FRSP TM081227 608100 222700    

Full Licence (>=28 Days) 8/37/25/*S/0209 01/05/1977 20/11/2006 25 BATEMAN ROAD BRIGHTLINGSEA ESSEX CO7 0SG Agriculture General AgricultureSpray Irrigation - Di01/04 30/09 SW ON-STREAM RES  LODGE SP TM07232489 607230 224890    

Full Licence (>=28 Days) 8/37/25/*S/0209 01/05/1977 20/11/2006 25 BATEMAN ROAD BRIGHTLINGSEA ESSEX CO7 0SG Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TRIB OF TENPENNY BROOSP TM07232482 607230 224820    

Full Licence (>=28 Days) 8/37/25/*S/0222 01/01/1979 01/01/1979 SUNNYMEAD FARWIVENHOE COLCHESTER ESSEX CO7 9JZ Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW SUNNYMEAD FARM, WIVESP TM053223 605300 222300    

Full Licence (>=28 Days) 8/37/25/*S/0230 01/11/1981 29/03/2017  Brook View Tenpenny Hill Thorrington Colchester Essex CO7 8JB Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 SW TENPENNY BROOK AT AL SP TM077211 607700 221100    

Full Licence (>=28 Days) 8/37/25/*S/0230 01/11/1981 29/03/2017  Brook View Tenpenny Hill Thorrington Colchester Essex CO7 8JB Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TENPENNY BROOK AT AL SP TM077211 607700 221100    

Full Licence (>=28 Days) 8/37/25/*S/0241 01/04/1984 19/12/2011 ADMIRALS FARM ADMIRALS FARM HECKFORD ROADGREAT BENTLEY COLCHESTER ESSEX CO7 8RS Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TENPENNY BROOK, FRATSP TM07402310 607400 223100    

Full Licence (>=28 Days) 8/37/25/*S/0280 01/06/1984 01/10/1988 ELMSTEAD MARKET COLCHESTER ESSEX C07 7DB Agriculture General AgricultureSpray Irrigation - Di01/04 31/10 SW TRIB OF TENPENNY BK, WSP TM06802379 606800 223790    

Full Licence (>=28 Days) 8/37/25/*S/0291 01/04/1986 01/04/1986 BLUE GATES FARM ALRESFORD COLCHESTER ESSEX CO7 8DE Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TENPENNY BROOK, ELMSSP TM075223 607500 222300    

Full Licence (>=28 Days) 8/37/25/*S/0297 01/04/1987 18/11/2014 Fen Farm Fen Chase Elmstead Market Colchester ESSEX CO7 7ER Agriculture General AgricultureTransfer Between S01/11 31/03 SW SIXPENNY BROOK AT TYESP TM056239 605600 223900    

Full Licence (>=28 Days) 8/37/39/*S/0111 01/06/1996 27/07/2016 Holmwood Farm Brook Hall Road Fingringhoe Colchester ESSEX CO5 7DG Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TRIB OF TIDAL RIVER COLSP TM040198 604000 219800    

Full Licence (>=28 Days) AN/037/0025/004/R01 03/05/2016 31/03/2028 03/05/2016 Norfolk House FarmGedney Marsh Holbeach Spalding LINCOLNSHIRE PE12 9PB Agriculture General AgricultureSpray Irrigation - St01/04 31/10 GW WELLPOINTS AT HOCKLE RC TM0824821891 TM0844121871 608248 221891 608441 221871   

Full Licence (>=28 Days) AN/037/0025/004/R01 03/05/2016 31/03/2028 03/05/2016 Norfolk House FarmGedney Marsh Holbeach Spalding LINCOLNSHIRE PE12 9PB Agriculture General AgricultureSpray Irrigation - St01/04 31/10 GW WELLPOINTS AT HOCKLE RC TM0826722151 TM0823921939 608267 222151 608239 221939   

Full Licence (>=28 Days) AN/037/0025/004/R01 03/05/2016 31/03/2028 03/05/2016 Norfolk House FarmGedney Marsh Holbeach Spalding LINCOLNSHIRE PE12 9PB Agriculture General AgricultureSpray Irrigation - St01/11 31/03 GW WELLPOINTS AT HOCKLE RC TM0824821891 TM0844121871 608248 221891 608441 221871   

