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Offices: Equipment and Methods Window Sample No
K h u l ‘ Belper: 01773 829988 Premier windowless sample drilling
m b |( Keston: 01689 889980 rig MWS7
| | Ie re roo email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 - WLS
Location: Hythe, Kent Level Scale
6.000 1:25
. . , Logged By
Client: Shepway District Council Dates: 24/06/2015 GOB
Well |Water| Samples & In Situ Testing Depth in metres -
Strike | Depth (m) | Type Results (thickness) Stratum Description
Rough grasses over TOPSOIL composed of firm brown slightly
sandy gravelly clayey SILT with frequent rootlets.
.2
e MADE GROUND composed of medium dense brown clayey sandy GRAVEL
with occasional red brick fragments. r
0.49 MADE GROUND composed of firm dark grey gravelly CLAY with
occasional red brick and bituminous fragments. r
(0.70)
1
1.10 -
MADE GROUND composed of soft brown / grey slightly sandy clayey
SILT with red brick fragments, occasional bituminous fragments
(0.40) and lenses of clayey sand. Possible ashen odour. L
1.50 -
MADE GROUND composed of dark grey / dark brown clayey silty SAND
with occasional gravels and red brick fragments.
F2
(2.00) r
-3
3.50 -
= Soft dark grey slightly sandy clayey SILT.
(0.30) _ |
3.80 1= - X
: Medium dense dark brown clayey sandy GRAVEL. Gravel fine to
coarse rounded to sub rounded, sand medium to coarse. r
(0.40) 4
4,20 - -
. Medium dense brown / dark brown sandy GRAVEL. Gravel fine to
coarse rounded to sub rounded, sand medium to coarse. [
(0.80) L
Type Results ok Endof Window Sample at 5.00m | I

Remarks:

IVN - in-situ hand vane

IPP - in-situ pocket penetrometer
SPT - in-situ standard penetration test
PID - in-situ photoionization detector

D - small disturbed sample (tub)
J - amber glass jar (250ml)

V - amber glass jar (60ml)

B - bulk disturbed sample

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03












Analytical Report Number: 15-74167

Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458142 458143 458144 458145 458146
Sample Reference MTP1 MTP1 MTP2 MTP2 MTP3
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.30-0.40 1.00-1.20 0.20-0.40 1.90-2.00 0.30-0.50
Date Sampled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 17/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

. ec @ g
Analytical Parameter s ) T8
(Soil Analysis) 7 g7 g
gs Z
S
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 43
Moisture Content % N/A NONE 6.0 7.1 9.6 20 9.0
Total mass of sample received kg 0.001 NONE 1.1 1.3 1.1 0.89 1.2
Asbestos in Soil Screen / Identification Name Type N/A 1SO 17025 - - - - Am05|te‘&
Chrysotile
Asbestos in Soil Type N/A 1SO 17025 - - - - Detected
Asbestos Quantification % 0.001 ] ISO 17025 - - - - 0.002
General Inorganics
pH pH Units N/A MCERTS 7.9 7.7 7.3 7.7 8.0
Total Cyanide mg/kg 1 MCERTS <1 <1 <1 <1 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 | MCERTS 0.16 0.12 0.044 0.87 0.13
Water Soluble Sulphate as SO, (2:1) mg/kg 2.5 MCERTS 160 120 44 870 130
Water Soluble SO4 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 0.079 0.060 0.022 0.44 0.067
Sulphide mg/kg 1 MCERTS 19 1.6 2.8 2.8 3.5
Organic Matter % 0.1 MCERTS 3.2 3.3 4.3 3.8 2.1
Total Phenols
|Total Phenols (monohydric) mgkg | 1 | MmcerTs | <1.0 <1.0 <1.0 <1.0 | <1.0
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS < 0.05 0.22 < 0.05 < 0.05 0.13
Acenaphthylene mg/kg 0.1 MCERTS 0.38 0.42 0.18 < 0.10 0.41
Acenaphthene mg/kg 0.1 MCERTS 0.17 0.55 < 0.10 < 0.10 0.17
Fluorene mg/kg 0.1 MCERTS 0.17 0.83 < 0.10 < 0.10 0.24
Phenanthrene mg/kg 0.1 MCERTS 2.2 7.6 1.1 0.99 2.6
Anthracene mg/kg 0.1 MCERTS 0.62 2.2 0.26 0.29 0.96
Fluoranthene mg/kg 0.1 MCERTS 7.2 14 2.9 2.2 8.8
Pyrene mg/kg 0.1 MCERTS 6.6 12 2.5 1.9 7.8
Benzo(a)anthracene mg/kg 0.1 MCERTS 3.5 7.1 1.4 1.3 5.9
Chrysene mg/kg 0.05 MCERTS 4.4 6.8 1.6 1.5 4.4
Benzo(b)fluoranthene mg/kg 0.1 MCERTS 4.2 7.8 1.7 0.94 5.7
Benzo(k)fluoranthene mg/kg 0.1 MCERTS 3.4 4.5 0.82 0.66 4.0
Benzo(a)pyrene ma/kg 0.1 MCERTS 4.5 7.5 1.6 0.93 5.6
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 2.6 3.7 0.80 0.50 3.1
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 0.22 0.40 < 0.10 < 0.10 0.75
Benzo(ghi)perylene mg/kg 0.05 MCERTS 3.4 4.9 1.1 0.59 3.7
Total PAH
| speciated Total EPA-16 PAHs makg | 1.6 | mcerTs | 43.5 79.9 15.8 11.8 | 54.2

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2

Page 2 of 13




Analytical Report Number: 15-74167
Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458142 458143 458144 458145 458146
Sample Reference MTP1 MTP1 MTP2 MTP2 MTP3
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.30-0.40 1.00-1.20 0.20-0.40 1.90-2.00 0.30-0.50
Date Sampled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 17/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter S § g: E{ g
(Soil Analysis) @ é’- S 58

S
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 14 14 13 35 9.1
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 < 0.2 <0.2 0.8 <0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0 <4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 35 24 25 36 18
Copper (aqua regia extractable) mg/kg 1 MCERTS 46 45 27 850 30
Lead (aqua regia extractable) mg/kg 1 MCERTS 150 190 91 150 82
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS 1.3 <0.3 <03 <0.3 <03
Nickel (aqua regia extractable) mg/kg 1 MCERTS 24 22 25 72 18
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 150 150 130 710 120
Monoaromatics
Benzene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Toluene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
p & m-xylene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
o-xylene pg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) pg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS <20 <2.0 <2.0 <20 <2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS <8.0 < 8.0 <8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS 52 < 8.0 < 8.0 48 <8.0
TPH-CWG - Aliphatic (EC5 - EC35) ma/kg 10 MCERTS 52 < 10 < 10 48 <10
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS <0.1 < 0.1 <0.1 < 0.1 <0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS <2.0 2.6 <2.0 <2.0 <20
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 44 46 < 10 14 31
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 170 100 18 50 67
TPH-CWG - Aromatic (EC5 - EC35) ma/kg 10 MCERTS 220 150 18 64 98

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2

Page 3 of 13




Analytical Report Number: 15-74167

Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458147 458148 458149 458150 458151
Sample Reference MTP3 MTP4 MTP5 MTP5 MWS1
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 2.00-2.50 0.90-1.00 0.40-0.60 1.50 0.40-0.50
Date Sampled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
>
. ec w8
Analytical Parameter s g3 g8
(Soil Analysis) g g5 i
gs Z
S
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 20 <0.1
Moisture Content % N/A NONE 12 15 16 16 9.4
Total mass of sample received kg 0.001 NONE 1.5 1.2 1.0 0.60 1.2
Asbestos in Soil Screen / Identification Name Type N/A 1SO 17025 - Am05|te.& - - Amosite
Chrysotile
Asbestos in Soil Type N/A 1SO 17025 - Detected - - Detected
Asbestos Quantification % 0.001 | ISO 17025 - 0.015 - - < 0.001
General Inorganics
pH pH Units N/A MCERTS 7.9 7.4 7.6 7.2 8.5
Total Cyanide mg/kg 1 MCERTS <1 <1 <1 9 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 | MCERTS 0.99 3.6 0.62 3.6 0.35
Water Soluble Sulphate as SO, (2:1) mg/kg 2.5 MCERTS 990 3600 620 3600 350
Water Soluble SO4 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 0.50 1.8 0.31 1.8 0.17
Sulphide mg/kg 1 MCERTS 11 <1.0 7.0 6.0 <1.0
Organic Matter % 0.1 MCERTS 1.0 2.4 3.8 4.1 1.8
Total Phenols
|Total Phenols (monohydric) mgkg | 1 | MmcerTs | <1.0 < 1.0 <1.0 <1.0 | <1.0
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS 1.2 < 0.05 0.07 0.16 0.85
Acenaphthylene mg/kg 0.1 MCERTS 0.71 < 0.10 0.24 0.27 1.4
Acenaphthene mg/kg 0.1 MCERTS 2.7 < 0.10 0.15 0.17 2.5
Fluorene mg/kg 0.1 MCERTS 3.6 < 0.10 < 0.10 0.18 2.8
Phenanthrene mg/kg 0.1 MCERTS 20 0.89 2.2 2.4 28
Anthracene mg/kg 0.1 MCERTS 5.5 0.30 0.70 0.95 7.8
Fluoranthene mg/kg 0.1 MCERTS 24 2.9 6.4 8.5 41
Pyrene mg/kg 0.1 MCERTS 19 2.5 5.2 7.4 33
Benzo(a)anthracene mg/kg 0.1 MCERTS 11 1.8 3.3 5.3 21
Chrysene mg/kg 0.05 MCERTS 8.4 1.6 2.9 4.4 17
Benzo(b)fluoranthene mg/kg 0.1 MCERTS 9.0 2.3 2.7 5.2 22
Benzo(k)fluoranthene mg/kg 0.1 MCERTS 6.0 1.0 2.5 3.8 9.6
Benzo(a)pyrene mg/kg 0.1 MCERTS 8.2 1.8 2.7 4.9 19
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 4.8 1.1 1.7 2.8 10
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 0.97 0.22 0.35 0.66 2.0
Benzo(ghi)perylene mg/kg 0.05 MCERTS 5.0 1.2 1.9 3.3 12
Total PAH
| speciated Total EPA-16 PAHs matkg | 1.6 | mcerTs | 129 17.7 33.1 50.4 | 230

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2

Page 4 of 13




Analytical Report Number: 15-74167
Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458147 458148 458149 458150 458151
Sample Reference MTP3 MTP4 MTP5 MTP5 MWS1
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 2.00-2.50 0.90-1.00 0.40-0.60 1.50 0.40-0.50
Date Sampled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter S § g: E{ g
(Soil Analysis) @ é’- S 58

S
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 11 15 9.7 50 16
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 0.3 0.2 <0.2 <0.2
Chromium (hexavalent) mg/kg 4 MCERTS <4.0 < 4.0 < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 20 19 23 110 28
Copper (aqua regia extractable) mg/kg 1 MCERTS 12 16 27 210 120
Lead (aqua regia extractable) mg/kg 1 MCERTS 280 63 110 660 190
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <03 <03 <0.3 0.6 0.5
Nickel (aqua regia extractable) mg/kg 1 MCERTS 25 19 23 87 44
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 2.7 <1.0 <1.0 2.2
Zinc (aqua regia extractable) mg/kg 1 MCERTS 89 91 120 1100 230
Monoaromatics
Benzene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Toluene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
p & m-xylene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
o-Xylene pg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) pg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS 2.7 <20 <2.0 <20 2.2
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS <8.0 <8.0 < 8.0 <8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS <8.0 <8.0 19 55 16
TPH-CWG - Aliphatic (EC5 - EC35) ma/kg 10 MCERTS < 10 < 10 19 55 18
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 < 0.1 <0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 2.7 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 28 2.4 <2.0 <20 28
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 150 17 23 19 210
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 180 39 47 31 260
TPH-CWG - Aromatic (EC5 - EC35) ma/kg 10 MCERTS 360 58 70 49 500

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2

Page 5 of 13




Analytical Report Number: 15-74167

Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458152 458153 458154 458155 458156
Sample Reference MWS1 MWS2 MWS2 MWS4 MWS6
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.40-1.70 0.40-0.60 2.50-2.80 0.30-0.50 0.30-0.50
Date Sampled 18/06/2015 18/06/2015 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

. ec @ g
Analytical Parameter s ) T8
(Soil Analysis) 7 g7 g
gs Z
S
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Moisture Content % N/A NONE 6.9 4.3 3.8 11 7.5
Total mass of sample received kg 0.001 NONE 1.3 1.3 1.2 0.87 1.3
Asbestos in Soil Screen / Identification Name Type N/A 1SO 17025 - Chryso.t lle- Loose - - Chrysolt lle- Loose
fibres fibres
Asbestos in Soil Type N/A 1SO 17025 - Detected - - Detected
Asbestos Quantification % 0.001 | ISO 17025 - - - - -
General Inorganics
pH pH Units N/A MCERTS 8.5 8.5 8.6 7.8 9.0
Total Cyanide mg/kg 1 MCERTS <1 2 1 <1 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 | MCERTS 0.37 0.29 0.25 0.055 0.54
Water Soluble Sulphate as SO, (2:1) mg/kg 2.5 MCERTS 370 290 250 55 540
Water Soluble SO4 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 0.18 0.15 0.13 0.027 0.27
Sulphide mg/kg 1 MCERTS 1.1 81 11 <1.0 9.8
Organic Matter % 0.1 MCERTS 2.9 2.7 1.7 1.0 2.3
Total Phenols
|Total Phenols (monohydric) mgkg | 1 | MmcerTs | <1.0 < 1.0 <1.0 <1.0 | <1.0
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS 0.70 0.59 0.63 < 0.05 0.24
Acenaphthylene mg/kg 0.1 MCERTS 3.4 1.9 4.0 < 0.10 1.8
Acenaphthene mg/kg 0.1 MCERTS 23 2.2 3.0 < 0.10 1.9
Fluorene mg/kg 0.1 MCERTS 22 2.5 5.0 < 0.10 2.6
Phenanthrene mg/kg 0.1 MCERTS 190 30 41 0.21 21
Anthracene mg/kg 0.1 MCERTS 53 6.0 12 < 0.10 6.8
Fluoranthene mg/kg 0.1 MCERTS 300 76 73 0.54 45
Pyrene mg/kg 0.1 MCERTS 230 63 61 0.48 38
Benzo(a)anthracene mg/kg 0.1 MCERTS 130 41 32 0.27 24
Chrysene mg/kg 0.05 MCERTS 100 33 30 0.31 18
Benzo(b)fluoranthene mg/kg 0.1 MCERTS 110 46 34 0.28 28
Benzo(k)fluoranthene mg/kg 0.1 MCERTS 56 20 12 0.15 9.1
Benzo(a)pyrene mg/kg 0.1 MCERTS 91 37 26 0.24 21
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 50 23 15 < 0.10 13
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 11 4.4 3.0 < 0.10 3.0
Benzo(ghi)perylene mg/kg 0.05 MCERTS 57 24 17 < 0.05 15
Total PAH
| speciated Total EPA-16 PAHs matkg | 1.6 | mcerTs | 1430 411 369 2.48 | 248

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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Analytical Report Number: 15-74167
Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458152 458153 458154 458155 458156
Sample Reference MWS1 MWS2 MWS2 MWS4 MWS6
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.40-1.70 0.40-0.60 2.50-2.80 0.30-0.50 0.30-0.50
Date Sampled 18/06/2015 18/06/2015 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter S § g: E{ g
(Soil Analysis) @ é’- S 58

S
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 10 10 14 23 16
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 0.8
Chromium (hexavalent) mg/kg 4 MCERTS <4.0 < 4.0 < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 18 29 35 64 26
Copper (aqua regia extractable) mg/kg 1 MCERTS 150 31 47 4.0 48
Lead (aqua regia extractable) mg/kg 1 MCERTS 68 340 110 23 150
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <0.3 0.5 <0.3 <03 <0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 24 20 56 52 26
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 1.9 <1.0 <1.0 <1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 78 120 170 66 370
Monoaromatics
Benzene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Toluene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
p & m-xylene pa/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
o-Xylene pg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) pg/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS 1.2 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS 35 3.6 3.1 <20 <2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS 62 11 < 8.0 < 8.0 8.2
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS 120 51 29 < 8.0 45
TPH-CWG - Aliphatic (EC5 - EC35) ma/kg 10 MCERTS 220 66 32 < 10 54
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 < 0.1 <0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 1.5 1.7 2.1 <1.0 <1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 380 30 38 <20 22
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 2200 470 340 <10 250
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 2500 1200 550 12 490
TPH-CWG - Aromatic (EC5 - EC35) ma/kg 10 MCERTS 5000 1700 930 12 760

