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1. Introduction 

1.1 MJCA is commissioned by Tarmac Limited to review the likely recovered 

groundwater levels following the completion of mineral extraction and restoration of 

Stanway Quarry.  Stanway Quarry comprises the eastern part of Colchester Quarry.  

The western part of Colchester Quarry comprises Bellhouse Quarry in the east and 

Abbotstone Quarry in the west.  The eastern and western parts of Colchester 

Quarry are separated by Warren Lane.  For the purpose of this report Stanway 

Quarry is referred to as the site.   

1.2 Colchester Quarry comprises approximately 154 hectares (ha) of sand and gravel 

quarries located approximately 5km to the south west of the centre of Colchester.  

The site comprises a sand and gravel quarry approximately 73ha in area bounded 

to the west by Warren Lane, to the south by Maldon Road (B1022), to the east by 

Grymes Dyke and to the north by Five Ways Fruit Farm and is centred on 

approximate National Grid Reference (NGR) 595300 222600.  Colchester Zoo is 

located to the south of the site and of Maldon Road.  The layout of Colchester 

Quarry and surrounds is shown on Figure 1.   

1.3 It is understood that a scheme for the restoration of the site (reference 1) was 

submitted to Essex County Council in February 2012 for the purpose of satisfying 

planning condition 15 of permission ESS/06/09/COL and that Essex County Council 

has agreed to this scheme in principle.  In general the scheme comprises the 

restoration of the site by backfilling with soil and overburden from the site, silt 

generated from mineral extraction and processing, excess restoration material from 

other areas of Colchester Quarry and imported inert waste materials.  The 

restoration scheme includes restoration in the base of the quarry to a minimum level 

of 4ft (approximately 1.22m) above the natural water table.  For the purpose of 

preparing the restoration scheme it was assumed that the level of the natural water 

table is between 20mAOD and 21mAOD.  Based on the assumed level of the 

natural water table the minimum restored level of the base of the quarry will be 

between 22mAOD and 23mAOD.  A copy of the proposed restoration scheme is 

presented at Appendix A.  

1.4 The level of the natural water table assumed for the purpose of preparing the 

restoration scheme is taken from the pre-quarrying groundwater levels presented 
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on Figure 7 to the water environment section (reference 2) of the Environmental 

Statement (ES) (reference 3) prepared in support of the 2001 review of mineral 

planning permissions (ROMP) application.  A copy of Figure 7 from the water 

environment section of the ES is presented at Appendix B.  Essex County Council 

requested further assurance that the recovered groundwater levels taken from the 

2001 ROMP used in the proposed restoration scheme are reasonable.  The review 

of the likely recovered groundwater levels presented in this report has been 

undertaken to address the request made by Essex County Council.   
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2. The hydrogeological site setting 

2.1 The geology, hydrogeology and hydrology of the site are presented in the water 

environment section of the ES submitted with the 2001 ROMP application.  Prior to 

quarrying the site comprised an area of generally uniform ground with a valley 

feature in the west of site and a valley feature to the east of the site which drain to 

the Roman River located approximately 250m to the south of the site at the closest 

point.  Generally the Roman River flows from the north west to the south east to the 

south of the site.  The valley of the Roman River cuts through the sand and gravel 

comprising the mineral deposit extracted at Colchester Quarry and cuts into the 

London Clay which underlies the sand and gravel.   

2.2 The sand and gravel in the vicinity of the site is water bearing.  The underlying 

London Clay comprises a low permeability deposit supporting groundwater in the 

overlying sand and gravel.  The London Clay is an aquiclude which limits vertical 

groundwater movement in the vicinity of the site.  Prior to quarrying it is considered 

likely that the groundwater in the sand and gravel discharged to the valley in the 

west of the site or to the valley to the east of the site thence to the Roman River or 

directly to the valley of the Roman River through springs located close to the 

interface between the sand and gravel and the London Clay.   

2.3 The impacts of the quarrying at the site were assessed in the water environment 

section of the ES submitted with the 2001 ROMP application.  The groundwater 

levels presented on Figure 7 of the water environment section of the ES 

(Appendix B) were derived based on an interpretation of the groundwater levels 

prior to the commencement of dewatering based on water strikes recorded during 

mineral proving investigations in the vicinity of the Colchester Quarry including the 

site and an area to the east of Colchester Quarry.   