Full Licence (>=28 Days) AN/037/0025/004/R01 03/05/2016 31/03/2028 03/05/2016 Norfolk House FarmGedney Marsh Holbeach Spalding LINCOLNSHIRE PE12 9PB Agriculture General AgricultureSpray Irrigation - St01/11 31/03 GW WELLPOINTS AT HOCKLE RC TM0826722151 TM0823921939 608267 222151 608239 221939   

Full Licence (>=28 Days) AN/037/0025/005/R01 03/05/2016 31/03/2028 03/05/2016 Norfolk House FarmGedney Marsh Holbeach Spalding LINCOLNSHIRE PE12 9PB Agriculture General AgricultureSpray Irrigation - St01/11 31/03 SW TENPENNY BROOK AT HOSP TM0763521950 607635 221950    

Full Licence (>=28 Days) AN/037/0025/016 01/04/2013 31/03/2028 01/04/2013 TOWN WALL HOU BALKERNE HILL COLCHESTER ESSEX CO3 3AD Agriculture General AgricultureSpray Irrigation - Di01/01 31/12 GW WELL AT WHISTLEBERRYSP TM0733220371 607332 220371    

Full Licence (>=28 Days) AN/037/0025/016 01/04/2013 31/03/2028 01/04/2013 TOWN WALL HOU BALKERNE HILL COLCHESTER ESSEX CO3 3AD Agriculture General AgricultureSpray Irrigation - Di01/01 31/12 GW WELL AT WHISTLEBERRYSP TM0753920535 607539 220535    

Transfer Licence 8/37/25/*S/0354 20/11/2006 16/12/2013 150 Aldersgate Street London EC1A 4AB Industrial, CommercExtractive Transfer Between S01/10 31/03 SW SIXPENNY BROOK, ALRESSP TM054216 605400 221600    

Transfer Licence AN/037/0025/003/R01 14/06/2016 31/03/2028 14/06/2016 150 Aldersgate Street London EC1A 4AB Industrial, CommercExtractive Transfer Between S01/04 31/03 GW MOVERONS FARM PIT  BRAR TM0677719174 TM0772718380 TM0755717701 TM0642218316 606777 219174 607727 218380 607557 217701 606422 218316
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EAN/2017/62273/Request For Information - Brightlingsea.  
Report created 11/10/2017

Licence No. Max Annual Qua Max Daily QuantityPurpose/Point DesAggregate to Other Lic.

