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Published Data Sources 

i. Topographic maps at scales of 1:50,000, 1:25,000 and 1:2,500, Ordnance Survey (OS); 

ii. Open-source digital data (Meridian2, Panorama and Terra50 data-sets), OS; 

iii. 1:50,000-scale solid geological mapping, sheet-no. 342 (Swanage), Solid & Drift , 
2000, British Geological Survey (BGS); 

iv. Geoindex (http://www.bgs.ac.uk/geoindex), well details and borehole logs and On-line 
Lexicon of Named Rock Units (http://www.bgs.ac.uk/lexicon), November 2016, BGS; 

v. “A stratigraphical framework for the Lower Cretaceous of England”, Research report 
RR/080/03, P M Hopson, I P Wilkinson and M A Woods, BGS, 2008. 

vi. Environment Agency (EA) , September to November 2016: 

· Source Protection Zone (SPZ) spatial mapping data; 
· Licensed abstractions; 
· Flooding spatial mapping data; 
· Register of Waste Disposal Sites; 
· Local rainfall data; and 
· Water Framework Directive Catchment Mapping, Cycle 2. 

vii. Spatial mapping & citation information for Designated Sites of ecological interest (Sites 
of Special Scientific Interest [SSSI’s] & Special Areas of Conservancy [SAC’s]), 
November 2016, Natural England (NE); 

viii. Spatial mapping and Register information, Dorset Environmental Records Centre, 
October 2016; 

ix. Register of deregulated abstractions, Dorset County Council, December 2016; 

x. “Flood Estimation Handbook CD-ROM, Version 3.0”, Centre for Ecology and 
Hydrology (CEH; formerly the Institute of Hydrology [IoH]), 2009 and revised web-
based successor service; 

xi. "Climate & Drainage", Technical Bulletin No. 34, Ministry of Agriculture Fisheries & 
Food (MAFF), September 1976. 



 

 

Site Specific Data Sources 

i. “An Assessment of the Impact of the Proposed Additional Extraction and restoration on 
the Existing Hydrology and Hydrogeology in the vicinity of Swanworth Quarry, 
Dorset”, Leake CC, Principal Hydrogeologist, Tarmac Quarry Products Limited, for 
Tarmac Roadstone (Southern) Limited, August 1993; 

ii. “Encombe Estate, Report on Survey of Water Supply”, Martin & Boyland (1980) 
Limited, Agricultural & Domestic Water Engineers, August 1986. 

iii. “Swanworth Quarry, Proposed Extension Area, Application Area & Site Survey”, 
Tarmac Quarry Products Limited (TQPL), March 1987, Drawing Ref. S46/104; 

iv.  “Swanworth Quarry, Proposed Extension Area, Overburden Isopachytes”, TQPL, 
March 1987, Drawing Ref. S46/105; 

v. “Swanworth Quarry, Proposed Extension Area, Geological Survey”, TQPL, March 
1987, Drawing Ref. S46/106; 

vi. “Swanworth Quarry, Proposed Extension Area, Phased Working & Restoration, Phase 
1”, TQPL, March 1987, Drawing Ref. S46/108; 

vii. “Swanworth, Base Plan”, Tarmac Southern Limited (TSL), March 2003, Drawing Ref. 
S46/316; 

viii. “Swanworth Quarry, Landscape restoration Plan”, Mott Macdonald (MM) for SQQ, 
May 2011, drawing ref. 286952AA04/EVT/RES/001; 

ix. “Swanworth Quarry, Site Plan and June 2014 Topographic Survey”, QuarryDesign 
Limited (QDL) for SQQ, undated, drawing references 144-150607-01 & 03; 

x. “Swanworth Quarry, UAV Topo Survey, 19th January 2016”, DroneSurv Limited (DSL) 
for SQQ, Drawing Ref. 00144 - 03v1; 

xi. “Swanworth Quarry, Site Plan and April 2016 Topographic Survey”, QDL for SQQ, 
undated, Drawing Ref’s 144-160612-01 & 02; 

xii. “Swanworth Quarry, Phase 1 Extraction & Progressive Restoration”, QDL for SQQ, 
undated, Drawing Ref’s 144-160612-03; 