2.4 Based on the groundwater levels prior to mineral extraction presented on Figure 7 

(Appendix B) it was inferred in the water environment section of the ES that the 

direction of the groundwater flow was towards a depression in the surface of the 

London Clay located in the central southern part of the site thence to the valley of 

the Roman River.  As the groundwater levels presented on Figure 7 of the water 

environment section of the ES predate dewatering at the site it is considered in 

water environment section of the ES that the groundwater levels are indicative of 



TARMAC LIMITED  STANWAY QUARRY
 

 
 
TAR/ST/JRC/2725/01RGL  4 

October 2012  
 
TAR_STg12749rep.docx 

the recovered groundwater levels following cessation of groundwater control and 

restoration of the site.  For the purpose of this report the groundwater levels 

presented on Figure 7 (Appendix B) are referred to as the potential recovered 

groundwater levels. 
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3. Review of the potential recovered groundwater levels 

3.1 Groundwater levels should be interpreted from groundwater monitoring data 

collected from monitoring boreholes where there has been sufficient time since 

drilling of the boreholes for groundwater level in the boreholes to equilibrate with the 

groundwater in the surrounding aquifer.  As no groundwater level monitoring was 

undertaken at the site prior to dewatering the pre-quarrying groundwater levels 

were interpreted from water strikes. 

3.2 In general the elevations of groundwater strikes recorded during intrusive site 

investigations show the presence of groundwater in the strata and do not 

necessarily correspond with a rest groundwater level.  During site investigations it is 

unlikely that the groundwater level in the borehole will equilibrate fully with the 

groundwater in the surrounding aquifer.  Groundwater levels in boreholes are 

affected by the drilling method, by water added to boreholes during drilling and by 

any lag time in the surrounding aquifer due to aquifer properties.  In mineral proving 

investigations where the primary objective is to record the potential mineral deposit 

recording groundwater strikes may not be included in the investigation and may not 

be a priority.  The use of groundwater strikes to estimate rest groundwater levels 

should be used with caution.  It is considered that the potential recovered 

groundwater levels derived from water strikes are approximate.   

3.3 As there is uncertainty in the potential recovered groundwater levels presented on 

Figure 7 (Appendix B) it is necessary to compare the groundwater levels with other 

relevant information.  The information reviewed includes groundwater level 

monitoring data recorded in groundwater monitoring boreholes at the site and in the 

vicinity of the site, the relative elevation of the base of the sand and gravel and the 

surface of the London Clay across the site, the locations of springs in the vicinity of 

the site and the recorded thickness of the saturated sand and gravel provided to 

MJCA for the purpose of undertaking this review.  The information reviewed and not 

included in the documents listed in Section 5 (References) of this report is listed in 

Table 1.  Comparing the information provided with the potential recovered 

groundwater levels facilitates a review of the accuracy of the groundwater levels 

presented on Figure 7 (Appendix B). 
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3.4 No groundwater level monitoring data were collected at the site prior to the 

commencement of dewatering.  Groundwater levels have been monitored during 

the period that the sand and gravel has been dewatered at a number of boreholes 

round and in the vicinity of the site.  In the sand and gravel round the site the 

groundwater levels recorded between January 2001 and April 2012 vary between 

approximately 16.83m above ordnance datum (mAOD) recorded in October 2006 at 

borehole BE8 in the south east of the site and approximately 22.50mAOD recorded 

in July 2005 at borehole GR7 in the mid-west of the site.  The locations of the 

boreholes are shown on Figure 1.  The groundwater levels recorded at the site are 

presented on Figure 2.   

3.5 The groundwater levels recorded in the east of the site are below the potential 

recovered groundwater levels.  The groundwater levels recorded in the west of the 

site and along the western boundary of the site are within the range of the potential 

recovered groundwater levels.  Groundwater levels recorded in the west of the site 

and along the western boundary of the site fluctuate seasonally by up to 

approximately 1m.  Groundwater levels recorded in the east of the site show little 

seasonal fluctuation.  It is likely that the groundwater levels recorded in the 

boreholes to the east of the site are affected by dewatering due to the proximity of 

the boreholes to the excavations.  The groundwater levels recorded in the west of 

the site may be affected by recharge from a settlement pond which is located in the 

north west of the site as shown on Figure 1.  It is understood from Tarmac that the 

pond is excavated into the London Clay and that it is unlikely that the sides of the 

settlement pond are lined.  It is likely that any recharge from the pond is limited due 

to silting up of the sides during settlement of suspended solids in the pond.  Water 

levels in the settlement pond are maintained artificially as water is pumped to the 

lagoon as part of the water management system at the site.  It is understood from 

Tarmac that the water level in the settlement pond drops when water is not pumped 

into it.   