8/37/25/*G/0014 18200 682 Multiple Points / Sin N

8/37/25/*G/0028 455000 2100 Single Point / SingleN

8/37/25/*G/0089 545 21 Single Point / SingleN

8/37/25/*G/0093 79547 6341.67 Multiple Points / Mu N

8/37/25/*G/0105 1910 95 Single Point / SingleN

8/37/25/*G/0110 10400 36.36 Single Point / Multip N

8/37/25/*G/0112 22727 136 Single Point / SingleN

8/37/25/*G/0169 91000 1920 Multiple Points / Mu N

8/37/25/*G/0170 5000 480 Single Point / SingleN

8/37/25/*G/0179 22730 874 Multiple Points / Mu N

8/37/25/*G/0188 180000 650 Single Point / SingleN

8/37/25/*G/0199 160000 900 Single Point / SingleN

8/37/25/*G/0224 22700 909 Single Point / SingleN

8/37/25/*G/0231 13700 227 Single Point / SingleY

8/37/25/*G/0282 172900 3300 Single Point / SingleY

8/37/25/*G/0284 30000 682 Single Point / SingleN

8/37/25/*G/0289 31800 474 Single Point / SingleN

8/37/25/*G/0302 10000 100 Single Point / SingleN

8/37/25/*S/0015 11400 656 Multiple Points / Sin N

8/37/25/*S/0041 36400 683 Single Point / SingleN

8/37/25/*S/0049 4546 386 Single Point / SingleN

8/37/25/*S/0084 1820 32 Single Point / SingleN

8/37/25/*S/0096 37490 37490 Single Point / Multip N

8/37/25/*S/0127 14000 455 Multiple Points / Sin N

8/37/25/*S/0178 100000 5184 Single Point / SingleN

8/37/25/*S/0196 9090 680 Single Point / SingleN

8/37/25/*S/0198 77700 336 Multiple Points / Mu N

8/37/25/*S/0209 18200 518 Multiple Points / Mu N

8/37/25/*S/0222 22700 22700 Single Point / SingleN

8/37/25/*S/0230 27300 1640 Single Point / Multip N

8/37/25/*S/0241 10000 2030 Single Point / SingleN

8/37/25/*S/0280 2300 91 Single Point / SingleN

8/37/25/*S/0291 45500 12100 Single Point / SingleN

8/37/25/*S/0297 69000 1000 Single Point / SingleY

8/37/25/*S/0354 18000 120 Single Point / SingleN

8/37/39/*S/0111 22700 22700 Single Point / SingleN

AN/037/0025/003/R01 Single Point / SingleN



AN/037/0025/004/R 72700 276.48 Multiple Points / Sin N

AN/037/0025/005/R 3600 960 Single Point / SingleN

AN/037/0025/016 10000 40 Multiple Points / Sin N



 

 

Appendix F 
Records of Private Abstractions 
  



Question

ESI is undertaking a study of a site located on Alresford Road, Wivenhoe, Colchester, CO7 9JY, (605362, 222624). Please could I request the following data within yo

Please find attached a map showing the search area.

Requested information on private water supplies:
National grid reference
Name of user
Name of location
Type of abstraction (groundwater or surface water)
Use to which the water is put

Answer

Further to your request for information relating to known private water supplies within a 4km radius of Alresford Road, Wivenhoe, I can provide the following infor

606555, 220297 Brook Cottage, Ford groundwater Domestic
606558, 220300 Broomlands, Ford Lagroundwater Domestic
606821, 220921 Crestland Wood Hougroundwater Domestic
607240, 219642 Plumptons Farm, St  groundwater Domestic

606871, 224454 Evergreens, Bromleygroundwater domestic
606243, 224557 Greenside, Chapel Lagroundwater domestic
606233, 225528 Parsonage Farm, Chugroundwater domestic
605091, 224526 3 Brook Cottages, Cogroundwater domestic
604220, 226459 Ellenward, Green Langroundwater domestic
605612, 224918 Drumcairn, Lane Endgroundwater domestic
606328, 223472 Park Farm South Bungroundwater domestic
606553, 223390 Park Farm South, Schgroundwater domestic
606769, 223436 Park Farm House, Sc groundwater domestic
604220, 225679 Peacocks Farm, Slou groundwater domestic



607687, 223303 Hill Farm, Frating Hil groundwater domestic
608526, 223825 Morehams Hall, Colcgroundwater domestic
608048, 223317 Tall Trees, Clacton R groundwater domestic
609243, 223066 Mannings Farm, Gre groundwater domestic
609179, 222965 St Margarets, Great  groundwater domestic

We are not required to disclose the names of the users of the supplies and it should be noted that these records were last updated before 2009 when the regulatio

Part of the area you have requested falls within the borough of Colchester so you will need to contact them for information.



From: Gary Weaver
To: Christopher Woodhouse
Subject: RE: Private water supplies data request for Alresford Road, Wivenhoe (our reference 61272)
Date: 09 March 2018 10:12:42
Attachments: image003.png

image004.png
image005.png
image006.png

Good morning Christopher

 

This information hasn’t changed.

 

Regards

Gary Weaver

 
Gary Weaver
Environmental Health Technical Officer

Environment Services | Colchester Borough Council

 
Tel:   +44(0)1206 282837

Web: www.colchester.gov.uk

Sign Up to a new Air Quality Health Alert Service
Offering daily information on air quality, temperature, UV, and pollen levels.
 