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 15-74167

Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458157 458158 458159
Sample Reference MWS6 MWS7 MWS7
Sample Number None Supplied None Supplied None Supplied
Depth (m) 1.00-1.50 1.00-1.40 3.50-3.80
Date Sampled 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied
>
. ec w8
Analytical Parameter s g3 g8
(Soil Analysis) g g5 i
gs Z
S
Stone Content % 0.1 NONE <0.1 <0.1 <0.1
Moisture Content % N/A NONE 18 15 19
Total mass of sample received kg 0.001 NONE 1.2 1.1 1.1
Asbestos in Soil Screen / Identification Name Type N/A 1SO 17025 - - -
Asbestos in Soil Type N/A 1SO 17025 - - -
Asbestos Quantification % 0.001 | ISO 17025 - - -
General Inorganics
pH pH Units N/A MCERTS 7.9 8.1 7.8
Total Cyanide mg/kg 1 MCERTS 2 <1 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 | MCERTS 3.5 0.16 0.95
Water Soluble Sulphate as SO, (2:1) mg/kg 2.5 MCERTS 3500 160 950
Water Soluble SO4 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 1.8 0.080 0.47
Sulphide mg/kg 1 MCERTS 1.1 <1.0 3.9
Organic Matter % 0.1 MCERTS 1.5 1.2 2.4
Total Phenols
|Total Phenols (monohydric) mgkg | 1 | MmcerTs | <1.0 < 1.0 <1.0 |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS 0.11 < 0.05 < 0.05
Acenaphthylene mg/kg 0.1 MCERTS 0.52 < 0.10 0.23
Acenaphthene mg/kg 0.1 MCERTS <0.10 < 0.10 <0.10
Fluorene mg/kg 0.1 MCERTS <0.10 < 0.10 <0.10
Phenanthrene mg/kg 0.1 MCERTS 1.9 1.3 1.1
Anthracene mg/kg 0.1 MCERTS 0.53 0.34 0.30
Fluoranthene mg/kg 0.1 MCERTS 7.4 2.7 4.3
Pyrene mg/kg 0.1 MCERTS 6.4 2.2 3.7
Benzo(a)anthracene mg/kg 0.1 MCERTS 3.7 1.2 1.7
Chrysene mg/kg 0.05 MCERTS 4.8 1.1 2.7
Benzo(b)fluoranthene mg/kg 0.1 MCERTS 5.3 0.84 2.6
Benzo(k)fluoranthene mg/kg 0.1 MCERTS 3.7 0.51 1.3
Benzo(a)pyrene mg/kg 0.1 MCERTS 4.7 0.63 1.9
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 3.1 0.30 1.3
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 0.78 < 0.10 0.23
Benzo(ghi)perylene mg/kg 0.05 MCERTS 3.2 0.43 1.6
Total PAH
| speciated Total EPA-16 PAHs matkg | 1.6 | mcerTs | 46.1 11.4 23.0 |

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 15-74167
Project / Site name: Princes Parade , Hythe

Your Order No: 15-S2-FDO-LABS

Lab Sample Number 458157 458158 458159
Sample Reference MWS6 MWS7 MWS7
Sample Number None Supplied None Supplied None Supplied
Depth (m) 1.00-1.50 1.00-1.40 3.50-3.80
Date Sampled 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied

Analytical Parameter S § g: E{ g
(Soil Analysis) @ é’- S 58

S
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 20 8.7 16
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS 1.1 <0.2 <0.2
Chromium (hexavalent) mg/kg 4 MCERTS <4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 27 25 34
Copper (aqua regia extractable) mg/kg 1 MCERTS 40 8.6 36
Lead (aqua regia extractable) mg/kg 1 MCERTS 840 39 73
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS 0.6 <03 <0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 19 21 26
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 <1.0 <1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 1200 55 75
Monoaromatics
Benzene pa/kg 1 MCERTS <1.0 <1.0 <1.0
Toluene pa/kg 1 MCERTS <1.0 <1.0 <1.0
Ethylbenzene pa/kg 1 MCERTS <1.0 <1.0 <1.0
p & m-xylene pa/kg 1 MCERTS <1.0 <1.0 <1.0
o-Xylene pg/kg 1 MCERTS <1.0 <1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) pg/kg 1 MCERTS <1.0 <1.0 <1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS <0.1 < 0.1 <0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS <1.0 <1.0 <1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS <2.0 <20 <2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS <8.0 <8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS 9.5 < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) ma/kg 10 MCERTS < 10 < 10 <10
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS <1.0 1.5 <1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 2.7 5.4 <2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 33 22 23
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 97 32 62
TPH-CWG - Aromatic (EC5 - EC35) ma/kg 10 MCERTS 130 62 85

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 15-74167
Project / Site name: Princes Parade , Hythe
Your Order No: 15-S2-FDO-LABS

Certificate of Analysis - Asbestos Quantification

Methods:
Qualitative Analysis

The samples were analysed qualitatively for asbestos by polarising light and dispersion staining as described by the Health and Safety Executive in
HSG 248.

Quantitative Analysis

"The analysis was carried out using our documented in-house method A006 based on HSE Contract Research Report No: 83/1996: Development and
Validation of an analytical method to determine the amount of asbestos in soils and loose aggregates (Davies et al, 1996) and HSG 248. Our method
includes initial examination of the entire representative sample, then fractionation and detailed analysis of each fraction, with quantification by hand
picking and weighing.

Any material greater than 16mm is considered as Bulk sample and reported separately, asbestos content (if any) is not included in the final
Quantitative analysis. The limit of detection (reporting limit) of this method is 0.001 %.

The method has been validated using samples of at least 100 g, results for samples smaller than this should be interpreted with caution.
Both Qualitative and Quantitative Analyses are UKAS accredited.

Samole Sample | Sample Asbestos Containing Asbestos by hand Total %
Numzer Sample ID| Depth | Weight | Material Types Detected PLM Results picking/weighing Asbestos in
(m) (9) (ACM) (%) Sample

458146 MTP3  |030-050| 115 | InsulationLagging & Loose Amosite & 0.002 0.002
Fibres Chrysotile

458148 MTP4  |0.90-1.00| 103 |IMsulation Board/Tile & Loose Amosite & 0.015 0.015
Fibres Chrysotile

458151 MWS1 0.40-0.50 127 Loose Fibres Amosite < 0.001 < 0.001

Opinions and interpretations expressed herein are outside the scope of UKAS accreditatior

Iss No 15-74167-2
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 10 of 13




Analytical Report Number: 15-74167
Project / Site name: Princes Parade , Hythe

Lab Sample Number 458160 458161
Sample Reference MTP2 MTP5
Sample Number None Supplied None Supplied
Depth (m) 0.40 0.60
Date Sampled 17/06/2015 17/06/2015
Time Taken None Supplied None Supplied
o 2
c = w3
Analytical Parameter (Bulk Analysis) 2 & ?.. % 2
7] g- o H 'Ig).
3
Chrysotie- Chrysotie-
Asbestos Identification Name Hard/cement type | Hard/cement type
Type N/A _ ]1SO 17025 material material

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 15-74167
Project / Site name: Princes Parade , Hythe

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS

validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

I-ar"l’umberr Referernce NumBer Depth (m) |Sample Description *
458142 MTP1 None Supplied| 0.30-0.40 ]Beige loam and sand with gravel and vegetation.
458143 MTP1 None Supplied 1.00-1.20 |Beige loam and sand with gravel and vegetation.
458144 MTP2 None Supplied|  0.20-0.40 ]Beige loam and sand with gravel and vegetation.
458145 MTP2 None Supplied| 1.90-2.00 ]Beige loam and sand with gravel and vegetation.
458146 MTP3 None Supplied| 0.30-0.50 ]Beige loam and sand with gravel and vegetation.
458147 MTP3 None Supplied| 2.00-2.50 ]Beige loam and sand with gravel and vegetation.
458148 MTP4 None Supplied| 0.90-1.00 ]Beige loam and sand with gravel and vegetation.
458149 MTP5 None Supplied | 0.40-0.60 ]Beige loam and sand with gravel and vegetation.
458150 MTP5 None Supplied 1.50 Beige loam and sand with gravel and vegetation.
458151 MWS1 None Supplied |  0.40-0.50 |Beige loam and sand with gravel and vegetation.
458152 MWS1 None Supplied| 1.40-1.70 |Beige loam and sand with gravel and vegetation.
458153 MWS2 None Supplied |  0.40-0.60 |Beige loam and sand with gravel and vegetation.
458154 MWS2 None Supplied |  2.50-2.80 |Beige loam and sand with gravel and vegetation.
458155 MWS4 None Supplied |  0.30-0.50 |Beige loam and sand with gravel and vegetation.
458156 MWS6 None Supplied |  0.30-0.50 |Beige loam and sand with gravel and vegetation.
458157 MWS6 None Supplied 1.00-1.50 |Beige loam and sand with gravel and vegetation.
458158 MWS7 None Supplied 1.00-1.40 |Beige loam and sand with gravel and vegetation.
458159 MWS7 None Supplied |  3.50-3.80 |Beige loam and sand with gravel and vegetation.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 15-74167
Project / Site name: Princes Parade , Hythe
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW)

. - P - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Asbestos identification in Bulks Asbestos Identification with the use of polarised In house method based on HSG 248 A001-PL w 1SO 17025

light microscopy in conjunction with disperion
staining techniques.
Asbestos Quantification The analysis was carried out using documented in- |HSE Report No: 83/1996, HSG 248, HSG A006 D 1SO 17025
house method based on references. 264 & SCA Blue Book (draft).
BTEX and MTBE in soil Determination of BTEX in soil by headspace GC- In-house method based on USEPA8260 L073S-PL w MCERTS
MS.
Hexavalent chromium in soil Determination of hexavalent chromium in soil by  JIn-house method L080-PL w MCERTS
extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colorimetry.
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 L038-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 3, L019-UK/PL w NONE
1990, Chemical and Electrochemical Tests
Monohydric phenols in soil Determination of phenols in soil by extraction with |In-house method based on Examination of L080-PL w MCERTS
sodium hydroxide followed by distillation followed |Water and Wastewater 20th Edition:
by colorimetry. Clesceri, Greenberg & Eaton (skalar)
Organic matter in soil Determination of organic matter in soil by oxidising |BS1377 Part 3, 1990, Chemical and L023-PL D MCERTS
with potassium dichromate followed by titration Electrochemical Tests
with iron (II) sulphate.
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, L099-PL D MCERTS
followed by electrometric measurement. 1990, Chemical and Electrochemical Tests
Speciated EPA-16 PAHSs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270 L064-PL D MCERTS
extraction in dichloromethane and hexane followed
by GC-MS with the use of surrogate and internal
standards.
Stones content of soil Standard preparation for all samples unless In-house method based on British Standard | L019-UK/PL D NONE
otherwise detailed. Gravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate, water soluble, in soil Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, L038-PL D MCERTS
OES. Results reported directly (leachate 1990, Chemical and Electrochemical Tests,
equivalent) and corrected for extraction ratio (soil |2:1 water:soil extraction, analysis by ICP-
equivalent). OES.
Sulphide in soil Determination of sulphide in soil by acidification In-house method L010-PL D MCERTS
and heating to liberate hydrogen sulphide, trapped
in an alkaline solution then assayed by ion
selective electrode.
Total cyanide in soil Determination of total cyanide by distillation In-house method based on Examination of LO80-PL w MCERTS
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)
TPHCWG (Soil) Determination of hexane extractable hydrocarbons |In-house method LO76-PL w MCERTS

in soil by GC-MS/GC-FID.

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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MODIFIED WILSON AND CARD GAS CHARACTERISTIC SITUATION

SITE: Princes Parade JOB NUMBER: 17436ai 04/11/2016
Carbon Dioxide
carbon dioxide concentration greater than 5%
i i 9.30
ERmIm €25 ComaariiEi i s consider Characteristic Situation 2
Maximum Measured Steady Flow 0.10 |Lhr?
Gas Screening Value 0.01 |Lhrt
Characteristic Situation -
if measured values are zero then resolution limit of instrument is used for calculation of GSV
worst case carbon dioxide or methane characteristic situation value defines overall characterstic situation for the site
Modified Wilson and Card Classification
BS 8485:2015 Gas Protection Scores - refer to standard for full guidance
Minimum Gas Protection Score Required
Characteristic A N Gas Screening Value - Typical Source of - - - -
L Risk Classification g s Additional Factors v X Type A Building Type B Building Type C Building Type D Building
Situation Threshold (Lhr™) Generation
typically methane not to
exceed 1% and/or carbon | natural soils with low organic
very low risk <0.07 dioxide 5% otherwise content; 'typical' made 0 0 0 0
consider increase to situation ground
2
borehole air flow rate not to o
1 ) natural soils with high
2 low risk 0.07t0<0.7 erceed JOL I Otherwise |oqat/organic content; typical 35 35 25 15
consider increase to situation
3 made ground
3 moderate risk 0.7t0<3.5 TR 45 4 3 25
mineworking flooded
quantitative risk assessment mineworking susceptible to » »
4 moderate to high risk 3.5to<15 fecuitcdliclevaliate Scopelof | [ it 6.5 55 4.5 35
protective measures
mineworking unflooded hazard too high for this
high risk 15 to <70 inactive with shallow method to define protection 6.5 5.5 4.5
workings near surface measures
hazard too high for this hazard too high for this
very high risk >70 recent landfill site method to define protection | method to define protection 7.5 6.5
measures measures
BS 8485:2015 Gas Protection Measures - refer to standard for full guidance
Select two or more elements from the following three types of protection to achieve score (only one element per type permitted)
Structural Barrier Score 8) Ventilation Measures Score Gas Resistant Membrane Score
Gas resistant membrane meeting all of the following
criteria:
Pressure relief pathway (usually formed of low fines
Precast suspended segmental subfloor (i.e. beam and . G . A y' N
block) 0 gravel or with a thin geocomposite blanket or strips 0.5 1. sufficiently impervious to the gases with a methane
terminating in a gravel trench external to the building) gas transmission rate <40.0 ml/day/m2/atm (average)
for sheet and joints (tested in accordance with BS ISO
15105-1 manometric method)
2. sufficiently durable to remain serviceable for the
Very good performance E) 25 antfcipated life of the building and duration of gas
emissions
Cast in situ ground-bearing floor slab (with only a8 Passive sub floor 3. sufficiently strong to withstand in-service stresses
nominal mesh reinforcement) : dispersal layer (e.g. settlement if placed below a floor slab)
4. sufficiently strong to withstand the installation
Good performance &) 15 process and following trades until covered (e.g.
penetration from steel fibres in fibre reinforced
concrete, penetration of reinforcement ties, tearing
due to working above it, dropping tools, etc) 2
Active dispersal layer, usually comprising fans with . . -
N T . . 4 . Y . Y [ L 5. capable, after installation, of providing a complete
Cast in situ monolithic reinforced ground bearing raft or active abstraction (suction) from a subfloor dilution .
N o i 9 . S barrier to the entry of the relevant gas
reinforced cast in situ suspended floor slab with 1 or 1.5 @ |layer, with roof level vents. The dilution layer may 1.5t02.5
ini i comprise a clear void or be formed of geocomposite or e .
[ninimalpenetistions e p 8 B 6. verified in accordance with CIRIA C735
polystyrene void formers
Active positive pressurization by the creation of a
. blanket of external fresh air beneath the building floor
Basement floor and walls conforming to BS 8102:2009, ) ) . e
b 2 slab by pumps supplying air to points across the central | 1.5 to 2.5
Grade 2 waterproofing footprint of the building into a permeable layer, usually
formed of a thin geocomposite blanket 8
. Ventilated car park (floor slab of occupied part of the
Basement floor and walls conforming to BS 8102:2009, . P ( o p' P
b 25 building under consideration is underlain by a 4
Grade 3 waterproofing 3
basement or undercroft car park)
Notes

A) Residential buildings should not be built on CS4 or higher sites unless the type of construction or site circumstances allow additional levels of
protection to be incorporated, e.g. high-performance ventilation or pathway intervention measures, and an associated sustainable system of
management of maintenance of the gas control system, e.g. in institutional and/or fully serviced contractual situations

B) The scores are conditional on breaches of floor slabs, etc., being effectively sealed

D) The score is conditional on the waterproofing not being based on the use of a geosynthetic clay liner
waterproofing product

C) To achieve a score of 1.5 the raft or suspended slab should be well reinforced to control cracking and have minimal penetrations cast in

E) Refer to BS 8485:2015 Annex B to determine performance and assign score F) Assumes that the car park is vented to deal with car exhaust fumes, designed to Buildings Regulations 2000, Approved Document F

Building Types

Type A

Private ownership with no building management controls on alterations to the internal structure, the use of rooms, the ventilation of rooms or the
structural fabric of the building. Some small rooms present. Probably conventional building construction (rather than civil engineering). Examples
include private housing and some retail premises.

Type C

Commercial building with central building management control of any alterations to the building or its uses and central building
management control of the maintenance of the building, including the gas protection measures. Single occupancy of ground floor and
basement areas. Small to large size rooms with active ventilation or good passive ventilation of all rooms and other internal spaces
throughout ground floor and basement areas. Probably civil engineering construction. Examples include offices, some retail premises,

FOR TYPE A BUILDINGS ACTIVE VENTILATION MEASURES ARE INAPPROPRIATE and parts of some public buildings (such as schools, hospitals, leisure centres and parts of hotels).

Type D

Industrial style building having large volume internal space(s) that are well ventilated. Corporate ownership with building management
controls on alterations to the ground floor and basement areas of the building and on maintenance of ground gas protective measures.
Probably civil engineering construction. Examples are retail park sales buildings, factory shop floor areas, warehouses. (Small rooms
within these style buildings should be separately categorized as Type B or Type C).