xiii. “Swanworth Quarry, Phase 2 Extraction & Progressive Restoration”, QDL for SQQ, 
undated, Drawing Ref’s 144-160612-04; 

xiv. “Swanworth Quarry, Phase 3 Extraction & Progressive Restoration”, QDL for SQQ, 
undated, Drawing Ref’s 144-160612-05; 

xv. "Swanworth Quarry, Dorset, Combe Extension, Site Location (General Context), Mullin 
design Associates (MDA) for SSQ, November 2014; 

xvi. "Swanworth Quarry, Advanced Landscape – Establishment Phase”, (MDA) for SSQ, 
June 2016; 

xvii. "Swanworth Quarry, Extraction Phase 1”, (MDA) for SSQ, June 2016; 

xviii. "Swanworth Quarry, Extraction Phase 2”, (MDA) for SSQ, June 2016; 

xix. "Swanworth Quarry, Extraction Phase 3”, (MDA) for SSQ, June 2016; 



 

 

xx. "Swanworth Quarry, Final Restoration”, (MDA) for SSQ, June 2016; 

xxi. “Swanworth Quarry Extension, 3D Development Views of Phased Extension”, QDL for 
SQQ, April 2016; 

xxii. “Waste Recovery Plan for Swanworth Quarry”, MM for SQQ, September 2011, 
Document Ref. EES/286952/B4/01C. 

xxiii. Preliminary walk over survey of the Site and its environs, BCL, October 2016, and; 

xxiv. Laboratory analysis of groundwater samples taken from the vicinity of the Site. 



 

 

Assessment & Calculation Methods 

i. "Hydrogeological Impact Appraisal for Dewatering Abstractions", Boak R, Bellis L, 
Low R, Mitchell R, Hayes P, McKelvey P, Neale S , EA Science Report 
SC040020/SR1, April 2007; 

ii. “The Calculation of Actual Evaporation and Soil Moisture Deficit over Specified 
Catchment Areas”, Grindley J, November 1969, Hydrological Memorandum 38, 
Meteorological Office (MO), Bracknell, UK; 

iii. “Estimation of Open Water Evaporation, Guidance for Environment Agency 
Practitioners”, R&D Handbook W6-043/HB, Finch JW and Hall RL, October 2001; 

iv. “Technical Management of Water in the Coal Mining Industry”, National Coal Board 
(NCB), 1982; 

v. “Kinematic wave nomogram for times of concentration”, American Society of Civil 
Engineers, Journal of the Hydraulics Division, Ragan RM, & Duru JO, 1972; 

vi. “Flood Studies Report, Volume II: Meteorological Studies”, Natural Environment 
Research Council (NERC), 1975; 

vii. “Flood Estimation for Small Catchments (IH 124)”, Institute of Hydrology, Report 
No.124, Marshall DCW & Bayliss AC, June 1994; 

viii. "Rainfall Runoff Management for Developments”, joint DEFRA / Environment Agency 
(EA) Flood and Coastal Erosion Risk Management R&D Programme, Report 
SC030219, Kellagher R, October 2013, and; 

ix. "Greenfield Runoff Estimation for Sites", HR Wallingford (HRW), on-line calculation 
tool18, UK Sustainable Drainage, Guidance & Tools. 

                                                