Register at www.airtext.info/colchester to receive free air quality alerts

 

From: Christopher Woodhouse [mailto:chriswoodhouse@esi-consulting.co.uk] 
Sent: 01 March 2018 15:38
To: Gary Weaver <Gary.Weaver@colchester.gov.uk>
Cc: Andrew Tait <AndrewTait@esi-consulting.co.uk>
Subject: RE: Private water supplies data request for Alresford Road, Wivenhoe (our reference 61272)
 
Hi Gary,
 
You provided the Private Water Supplies info below in June 2016 (see email chain). I am updating a
report and need to confirm whether this list is still current. I would be grateful if you could confirm
whether there have been any changes to your database.   If there have been some updates, will you
be able to send through this information?
 
Many thanks,
 
Chris
 

Chris Woodhouse

Project Consultant

 

t. +44 (0) 1743 276 158

Shrewsbury  |  Reading  |  Cardiff  

 

Data Protection 
Act

Data Protection Act

mailto:chriswoodhouse@esi-consulting.co.uk
http://www.colchester.gov.uk/
http://www.airtext.info/colchester






ESI Consulting

ESI Ltd is registered in England and Wales with Company No. 3212832 at New Zealand House, 160 Abbey
Foregate, Shrewsbury, SY2 6FD

 

From: Gary Weaver [mailto:Gary.Weaver@colchester.gov.uk] 
Sent: 02 June 2016 10:45
To: Caroline Chestnutt <CarolineChestnutt@esi-consulting.co.uk>
Subject: FW: Private water supplies data request for Alresford Road, Wivenhoe (our reference 61272)
 
Good morning Ms Chestnutt

 

In response to your enquiry the following premises are listed on our Private Water Supplies

database:

 

603385 / 2249062   Well/PWS   New Park, Elmstead Road.

601567 / 223874     Well/PWS   Glen Cottage, Distillery Lane

602530 / 221046     B-H/PWS    The Lodge, Fingringhoe Rd

602689 / 220947     B-H/PWS    East Donyland Hall, Fingringhoe Road

602844 / 221012     B-H/PWS    Lawn Cottage, Fingringhoe Road

602895 / 220401     Spring/PWS  Fingringhoe Oak, Church Green

 

 

Regards

Gary Weaver
Environmental Health Technical Officer

Professional Services | Colchester Borough Council

 
Tel:   +44(0)1206 282837

Web: www.colchester.gov.uk

 

Sign Up to a new Air Quality Health Alert Service
Offering daily information on air quality, temperature, UV, and pollen levels.
 

Register at www.airtext.info/colchester to receive free air quality alerts

 

cid:image001.png@01D1ACFE.462A6830
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From: David Martin 
Sent: 01 June 2016 09:28

Data Protection Act

Data Protection 
Act

http://www.esi-consulting.co.uk/
mailto:Gary.Weaver@colchester.gov.uk
mailto:CarolineChestnutt@esi-consulting.co.uk
http://www.colchester.gov.uk/
http://www.airtext.info/colchester


To: Gary Weaver
Subject: FW: Private water supplies data request for Alresford Road, Wivenhoe (our reference 61272)
 
 

 

From: Caroline Chestnutt [mailto:CarolineChestnutt@esi-consulting.co.uk] 
Sent: 31 May 2016 16:36
To: Environmental Protection Team
Subject: Private water supplies data request for Alresford Road, Wivenhoe (our reference 61272)
 
Dear Gary,
 
ESI is undertaking a study of a site located on Alresford Road, Wivenhoe, Colchester, CO7 9JY, (605362,
222624). Please could I request the following data within your council district, within a 4 km radius from
centre (605362, 222624) for use in the study?
 
Please find attached a map showing the search area.
 
Requested information on private water supplies:
National grid reference
Name of user
Name of location
Type of abstraction (groundwater or surface water)
Use to which the water is put
 
I have previously been in touch with your colleagues at Colchester Council. I first got in contact over one
month ago and your colleague told me that Colchester council could not help with my data and referred
me to Anglican Water.  Since then, Anglican Water has informed us that they do not hold private water
supplies data. I have since been in touch with your colleague Will to inform him of this. He has passed on
your email address and put me through to your phone regarding this freedom of information request. If
you have any queries regarding this data request, please do not hesitate to contact me.
 