Type B

Private or commercial property with central building management control of any alterations to the building or its uses but limited or no central
building management control of the maintenance of the building, including the gas protection measures. Multiple occupancy. Small to medium size
rooms with passive ventilation of rooms and other internal spaces throughout ground floor and basement areas. May be conventional building or
civil engineering construction. Examples include managed apartments, multiple occupancy offices, some retail premises and parts of some public
buildings (such as schools, hospitals, leisure centres) and parts of hotels.



GAS MONITORING RECORD ROUND 1

Flow and Pressure Measurements Gas Measurements VOC Measurements Dip Measurements
Flow Atmospheric Differential Methane Methane LEL | Carbon Dioxide Oxygen Carbon Hydrogen Hexane PID Depth to Water | Depth to Base
Location . Pressure Pressure Monoxide Sulphide
Time Comments
Reference max steady
| hrt mb Pa % % % % ppm ppm % ppm m m
MWS1 10:00 0 0 1021 0 0 0 9.3 14.2 0 0 0.007 nr nd 4.05 -
MWS4 10:15 0 0 1022 0 0 0 3.7 16.3 0 0 0.017 nr nd 3.95 -
MWS6 10:30 0 0 1022 0 0 0 2.1 18.4 0 0 0.007 nr nd 4.04 -
MWS7 10:45 0 0 1022 0 0 0 1 20.5 0 0 0.011 nr nd 4.08 -
nr = not recorded Gas Analyser PID Site: Princes Parade
Model: GFM436 - Project Number: 17436Al
Weather: Hot and sunny
Serial Number: 12228 - Monitored By: Gareth O'Brien
Date of Last Calibration: 15/06/2016 - Date: 29/06/2015




GAS MONITORING RECORD ROUND 2

Flow and Pressure Measurements Gas Measurements VOC Measurements Dip Measurements
Flow Atmospheric Differential Methane Methane LEL | Carbon Dioxide Oxygen Carbon Hydrogen Hexane PID Depth to Water | Depth to Base
Location . Pressure Pressure Monoxide Sulphide
Time Comments
Reference max steady
| hrt mb Pa % % % % ppm ppm % ppm m m
MWS1 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS4 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS6 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS7 12:20 0 0 1017 0 0 0 0 20.8 0 0 0.035 nr DRY 4.15 -
nr = not recorded Gas Analyser PID Site: Princes Parade
Sunny with the occasional cloud and light winds (Pressure Model: GFMA436 ) FrojectNumber: 17436A1
BT rose 1016-1017 in previous 24hrs)
P ' Serial Number: 12228 - Monitored By: Jessica Susan Smith
Date of Last Calibration: 15/06/2016 - Date: 22/07/2016




GAS MONITORING RECORD ROUND 3

Flow and Pressure Measurements Gas Measurements VOC Measurements Dip Measurements
Flow Atmospheric Differential Methane Methane LEL | Carbon Dioxide Oxygen Carbon Hydrogen Hexane PID Depth to Water | Depth to Base
Location . Pressure Pressure Monoxide Sulphide
Time Comments
Reference max steady
| hrt mb Pa % % % % ppm ppm % ppm m m
MWS1 11:08 0 0 1021 0 0 0 3.6 16.9 0 0 0.018 nr nd 412 Afurther dip was carried out (11:50) after high tide - the
installation was still dry. High tide was at 11:10.
MWS4 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS6 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS7 10:56 0 0 1020 0 0 0 0.1 20.8 0 0 0.025 nr nd 412 Afurther dip was carried out (11:45) after high tide - the
installation was still dry. High tide was at 11:10.
nr = not recorded Gas Analyser PID Site: Princes Parade
Weather: Warm and sunny. Pressure falling (1026 to 1020 in previous Modsl: GM436 ) FrojectNumber: 17436A1
24hrs). Serial Number: 42536 - Monitored By: Nathan Dellow
Date of Last Calibration: 23/03/2016 - Date: 31/08/2016




GAS MONITORING RECORD ROUND 4

Flow and Pressure Measurements Gas Measurements VOC Measurements Dip Measurements
Flow Atmospheric Differential Methane Methane LEL | Carbon Dioxide Oxygen Carbon Hydrogen Hexane PID Depth to Water | Depth to Base
Location . Pressure Pressure Monoxide Sulphide
Time Comments
Reference max steady
| hrt mb Pa % % % % ppm ppm % ppm m m
MWS1 15:45 0 0 1018 0 0 0 3.1 16.7 -10 0 0.008 nr nd 4.12 High tide was at 15:13.
MWS4 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS6 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS7 15:35 0 0 1018 0 0 0 0 20.2 0 0 0.008 nr nd 4.12 High tide was at 15:13.
nr = not recorded Gas Analyser PID Site: Princes Parade
Model: GFM436 - Project Number: 17436Al
Weather: Cloudy with sunny spells. Pressure steady.
Serial Number: 12228 - Monitored By: Nathan Dellow
Date of Last Calibration: 15/06/2016 - Date: 21/10/2016
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1. INTRODUCTION

Ground Solutions Group Limited (GSG) were instructed by Shepway District Council
(SDC) to procecd with a Geo-Environmental Investigation at a site off Princes Parade,
Seabrook Road, Hythe, Kent.

The aim of the geo-environmental project being to examine existing ground conditions and
investigate the potential and implications of developing the site for residential and
feisure/open space uscs. The study has been split into two distinet phases: Phase 1, Desk
Study and Site Walkover, and Phase 2, Preliminary Intrusive Ground Investigation,

This document reports the findings of Phase I, which included the following core

components:

® Desk study rescarch;
® Site walkover;

® Soil gas survey.

We understand that it is proposed to redevelop the area under investigation to residential/flat
accommodation, with public open space. We further understand that at present the planned
arca for the proposed development is the castern end of the site.

2. SITE LOCATION AND DESCRIPTION

The site is located off Princes Parade, Hythe and is centred on approximate Ordnance
Survey grid reference TR 180 347 as shown on Figure 1 (Site Location Plan). The site is
triangular in shape and tapers to an apex at its castern most point (Figures 2a and 2b).
The site 1s bounded by Princes Parade, which runs along the sca front, to the south, by the
Royal Military Canal to the north and The Imperial Hotel links golf course to the west. The
eastern most point of the site abuts a children’s play arca.

Beyond the Royal Military Canal runs the A259 (Seabrook Road), beyond which are
residential properties, including guesthouses and hotels. South of Princes Parade is the
English Channel.

The total length of the site is approximately 1.5 km. The sitc is divided in its fength into
two parts by a footpath leading from Princes Parade to a bridge crossing the Military Canal.
In pgeneral, the site is generally level although the western cnd is slightly higher
(between 0.5 m to 1 m) than the castern end.

The site is, for the most part, covered with grass and occasional scrubs. However, in the
north eastern corner of the site the vegetation is overgrown with small trees and large
scrubs,

-1- L
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3. ENVIRONMENTAL SETTING
3.1 GEOLOGY

Reference to the British Geological Survey 1:50000 Scrics, Sheet 305 and 306 Folkestone
and Dover A, indicated that the site lies to the south of the scarp slope of the Hythe Beds
escarpment, a feature susceptible to land instability, The site its self comprised an arca of
generally level ground between the escarpment and the sca, made up predominantly of
Storm Beach Gravels.

The Storm Beach Gravels consist of gravels with some sand which have been thrown up
into ridges by wave action. Where there has been a ready supply of shingle the beach
accretes seaward by the addition of sub parallel ridges.

Thin bands of marine alluvium are shown in the area and which generally comprise brown
and blue clays. These were probably formed in slight depressions and hollows between
shingle ridges. A thin band of clay coinciding within the easternmost section of the Royal
Military Canal is believed to be alluvium associated with the Seabrook Stream which
formerly flowed into a harbour at Hythe.

Underlying the Storm Beach Gravels and Marine Alluvium is the Weald Clay which
typically comprises cyclic sequences of dark grey silts with subordinate siltstones,
sandstones, shelly limestones and clay ironstones. The Weald Clay is often weathered to
light grey and yellow mottled high plasticity clays ncar surface.

32 GROUNDWATER

Reference to the Environment Agency’s 1:100 000 scale Groundwater Vulnerability map of
the area, Sheet 47, East Kent, indicated that the strata underlying the site are classified as a
Minor Aquifer.

Minor Aquifers (variably permeable) can be fractured or potentially fractured rocks which
do not have a high primary permeability, or other formations of variable variability
including unconsolidated deposits.  Although these aquifers will seldom produce large
quantities of water for abstraction, they are important both for local supplies and in
supplying base flow to rivers. Major Aquifers may occur beneath Minor Aquifers.

The soils are indicated to be of high leaching potential (HU), with littlc ability to attenuate
diffuse source pollutants and in which non-absorbed diffuse source pollutants and liquid
discharges have the potential to move rapidly to underlying strata or shallow groundwater.
However, this is a worse case classification duc to the sparse data available for urban areas.

The site is not situated within a groundwater Source Protcction Zone (SPZ).
The close proximity of the site to the sca would result in groundwater beneath it being

strongly influenced by tidal variation. Tidal variations are likely to affect both groundwater
levels and quality.

-2 LN
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33 SURFACE WATER

The nearest surface water course to the site is the Royal Military Canal, which is located
immediately to the north of the site. The canal has a sluice at the eastern end of the site.

The Environment Agency’s General Quality Assessment Scheme provided a measure of
both chemical and biological water quality for rivers and canals in England and Wales.
One of the six grades, A to F is allocated.

On the basis of the 2000 data, water quality for the Seabrook Sluices, is as follows:

Parameter Grade
Chemistry Fairly good
Biclogy Very good
Nitrate Moderately Low
Phosphate Low
Acsthetics Fair
34 RADON ASSESSMENT

Reference to the National Radiological Protection Board’s “Radon Atlas of England and
Wales™ indicated that less than 1% of houses within the 5 km square which included the site
have radon concentrations above the action level of 200 Bg/m*. The site is thercfore not
located within a “Radon Affected Area” which would otherwise require buildings to
incorporate appropriate radon control measures.

35 ADDITIONAL INFORMATION

Reference was made to the environmental database Sitescope, cxtracts from which are
provided in Appendix I. Relevant information relating to the sites environmental sensitivity
is summariscd as follows:

The British Geological Survey classify the area as being susceptible to landslip or land
instability, however, this classification is related to areas north of the Royal Military Canal
where steep slopes and rock faces are present.

Two water abstraction licences were recorded between 250 m and 500 m of the site with six
being recorded within a 1000 m radius of the site.

A single discharge consent was recorded between 500 m and 1000 m radius of the site.
There were four former landfill sites recorded within a 1000 m radius of the site.

No pollution incidents were recorded within a 250 m radius of the site. Two Category 3
(Minor) pollution incidents were recorded within a 500 m radius of the site, with 30

pollution accidents recorded within a 2000 m radius of the site. All these 30 incidents were
etther Category 3 (Minor) or Category 4 (Unsubstantiated).
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There werc no Site of Special Scientific Interest recorded within a 1000 m radius of the site,
although two were recorded between 1000 m and 2000 m.

A single industrial land use was recorded within a 250 m radius of the site with Chapel
laboratories noted to the northwest of the site.

No mines and quarries, IPC Part B authorisations, chemical releascs, operational landfills,

waste treatment sites, National Nature Reserves, Environmentally Sensitive Areas, Nitrate
Sensitive Arcas or Nitrate Vulnerable Zones were recorded near the site.

4. SITE HISTORY

4.1 HISTORIC MAPS

A map search was carried out for the site and the extracts of the following Ordnance Survey
maps were obtained;

YEAR SCALE SHEET REFERENCE
1875 6 inch (extract not to scale) KENT 74
1899 6 inch KENT 74 SE
1908 6 inch KENT 74 SE
1931 6 inch KENT 74 SE
1938 6 inch KENT 74 SE
1946 6 inch KENT 74 SE
1958 1:2500 TR 1834
1958 1:2500 TR 1834
1959 1:2500 TR 1834
1961 1:10560 TR 13 SE
1976 1:10000 TR 13 8E
1990 1:10560 TR 13 SE

These are presented in Appendix 2 and the relevant historic details are summarised as
follows:

1872

The general outline of the site was shown, with the north boundary formed by the Royal
Military Canal (The Canal was constructed between 1804 and 1804), which was raised
above surrounding ground level. The south side of the site was not shown and in 1875 the
land sloped towards the English Channel. The High Water Mark was shown.
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A road was shown forming the western boundary of the site and a station House, and Sluice
for the canal shown at the eastern end of the site. To the north of the canal the Royal
Military Road was shown, beyond which the land was primarily open space, with a small
number of woodlands and residential properties also shown. A gas works was shown to the
north of the canal, at the eastern end of the site. The town of Hythe was shown to the north
west of the site.

The site and land to the west were shown as open spaces. The site is split into two arcas by
a footpath.

1899

The general outline of the sitc had been clearly formed with Princes Road shown running
along the southern boundary of then site. A number of Groynes were shown extending from
this road into the beach,

General residential and industrial development was shown to the north of the Royal Military
Canal, which included the Hythe and Sandgate Branch of South Eastem Railways (SER),
quarries, a gravel pit and buildings.

Boat Houscs and a Policc Station were indicated at the eastern end of the site, and the gas
works was no longer shown.

1908

The western half of the site has becn levelled and remnants of the beach were no longer
shown. Beach was still indicated on the castern part of the site. No other significant
changes were shown on the site. The surrounding arca has undergone general development
including housing and commercial propertics.

193]

Part of the site had been designated a Recreational Ground. No other significant changes
were shown on the site. The surrounding arca has undergone gencral development
including housing and commercial propertics. The open land immediately west of the site
was designated a Golf Links.

1938
No significant changes arc shown to the site or the surrounding area.
1958/9

The large-scale (1:2500) maps indicated that the site was generally flat. In the castern part
of the site a small gravel pit was shown. A drain was also shown running the length of the
north side of the western part of the site and the Recreation Ground was no longer indicated.
The Royal Military canal was shown as disused. No significant changes are shown to the
site or the surrounding arca.

-5- :
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1961
No significant changes are shown to the site or the surrounding arca.
1976

The Gravel Pit and Drain were no longer shown, and the ground appears to be flat.
No other significant changes are shown to the site or the surrounding area.

1990
No significant changes are shown to the site or the surrounding arca.
4.2 ADDITIONAL INFORMATION

A children’s play arca has been constructed immediately beyond the extreme castern point
of the site. Prior to the development of this play arca an intrusive investigation was carried
out by Weeks Consulting, which was made available by SDC prior to this current study.

The Weeks investigation comprised the drilling of two borcholes using shell and auger
techniques, logging of the ground conditions encountered and the collection of samples for
laboratory analysis. The boreholes were fitted with standpipes for groundwater and landfill
gas monitoring purposes.

The ground conditions reported were Made Ground to depths of between 4.3 m and 4.6 m
below ground level (bgl) overlying Storm Beach Gravel. The Made Ground was described
as consisting of ¢lay, sand and gravel (flint, brick, concrete, ash and clinker) with deposits
of rubber tubing, rope, wood leather etc. The Storm Beach Gravel consisted of flint gravel
with some sand and c¢lay.

Elevated concentrations of potentially toxic (to humans) and phytotoxic metals were
recorded in a sample recovered from a depth of 2m bgl in one of the borcholcs.
No mcthane was detected at the site although carbon dioxide was. Flow rates of carbon
dioxide were reported as variable and this was assigned to pressure changes due to tidal
action. The Weeks report concluded that the site did not posc a risk to futurc users given the
proposcd end use.

No significant testing was carried out rclation to geotechnical aspects of the development
and it was concluded that, given the low loadings likely, they would be within the bearing
capacity of the Made Ground.

The letter giving the results of a search of Kent’s landfill sitcs was also provided by SDC.
This identificd a landfill site at Princes Parade that was closed in 1975 that rcccived
Category B and C wastes. Category B wastes included Slowly Degradable Waste (B1) and
Scrap Mctal (B2), whilst Category C Wastes are those that are Putrescible or Difficult.
The depth of the landfill was reported to be 5 m,
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It is also understood that dredgings from the canal are likely to have been disposed of onto
the site. No data exists in relation to the quantity or the quality of these dredging, although
recent analytical data (1998), which was supplicd by SDC, from tests carried out on samples
of the canal sediment indicate that the concentrations of potential contaminants were
generally low.

S. SOIL GAS SPIKE SURVEY

A soil gas survey was carried out on 7™ June 2002 at 87 positions across the site. The soil
gas survey comprised monitoring of soil gases within narrow diamecter holes up to 1 m deep,
formed using an impact searcher at the locations shown on Figures 2a and 2b.
The atmospherc within the resultant voids was monitored for concentrations of carbon
dioxide, methane and oxygen using portable equipment. The results of the soil gas survey
arc tabulated in Appendix 3.

The concentrations of methane measurcd were consistently less than instrument detection
limits (<0.25% v/v). Carbon dioxide concentrations varied from less than instrument
detection limits (<0.25% v/v) to maximum concentrations of 7% v/v. 37 monitoring
locations recorded carbon dioxide concentrations of between 1,5% v/v and 5% v/v, with
only 5 locations recording concentrations greater than 5% v/v.

Methane was not detected in measurable concentrations across the site, and therefore it is
considered that there is unlikely to be a significant risk posed to any future development of
the site from this gas, although pockets of the gas may exist at depth.