18 http://geoservergisweb2.hrwallingford.co.uk/uksd/greenfieldrunoff_js.htm 
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Appendix 3: Borehole Logs
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Appendix 4: Greenfield Runoff Rate 
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Appendix 5: Groundwater Level Data for 
the Portland Sandstone 
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Date GWL (mbGL) GWL (maOD)
20/01/1989 49.87 90.03
01/09/1989 44.19 95.71
03/10/1989 43.81 96.09
10/11/1989 44.48 95.42
01/12/1989 44.92 94.98
27/12/1989 45.37 94.53
06/02/1990 43.86 96.04
02/03/1990 43.98 95.92
30/03/1990 44.47 95.43
04/05/1990 45.1 94.8
01/06/1990 44.88 95.02
29/06/1990 44.76 95.14
03/08/1990 45.38 94.52
31/08/1990 44.98 94.92
02/11/1990 45.6 94.3
30/11/1990 44.5 95.4
22/12/1990 44.26 95.64
01/02/1991 44.83 95.07
28/02/1991 44.58 95.32
28/03/1991 44.72 95.18
02/05/1991 44.79 95.11
31/05/1991 45.24 94.66
27/06/1991 45.19 94.71
01/08/1991 45.72 94.18
29/08/1991 46.48 93.42
26/09/1991 46.7 93.2
31/10/1991 45.8 94.1
28/11/1991 45.51 94.39
23/12/1991 45.42 94.48
31/01/1992 46.71 93.19
27/02/1992 45.84 94.06
01/05/1992 44.78 95.12
01/06/1992 44.36 95.54
25/06/1992 45.16 94.74
30/07/1992 45.56 94.34
26/08/1992 47.38 92.52
10/07/1993 46.45 93.45
23/07/1993 45.36 94.54
09/08/1993 46.21 93.69

Historical groundwater level measurements wihin BH10.
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EX/1740137 EX/1740138 EX/1740139 EX/1740140
Quarry Void
(standing water)

WFS6B
(Spring Supply in Quarry Combe)

WFS19
(Combined Spring Supply: Quary 
Coombe & Westhill Combe, Encombe 
Estate Supply Pipeline, adj. Pumps 
@ Encombe Hall Pond)

WFS15B
(Spring Supply in Westhill Combe at 
Tunnel Entrance)

Water Supply (Water 
Quality) Reg's 2000 (UK-
DWS)

Groundwater 
Regulations 1998 (EU 
List I / II GW-PGWQ)

Surface Waters 
(Abstraction for Drinking 
Water) Regs 1996 (EU 
List I / II SW-PDW)

EU Groundwater 
Directive (EU List I / II 
GW-PGWQ)

EU Dangerous 
Substances Directive 
(EU List I /II GW-PGWQ)

EU Dangerous 
Substances Directive 
(EU List I / II SW-PAL)

World Health 
Organisation (GDWQ)