3.6 The logs of the groundwater monitoring boreholes are presented at Appendix C.  

Borehole GR7 has been resurveyed since the borehole was drilled and the datum 

level has changed from approximately 26.2mAOD shown on the log to 

approximately 27.2mAOD.  As the log for borehole GR8 does not correlate with the 

depth of the borehole and the groundwater levels recorded at the borehole the log 
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for borehole GR8 has not been used in this review and is not included at 

Appendix C.  From the borehole logs the level of the base of the sand and gravel in 

the west and along the western boundary of the site is between approximately 

19mAOD and approximately 21mAOD.  The level of the base of the sand and 

gravel deposit in the east of the site is between approximately 15.5mAOD and 

approximately 17mAOD.  The level of the base of the sand and gravel may 

contribute to the variation in groundwater levels recorded across the site. 

3.7 With the exception of borehole GR8 the saturated thickness of the sand and gravel 

at the boreholes round the site is presented on Figure 3.  As shown on Figure 3 the 

saturated thickness of the sand and gravel is generally consistent across the site at 

between approximately 1m and approximately 2m.   

3.8 Groundwater levels are monitored in the sand and gravel to the west of the site 

round Bellhouse Quarry and Abbotstone Quarry where mineral extraction has 

ceased and which are partly backfilled.  Based on the results of groundwater level 

monitoring carried out between January 2000 and April 2012 the groundwater levels 

in the west of Colchester Quarry vary between approximately 15.25mAOD recorded 

in July 2000 at borehole BE3 to the south west of the site and close to the valley of 

the Roman River and approximately 27.23mAOD recorded in May 2001 at borehole 

BE1 to the north west of the site and on the western side of Colchester Quarry 

(Figure 1).  The groundwater levels recorded to the west of the site round the west 

of Colchester Quarry are presented on Figures 4a and 4b.  Groundwater levels 

recorded round the west of Colchester Quarry fluctuate seasonally by 

approximately 0.5m.  It is understood from Tarmac that the sand and gravel has 

been dewatered during mineral extraction and landfilling at Bellhouse Quarry and 

Abbotstone Quarry.   

3.9 From the borehole logs (Appendix C) the level of the base of the sand and gravel in 

the west of Colchester Quarry typically is in the range approximately 19mAOD to 

approximately 22mAOD.  Based on the log for borehole BE3 the base of the sand 

and gravel was proven at approximately 12mAOD which is significantly lower than 

the levels of the surface of the London Clay across the rest of Colchester Quarry.  

With the exception of borehole BE3 groundwater levels recorded in the sand and 

gravel to the west of the site round the west of Colchester Quarry are generally 

higher than the groundwater levels recorded at the site.  With the exception of 
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borehole BE3 the level of the base of the sand and gravel is higher to the west of 

the site round the west of Colchester Quarry compared with the site.  With the 

exception of boreholes BE2 and BE3 the saturated thickness of the sand and gravel 

to the west of the site round the west of Colchester Quarry is similar to the 

saturated thickness of the sand and gravel recorded at the site of between 

approximately 1m and approximately 2m.  The saturated thickness of the sand and 

gravel at borehole BE2 is approximately 3m and at borehole BE3 is generally 

between approximately 3.5m and approximately 4.5m.  The saturated thickness of 

the sand and gravel at the boreholes round the west of Colchester Quarry is 

presented on Figure 5.   