The Building Research Establishment (BRE) guideline “BRE 212, Construction of New
Buildings on Gas-Contaminated Land” provides advice on building on land where land fill
gas may be present. 'The guidance recommends that if the concentration of CQ, in the
ground is greater than 1.5% v/v then the incorporation of gas control measures should be
considered, and if the concentration of CO; is above 5% v/v then gas control measures
should be incorporated in designs.

It is likely that much of the carbon dioxide was from natural biological processes including
soil microbial activity and root respiration., Howcver, the additional meonitoring and
analytical works (asscssment of gas generating potential) will provide additional data to
fully assess any risks that may be poscd by landfill gases.
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6. ECOLOGICAL CONSIDERATIONS

Although a detailed ecological assessment of the site was not undertaken as part of the
general Site Walkover the possibility that the overgrown areas of vegetation may support
protected species was noted. Many animals and their habitats are afforded some level of
protection under the Wildlife and Countryside Act 1981 (as amended). This legislation
makes it illegal to intentionally, deliberately or recklessly kill, injure or capturc many
animals, as well as prohibiting or disturbance, damage, destruction of habitat.

Any significant intrusive investigation could be deemed a contravention of the Wildlife and
Countryside Act 1981 (as amended) were such species/habitats present at the site. It is
therefore recommended that an Ecological Asscssment of the site in general, but focusing on
the northeastern area in order to confirm, or otherwise, the presence of protected specics be
undertaken prior to any intrusive works,

7. CONTAMINATION CONSIDERATIONS

The investigation into the sites history indicates that it was used for the disposal of waste
and canal dredgings. The categorics of wastes accepted were such that a potential
contamination risk 1s present. The nature and distribution of any potential sources of
pollution would be determined by Phase 2 investigations.

We would however note that the chemical and biological quality of the Royal Military
Canal waters are classified as fairly good and very good respectively which indicates that no
significant mobile source of contamination is impacting on the canal.

The Minor Aquifer in strata beneath the site has not resulted in the site being classified as
being in a Source Protection Zone (i.¢. no abstraction ncarby). This would suggest that the
groundwater in the area is not a significantly sensitive receptor of any contamination that
may be present.

Future site occupants could be exposed via ingestion, inhalation or direct contact to
contaminated soils should they be present. The risk of exposure will depend upon a number
of factors including the source and bioavailability of the contamination, potential pollutant
pathways and the layout of buildings and hardstanding area in relation to any contamination.

Remedial options would be dependent upon the outcome of site-specific risk assessment but
are likely to be limited to the incorporation of clean topsoil layers in gardens and open
spaces. However, if significant hotspots of contamination were encountered then
excavation and offsite disposal may be required, although based on the findings of the desk
study, this is considered unlikely.

-8 :
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8. GEOTECHNICAL CONSIDERATIONS

The desk study research for the site has indicated that there a number of potential
geotechnical hazards. These have been given carcful consideration in the design of the
intrusive ground investigation phase of works in order to obtain appropriate site sampling
and testing coverage together with soil parameters for use in the design and construction of
appropriate foundations. The principal geotechnical hazards include:

® The history of previous excavation on site and their subsequent backfilling with
domestic waste during the operation of the landfill - this would have resulted in the
prescnce of low strength and highly compressible material near the surfacc.
The nature of the near surface soils will influence the depth and type of foundations
that can be used.

° Variable soil type and locally low strength of the ncar surface natural deposits and
the unknown but potentially variable depth to solid geology in this locality. This
would influence depth and type of foundations that can be used.

e An anticipated high, and tidally influenced groundwater level, with groundwater
quality likely to have been affected by saline intrusion - the groundwater level
variation will have to be taken into consideration in the design of any foundations as
it could have an influence on soil strength and compressibility. The saline nature of
groundwater must be considered with respect to aggresstve chemical attack on
buried concrete.

® Stability issues and foundation performance associated with any construction that
may be planned close to the site boundary with the Royal Military Canal. This
would influence depth and type of foundations and requirements for canal bank
stabilisation.

9. CONCLUSIONS AND RECOMMENDATIONS

The conclusions that may be drawn from this desk study, sitc walkover and soil gas survey:

® The Royal Military Canal and Princes Parade have enclosed the site since the late
1800°s. In general the historic maps indicate that little potentially contaminative
activitics have taken place at the site although a gravel pit was present in 1961, The
Gravel Pit was no longer present on the 1976 map. This corresponds to other data,
which suggests the presence of a landfill on the site, which was formally closed in

1975,

® Superficial deposits of Marine Alluvium clays and Storm Beach Gravels underlie
the site. These in turn are underlain by solid formation of Weald Clay and possibly
Atherfield Clay.

o The strata beneath the sitc arc classified as a Minor Aquifer, and the sitc is not

situated in a groundwater Source Protection Zone,
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® A previous investigation at the site recorded concentrations of potential
contaminants which could be prejudicial to site redevelopment. However, the
sample recording elevated concentrations was recovered from a depth of 2 m and no
significant risk was considered present.

) The site is well vegetated across much of its area which suggests an absence of
phytotoxic metals and/or elevated concentrations of land fill gascs.

® The former uses of the site as a landfill, coupled with the results of previous works
undertaken at part of the site, suggest that there is a possibility for contamination to
be present at the site. The contamination could be prejudicial to the proposed
redevelopment. The intrusive works currently planned, coupled with a site-specific
risk assessment, are considered adequate to fully characterise the site in terms of

contamination.

s The vegetated areas could represent important habitats for protected animal and
plant species, and a more detailed ecological assessment of the site is considered
necessary.

° During the soil gas survey no significant concentrations of methane were recorded

across the site,

o Elevated concentrations of carbon dioxide were detected across much of the site,
and at levels which would require consideration to be given to the incorporation of
gas control measures in any buildings constructed on the site.

® It is likely that much of the carbon dioxide was from natural biological processes
mcluding soil microbial activity and root respiration. However, the assessment of
gas generating potential will provide the additional data to fully assess any risks that
may be posed by landfili gases.

Our recommendations for the intrusive works are provided in Appendix 4. These
recommendations have been based upon the original scope of works and modified, where
neccssary, based on the findings of the desk study and discussions held between SDC and
GSG.

-10 -
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APPENDIX 1

Sitescope Survey Resulils
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APPENDIX 2
Historic Maps
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Shepway District Council Princes Parade, Seabrook, Keni
Phase | Desk Study and Site Walkover

APPENDIX 3
Soil Gas Survey Results
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Phase | Desk Study and Site Walkover

APPENDIX 4

Recommendations for Phase 2 Preliminary
Intrusive Ground Investigation

T

GARSEECAAS | BAPD. docAMMUand (14 June 2002) GROUND SOLUTIONS GROUP



RECOMMENDATIONS FOR PHASE 2
PRELIMINARY INTRUSIVE GROUND INVESTIGATION

These recommendations are based on the original scope of works and modified, where
necessary, based on the findings of the desk study and discussions held between SDC and
GSG. The scope of the Phase 2 Preliminary Intrusive Ground Investigation has been
designed to confirm or otherwise the findings, recommendations and conclusions reached
in the Phase 1 Desk Study.

Ecological Assessment

The Phase 1 Desk Study and Site Walkover identified areas of the site, notable the north castern
comer which have the potential to provide suitable habitats for protected amimal specics. Any
significant intrusive investigation could be decmed a contravention of the Wildlife and
Countryside Act 1981 (as amended) where such habitats be present. We therefore
propose to undertake an Ecological Assessment of the site in general, but focusing on the
north eastern area in order to confirm, or otherwise, the presence of protected species.

A suitably qualified and experienced Chartered Biologist will undertake the assessment.
The findings of the assessment will be reported to Shepway District Council prior to the
execution of any intrusive site works.

Intrusive Works
Trial Pitting

Ground investigation by trial pitting will be carried out in order to examine near surface m situ
conditions and to rccover samples for subsequent chemical laboratory inspection and (esting,
Trial pit locations will be on an approximate 50 m grid across the site, although any site evidence
of potential contamination may result in modification to the intrusive locations as and when
required. It is estimaled that the excavation of approximately 30 trial pits will provide sufficient
site coverage. All trial pits will be backfilled with arisings upon completion.

Trial pitting will be undertaken across the whole of the sile since the presence, or absence, of
contamination will influence both residential and open space redevelopment strategies.

Gas Monitoring Standpipes

The presence of up to 7% (v/v) carbon dioxide recorded during the soil gas survey, undertaken as
part of Phase 1, has confirmed that there is a potential for landfill gas generation. Therefore,
based on observations during the trial pit excavations, up to 10 trial pits will be fitted with gas
moniloring standpipes.



Boreholes

The geotechnical element of the investigation is looking to cstablish whether or not shallow
foundations are viable on this site or if a combination of shallow and deep foundation solutions
will be required and i so in which broad arcas of the site. We understand that the proposed
redevelopment plan for site involves built structure on only part of the site. We have therefore
modified our geolechnical related intrusive works to foeus on this area and provide a limited
coverage of the rest of the site to provide preliminary data should the redevelopment plans be
modified. The main modifications to our original scope is that we wiil drill only three boreholes,
o a maximum depth of 20 m, in the proposed development area, and undertake 1 day of Cone
Penetration Testing (CPT friction and piezo cone) across the site.

Disturbed samples would be laken at regular intervals for logging purposes. Undisiurbed
sampling and in-situ testing would be carried out at regular intervals throughout the bereholes as
appropriate to ground conditions. Standard Peneiration Tests will also be undertaken, as
approprate, during the cxcavation of the boreholes.

The CPT work will provide detatled information on the sirength/density profile of the ground
and, given its speed of operation will allow a more detailed ground model to be developed across
the site as a whole, necessary for meciing the objective of the study.

Each borehole will be fitted with gas monitoring standpipes which will comprise a 50 mm slotted
tube, fitted with a cap and protected by a lockable cover.

At the tme of preparing this proposal anticipated layout of roads and car parking areas are not
known. Howcver, CBR valucs can be estimated based on the findings of the intrusive works and
these values will be suitable for preliminary design purposes.

Monitoring

One week after the completion of the site works an environmental scientist/technician will revisit
the sitc and undertake gas monitoring and groundwater sampling. Groundwater samples will be
collected and subjected to chemical analysis.

Gas Emission Rate Assessment

The concentrations of carbon dioxide, with a maximum of 7% (v/v) arc not considered high
enough to undertake meaningful gas emission rate testing. Therefore we propose not to
undertake this testing but inereasc the number of samples scheduled for the assessment of gas
gencralion polential (sec Laboratory Testing below).

Laboratory Testing

Contamination

All samples collccted during the intrusive investigation will be sereened on site using a portable
PID to identify whether volatile organic compounds arc present. The results will be used to assist

in the sclection of samples for subscquent laboratory analysis. Up to 100 samples will be
scheduled for laboratory analysis.



The analytical suile will be based upon the findings of the desk study and potential sourees of
contamination 1identified, but is likely to inelude ICRCL (59/83) Tables 3 and 4. Any
groundwater enecountered during the irial pit exeavations will also be sampled and subjeeted to
the same analytieal suite to test for soluble and mobile contaminant speeies.

It is possible thal significant gas concentrations may not be found but that significant
biodegradable material is encountered in the trial pits, In this event and following major ground
disturbance as may occur during any redevelopment it is possible that conditions within the wasic
mass could change giving rise to methane generation. Therefore we have included for the testing
of up to 40 samples of fill material for gas generation potential as outlined in Waste Management
Paper 26a (Landfill Completion). This will involve the determination of the Acid Digestible
Fibre/Volalile Solids ratio for the selected samples.

Geotechnical

Laboratory geotechnical work will include the following tests on seleeted samples:

® moisture content delermination;

° atterberg limits;

® particle size distribution;

o waler soluble sulphale of soils;

o chloride conient of groundwater;

) sulphate content of groundwater sample,
° pH value of soil or groundwaler;

° undrained friaxial compression;

e consolidation tests 1n an oedometer.
Reporting

Phase 2

Following completion of Phase 2 a final report would be produced. This would include an
outline of the works carricd out and an interpretation of the results gathered from the desk study,
site investigation and analytical works.

The potential liabilities associated with any contamination will be presented within the context of
the risk assessment procedures set out in the Statutory Guidance on Contaminated Land enacted
in April 2000.

The report will be presented to address issues of future development with respect to building
foundations, ground floors, site roads and hard standing. If nccessary, it will make
reeommendations and outline remedial options to address any contamination. The report would
also outling any additional works that may be required prior to {inal design of a redevelopment
scheme.



Summary of Costs

Qur revised costs, based on the findings of Phase 1 works, for the Phase 2 investigation and
reporting arc outlined below:

Ecological Asscssment £1,400.00
Site works, inc monitoring visit £8,550.00
Analytical testing (contamination) £8.600.00
Analytical testing (geotechnical) £1,150.00
Reporting £2.000.00

TOTAL PHASE 2 £21,700.00
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6
Furaping Stalion f Waterworks / Tanks

B1B0A0E
N

TA50%0N

TR 180 350
GE County Sories Survey

seicad industrial Landuse

fecords willvin $01-1000m @

S18660E
[Fiast

1344G50N

T 1868 3449
Q8 County Serfes Survey

6»

Gas Works

Pk : i 1: i v d ‘f Lo s
Hoourds wilbney 257 A @

Grid Reference
Direction

License Number
Operator

Location
Abstraciion Purpose
Abstraction Status
Agquifer
Abstraction Source
License Dale
Expiry Date
Activity Type

Dally Rate (m3)
Annual Rate (m3)
Region

Date Stamp

G18100E

T35100N

Noglh-t-ast
0006/ /GR

Folkestaone & Dover Waler Services Lic

Seabrook Springs
Fullic waler sapply

Status uscerian - possibly revoked

Nt stated

Grovad -

[E2 Lower Graensand

Nob stated

2273
1659280

Souther Region
31 December 1998

i




Grid Reference
Direction

License Number
Operator

Location
Abstraction Purpose
Abstraction Status
Aquifer
Abstraction Source
License Date
Expiry Date
Activity Type

Daily Rate {m3)
Annual Rate (m3)
Region

Date Stamp

B b e
& é"r\.

L

et wd i B0 T000in @l

Grid Reference
Direction

License Number
Operator

Location
Abstraction Putpose
Abstraction Status
Aqurfer
Abstraction Source
License Date
Expiry Date
Activity Type

Daily Rate (m3)
Annual Rate (m3)
Repion

Date Stamp

e,

oy pehe s
by

3 {;-!i;ﬁ.;“

o
o

G800 135100N

Norih-East

500067 IGR

Fotkastone & Daver Water Sorvices Lid

The Cherry Garden, Chernry Garden Lane, Folkestone

Public water supply

Status uncortain - possibly revoked
Mol stated

Ground - H2 Lower Greensand

Nol stated

22V3

831413
Southem Region
30 June 1999

§18500F 135500N

North-East

HIOG7/

P J Bradley

Hyllve

Frapounding

Mot Staled

Mot staled

tnpounding - Seabrooke Stream

Not slated

)

0

Sontheny Region
J1 Decembar 1998

Grid Reference
Direction
License Numbear
Operator
Location

Abstraction Purpose
Abstraction Status
Aqurfer
Abstraction Source
License Date
Expiry Date
Activity Type

Daify Rate (m3)
Annual Rate (m3)
Regicn

Date Stamp

G1B500E 135500N
Norih-East
HAONGT

.0 Bradiey

Missingham Farm, Easl Braehourme, Ashiovd, Kend, Tn2b

Ay

Irmpounding

Crrant

Not shaiead

hvpounding - Seabrooke Stream

Mol stated

(}

(}

Southern Region
31 Decamber 1999



B e o Bprr seve | iesroag
b b £ o £ 8
AR P LG ENONS

Frerriar cds welifsiny (R TE000Hy @

Grid Reference
Direction

License Mumber
Operator

Location
Absiraction Purpose
Abstraction Status
Aquifer
Abstraction Source
License Date
Expiry Date
Activity Type

Daily Ratfe {in3)
Annual Rate (m3)
Region

Date Stamp

HA8700E 135600N

North-1asl

G0606/ IGR

Folkeslone & Dover Waler Services i
Blackrock Spring

Pubic water sapsly

Stalus opcartain - possilyy revoked

Nol sterod

Cironed - H2 Lovwar Greensong

Nob stated

455

68240

Soullierry Hegion
31 December 1998

Grid Reference
Direction

License Number
Qperatar

L ocation
Abstraction Purpose
Abstraction Sfafug
Aguifer
Abstraction Source
License Dafle
Expiry Date
Activity Type

Daily Rate {m3)
Annual Rate (m3)
Regfon

Date Stamp

G18400E 135000N

Wast

HIGG0GSIGR

Folkeslone & Dover Watar Services Lid
Hythe Town Spring

Futiic water supply

Slatus uncertain - possibly revolaed

Nol slated

Grround - H2? Lower Greensand

Mol slaied

227

TE5R2G0

Southern Region
31 Decembar 1968

Grid Reference
Direction

License Number
Operator

Locafion
Abstraction Purpose
Abslraction Sfatus
Agquifer
Abstraction Source
License Date
Expiry Date
Activity Type

Dajly Rate (m3)
Annual Rate (m3)
Regicn

Date Siamp

BAGOT0E 134520N

West

50028/ /G

Fotn! Imperigd {Hyihe] Lid
Hhythe

Spray irigation

Nol Staied

Nt slatad

Girouned = 52 Alluviuni

Nol slated

B4

4546

Southemn Region
31 December 1998




Grid Reference S18700F 135600N

Direction Norh-Fast

License Number SIQC06/ JGIR

Operator Folikastone & Dover Walar Services Lid
Location The Cherry Garden, Chary Garden Lane, Folkesione
Abstraction Purpose Fublic water supply

Abstraction Status Stalus unceriain - possibly revoked
Agquifer Nt slated

Absiraction Source Ground - 12 Lower Greensand
License Date

Expiry Date -

Activity Type Naot siaiad

Daity Raie {m3) AB5

Annyal Rate (m3) THOHEG

Region Southern Region

Date Stamp 30 June 1999

Grid Refersnce G1G4000E 135000N

Direction Wt

{jcense Number HA006/ JGR

Operator Folkestone & Daver Waler Services L
Location The Cherry Garden, Cherry Garden Lane, Folkestone
Apstraction Purpose Fublic waler supply

Abstraction Status Satus uncertain - possibly revoked
Aquifer Nol stated

Apstraction Source Cwound - H? Lower Graensand

Licenss Dale
Expiry Date .
Activity Type Mot slated

Daity Rate (m3) 227

Anpual Rate (m3) 183102

Region Southem Ragion

Datle Stamp 30 June 1999

Grid Reference BIBYGTOE 134520N
Direction Weasi

License Number SHI028/ IGR

Operator Hoted Imperial [hythe] Lid
Location Hotel imperial, Hyihe, Kenl, Ci21 Bac
Absfraction Purpose Spray wrigation
Abstraction Status Curenl

Aqurfer Nof slated

Abstraction Source Ground - 52 Aluviem
License Dale

Expiry Date .