Analyte: Method Code: Units: 07/10/2016 07/10/2016 07/10/2016 07/10/2016
pH WSLM3 pH units 7.6 7.8 8 8.2 6 to 9
Conductivity uS/cm @ 25C WSLM2 uS/cm 220 570 737 760 2500
Total Alkalinity CaCO3 WSLM12 mg/l 46 250 243 216 NS NS NS NS NS NS NS
Bicarbonate Alkalinity as CaCO3 w WSLM12 mg/l 46 250 243 216 NS NS NS NS NS NS NS
Carbonate Alkalinity as CaCO3 w WSLM12 mg/l 0 0 0 0 NS NS NS NS NS NS NS
Total Acidity CaCO3 WSLM17 mg/l nil nil nil nil NS NS NS NS NS NS NS
Chloride Cl KONENS mg/l 26 52 67 77 250
Fluoride F ISEF mg/l 0.2 0.2 0.2 0.2 1.5
Total Sulphur SO4 (Diss.) ICPWATVAR mg/l 22.6 33 70.7 66.4 250
Calcium Ca (Diss.) ICPWATVAR mg/l 22.7 95.2 93.1 91.9 NS NS NS NS NS NS NS
Magnesium Mg (Diss.) ICPWATVAR mg/l 3.8 14.5 21.5 22.2 NS NS NS NS NS NS NS
Barium Ba (Diss.) ICPWATVAR mg/l 0.05 0.02 0.02 0.02 NS CNS 0.1
Strontium as Sr (Dissolved) a ICPWATVAR mg/l 0.23 0.14 0.24 0.22 NS NS NS NS NS NS NS
Sodium Na (Diss.) ICPWATVAR mg/l 16.5 29.1 39.2 43.7 200
Potassium as K (Dissolved) a ICPWATVAR mg/l 1.9 <1.0 2.4 3.1 NS NS NS NS NS NS NS
Nickel Ni (Total) ICPMSW mg/l <0.001 <0.001 <0.001 <0.001 0.02
Chromium Cr (Total) ICPMSW mg/l <0.001 <0.001 <0.001 <0.001 0.05
Cadmium Cd (Total) ICPMSW mg/l <0.0001 <0.0001 <0.0001 <0.0001 0.005
Copper Cu (Total) ICPMSW mg/l <0.001 <0.001 <0.001 <0.001 2
Lead Pb (Total) ICPMSW mg/l <0.001 <0.001 <0.001 <0.001 0.01
Zinc Zn (Total) ICPMSW mg/l <0.002 <0.002 0.003 <0.002 NS CNS 3
Iron Fe (Diss.) ICPWATVAR mg/l 0.04 0.11 0.11 0.11 0.2
Boron B (Diss.) ICPWATVAR mg/l 0.02 <0.01 0.06 0.04 1
Mercury Hg (Total) ICPMSW mg/l <0.0001 <0.0001 <0.0001 <0.0001 0.001
Ammonium as NH4 CALC_NH4 mg/l 0.09 <0.01 0.01 <0.01 0.5
Ammoniacal Nitrogen N KONENS mg/l 0.07 <0.01 0.01 <0.01 NS CNS NS CNS CNS 0.015
Nitrite as N KONENS mg/l 0.01 <0.01 <0.01 <0.01 0.5
Nitrate N KONENS mg/l 2.4 11.2 8.9 8.7 50
Phosphate P KONENS mg/l <0.01 0.02 0.02 0.03 NS NS NS NS NS NS NS
Diesel Range Organics TPHFID mg/l 0.02 <0.01 <0.01 <0.01 NS NS NS NS NS NS NS
TPH GC TPHFID mg/l 0.04 0.02 0.05 0.04 NS NS NS NS NS NS NS
Phosphorus as P (Total) a ICPWATVART mg/l <0.1 <0.1 <0.1 <0.1 NS NS NS NS NS NS NS
Total Nitrogen as N TNW mg/l 3 11 9 9 NS NS 0.1
>C8 - C10 TPHFID_0.01 mg/l <0.01 <0.01 <0.01 <0.01 NS NS NS NS NS NS NS
>C10 - C12 TPHFID_0.01 mg/l <0.01 <0.01 <0.01 <0.01 NS NS NS NS NS NS NS
>C12 - C16 TPHFID_0.01 mg/l <0.01 <0.01 <0.01 <0.01 NS NS NS NS NS NS NS
>C16 - C21 TPHFID_0.01 mg/l 0.011 <0.01 <0.01 <0.01 NS NS NS NS NS NS NS
>C21 - C35 TPHFID_0.01 mg/l 0.029 0.011 0.04 0.034 NS NS NS NS NS NS NS
Clopyralid PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Dicamba PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
2,3,6-TBA PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
MCPP PESTSW ug/l 0.08 0.06 0.04 0.08 NS NS NS NS NS NS 10
MCPA PESTSW ug/l <0.02 <0.02 <0.02 <0.02 NS NS NS NS NS NS 2
Dichlorprop PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
2,4-D PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Bromoxynil PESTSW ug/l <0.02 <0.02 <0.02 <0.02 NS NS NS NS NS NS NS
Triclopyr PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Pentachlorophenol PESTSW ug/l <0.02 <0.02 <0.02 <0.02 NS NS NS NS NS NS 9
Silvex PESTSW ug/l <0.02 <0.02 <0.02 <0.02 NS NS NS NS NS NS 9
2,4,5-T PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
MCPB PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Fluroxypyr PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
2,4-DB PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Bentazon PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Ioxynil PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Picloram PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
Benazolin PESTSW ug/l <0.02 <0.02 <0.02 <0.02 0.1
2,4-D Methyl Ester PESTSW ug/l <0.02 <0.02 <0.02 <0.02 NS NS NS NS NS NS NS

Water Quality Standards
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Introduction 
 
Inappropriate storage and handling of fuels and oils can result in contamination of ground, ground water 
and surface water. 
 