3.10 A mineral proving site investigation was carried out at Five Ways Fruit Farm to the 

north of the site in 1995 (reference 4).  The sand and gravel was recorded as damp 

in all of twenty eight boreholes drilled as part of the site investigation.  Water strikes 

were recorded in eighteen of the twenty eight boreholes.  As stated previously water 

strikes should be used with caution in interpreting rest groundwater levels.  Based 

on the borehole logs generally the base of the sand and gravel ranges from 

approximately 19.5mAOD in the west of Five Ways Fruit Farm falling to 

approximately 14mAOD to the north east of Five Ways Fruit Farm.  The water 

strikes were recorded between approximately 18.5mAOD and approximately 

21mAOD which is within the range of groundwater levels recorded at the site.  The 

saturated thickness of the sand and gravel at Five Ways Fruit Farm recorded on the 

borehole logs ranges from approximately 1m to approximately 6.6m with the 

saturated thickness generally being thinner closer to the site and thicker with 

distance from the site.  The saturated thickness of the sand and gravel was less 

than 2m at three of the eighteen boreholes where water strikes were recorded.  The 

average saturated thickness across the investigation area was approximately 3m.  It 

is likely that the variation in saturated thickness is due to a combination of 

groundwater levels closer to the site being affected by dewatering at the site and 

the level of the base of the sand and gravel falling with distance from the site.   

 The relative elevation of the base of the sand and gravel across the site and 

springs  

3.11 The extent of the sand and gravel in the vicinity of the site is presented on the sand 

and gravel resource map for the country west of Colchester (reference 5) which 
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shows that in the valleys in the west and east of the site the sand and gravel 

terminates at approximately 30.5mAOD and in the vicinity of the valley of the 

Roman River to the south of the site the sand and gravel terminates between 

approximately 15.2mAOD and approximately 22.9mAOD.  A spring is shown 

between approximately 15.2mAOD and approximately 22.9mAOD close to the base 

of the sand and gravel deposit in the valley of the Roman River.   

3.12 The approximate surface of the London Clay (base of the sand and gravel) 

interpreted from site investigation information at Colchester Quarry is presented on 

Figure 60 of an academic study of the depositional environment of the sand and 

gravel deposits at the site (reference 6).  A copy of Figure 60 is presented at 

Appendix D.  Figure 60 is an update of the information presented in the mineral 

resource map covering the site.  Based on Figure 60 (Appendix D) the level of the 

London Clay at the site generally is approximately 18mAOD.  The level of the 

surface of the London Clay in the south west of the site generally is more elevated 

than the rest of the site with a maximum level of approximately 22mAOD.  The level 

of the surface of the London Clay in the east of the site generally is lower than the 

rest of the site with a minimum level of approximately 14mAOD.  This is consistent 

generally with the level of the base of the sand and gravel recorded in the 

monitoring boreholes across the site. 

 The recorded thickness of the saturated sand and gravel 

3.13 When in a steady state an aquifer will attain a generally consistent saturated 

thickness based on a balance of recharge, discharge and the properties of the 

aquifer material.  Assuming that the aquifer properties are generally similar 

throughout the sand and gravel aquifer at and in the vicinity of the site the saturated 

thickness of the aquifer at a distance from the site at which the saturated thickness 

is not influenced by dewatering at the site may indicate what saturated thicknesses 

are likely at the site following recovery of groundwater levels when dewatering 

operations cease. 

3.14 The saturated thickness of the sand and gravel generally is consistent across the 

site at between approximately 1m and approximately 2m.  It is likely that the 

saturated thickness at the site is affected by dewatering.  Saturated thicknesses in 

the boreholes to the west of the site vary between approximately 0.5m at borehole 
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BH9 to the north of the western area of Colchester Quarry and approximately 4.50m 

at borehole BE3 to the south of the western area of Colchester Quarry over the 

monitoring period reviewed (Figure 5).  Generally the saturated thickness is thicker 

to the south of the western area of Colchester Quarry compared with the north.  It is 

not clear whether the different saturated thicknesses are due to varying elevations 

of the base of the sand and gravel, water management in the western area of 

Colchester Quarry or the natural aquifer conditions.   

3.15 The saturated thickness of the sand and gravel recorded during the site 

investigation at Five Ways Fruit Farm to the north of the site ranges from 

approximately 1m to approximately 6.6m with the saturated thickness generally 

being thinner closer to the site and thicker with distance from the site.  The average 

saturated thickness across the investigation area was approximately 3m with few 

boreholes showing saturated thicknesses of less than 2m.   