Kind regards,
 
Caroline
 
Caroline Chestnutt

Assistant Consultant

------------------------------------- 
ESI: The UK’s leading independent scientific environmental consultancy specialising in water, land and

sustainable development.

 

T: +44 (0) 1743 276100 | DD: +44 (0) 1743 276117 | 

E: CarolineChestnutt@esinternational.com | W: www.esinternational.com

ESI Ltd, New Zealand House, 160 Abbey Foregate, Shrewsbury, SY2 6FD

 

SHREWSBURY | LONDON | READING | CARDIFF | BRISTOL
 

This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are

addressed. They may also be legally privileged. If you have received this email in error please notify us immediately by reply and

destroy any copies. ESI Ltd is registered in England & Wales under registration number 3212832.

 

 
The information in this email, and any attachments to it, is solely for the use of the intended
recipient(s). If you should not have received it you must not take any action based upon it, or
forward, copy or show it to anyone; please tell the sender you have received the email in error, then
permanently delete it and any attachments. Any views or opinions expressed are solely those of the
author and do not necessarily represent those of Colchester Borough Council. Although the Council
has taken reasonable precautions to ensure no viruses are present in this email, the Council cannot

Data Protection Act

mailto:CarolineChestnutt@esi-consulting.co.uk
mailto:CarolineChestnutt@esinternational.com
http://www.esinternational.com/


accept responsibility for any loss or damage arising from the use of this email or attachments.



 

 

Appendix G 
Impact Assessment Methodology 
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1 Introduction 
1.1 Background and Objectives 
ESI Limited (ESI) has developed an impact assessment methodology for determining the degree 
of impact of quarrying activities on neighbouring receptors.  The objective of this technical note is 
to outline a methodology for assigning a degree of impact to potential effects on neighbouring 
receptors that have been identified in a Hydrogeological Impact Assessment (HIA).  This 
methodology will also determine whether an effect is significant and if any mitigation measures are 
required.  This methodology is to be applied across all HIAs undertaken by ESI to ensure a 
consistent approach. 
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2 Impact Assessment Methodology 
2.1 Overview 
A source-pathway-receptor methodology has been applied to the impact assessment.  In the 
context of the impact assessment for the Site these elements may be defined as:  

Source: Activities associated with mineral extraction, including dewatering, water quality effects, 
and the quarry discharge;  

Pathways: The groundwater flow pathways or hydrogeological linkages identified in the conceptual 
model;  

Receptors: Abstractions, designated sites, rivers, aquifers and other key water features. The risk 
assessment process can be subdivided into a number of steps as described below.  

2.2 Identification of Receptors 
The identification of a risk requires the presence of all three elements in the source-pathway-
receptor chain.  The source for this assessment is, by definition, the proposed extraction activities 
within the Application Area.  The first task in the risk assessment process is therefore to identify 
any relevant receptors.  As a minimum, the following should be considered: 

• Neighbouring groundwater and surface water abstractions including both licenced and 
private supplies; 

• Underlying aquifers; 

• Neighbouring surface water features (including waterbodies and watercourses); and 

• Neighbouring water-dependent designated sites. 

2.3 Identification of Pathways 
Having established all potential impact sources and receptors, it is necessary to identify potential 
pathways between the quarry (the source) and each receptor (i.e. determine all source-pathway-
receptor linkages).  The assessment process must establish whether the quarrying activities could 
potentially affect any of the identified receptors.  This is achieved by considering each potential 
source-pathway-receptor chain in the context of the conceptual model.  Where there is believed to 
be no significant groundwater pathway between the quarry and a given receptor, this receptor can 
be removed from the impact assessment process.  Where a pathway linkage is unclear, possibly 
due to uncertainty in the conceptual model, the pathway is assumed to exist at this stage of the 
assessment process.  

This risk assessment approach serves to filter the list of potential receptors, and only those that 
are considered vulnerable (i.e. within the radius of influence or with a linking pathway) are 
considered in the impact assessment. 