 
This procedure covers 
 
Bulk storage of fuels and oils, including waste oil 
Filling of bulk storage tanks 
Storage and handling of drums 
Refuelling operations 
Procedure for emptying bunded areas 
Fuel and oil spills 
 
 
Bulk storage of fuels and oils, including waste oil 
 
1. All fuels and oils in bulk shall be kept in bunded storage, the location of which shall be identified 

on a site plan. 
2. The walls and floor of storage bunds must be impervious to oil. 
3. Tank filling points shall be inside the bunded area. 
4. Delivery lines shall be overhead or, if underground, sleeved. 
5. Delivery nozzles shall be stored inside the bund and locked when not in use.  
6. Bund drain valves, where fitted, shall be designed so that they can only be removed by key or 

hand held tool, except when emptying the bund under controlled conditions. 
7. All bulk storage tanks shall be appropriately labelled with contents and capacity. 
8. Spill kits shall be provided close to hand. 
9. Bunded areas shall be checked weekly for build up of oil residues, rainwater or debris. 
10. The inside of the bund shall have a line painted to identify when 10% of the capacity has been 

filled by rainwater etc. 
 
 
Filling of bulk storage tanks 
 
1. A member of site staff must supervise all tank filling operations. 
2. Storage tank levels must be checked to gauge spare capacity before starting filling operations. 
3. Check delivery hoses and hose connections for leaks. 
4. Report spillages and leaks and clean them up promptly, disposing of waste correctly according to 

the requirements of prevailing regulation(s). 
 
 
Storage and handling of drums 
 
1. All drums and containers used for the storage of fuels and oils, including waste oil, shall be 

appropriately labelled and kept in designated areas identified on a site plan. This will include 
temporary storage areas. 

2. All drums or containers will be kept in bunded storage or on bund trays. This will include 
temporary storage. 

3. Where drum taps are fitted these should be secure. The tap should be positioned over a bund 
tray to collect drips and spillage. 



 

 

4. No drum shall be stored in the open without a drum cap fitted. 
5. Drums shall be secured when moving them about the site. 
6. Report spillages and leaks and clean them up promptly. 
7. Spill kits shall be provided. 
8. Drum storage areas shall be checked weekly for evidence of poor practice. 
 
 
Refuelling operations 
 
1. The person refuelling the vehicle must be present throughout the entire refuelling operation. 
2. Check vehicle fuel tank level before starting refuelling operations to gauge how much fuel is 

required. 
3. Check delivery hose from the pump / tank to the nozzle for leaks. 
4. All delivery nozzles shall be fitted with an automatic cut-out to prevent over-filling. 
5. Ensure delivery nozzle is held upright when moving between storage tank and vehicle. 
6. Operatives should be prepared to react to any gas oil splashing out whilst re-fuelling. 
7. Fuel delivery nozzles shall be locked or similarly disabled when not in use. 
8. Report spillages and leaks and clean them up promptly. 
 
 
Procedure for emptying bunded areas 
 
1. Authority of site management is required before emptying a bund. 
2. Details of bund emptying shall be recorded and maintained on site. 
3. If the contents of the bund include floating oil then the water underneath this oil should be 

carefully pumped out. The remaining oil coated water should be collected and disposed of 
through a licensed contractor. 

4. The reason for bund contamination shall be investigated. 
 
 
Fuel and oil spills 
1. Any spillage that cannot be cleaned up promptly with a rag or use of a shovel-full of absorbent 

material must be reported to the site Manager or his designated deputy who will co-ordinate the 
response and investigate the cause. 

2. Spills to ground shall be absorbed and prevented from spreading by using absorbent materials 
such as sand, fines, absorbent mats, paper or cloth. 

3. Halt the movement of fuel or oil towards a watercourse by creating a barrier in front of it by sand 
bagging, deployment of absorbent boom or use of 3mm or finer dust. 

4. If oil enters a watercourse, prevent it spreading by deploying an absorbent boom. 
5. If spilt oil or fuel leaves the site the Quarry Manager must inform the Environment Agency (EA). 
6. Contaminated materials from clean-up should be put in an appropriately labelled container and 

disposed of through a licensed contractor in line with regulatory requirements as stipulated bythe 
EA. 

 