3.16 The information reviewed shows that the saturated thickness of the sand and gravel 

is influenced by a number of factors including the elevation of the base of the sand 

and gravel, proximity to the quarry excavations and proximity to recharge and 

discharge features.  It is reasonable to assume that the recovered groundwater 

levels will result in a saturated thickness greater than that recorded at the site 

currently.  From the information reviewed it is reasonable to assume that the 

recovered groundwater levels would result in a saturated thickness of the sand and 

gravel of at least 3m and potentially more.  Based on the surface of the London 

Clay across the site of generally 18mAOD (Appendix D) this would result in 

recovered groundwater levels across the site of at least approximately 21mAOD.  

This level is similar to the pre-quarrying groundwater levels presented at 

Appendix B. 
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4. Summary 

4.1 Potential recovered groundwater levels following the cessation of dewatering at 

Stanway Quarry provided in the ROMP application dated 2001 are based on water 

strikes recorded during mineral proving site investigations prior to mineral extraction 

at the site.  Due to the approximate nature of the levels of water strikes recorded 

during mineral proving site investigations there is uncertainty in the predicted 

recovered groundwater levels.  For the purpose of reducing the uncertainty the 

potential recovered groundwater levels have been reviewed by comparing the 

groundwater levels with the results of groundwater level monitoring, the position of 

the base of the sand and gravel aquifer and the saturated aquifer thickness 

recorded in the same aquifer at distance from the mineral extraction. 

4.2 Based on the results of the review it is concluded that the groundwater levels 

recorded at the site are affected by the dewatering and are below the likely 

recovered groundwater levels.  Generally the groundwater levels to the west of the 

site are higher than the groundwater levels recorded at the site and are higher than 

the potential recovered groundwater levels.  The elevation of the base of the sand 

and gravel varies across the site and affects the saturated thickness of the sand 

and gravel.  Based on the comparison with the saturated thickness of the sand and 

gravel recorded to the north and west of the site it is considered likely that the 

saturated thickness of the sand and gravel at the site will recover to levels similar to 

the potential recovered groundwater levels. 

4.3 Due to the variability in the sand and gravel aquifer across the site it is considered 

that for the purpose of designing a restoration scheme for the site the potential 

recovered groundwater levels presented at Appendix B should be considered as the 

minimum recovered groundwater levels.  Based on the information reviewed it is 

anticipated that maximum levels will be between the minimum recovered 

groundwater levels (Appendix B) and the maximum saturated aquifer thickness 

recorded in the vicinity of the site of approximately 6m.  Assuming that the base of 

the sand and gravel is approximately 18mAOD the maximum saturated aquifer 

thickness would give a groundwater level of approximately 24mAOD. 

4.4 The proposed restoration as presented at Appendix A is to a level lower than the 

original ground level.  Mineral extraction at the site includes the extraction of sand 
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and gravel to the base of the deposit.  It is likely that the infill material used in 

restoration comprises lower permeability materials than the sand and gravel aquifer.  

Groundwater levels in the in situ sand and gravel aquifer round the restored mineral 

extraction will recover and it is likely that groundwater in the sand and gravel will 

preferentially flow round the site to discharge to the valleys adjacent to the site 

thence to the Roman River or directly to the valley of the Roman River.  

Groundwater infiltrating the lower permeability restoration materials will be limited.  

Any infiltrating water will have a low flow rate.  Should the recovered groundwater 

level be higher than the restored ground level it is possible that groundwater may 

infiltrate through the sides of the restored landform and issue as surface water.  

Infiltrating groundwater can be managed by field drains directing the water to the 

valley features in the west of the restored site and via the water features in the 

restored quarry eventually to the Roman River consistent with the hydrogeological 

site setting prior to quarrying.  The restoration profile is such that an infiltrating 

groundwater that issues as surface water will drain to the water features in the west 

of the restored quarry. 
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Table 1 
Information reviewed and not included in the documents listed in Section 5 

(References) of this report 
 

Information reviewed Source 
Water level monitoring data provided 
in metres above ordnance datum 
(mAOD), measurements of dip 
provided in metres below the top of 
the well and plumb levels in metres 
which it has been assumed relate to 
the depths of the boreholes below 
the top of the well for boreholes BE1, 
BE2, BE3, BE4, BE8, BE9 and GR7 
collected between May 2005 and 
January 2012 inclusive.   

Environmental monitoring database held by Cory 
Environmental 

Water level monitoring data provided 
in metres above ordnance datum 
(mAOD) for boreholes BE1, BE2 and 
BE3 collected between January 
2000 and January 2001 inclusive. 