Activity Type Nol staied

Dally Rate (m3) 55

Annual Rate (m3) 4545

Region Southern Region

Date Stamp 31 Deceinber 19449



FE By s
TR ST

ne Donsents
PEernaiady el i et @
Grid Reference 18850 134850N
Direction Fast
Operator Southern Waier Services Lid (k)
Property Type Nol slated
Location Seabrook Stonm Sewage Hythe Kent
Catchment Area Not stated
Discharge Reference AGaSK T
Date Issued (10
Discharge Type Sewage - skum cifluent
Discharge Envirornment Caasial
Receiving Walercourse Mot Saied
Status Cerrent
Region Southam Region
Date Stamp 371 Decomber 1998

Mocarcs varthin i1 20l @

Grid Reference GI166GH0E 130H450N
Direction MNaorth-West

Operalor Mrs DV Prior

Property Type Nt stated

L ocation Meadowview Blackhouse Hill Hythe Kent
Catchmemn Area Nai slaied

Discharge Reference PAG30ISIRL2

Date Issued 15012192

Discharge Type Sewago - treaied efflliyent
Discharge Environment il Land/Soakaway
Receiving Watercourse Mol Statad

Status Current

Region Southem Region

Date Stamp 31 Decsmbear 19498

Revreresrcds widlise (1 Btk @

Grid Reference BE7974E 1347 30N
Direction South
Licence Number 3H6
Site Address RBeacon Terracs

Hyiie

Keni

CT2HHRE
EA Region Southern Region (01803) 820652
EA Ares Keni - Solthern (Q1732) 875 887
Local Authority ahepway District Councit
Geology Argillaceots rocks, undifferentiziad
Soit Type The sile is losaled in an area where thare is the possibiliy of

soils of high leaching potential witly little abiily atlenuate

diffuse source pailutants and in which non-absorbed dilfuse

soures paliulants and liguid discharges have e polential 1o

move rapicly o underlying atrata of shaliow groundwater.
Waste Type Wasta Iyie unknown



Data Quality

Size Band

The ncatiorn and i')('lLIF'i[i{aly iov this landiill have baeon drawn
from plans of he sile 2 ofher sources by Homoeehack b
the smail seale of the maps and inevilobie ansposibion
srvors make i difficadl fo be 1009 accurate. Generally the
bhoundaries follow other features, sueh as field l}oun{iu[sea e
rosds o the outlines of quanies and other holes and 0 most
cases will be wilhin 24 metres of the aclual boundary. As
hig is an older landfill site the licence may only refate to par
of the area shown on the map with ofher portions having
heen filled under separate licence,

Mot Available

Grid Reference
Direclion
Sife Address

EA Region

EA Area

Local Authority
Geology

Soil Type

Waste Type
Data Quality

Size Band

Rircords within 201 -A00m @

Grid Reference
Direction
Licence Number
Site Address

EA Region

EA Area

Local Authorify
Geology

Soil Type

Waste Type

G7SY3E 1347 30N

Soulh

Seadrook Road

Hyihie

Kend

CT2150N

Southern Region {01903) 8206492

Kent - Southern (017323 875 587

Shenway Bistrict Councll

Argiliaceots rooks, undiffercrtiaied

The site i located in an area where there s the possibilily of
soits of ligh teaching potential with little abilily allenuate
diffuse source ;';olluiaz'm and m which no-absorbed diffuse
sowce polfuiants and liquid discharges have the potential {o
move rapidly to underlying steata or shaftow groundwaler,
Waste lype unknown

The: location and boundary 1or [his landfill have been drawn
froms plans of the sife and other sources by Homecheck bl
the small scale of the maps and inevilable ranspositon
errors make 1 difficull o be 100% acowrate. Generally, the
boundaries ioflow olher fealures, such as fold boundaries or
roads of the outlines of guartes and ather holes and in most
cases witl Do within 28 metres of the actual boundary. bg
this is an older landfill sile the licence may only relate o part
of lhe arga shown on the map witl: other porlions having
Breen lilled under separate licence.

MNot availaile

G18241E 13476 7N

1)

SHo

Bancon Terrace

Hytha

Keni

CT215RE

Soeutham Region ((01903) 8?06"-];"

Kani - Soulbhem {01732 875 58

Shepway Districl Councl

Argillacenus rocks, undifferentiated

The site is loceed in an area where there s 1he possibilily of
sais of hi(;l} leaching potertiat with litle ability stiehuate
diffuse source ,)o!lutaﬂ s and in which non-absorbed diffuse
sauree poliuianls and liquid discharges have the polentiai {o
meve rapidily to undertying siraiz or shalfow grouridwlor.
Washe fype unknow



Data Quality

Size Band

The localion and boundary for his landtill have bean drawn
from plang of the site and ofher sources by Homechack bl
e srmalt scale of the maps and inevilable ransposition
erors roake il dilficuli Lo be 100% aceurate, Ganorally . b
boundaries follow olher fealures, such as field boundories or
roads or the oullimes of guarries and other holes and in most
casas will be within 25 melres of the aclusl Bourtdary, As
thig is @y older landfit site the licence may only relste 1o par
of the area shown on the map with other portions having
heen lilled under separale licence.

Mol Available

Grid Reference
Direction
Site Address

EA Region

EA Area

Local Authority
Geology

Soif Type

Waste Type
Data Qualfty

Size Band

SS18ee

oo watlng BTN @

Grid Reference
Direction

Licence Number

Sile Address

EA Region

EA Area

Local Authority
Geology

Soit Type

Waste Type

G182021 134754N

HEFE

Seahrook [Rosd

Hythe

et

CT2150N

Southern Region ((11903) 820692

Kant - Southaern (01732) 875 $87

Shepway [hstrict Cotneit

Argiliaceous rocks, undifferentisted

Thes site s focated v an area where thare 18 1he possibility of
soifs of high lesching polential with ditlle abiily alienuate
diffise source pollulants and i which non-ahsorbed diffuse
source poliutants and kgaid discharges have the polential e
move rapidly o undedving strata or shallow groundwaier.
Waste lype unknown

The localion and boundary for this andfill have been drawn
from piiang of the sile and other sources by Homecheck but
the small scale of the maps and inevitable ranspaosilion
errors make # diflicull 1 be 100% accurats. Generally, the
bowdanes foflow olher leatures, suctt as field boundanes or
roads o Lhe owlines of quarries and other holes and in mosl
cases will be wilthin 25 melres of the actual boundary. Ag
his is an older landfitl site the licence may only refate 1o parl
of the area shown on the map with ofhar portions having
brear Hled under separate licence.

Nl availabie

BIO03TE 13a807N

East

SHB

fBeacor Terrace

Hylhe

Kenl

CT21aRE

Southem Region (01903 820602

Kesit - Soulhery {01732) 876 587

Shepway Distric! Coungt

Argillaceous rocks, unditterentiated

The site is focalaed in an area where there I8 the possibility of
soils of high leaching polential with fiitle ability altenuate
diffuse source poliulants and i which non-absorbed diffuse
source potivtants and liguid discharges have the polential 1o
snove rapidly 1o undedying sirsta or shisftow groundwaler,
Wasle ype unknown



Data Quality

Size Band

e wiifaln ¥
Grid Reference
Direction
Location

Date

incident Number
Notes

Poflutant

Source

Severity

Region

Drate Stamp

The tocalion and boundary for 1his landfil have been drawn
from plans of the sie and othar sources by Hamechack bui
the small scale of the maps and inevitabie fransposiion
eirars make i difficult to e 100% accwale. Generslly, the
boundaries follow olher features. sucli as liek! boundaries or
roads of the auttines of guanries and oller holes and iy ot
cases will be within 25 metres of the aclua boundsry. As
this is an older andfill site the licence may only refaie o part
of the area shown on the map with olber portions having
Bean filled under separate licenoe,

Not Available

8177306 134450N

Soih-ies)

slewari Coltage, Frogholl, Folkesions:

TB/07 11994

CO2ag/m4

Bulders sand restricting Bow i Seabrook siroam
Metals & Scrap - Ferrous metal - ron

Sewage & Water {\Waplo) - Walar Distributican System
Calagory 3 - Minor Incident

Souiherm Region

1T January 1892 - 37 December 1998

Grid Reference
Direction
Location

Date

Incident Number
Water Course
Effect

Cause
Pollutant
Source
Severity
Region

Date Stamp

Grid Reference
Direction
Loeation

Date

incidlent Number
Noles

Polfutant
Source
Severity
Region

Date Stamp

sorddn it S0 0m @

618300 134800N

Fasd

Seabrook Slreteh +1, Royal Military Canal
24705/1059

15031

Souree OF The Royal Military Canat
Waler affected - Land affected - Alr alleciedd
Oiher

No Pollilant

No premises idoniificd

Calegory 3 - Minor Incident

Saulheny Region

I3t Dacembar 19899

Gi8700E 134500

Zast

Royal Mititary Canal (100 Melres From Seabrook Sluices),
27031058

29118

Hyerallic ol sptlage fram weed cutling boat.
Qils - not speified

Transpoil - Ships | Boats

Calegory 3 - Minor incident

Saoulharn Region

1 January 1992 - 31 December 1998




Grid Reference
Direction

{ ocation

Date

fncidtent Number
Notes

Source

Severity

Region

Date Stamp

Sy .

Gricd Referance
Direction
Location

Date

Incident Number
MNoigs

Source

Severity

Region

Dafe Stamp

317050 134470N

Soulh-Wesl

Hnporial Holset Gol Course:

27104 1955

295048

Saflwader baing pumpead inlo rmc
Restauranis / Fiolels [ Pubs

Category 4 -~ Unsubstantiated Incident
Southem Region

1 danuary 1992 - 31 December 1998

G16S00E 13800N

Wizl

Earisfield Rowd, Mythe, Kent
25011996

2906026

Mouse fire

Sewage & Water (Wsplg)

Cafegory 4 - Unsubstanliated hhcidant
Southerm Region

1 January 1992 - 31 December 1998

Grid Reference
Direction
Location

Date

incident Numbeér
Notes
Poltutant
Source
Severity
Region

Date Stamp

G18790E 136180N

MNorth-East

Rear OF 64 Valehrook Close, Folkestone
220451096

296143

Sewage i sieam

Sewas - Crude sewage

Domeastic / rasidential

Calogory 3 - Minor ingident
Southerm Region

1 January 19492 - 31 Decaimber 1998

Grid Reference
Direction

L ocation

Date

Incident Number
Notes

Poffutant
Source
Severity
Region

Date Stamp

B1E510E 134210N

South-VWes!

Hythe And Satwood Sailing Club
26/08/1996

296368

Sewage coming oul of oulfal
Dewages - slorm sewage

Soewage & Waler (Wsple) - Stonm Tank
Category 3 - Minor Incident
Southern Ragion

1 January 1992 - 31 Decamber 1998




Grid Reference B163501F 1340680N

Oirection South-Wesi

Location Fythe And Saltwood Sailing Chab Nex! To Lso
Date BAFOAMTO0Y

incident Number 2971148

Notes Sewenae it son

Pollutant Sewage - crude sewaye

Source Unkiown

Severity Category 3 - kiinor Incident

Region Southern Region

Dale Stamp 1 January 1992 - 31 December 1908
Grid Reference BAGBN0OE 1 3HE00N

Direction North-East

Localion Sir dohn Moore Bamracks, Shomciifle, N Road, Folkestons
Date (30271997

fncident Number 297028

Noies Pipe broken while pumping out hydrochiore acid
Poffutant Chemical - ack!

Source Crown Exernyt

Severity Calegory 3 - Minor Incident

Region Southern Region

Date Stamp 1T January 1082 - 31 December 19498
Grd Reference 813400 136300N

Direction Noith

Location Horn Sireet, Saabrook

Date 20/05/1998

Incident Number 291740

Notes Sand reported sesbrook stroam
Pollutant BMelats & Sorap - Ferrous medal - lron
Saurce Transport - Road

Severity Cateqory 4 - Unsubsiantisled Incidern!
Region Southern Region

Date Stamp 1 Januery 1992 - 31 December 1998
Grid Reference GAGOGGLE 134600

Direction Wesi

Location West (i Bridge Al Slade Street

Date T3 908

incident Number 29075

Nofes Oilon Rom. ¢,

Pollutant Oils - unknowt ail

Source Linknow

Severity Category 3 - Minor ncidend

Region Sauiherm Recion

Dafe Stamp Tdanuary 19462 - 31 December 1998




Grid Reference BTHS00E 1547300M

Direction South-Wesl

Location Soulh Road, Hylhe

Date (770471548

incident Number 29138

Poffutant Ol - pelrod

Soirce Transpot - Road

Severity Categony 4 - Unsubstantialed incidant
Region Southarn [Region

Date Stamp 1T January 1842 - 31 December 1908

Grid Reference BE6F80E 134770N

Direction Wzl

Location Sl Subsichary Canal Linking To Military Ganal Al Hythe
Date 1510511992 '
incident Numiber COAOONMG2

Nofes Bliggel on canal at Hythe

Poltutant 0l - diese

Severily Calegory 3 - Minor inciden!

Region Southarn [Region

Date Stamp 1 danuary 1992 - 31 Decamber 1008

Grid Reference BA8UBAGLE 135950MN

Direction Nor{it-Fasl

{ ocation Seabrook Stream Opposite Brittania Pub, Mo Street,
Date 21110H1802

incident Number 120552

Notes Vary strong smeldl of diesed coming from stresam
FPollutant Qi - dieseal

Severiy Calegory 4 - Unsubstantizied neidend
Region Southam Region

Date Stamp 1 January 19492 - 31 Decamber 10998

Grid Reference BAETHGE 134700MN

Direction Wit

Location Forlex Limied, Hylhe

Date 28111902

incident Number CAW226/92

Notes A5 gallorg of chemicals reacting making gas
Polfutant Choraical - ot speaified

Severity Category 4 - Uinsubsltantiated oidom
Region Southeimn Ragion

Date Stamp 1 January 1992 - 31 Decamber 1998

Grid Reference B18700E 1361H0N

Direction North-Easl

Location Caseborn Colliage

Date 27H0418%3

incident Number GO GISS

Nofes Seabrook stream poliuted and foaming
Severily Calegory 4 - Unsubslantiated Incident
Region Southern Regior

Dafe Stamp 1 Jdanuary 1992 - 31 December 1998




Grid Reference E18700F 1368750N

Direction Morih- [ ast

Location Underhill [Raad. Shormeclifte

Date 02/08/18893

Incident Mumber CEa/ga

Notes Large quantily of sand in Sealrook siream
Poifutant Ganeral - suspended solids - nwr
Severity Galegory 3 - Minor Inciden