2.4 Quantification of Effects 
The presence of a hydrogeological pathway between the quarry and receptor does not indicate 
that an effect will occur at the receptor.  The next step in the impact assessment process must 
therefore be to address whether or not there is likely to be an effect at each potential receptor 
resulting from quarry development and restoration.  This may require quantification, for example of 
the degree of groundwater level change at a receptor.  As a minimum a qualitative assessment will 
be provided. 

2.5 Assessment of Level of Impact and Significance 
The demonstration and quantification of a potential effect does not necessarily indicate that the 
impact will be significant.  The significance of potential effects is assessed individually for each 
receptor.  There are two aspects to the assessment of significance.  
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• The size of the potential effect should be compared with a criterion that indicates the smallest 
significant impact.  If the size of effect is smaller than the criterion then the effect does not 
represent a significant impact. In some cases it may be more appropriate to determine this 
on a qualitative basis. 

• If the size of effect is potentially greater than the relevant criterion, it is necessary to assess 
the significance that the potential impact represents. The significance of an impact is 
dependent on the magnitude of the effect and the importance of the receptor.  

2.5.1 Importance of receptors 
Receptors have been assigned to one of three status categories; low, medium or high.  The 
methodology for assigning to a particular category is based on the following criteria: 

• Low Status: Unlikely to be of significant ecological or societal value (e.g. small ephemeral 
pond); surface water and groundwater abstractions that supply or impact on an individual or 
small number of people (e.g. farm or home supply), although this may be locally significant; 

• Medium Status: Of local ecological or societal value or supporting medium or high status 
ecological features (e.g. springs); surface water or groundwater abstractions that supply or 
impact on a local community (e.g. local water supply or water supply to a local amenity); 

• High Status: Nationally and internationally designated ecological sites (e.g. SACs) or 
features supporting these (e.g. springs); surface or groundwater abstractions that are utilised 
for public water supply.  Also includes aquifers that are defined as Source Protection Zones 
(SPZs) or similar. 

2.5.2 Degree of effect 
The degree of effect at each receptor is to be evaluated separately on the basis of the conceptual 
model.  The degree of effect is assessed without the application of mitigation measures.  To assist 
in this evaluation, the following conservative guidelines have been adopted for screening 
purposes.  

• For licensed groundwater abstraction boreholes a predicted groundwater level reduction in 
excess of 0.5 m is taken to indicate a medium to high degree of effect, with the exact 
category dependent on the magnitude of the predicted change and the available drawdown.  

• For shallow wells and ponds, a predicted reduction in level in excess of 0.25 m is taken to 
indicate a medium to high degree of effect, with the exact category dependent on the 
magnitude of the predicted change and the available drawdown or degree to which levels 
fluctuate.  

• For spring flows or baseflow-dependent watercourses, a derogation of flow in excess of 10% 
of mean low flows is taken to indicate a medium to high degree of effect.  The exact category 
is dependent on the magnitude of the predicted change and the degree to which flows are 
groundwater dependent. 

• Potential water quality effects will be greatest in the shallowest aquifer.  Deeper aquifers will 
be less likely to be affected, and the level of effect will also be correspondingly lower, given 
the increased capacity for dilution and attenuation with depth.  Effects on surface water will 
be dependent on the distance between the quarry and the relevant surface water feature. 

Where an effect falls below the threshold criteria described above, it is taken to be negligible.  
Where it exceeds the critical thresholds, the degree of effect (low, medium, or high) is assessed, 
based on the particular conditions at that receptor.  This assessment should relate the predicted 
effect to measured baseline conditions.  For example, for groundwater levels, the effect should be 
compared to seasonal variability, and for stream flows, the change should be compared to 
measured baseflows. 



Hydrogeological Impact Assessment Methodology Page 4 
 

2.5.3 Degree of impact 
Table 2.1 shows how the receptors value and degree of effect are brought together to determine 
the degree of impact.  A moderate or major degree of impact is considered to be significant.  When 
a degree of impact is significant, mitigation measures are required. 

Table 2.1 Impact assessment matrix  

 
Receptor Value 

Low Medium High 

D
eg

re
e 

of
 E

ffe
ct

 Negligible Negligible Negligible Negligible 

Low Minor Minor Moderate 

Medium Minor Moderate Major 

High Moderate Major Major 



 

 

 