Environmental monitoring database held by Cory 
Environmental 

Water level monitoring provided in 
metres above ordnance datum 
(mAOD) for boreholes BE1, BE2, 
BE3, BE4, BE8 and BE9 collected 
between January 2001 and October 
2006 inclusive. 

Electronic data held on file by MJCA and used for the 
preparation of the report entitled Planning application and 
environmental statement for a proposed MBT plant and AD 
plant and restoration of the quarry void using plant residues 
and product and other pre-treated waste and proposals for the 
restoration of the residual area of land, all to open 
space/recreational use on land at Stanway Hall Quarry, East 
of Warren Lane, Colchester, Essex dated November 2006 
(report reference COR/CO/SPH/1399/01/EIA. 

Water level monitoring provided in 
metres below cover level and plumb 
depths provided in metres below the 
surface level for boreholes GR7, 
GR8 and BH09 collected between 
July 2004 and April 2012 inclusive. 

Environmental monitoring database held by Essex County 
Council 

Topographic levels of the ground 
level and the top of the monitoring 
borehole GR7. 

Topographic level information presented on the file entitled 
B30QU2010-09-09-3D.DXF provided by e-mail from Stuart 
Blackhurst of Tarmac Limited on 17 September 2010. 

Estimate of the topographic level of 
the cover level of the monitoring 
borehole GR8. 

Topographic level information presented on the plan entitled 
Monitoring location plan (drawing number 12002.BELL.01) 
presented in the report entitled Bellhouse Landfill Essex 
County Council Annual Monitoring Report July 2008 – June 
2009 prepared by Caulmert Limited and dated April 2010 
(report reference 1002.LF01.CN.AS.DH). 

Topographic level for the ground 
level and cover level at borehole 
BH09 

Topographic level information presented on the file entitled 
Embankment BH Depths.xls provided by Ian James of Essex 
County Council on 20 September 2012.  
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Figure 2

Groundwater levels recorded at the site between January 2001 and April 2012

TAR/ST/JRC/2725/01RGL
October 2012 
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Note: The water levels presented for GR8 have been calculated using the recorded dip measurements below the cover level and an estimate of the cover level  
derived from a plan provided by Essex County Council presenting  borehole locations and topographic levels of the ground surface in the vicinity of GR8.
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Figure 3
Saturated thickness of the sand and gravel at the site calculated from the level of the base of the sand and gravel 

shown on the boreholes logs and the groundwater levels recorded at the boreholes between January 2001 and 
April 2012
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Figure 4a

Groundwater levels recorded to the west of the site between January 2000 and April 2012

BE1 BE2 BH09
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Figure 4b 

Groundwater levels recorded to the west of the site between January 2000 and April 2012

BE3

TAR/ST/JRC/2725/01RGL
October 2012 
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Figure 5

Saturated thickness of the sand and gravel in the west of Colchester Quarry calculated from the level of the base 
of the sand and gravel shown on the boreholes logs and the groundwater levels recorded at the boreholes

BE1 BE2 BE3 BH09
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Note: For the purpose of calculating the saturated thickness for BE3 the ground level has been assumed to be approximately 0.5m below the level of the top of the
headworks (for which a level in metres above ordnance datum is available) based on an estimated value provided by Cory Environmental who monitor BE3 for 
groundwater level. 
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APPENDIX A  
 

COPY OF THE PROPOSED RESTORATION SCHEME DRAWING NUMBER B30 / 566A 
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APPENDIX B  
 

COPY OF FIGURE 7 FROM THE ‘WATER ENVIRONMENT’ SECTION OF THE 
ENVIRONMENTAL STATEMENT  
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APPENDIX C  
 

LOGS OF THE MONITORING BOREHOLES IN THE SAND AND GRAVEL AT THE SITE 
AND TO THE WEST OF THE SITE 
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APPENDIX D  
 

FIGURE 60 FROM REFERENCE 6 



‘Reconstruction of the depositional palaeoenvironment of sand and gravel deposits at Stanway Quarry, Colchester and it’s implication for further development of the quarry’ 
October 2008–January 2009                                                                         K.Leszczynska 
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Figure 1: Plan of the London Clay bedrock surface modeled in LSS software (supplied by Tarmac) with indicated cross sections