Region Southerm Region

Date Stamnp 1 January 1982 - 31 December 1994
Grid Reference B1G7O0E 134800N

Direction West

Location Royal MiHary Conal Al Twiss Road Bridge
Date 017091983

inciden! Number CDIBHIYS

Notes 89 dead bream

Poffutant MNal known

Severity Calegory 4 - Unsubstaniiated neident
Region Sotihem Region

Date Stamp T danusry 1982 - 31 Decamber 1098
Grid Reference B1a500f 135500MN

Direction Lasl

Location Swr Johir Moore Barracks, Shormecliff. Folkeslone
Daile 097091993

incident Number CIN234193

Noifes 100 ditres of gas off discharge d info sw system
Pollutant Of - gas oil

Severity Calagory 3 - Minor Incident

Fegion Southern Region

Date Stamp 1 January 1292 - 31 December 1998
Grid Reference GABBOLE 1361 G0N

Direction Naorth-Emst

Location Casebrook Cottagos, Folkslong

Date 28071994

Incident Number Chi26794

Notes Foarr on e Seabrook sbheam
Pollutant Unspecified - oam

Source Uinkanewn

Severity Category 3 - Minor Incident

Region Southemn Region

Date Stamp 1 January 1992 - 31 Decembear 1998
Grid Reference 190000 1351000

Direcfion MNorth-Fast

Location Sandaato

Date 181081944

incident Number ChB134

Notes Chemical spill phosclear

Pollutant Chemicals - nol spacified

Source Transpor - Road

Severity Calagory 4 - Unsubstantisted Incidenl



Region Saulhwen Region

Date Stamp Tdanuary 19492 - 31 Decembar 1998
Grid Reference G1HA00E 135950N

Direction North-East

Location Garden Of 74 Horn Street, Hythe
Date 071101694

incident Number CIHAGTIO4

Notes Stroae runidog brighi green

Pollutant Chemicals - paintg § dyes

Source LInkronwn

Severfty Catagory 4 - Unsubsiantiated Incidond
Region Southern Ragion

Date Stamp 1 fanuary 1992 - 31 December 1998
Grid Reference GI8Y00E 136150N

Direction Norih-Fast

Location Caseborn Gollage

Date ARN298

Incident Number CLY457 /94

Notes Seabrook stream coloured yellow and cloudy
Poliutant Matals & Scrap - Ferrous mels - ron
Source WMining - agyregate (sand / gravel)
Severily Calegory 3 - Minor Incident

Region Southern Region

Date Stamp 1 January 1992 - 31 December 1996
Grid Reference S§18700E 136150

Direction North-Fast

Location Caseborn Collage

Datle 28/12/1994

incident Number CDMAB0A

Notes Seabrook siream, yellow and cloudy
Politdant Meluls & Sorap - Ferrous melal - lion
Source Mining - aggregate (sand 7 graveD
Severify Category 3 - Minor Incidanl

Region Southern Region

Dafe Stamp T Jdanuary 1997 - 31 Decembar 1998
Grid Reference BHE100L 134690N

Direction Wes

Location Rovyal Militery Canal, Stade Streel Bndige, Hylhe
Date 23031995

incident Number CIOTBA5

Nofes Sewage in stream and water mitky hrown in colouy
FPollutant Unspeaificd - natural

Source Unkanown

Severity Calegory 4 - Unsubstantiatled incident
Reglon Southern Region

Dafe Stamp 1 January 1992 - 31 Decemnber 1998




Grid Reference
Direction
Location

Dale

incident Mumber
Notes

Polfutant
Source
Severily
Region

Date Stamp

G1E100E 134080N

¥east

Stade Bridge, Hythe

131905

CRIOD3MS

Raw sewage going into canal
Uhnspecilied - natural

Unlnown

Caipgory 4 - Unsubsiaetisgtiood Incident
Souilw Region

T January 1982 - 31 December 1958

Grid Reference
Direction

L ocation

Date

Incident Number
Noles

Pofutant
Source
Severfiy
Region

Date Stamp

GI8H00E 13550D0N

Narth-[as]

Seabrook Trout Farm

OO 7/19%98

2O512T

Troul fying

Unspeciliea - natisrad

Agriculture -~ Fish Farnmns

Category 4 - Unsubstantiated incident
Southern Region

1 January 1992 - 31 December 1990

Grid Reference
Direction
Location

Date

Incident Number
Notes
Pollutant
Source
Severity
Region

Date Stamp

H1H5100F 136800N

Noith

Dollands Moor Sidings, Folkesions
THO9M15045

295331

Ol leak discharging to motorway fagoon
Oifs - wasle off

Transpart - Rail

Calegory 3 - Minor Incident
Southem Reaegion

1 January 1997 - 31 Decenber 1448

Grid Reference
Direction
Location

Date

incident Number
Notes

Pofiutant
Source
Severity
Region

Date Stamp

GIRGO0E {35000N

Norlh-East

Garders Al 74 Horn Streed, Hythe
2200119086

288343

Ofl in stream

Oils - srakaiows off

Linknown

Category 3 - Minor Incident
Southern Hagion

T danuary 19482 - 31 December 1998




Grid Reference
Direction
Location

Date

Incideni Number
MNotes

Poliutant
Source
Saverity
Region

Date Stamp

19100 136000N
Mogih-fast

Oif Haorp Slrast Behind Britannia Ph, Sea Brook

24741716495

285338

Diesel in stroam

Oils - dieael (cderv)
Linkiown

Calagory 3 Minor Inexdeni
Sonlita Region

T Jdanuary 1992 - 31 Decermbaer 1998

Grid Reference
Direction
Location

Date

incident Number
MNotes

Jource

Severity

Region

Dafe Stamp

G1E100F 134500N

el

Fythe

J2NGHEO08

28336

and being sprayed

Agricullure - Arable

Category 4 - Unsubstiantiated Incident
Soulhearry 13egion

T Jdanuary 1692 - 31 December 1968

Grid Reference
Direction
{ogation

Dale

incident Number
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1. INTRODUCTION

Ground Solutions Group Limited (GSG) sere instructed by Shepway Distniet Council
(SDC) to proceed with a Geo-Environmental Investigation at a site off Prnnces Parade,
Seabrook Road, Hythe, Kent.

The aim of the geo-environmenial project being to examine existing ground conditions and
investigate the potential and implications of developing the site for residential and
leisurc/open spacc uses. The study was split into two distinct phases: Phase 1, Desk Study
and Site Walkover, and Phase 2, Preliminary Intrusive Ground Investigation.

The Phase 1 study was produced in June 2002 and made recommendations for an
ecological assessment of the site followed by intrusive site works, laboratory testing and
subsequent geotechnical and environmental assessments.

This document summarises the findiugs of Phase 1 of the project (Report Number,
44513/AMM June 2002), and presents the works undertaken, resnlts and findings of Phase
2, which included the following intrusive works:

. 30 machine excavated trial pits;

» installation of 10 piezometers in a selection of the trial pits;

. the drilling of 3 cable pcrcussion boreholcs; and

. 10 static cone penctration tests undertaken by Lankelma Cone Penetration Testing
Ltd.

We understand that it has been proposed to redevelop the area under investigation to
incorporate residential accommodation together with private gardens and public open
space. At the time of the investigation, it was anticipated that the development would take
place at the eastern end of the site. Subsequently, consideration has been given to the
development area being decided pending the results of this investigation.

P SITE LOCATION AND DESCRIPTION

The site is located off Princes Parade, Hythe and is centred on approximate Ordnance
Survey grid reference TR 180 347 as shown on Figure 1 (Site Location Plan). The site isa
narrow strip of land running parallel to the sea. It is some 1000 m in length and narrows
from 120 m at its western end to 50 m at the eastern cnd (Figures 2a and 2b).
The site is bounded by Princes Parade, which runs along the sea front, to the south; by the
Royal Military Canal to the north and The Imperial Hotel links golf course to the west.
The eastern most point of the site abuts a children’s play arca.

Beyond the Royal Military Canal to the north are residential properties with gardens
beyond which is the A259 (Seabrook Road) and more residential properties, including
guesthouses and hotels. The English Channei lies to the south of Princes Parade.

q gl reptda 1811 Text dog'OiiRdonet {13 October 2002) - I - GROLRD SOLUTIONE GROUFP
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The total length of the site is approximately 1000 m. The site is divided at its mid point by
a footpath leading from Princes Parade to a bridge crossing the Military Canal. The site is
generally level although the western end is slightly higher (between 0.5 m to 1 m) than the
eastern end.

The site is generally elevated compared to the surrounding area and covers an area of
approximately 8 ha. The Royal Military Canal and the golf coursc are situated
approximately four to five metres below the level of the site. The promenade is generally
at the same level as the site. The beach to the south of the site has been engineered as part
of a sea defence system and has been built up 1n reccnt years.

The site is, for the most part, covered with grass and occasional scrub vegetation,
However, the site is overgrown in the north eastern corner with vegetation including smali
trees and large shrubs. It was also noted that there was a farge amount of chipped and
shredded cuttings from trees stoekpiled near to one of the entrances to the site.

During the site works it was noted that council lormies were depositing soil and similar
horticultural materials in the north western corner of the site.

3. ENVIRONMENTAL SETTING

il GEOLOGY

Reference to the British Geological Survey 1:50000 Serics, Sheet 305 and 306 Folkestone
and Dover A, indicated that the site is located in an area of generally level ground between
the Hythe Beds escarpment to the north and the sea to the south and 15 made up
predominantly of Storm Beach Gravels.

The Storm Beach Gravels consist of gravels with somc sand which have been thrown up
into ridges by wave action. Where therc has been a ready supply of shingle the beach
accretes seaward by the addition of sub parallel ridges.

Thin bands of marine alluvium are shown in the area and which generally comprise brown
and blue clays. These were probably formed in slight depressions and hollows between
shingle ridges. A thin band of clay coinciding within the easternmost section of the Royal
Military Canal is believed to be alluvium associated with the Seabrook Stream which
formerly flowed into a harbour at Hythe.

The interface between the Storm Beach Gravels and underlying Weald Clay is often
marked by a band of disturbed ground generally comprising clays intermixed with gravel
to cobble and occasional boulder sized fragments of sandstone/limestone. This represents
an accumulation of ancient landslip debris from the degradation of the Hythc Beds
escarpment which is now somie distance to the north of the site.

The depth to the Weald Clay can be varable in this area although the geological memoir
indicates that a borehole to the west of the sitc encountered Weald Clay at approximately
10m, the interface including rock ‘ragstone’ debris.

UTIONS GROVE
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Underlying the Storm Beach Gravels and Marine Alluvium is the Weald Ctay which
typically comprises cyclic sequences of dark grey silts with subordinate siltstones,
sandstones, shelly limestones and clay ironstones. The Weald Clay is often weathered to
light grey and yellow mottled high plasticity clays near surface.

32 GROUNDWATER

Reference to the Environment Agency’s 1:100 000 sealc Groundwater Vulnerability map
of the area, Sheet 47, East Kent, indicated that the strata underlying the site are classified
as a Minor Aquifer.

Minor Aquifers (variably permeable) can be fractured or potentiatly fractured rocks which
do not have a high primary permeability, or other formations of vanable permeability
including unconsolidated deposits. Although these aquifers will seldom produce large
quantities of water for abstraction, they arc important both for loeal supplies and in
supplying base flow to rivers. Major Aquifers may occur beneath Minor Aquifers.

The soils are indicated to be of high leaching potential (HU), with little ability to attenuate
diffuse source pollutants and in which non-absorbed diffuse source pollutants and liquid
discharges have the potential to move rapidly to underlying strata or shallow groundwater.
However, this is a worse case classification due to the sparse data available for urban

areas.
The site is not situated within a groundwater Source Protection Zone (SPZ).

The close proximity of the site to the sea would result in groundwater beneath it being
influenced by tidal varation and possibly saline intrusion. Tidal vanations are likely to
affect both groundwater levels and quality.

33 SURFACE WATER

The nearest surface water course to the site is the Royal Military Canal, which is located
immediately to the north of the site. The canal has a sluice at the eastern end of the site.

The Environment Agency’s General Quality Assessment Schemc provided a measure of
both chemical and biological water quality for nvers and canals in England and Wales.
One of the six grades, A to F is allocated.

On the basts of the 2000 data, water quality for the Seabrook Sluices, is as follows:

Parameter Grade
Chemistry Fairiy good
Biology Very good
Nitrate Moderately Low
Phosphate Low
. Acsthetics Fair |
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34 RADON ASSESSMENT

Reference to the National Radiological Protection Board’s “Radon Atlas of England and
Wales” indicatcd that less than 1% of houscs within the 5 km square which included the
site have radon concentrations above the action level of 200 Bg/m®. The site is therefore
not located within a “Radon Affected Area” which would otherwisc require buildings to
incorporate appropriate radon control measures.

s ADDITIONAL INFORMATION

Reference was made to the environmental database Sitescope, extracts from which are
provided in Appendix 1. Relevant information relating to the site’s environmental
sensitivity is summarised as follows:

The British Geological Survey classify the area as being susceptible to landslip or land
instability, however, this classification is related to areas north of the Royal Military Canai
where steep slopes and rock faces of the Hythe Bed escarpment are present.

Two water abstraction licences were recorded between 250 m and 500 m of the site with
six being recorded within a 1000 m radius of the site.

A single discharge consent was recorded between 500 m and 1000 m radius of the site.
There were four former landfill sites recorded within a 1000 m radius of the site.

No pollution incidents were recorded within a 250 m radius of the site. Two Category 3
(Minor) pollution incidents were recorded within a 500 m radivs of the site, with 30
pollution accidents recorded within a 2600 tn radius of the site. Al these 30 incidents
were either Category 3 (Minor) or Category 4 (Unsubstantiated).

There were no Sites of Special Scientific Interest recorded withmn a 1000 m radius of the
site, although two were recorded between 1000 m and 2000 m.

A single industrial land use was recorded within a 250 m radius of the site with Chapel
laboratories noted to the northwest of the site.

No mines and quarries, [PC Part B authorisations, chemical releases, operational landfills,
waste treatment sites, National Nature Reserves, Environmentally Sensitive Areas, Nitrate
Sensitive Areas or Nitrate Vulnerable Zones were recorded near the site.
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4. SITE HISTORY
4.1 HISTORIC MAPS SUMMARY

The following summary is based on historic maps dating back to 1872 and provided in full
in the Phase 1 report.

The town of Hythe and the village of Seabrook are lacated to the west and east of the site
respectively. The Royal Military Canal to the north is shown in existence. By 1899 the
Hythc and Sandgate Branch of the South Eastern Railway had been constructed to the
north of the site. Development continued throughout the carly part of last century and as
such, the two arcas essentially merged together, with only playing fields separating them.

The eastern and western areas of the site appear to have been excavated for gravels since at
least 1899. However, by 1931, part of the western half of the site (adjacent to the footpath})
had been converted into a recreation ground. The eastern half of the site still appeared to ‘55
be used as a gravel pit in 1931. 2

By 1958, the recreation ground was no longer shown. However, the gravel pit was still
indicated although by 1976 it was no longer shown. No significant changes are indicated
after 1976.

4.2 ADDITIONAL INFORMATION

A children’s play arca has been constructed immediately beyond the extreme eastern point
of the site. Prior to the development of this play arca an intrusive investigation was carred
out by Weeks Consulting, which was made available by SDC prior to this current study.

The Weeks investigation comprised the drilling of two shatlow boreholes using shell and
auger techniques, logging of the ground conditions encountered and the collection of
samples for laboratory analysis. The boreholes were fitted with standpipes for
groundwater and landfill gas monitoring purposes. Detectable concentrations of carbon
dioxide were recorded by Weeks however, it is not known what the concentrations were.
Methane concentrations were below the instrumental detection limit in both of the
boreholes. Groundwater was recorded in BH1 (depth unknown) and absent in BH2.

The ground conditions reported were Made Ground to depths of between 4.3 m and 4.6 m
belaw ground level (bgl) overlying Storin Beach Gravel. The Made Ground was described
as consisting of clay, sand and gravel (flint, brick, concrete, ash and elinker) with deposits
of rubber tubing, rope, wood lcather etc. The Storm Beach Gravel consisted of loose flint
gravel with some sand and clay. Both of the boreholes were terminated at a depth of
5.0m

Elevated concentrations of potentially toxic (to humans) and phytotoxic metals were
recorded in a sample recovered from a depth of 2m bgl in one of the boreholes.
No methane was detected at the site although carbon dioxide was. Flow rates of carbon
dioxidc were reported as variable and this was assigned to pressure changes due to tidal
action. The Weeks report concluded that the site did not pose a risk to future uscrs given
the proposed end use. |
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No significant testing was carried out in relation to geotechnical aspects of the
development and it was concluded that, given the low loadings likely, they would be
within the bearing capacity of thc Made Ground.

A letter giving the results of a search of Kent landfill sites was also provided by SDC.
This identified a landfilt site at Princes Parade that was closed in 1975 (consistent with the
evidence provided in the historical maps) that reccived Category B and C wastes.
Category B wastes included Slowly Dcgradable Waste (B1) and Scrap Metal (B2), whilst
Category C Wastes are those that are Putrescible or Difficult. The depth of the landfill was
reported to be 5 m.

It is also understood that dredgings from the canal are likely to have been disposed of onto
the site. No data exists in rclation to the quantity or the quality of these dredgings,
although recent analytical data (1998), which was supplied by SDC, from tests carried out
on samples of the canal sediment indicate that the concentrations of potential contaminants
were generally low.

It is likely that much of the carbon dioxide was from natural biological processes including
soil microbial activity and root respiration. However, the additional monitonng and
analytical works (assessment of gas generating potential} will provide further data to fully
assess any risks that may be posed by landfill gases.

ECOLOGICAL ASSESSMENT

The Phasc 1 Desk Study and Sitc Walkover identified areas of the site, notably the north
eastern corner, that have the potential to. provide suitable habitats for protccted animal
species, Any significant intrusive investigation, in this and other areas of the site, eould be
deemed a contravention of the Wildlife and Countryside Act 1981 (as amended) if
important habitats were actually present. It was therefore recommended that an Ecological
Assessment of the site be undertaken, focusing on the north eastemn area in order to
confirm, or otherwise, the presenee of protected species or sensitive habitats prior to any
site works.

This section reports the findings of thc Ecological Assessment, which included the
following core components:

. Desk study research;

. limited consultations;

. site walkover assessment (Phase 1 Habitat Survey).
METHODOLOGY

Bascline conditions with respect to flora and fauna interests at the proposed development
site were determined by desk study research, consultation with the appropriate bodies and
a Phasc 1 Habitat Survey of the site. The survey methodology and descrptive
classification is applicable to both national and local scale surveys and provides a baseline
from which the ccological valuc of habitats can be assessed. Phasc 1 Surveys also provide
information for targeting any future investigations into the ecology of the area of study.
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The study area was defined as the proposed development arca plus a minimum 50 m zone
around the perimeter of the site. This study area was defined to allow the assessment of
both the direct and indirect impacts arising from the development.

511 DESK STUDY RESEARCH

Reference was made to the environmental database Sitescope, extracts from which are
provided in Appendix 1. Relevant information relating to the site’s ecology and mature
conservation status is summarised as follows:

Distance from site (m)
Designated status 0-250 251 - 500 501 - 1000 1001 - 2000
Areaof 0 0 i 1
Onitstanding
Natural Beauty
National Parks 0 0 0 0
National Nature 0 o 0 0
Reserves
RAMSAR sites 0 0 0 0
Sites of Special 0 0 0 2
Scientific Interest
Special Areas of 0 0 0 0
Conservalion
Special Protection 0 0 0 0
Areas

5.1.2 CONSULTATION

In parallel to carrying out the habitat survey The Kent Wildlife Trust were consulted in
order to determine whether or not any nature conservation sites are located within, or near
to, the development area. We were informed that the site itself is not designated by Kent
Wildlife Trust atthough the stretch of canal to the north ts a Site of Nature Conservation
Interest.

At this stagc no further consultations have been made to specialist interest groups,
although we would note that should the development plans be progressed then we would
recommend consultations with such groups at an early stage of the planning process. Such
specialist group could included:

s Reptile and Amphibian Group;

« omithological Socicty;

» butterfly Conservation {Kent Group);

s  bat Group;
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» mammal Group,

s badger Group.
5.1.3 SURVEY METHODOLOGY

Detailed methodologies for the completion of Phase 1 Habitat Surveys are given in the
"Handbock for Phase 1 Habitat Survey” (NCC 1994), and these were followed where
possible in the execution of this survey.

A range of site plans, maps and acnal photographs were inspected prior to the survey to
identify any areas of particular wildlife or conservation interest, and to allow an inittal
assessment of the site to be made. This review was followed by a detailed field habitat
sutvey which was carried out by a Chartered Biologist on 24th July 2002. Dunng this
survey the site, and surrounding areas, were walked and habitats identified and classified
in line with the vegetation based classification given in the NCC handbook. In addition,
the areas were also surveyed with respect to potential habitats for badgers, bats,
amphibians, reptiles and birds.

Habitat descriptions are based on the Handbook for Phase I Habitat Survey (Nature
Conservancy Council, 1990). Plant Latin names mostly follow Flora Europaca {1964 -
1980), the Atlas of Femns of the British Isles (1978) and Ferns of Britain and Ireland (1982)
as given in The Wild Flowers of Britain and Northern Europe (Fitter and Fitter, 1980) and
Guide to Grasses, Sedges, Rushes and Ferns of Britain and Europe (Fitter and Fitter,
1987).

3.2 SURVEY FINDINGS
Al GENERAL

The site was relatively flat, although undulations especially in the western half of the site
supgested that differential settlement had occurred. Such settlement may be due to the
presence of variably compacted waste materials, causing the uneven grou nd surface.

The southern boundary of the site is formed by the Princes Parade road, which separates
the site from the beach and sca. The coastal beach is predominantly shingle. The northern
boundary is formed by the Military Canal, which lics some 4 m below the site level.
A wide (approximately 3.5 m) towpath mns between the site and the canal and 1s just
above canal level.

The site is generally overgrown with variable grass sward, although the northem side of
the sitc, abutting the canal, is densely overgrown with large scrub vegetation and medium
(up to 2 m in height) bushes. This scrub vegetation is especially noted in the north west
comer of the site where small immature trees have developed to form a smatl wooded area.

e
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5.2.2 HABITATS

The habitats identified within the arca surveyed are shown on Figure 3 and listed below:

. Unimproved neutral grassland,
. tall ruderal,

. bare ground;

. scrub, dense continuous;

. open water — standing water,

. ammenity grassland,

. coastland — shingle.

These habitats are described below and their key features noted. Where a species list is
given it is intended to be representative of vegetation present and should not be considered
as exhaustive.

Unimproved neutral grassland (NCC Classilication B2.1)

This classification is allocated due to the rank and neglected nature of most of the site,
which has resulted in a high species diversity. Much of the site is classified as this type
and the species present included the following.

Grasses:

. Lolium temulentum (Damel)

. Holcus lanatus (Yorkshire Fog)

) Agrostis stolonifera (Creeping Bent)

. Agrostis capillaris {Common Bent)

J Poa spp. (possibly Early Meadow Grass - Poa infirma)

Forbs:

. Picris echivides {Brnistly Ox-Tongue)

. Malva sylvestris (Common Mallow)

] Sisymbrium officinale (Hedge Mustard)

. Calystegia silvarica (Great Bindweed)

. Convolvulus arvensis (Field Bindweed)

. Epilobium hirsutum (Great Willowherb)

. Trifolium repens (White Clover)

. Achillea ptarmica (Y arrow)

» Plantago lanceolota {Ribwort Plantain)
. . Lotus corniculatus {Birds Foot Trefoil)

. Heracleum sphondylium (Hogweed)

@ Cirsinm dissectum {(Meadow Thistle)
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Bare ground (NCC Classification J4)

An area of bare ground was recorded to the south westem corner of the site where the
tamaced access road was located. In addition an area of compacted hardcore was noted
which allowed for the tuming of vehicles to carry out tipping operations. This arca also
had a significant amount of tipped bark and wood chipping in mounds up to 2 m in height.

Tal! Ruderal (NCC Classiflication C3.1)

The vegetation noted in this the area given this classification was, in general, similar to
that noted in the Unimproved neutral grassland area, although forbs made up a greater
proportion of the ground cover. In addition, large examples of Foeniculum wulgare
(Fennel), Tanacetum parthenium (Tansy) and Chenopodium album (Fat Hen) were
recorded growing in stands of between heights of 1.5-25m.

Amenity Grassland (NCC Classification J1.2)
Land to the west of the site is occupicd by The Hythe Imperial Golf Course.
Open water — Canal (NCC Classification G1)

The Roya! Military Canal is located immediately north of the sitc and forms its northern
boundary. The canal towpath separates the canal form the site. The canal 15 a locally
designated site of Site of Nature Conservation Interest, and provides habitat for a number
of aquatic and ripanian plants and animals. A detailed survey of the canal was not carried
out as part of this general assessment since activities at the site, some 3 m higher than the
canal arc considered unlikely to significant!y impact on the canal.

Coastland — shingle/grave! (NCC Classification H3}

To the south of the site, beyond Princes Parade a shingle beach is present. No plants were
noted on this beach which is heavily used for recreational purposes.

523 FAUNA
5.2.3.1 VYertebrates
Mammals

No evidence of any large mammals was noted at the site and it is eonsidered that the site’s
use by people for excrcising dogs may act as a deterrent to regular larger mammals.

There were numerous potential habitats for small mammals (e.g. mice and voles).
Evidence of small mammal population was noted with both runs through ground
vegetation and burrow entrances recorded. In addition, gnawed snail shells were noted
near to the canal towpath, which may be an indication of rat or shrew feeding.
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Birds

During the sitc visit a number of bird species were noted. The following list comprises
those species that were seen during the visit and those that are known, from ornithological
records, to nest/feed at, or near to, the site during the summer. It should however be noted
that the list is not definitive and is provided for information purposcs only.

Black Cap (Sylvia africapilia) Gold Finch (Carduelis carduelis)

ChafT Finch (Fringilla coelebs) Reed Warbler {(Acrocephalus scirpaceus)
Green Finch (Carduelis chloris) Sedge Warbler (Acrocephalus schoenobaenus)
Chiffchaff (Phylloscopus collybita) Meadow Pipit (Anthus pratensis)

Pied Wagtail (Motacilla alba) Northem Wheatear (Oenanthe oenanthe)
Yellow Waglail (Motacilta flava) Stone Chat (Saxicela rorquata)

Blackbird (Terdus meruta) Whitelhroat (Syfvia communis)

Reed Bunting (Emberiza schoeniclus) Blue Tit (Parvs caeruleus

Robin (Frithacus rebecula) Gireat Tit (Parus major)

Skylark (4lauda arvensis) Mute Swan (Cyngus olor)

Moorhen (Gallinula chloropus) Mallard {Anus platyriynchos)

Grey Heron (Ardea cinerea( Cormorant {Phalacrocorax carbo)

Black headed pull (Larus ridibundus) Hemring Gull (Larus argentatus)

Yellow Legged Gull (Larus michahetlis)  Greater Black Backed Gull (Larus marinus)
Wood Pigeon (Coltimba palumbus) Mediterrancan Gull (Larus melanocephalus)
Coliared Dove {Streptopelia decaocta) Lesser Black Backed Gult (Larus fiscus)
Kestiel (Falco tinnunculus) Littte Grebe (Tachybapius ruficoliis)

5.2.3.12 Invertebrates

The most notable features of invertebrate fauna at the site were the number of Lepidoptera
(Buttertlies) at the site. In particular large numbers of Pieris brassicae (Large White) were
noted across almost the whole of the site as were Maniola jurtina (Meadow Brown)
although to a slightly fcsser extent. In addition, Fanessa cardui (Painted Lady), Artogeia
rapae (Small White), Pyronia tithonus (Gatekeeper) and Vanesse atalana (Red Admiral)
were also noted albeit as solitary mdividuals rather than in significant populations.

Numerous Black Ant (Lasius niger) colonies were noted across the site and these were
partieularly abundant in the western half of the site.

5.3 CONCLUSIONS

Based on the findings of the ecologieal assessment carried out at fand at Princes Parade,
the following conclusions are drawn:

. The site is not designated with any national, regional or local conservation status;

» the site comprises mainly an arca of rough grassland, with ruderal and scrmb
vegetation dominating the northemn boundary.
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Since no cvidence of protected species was noted, or significant areas of potential habitat -
identified there was considered to be no ecological reason for delaying site intrusive ;
works. However, to minimise damage io the flora of the site, and therefore damage to 4
animals habitat, and also reduce the potential for disturbance to any animals not tdentified

during the survey the following controls were implemented:

. All vehicles involved in site works should be wheeled and na tracked wehicles
should be used.
. AH intrusive works should be carried out in such 2 manner to minimise, as far as is

responsibly possible, damage to vegetation.

. Intrusive works be carried out between the hours of 8 am and 8 pm when general
site usage of the site is at a maximum (c.g. dogs being exercised) and therefore
abnormal disturbance to the site minimised.

6. SITE INVESTIGATION WORKS

6.1 SITE INTRUSIVE WORKS

The fieldwork was undertaken between 29" July and 7% August 2002 and comprised the
following elements:

. 4 no. Cable Percussion Borchotes (BH's 1, 2, 3 and 3A);

. installation of combined groundwater/gas monitoring standpipes in BH’s 1, 2 and
3A together with subsequent monitoring;

. 10 no. Static Cone Penetration Tests undertaken by Lankelma Cone Penetration
Testing Ltd; :

. 30 no. Machine Excavated Trial Pits;

. installation of 10 no. gas monitoring standpipes in a selection of the trial pits

together with subsequent monitoning.

The approximatc exploratory hole locations are shown on the Site Layout Plan (Figurcs 2a
and 2b),
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Boreholes

Three boreholes were excavated to depths of 7.50 m using cable percussion boring
techniques. One borehole was abandoned at 3 m due to an obstruction and relocated.
Boreholes were eommenced at 200 mm diameter in order to allow a subsequent reduction
in casing size which altows a greater depth of excavation within the anticipated ground
conditions. As boring progressed, 200 mm diameter, reducing to 150 mm diameter
temporary steel casing was installed to support the sides of the bore. Disturbed and
‘undisturbed” UL00 samples were taken for description and subsequent laboratory
inspcetion and testing purposes. Despite the use of two casing diameters, the drilling was
not able to progress the boreholes beyond 7.50 m having proved natural ground beneath

the landett. T _

Groundwater and gas monitoring standpipes were installed in three boreholes to 750 m
bgl. A monitoring visit was carried out approximatcly one week after the installation of
the boreholes in order to obtain representative groundwater samples and gas readings.
A further visit was made on 8™ October.

Borehole logs deseribing the materials/soils encountered are presented in Appendix 2.
Trial FPits

Thirty trial pits were excavated to depths of between 3.3 and 5.0 m. The soils and
materials cncountered in the excavations werc lopged and represcntative samples
recovered for laboratory analysis. Ten standpipes were installed to a depth of 3.0 m ina
sclection of the trial pits. Notes have been added to tnial pit logs and include occuricnces
of roots, services, evidence of contamination and general pit stability and standpipes
installation details. Trial pit logs describing the materials/soils encouutered are presented
in Appendix 3.

Static Cone Penetration Tests

Lankelma CPT Ltd. were instructed to carry out in-situ soils testing that comprised the
following:

. 9 electric Static Cone Penetration Tests (CPT’s) to measure the cone resistance and
local side friction; and

» I electric Piczocone Penctration Test (CPTU) to measure the cone resistance and
local side friction together with pore water pressurc.

The report and details of the testwork carried out by Lankelma CPT Ltd arc provided in
Appendix 4.

The CPT’s and trial pits were used to provide total coverage for contamination
investigation purposes and for initial appraisal of ground conditions. Prior to
investigations, it was anticipated that development would take place at the castern end of
the site and hence the boreholes were concentrated in this arca.
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6.2 SERVICES ENCOUNTERED

No live/active services were encountered during the recent site works.

5.3 ORGANOLEPTIC EVIDENCE OF CONTAMINATION

Olfactory evidence of contamination was recorded in the foltowing trial pits.

Trial Pit | Depth {m) Description
TPS 3.00 Slight hydrocarbon odour
TPL! 1.50 Landfill odour consistent with organic esters
TP12 270 Landfill odour consistent with organtc esters
TP15 2.70 Landfili odour consisteut with organtc esters
TP19 4.0 Landfill odour consistent with organic esters

contamination was noted in all of the trial pits. This consisted of general household refuse
including plastic sacks, glass, metal, crockery and textiles. In addition to the household
waste, gi_:gr_i_f_g__g_rlu_sgd_ stomach tubes were noted m TP4.

I
In addition to the olfactory evidence recorded in the trial pits above, visual evidence of “

64 GROUNDWATER MONITORING

Groundwater was not encountered in the boreholes or tral pits during excavation.
However water was added to the borcholes to assist drilling and this may have masked any
slow groundwater ingress.

Groundwater samples were retrieved from the borehole installations on the 15 August and
8" October 2002. The depths of groundwater encountered in each borehole are
summarised in the table below.

Groundwater Level (m bgh)
Monitoring Location 15/08/02 8/10/02
1400 0815
BHI 647 6.30
BH2 591 _ 5.74
BH3A 323 5.14

The readings taken on 8% October were madc 3 hours before a high spring tide.

ST
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It should be noted that groundwater levels may vary due to seasonal fluchrations in
rainfall, but in the shorter term, can be affected by antecedent weather conditions or other
Factors such as tidai/saline intrusion.

7. LABORATORY TESTING
7.1 ANALYTICAL TESTING - SOILS AND GROUNDWATER

One hundred and seventy threc soil samples were recovered during the intrusive
investigations.  Following screening, seventy of these samples were schednled for
laboratory analysis which was undertaken by Eclipse Scientific, Ashford, Kent.
All samples were analysed far potential contaninants which could reasanably be expected
to be present on the site based on its history. The soil analytical suite comprised the
following determinands:

Toxic Phytotoxic Inorganic Oreanic Compounds
Metals Metals Compounds E P
Arsenie Water soluble boron | pH Totat polyaromatic hydrocarbons (PAH)
Cadmium Copper Water Soiuble Sulphate | Tolal petroleun hydrocarbons (TPH}
Chromium | Nickel Gaseline Range Organics
Lead Zine Diesel Range Organics
Mercury Oi! Range Organics
Selenium

A section of piping recovered from TP24 possibly contaimng ashestos was also scheduled
for confirmatory analysis.

A selection of the soil samples were scheduled for leachate anatysis which consisted of the
same determinands as above. Groundwater samples recovered on the 15" August 2002
were also tested for the same analytical suite as above.

A selection of the samples were also scheduled for Loss on Ignition (LOI} and Acid
Digestible Fibre (ADF) analysis to detcrmine the gas generation potential of the matertal.
This testing provides data in order to assess the likelihood of gas gencration and whether
or not there is a need for the inclusion of gas protection systems in buildings.

The results of the analytical testing of soil, leachate and groundwater samples are
presented in Appendix 5, 6 and 7 respectively.

7.2 GEOTECHNICAL SOILS TESTING

The following range of laboratory soils testing was scheduled and the resulis presented in
Appendix 8,

» Determination of moisture content {4 no. tests);

. Determination of liquid and plastic limits (2 no. tests);

. Determination of particle size distribution by wet sicving (8 no. tests);
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. Determination of undrained shear strength, single stage tests on U100 samples {1
no. test); and
. Determination of consolidation propertics in an oedometer cell (1 no. test).
8. EVALUATION OF GROUND CONDITIONS AND

ENGINEERING PROPERTIES

8.1 GROUND MODEL

The desk study research for the Princes Parade site has indicated a number of geotechnical
hazards. These have been given careful consideration in the design of the preliminary
intrusive ground investigation phase of works in order to prove the depth to natural ground
beneath landfill and provide an indication of foundation options for the proposed future
development on the site. Where ground conditions were found to be variable across the
area the investigation also aimed to identify preferred areas for development in terms of
ease of foundation construction. The principal geotechnical hazards include:

. Variable soil type and locally low strength and highly compressible nature of the
near surface natural deposits in this area and the unknown but potentially variable
depth to compeient natural ground due to land filling. This would influence depth -
and type of foundations that can be used. - _"

e i g e = e i e e,

. An anticipated high and tidally influenced groundwater level and groundwater
likely to have been affected by saline intrusion. The groundwatcr Icvel vanation
should be taken into consideration in the design of any foundations as it could have

Tt o T

an influence on soil strength and compressibility.  The salinc naturc of
groundwater should be considered with respect to aggressive chemical attack on
buried concrete,

. Stability issues and foundation performance associated with any construction that
may be planned at shatlow depth close to the site boundary adjacent the Royal
Military Canal,
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The ground conditions which were encountered in the boreholes and tnial pits are
summarised in the following table:

Stratum Depth to Base of Thickness (m)
Stratum (m)

Made Ground

Variable deposits eomprising clays, sands and gravels

with brick, concrete, ash, clinker, glass, rubber and 28-42 2.8-42

general domestic refuse. Some bonlder size concrete Where proved Where proved

fragments and large pieces of timber.

Possible Made GroundiMarine Alfuvium

Medium dense fine to coarse rounded to angular sand
and gravel with occasional cobbles. Bands of soft, sofi
to firm and firm gravelly clay with occasional black 7.0-750 34-3%
organic mottling and decomposed plant matter either
within or at the basg of this horizon.

Beach Gravels

Medium Dense at the surface rapidly becoming dense Base not proven 0.5 m Proved in
or very dense fine to course rounded to subrounded and at7.0-75m BHI1 and BH2
occastonally subangular sandy gravel.

The preliminary investigation combined a lmited number of boreholes with Cone
Pcnetration Testing (CPT) to investigate the soil profile across the entire site. Near surface
conditions were investigated by trial pitting. The CPT provides a rapid and cost cfiective
means of investigating the soil profile provided it can be correlated with borehole data.
The records of cone resistance and shaft friction arc interpreted to provide an indication of
in situ soil strength and an estimate of the soil type. The CPT is generally reliable at
intcrpretating soil type in natural depostts but cannot readily distinguish between made
ground and natural ground and the cstimated soil profiles within the near surface landfill
deposits should therefore be treated with caution.

The ground investigation generally proved the anticipated soil sequence with significant
depths of made ground being encountered across the entire sitc. At the base of the made
ground were variable deposits of medinm dense sands and gravels or soft locally firm and
locally organic clays. The clays appeared to be widespread but were found to be laterally
discontinuous. They may represent the remains of marine alluvial deposits within parts of
the Beach Gravels sequence or possibly dredgings from the Royal Military Canal, which
the desk study noted had becen placed in the former landfill. This sequence showed no
positive indications of these materials being made ground and they have tentatively been
described as possible made ground/masine alluvium.

Beneath the made ground and possible made ground/marine alluvium sequence the site
was underlain across the entire sitc at consistent depth by dense and very dense Beach
Gravels.
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The made ground comprised variable deposits of elaycy gravels and gravclly clays with
brick, coucrete, glass, plastic, metal, timbcr and household waste, consistent with the site
having been a landfill. The made ground locally contained fragments up to cobble and
occasionally bolder size and large timber pieces. Where proved in the boreholes and trial
pits the depths of made ground were fairly consistent across the site at about 4 m bgl with a
variation between 2.8 m, TP20 near of the site and 4.2 m {TP10). These soils exhibited
very variable strength and compressibility characteristics, locally being very weak and
highly compressible and unstable in excavation.

The underlying possible made ground/marine alluvium was found in the boreholes to be
approximately 3.5 m thick and comprised a sequence of gravels with localised bands of
clay either within or at the base of this horizon. The clay bands varied in thickness from
1.3 to 1.6 m in the boreholes and up to 2 m interpreted in the CPT profiles. Within one of
the CPT profiles the resulls were interpreted as encountering a band of organic clay (CPT
Qat4.6to6.5m)

Beneath the possible made ground/marine alluvium Beach Gravels were encountered.
The surface of the Beach Gravels were marked by a rapid incrcase in strength/density.
The boreholes were unable to progress within the Beach Gravel duc to the density of the
deposits and the high permeability, which preventing shelling and recovery of the gravels
from the boreholes. The CPT’s also terminated within the surface of the Beach Gravels, at
slightly greater depth, due to the high in situ density. The depth to this horizon was found
to be fairly consistent between 7.0 and 7.5 m. The maximum thickness of Beach Gravels
proved before refusal in the boreholes or CPT’s was abont 1 m.

The geology of the area suggests that the Beach Gravels rest upon a layer of disturbed
ground with rock debris, possibly representing ancicnt landslip debns, at the interface with
the underlying Weald Clay. The depth to Weald Clay was not proved during investigation
but may be between 10 and 15 m depth based on nearby geological references.

Groundwater was not encountered during the fieldwork period. However subsequent
monitoring of siandpipes indicated groundwater levels ranging between 5.14 mbgl in
BH3A and 6.47 min BHI1. The results are likely to be tidally influenced.

82 ENGINEERING PROPERTIES OF PRINCIPAL SOIL TYPES

The made ground compnscd mixed deposits of gravelly clays and claycy. gravels with
demolztion rubble and domestlc refuse. Fragmenls of concrete timber and brick up to
‘cobble and occasionally bolder size were encountcred.  Obstructions werc locally
encountered at shallow depth that prevented borchole and CPT progress and required
relocation of some of the investigation posittons,

The trial pits were generally unstable indicating low strength/loose ground. The CPT’s
indicated vanability in the in site strengihvdensity profile both laterally and with depth.
The anticipated variability in strength and scttiement characteristics of the made ground
and local presence of biodegradable material would make it unsuitable as 2 beanng
horizon due to the potential for SIgmﬁczmt total and differential settiement. The irregular

surface of the site suggests that the fill is undergoing sctf weight settlement.
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The underlying possible made ground/manme afluvium vaned from medium dense
predominantly granular deposits to cohesive soils which were variably soft or firm and
locally otganic. Laboratory testing of the clays indicated high moisture contents, in the
range 49 to 61%, and plasticity indices of 43 to 51%. The clays were classified as
intermediate to high plasticity. Within BH 1 the undrained shear strength of the clay was
17 KN/m’, soft, and oedometer results indicated that the clay was highly compressible.
The variable strength and consolidation characternistics of this deposit combined with
lateral variations in the thickness of the clay layer would make it unsuitable as a founding
horizon.

The Beach Gravels generally showed a rapid increase in the in situ density with depth
comprising dense and very dense sand and gravels which were proved to the full depths of
investigation. SPT ‘N’ values within this horizon varied from 11 to 21 locally at or near
the surface of the deposits but generally ranged between 45 and 50 before refusal,

FOUNDATION OPTIONS

The site was underlain by a signiﬁcantﬂlickncss of made ground, and variable strength
deposits, which would be unsuitable as bearing strata due to potentially high total and -

differential settlements, even under low and moderate loading conditions.

The Beach Gravels provide the first suitablc bearing horizon for foundations to structures
sensitive to differential settlement. The gravels were found at fairly consistent depths of
between 7 and 7.5 m bgl. Given the depth to the Beach Gravels and the naturc of the
ovarlying deposits it is recommended that piled foundations are adopted to support the
proposed structural loads and that the minimum depth of piling would be between about 7

R L PR P

The depth and consistency of the Beach Gravels did not vary significantly across the site
and the overlying dcposits showed little consistency 1n any areas of the site. Tt is therefore
considered that on the basis of the investipation data no parts of the site appear any more
suited than others from the point of view of relative ease of foundation construction.

P Y VP e T

For access roads and infrastructure the near surface variability of the soils encountered witl
fequire some ground treatment to provide a more even response (o loading and to reduce
differential setilements. T

PILES

The dense 1o very densc Beach Gravels may provide a suitable bearing horizon for piles
provided the thickness, lateral extent and in situ density of this horizon remains consistent
across the development area. This could not be proved at the investigation positions dueto
termination of the BH’s and CPT’s within the surface of the Beach Gravels.

Princes Parade, Seabrook, Kent
Phase 2 Geo-Environmenial Investigation
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Piles terminating within the Beach Gravels will support the majonity of the working [oad in
end bearing. The pile to scil contact at the base of the pile therefore nceds to be ¢lean and
undisturbed and soil stiffness should be uniform within a depth of at least 10 times the pile
diameter beneath the pile toe io prevent pile head settlements. Prior to final design when
details of the proposed development layout are known, limited additional investigation
would be required to prove the thickness of Beach Gravels and the nature of the underlying
deposits. In the event that the Beach Gravels are limited in thickness dceper piles
terminating within the underlying Weald Clay may be required.

Given the nature of the soil sequence above the Beach Gravels ‘downdrag’ or negative
skin friction should be considered in the design of piles.

There are a number of piling types and methods of construction available and suitable for

use on_this site. Specialist contractors will offer advice on the products they supply,
methods of installation to suit the ground conditions and provide detailed pile design. The
principal pile types considered suitable for this are driven pre-formed piles or continuous

flight auger piles. The relative merits of these methods are discussed below:

8.4.1 Driven Piles

Piles should be driven to a depth to ensure termination within the bearing horizon and then
to a set. Driven piles are likely to provide the most suitable approach to ptling on the site
provided the piling method is designed to kecp noise and vibration withm acceptabie
limits. However there is a risk of pilcs terminating on obstructions within the made
ground, generally at shallow depth, and to a lesser extent within the possible made ground.
Provision should be made for probing and excavation of obstructions at shailow depth at
pile locations and for a degree of redundancy where piles meet obstructions at greater
depth above the beanng horizon.

A further consideration with the choice of driven pile is to ensure that where individual
pile lengths arc joined the method of coupling can accommodate local lack of lateral
support through the made ground and soft elays within the possible made ground deposits.

842 CFA Piles

With CFA piles it is cssential that the pile toe to soil contact is clean and undisturbed by
the process of instatling the pile. This is of concern with some CFA type piles although
modermn methods of CFA pile installation can overcome this and ensurc a clean base
contact. The presence of obstructions within the landfill may result in some pilcs having o
be abandoned before reaching founding depth. Pre probing at pile locations could be
employed to investigate for the presence of obstructions which could he excavated and
removed prior to instaliation of piles.

The mcthod of construction should ensnre that a uniform cross sectional area of pile can be
maintained through variable deposits of made ground and possible made ground.
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8.5 ACCESS ROADS/HARDSTANDING

The made ground is variable in composition and is generally a low strength and highly
compressible material. Lightweight constructions on or in the surface of the landfill would
be likely to experience significant total and differential settlements. Access roads, areas of
hard standings and services corridors could be effccted. In order to provide a more
uniform response to loading and to reduce thc magnitude of total and, in particular,
differential settlements ground treatment would be required. The effects of any differential
movement would be most pronounced adjacent to piled strictures and at service entry
points into buildings which would require flexible joints.

Along the access road and service corridors it may therefore be necessary o use a ground

‘treatment method suitable to the ground conditions encountered. Specialist contractors
would provide advice on the most suitable Tetiod that €an be used which might include
instailation of vibro stone columns, excavation and replacement of soils with compacted
granular backfill or soil mixing.

8.6 TEMPORARY WORKS

Prior to personnel entering any cxcavation a risk assessment should be carried out to
determine trench support requirements. However excavations for pile caps and service
corridors etc will be within the made ground which was recorded as being unstable within
the trial pits. Trench/excavation support will therefore be required wherever personne! are
required to enter cxcavations.

9. GROUND CONTAMINATION ASSESSMENT

9.1 GENERAL

The Phase } study indicated that the site was used historically for the disposal of waste and
more recently canal dredgings. The catégories of wastes accepted ‘during the landfll
operation of the site were such that a potential contamination nsk was considered to be
present. It was concluded that future sitc occupants could be exposed via ingestion,
inhalation or direct comtact to contaminated soils should they be present.

The risk of exposure depends upon a number of factors inclnding the source and
bioavailability of the contamination, existence of potential pollutant pathways and the
layout of buildings and hardstanding areas in relation to any contamination found.

SDC infonned GSG that there was no official proposed site developwent plan for Princes
Parade although residential development is being considered. It was therefore agreed to
assume residential housing across the whole of the site. The site was therefore divided into
three horizontal sections as follows: 7

. Ground Level-1.0 m

It is considered that firture occupants of the properties would most ltkely come into contact
with the underlying soils in this Jayer. Likcly pathways are via ingestion (direct and via

consumption of vegetables), inhalation and absorption.

. [.I-2.0m
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it is considered unlikely that future occupants would come into regular contact with this
layer. However, accupants involved in struetural improvements to their homes or gardens
in the future might be exposed to underlying soils.

. 2.1-50m

It is considered that site workers involved in the construction of the properties would come
into contact with this layer during laying of foundations rather than future site occupants.

9.2 GUIDELINES ON CONTAMINANT LEVELS

The UK has contaminated land guidelines in the form of guidance note ICRCL
(Inter-departmental Committee on the Redcvelopment of Contaminated Land} 59/83 and
the recently introduced “Contaminated Land Exposure Assessment” (CLEA) puidance
values. Both sets of advice provide guidance concentrations for a range of metals for a
range of end uses. The soil puideline valies provided by the CLEA model represent
intervention values and soil concentrations of a contaminant above these values might
represent a unacceptable risk to the health of the stte uscs. The ICRCL guidance provides
threshold concentrations, although action levels are not specified and professional
judgement is relied upon to deterinine the upper limit of these contaminants for different
end uses. ICRCL also provides threshotd and action trigger concentrations for a range of
contaminants typicaily associated with old town gasworks. The ICRCL guidance only
assesses soil quality and docs not address impacts to the aquatic environment.

An altemative approach is adopted in the Dutch contaminated land assessment criteria
where two trigger lcvels exist, the intervention values and target values. Target values are
intended to indicate a level implying negligible toxicological and ecotoxicological risk.
Intervention values provide a framework for the determination of serious contamination,
based upon (eco) toxicological data and all potential human exposure routes. They
indicate concentrations of contaminants in ‘standard’ soils (based on 10% organic matter
and 25% clay content), sediments and groundwater above which the functional quality of
these media for plants, animals and ultimately humans will be severely diminished. Inthe
Netherlands, remediation is reqnired if the intervention values are exceeded and a further
site specific risk assessment is conducted to determine whether remediation is required
immediately or in the fature.

The Dutch approach differs from that sct out in ICRCL and CLEA, in that it aims to
achieve “multifunctionality” (i.c. clean up for any future use), whereas [CRCL and CLEA,
and the basis of the contaminated fand legislation in the UK, is clean-up for the immediate
proposcd end use.

Both ICRCL and CLEA do not provide puidancc concentrations for mineral oils ~
indicative of contamination derived from lubricating oils and other heavier hydrocarbons,
or for total petroleum hydrocarbons (TPH) — indicative of contamination derived from
firels such as diese!, petrol and kerosene. The Dutch soil intervention value for mineral
oils is 5,000 mg/kg. This can also be used when dealing with less volatile petroleum
hydrocarbon mixtures at sites where groundwater is not a signifieant issue. However, for
sites, which may potentially impact groundwater resources, a more stringent value of 530
to 1,000 mgkg may be used by the Environment Agency, to determine whether or not
remedial action is required. :
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9.3

A formalised “Methodology for the derivation of remedial targets for soil and groundwater
to protect water resources” was published by the Enviromment Apency in 1999.
The methodology allows the assessor to derive site specific remedial targets for soil and
groundwater, in order to protect the water environment. In the case of the site, the water
cnvironment would be the Minor Aquifer underlying the sitc and the Royal Military Canal
to the north.

ICRCL provides guidance on the threshold and action trigger concentrations for fotal
PAH’s but docs not specify which individual compounds should be considered. In the
USA the Environmental Protection Agency has identificd 16 "priority pollutants” from the
PAH family of chemical based upon the toxic/carcinogenic properties. Alternatively the
Dutch guidelines provide intervention and target values for 10 PAH's. It is normal
practice to use these lists of PAH’s to compare with the total PAH concentration guidance
provided in ICRCL.

SDC informed GSG that there was no official proposed site development plan for Princes
Parade although a residential development is being considered. Thercfore the more
stringent CLEA Soil Guideline Values for a “Residential with Plant Uptake” end use
across the whole of the site were adopted. Where guidance is not provided by the CLEA
modei then ICRCL values or the Dutch Limits are used.

SOIL QUALITY

Figures showing where elevated concentrations of potentially toxic and phytotoxic metals
were recorded from GL-1.0 m and 1.1-2.0 m are provided in Figures 4a to 4f.

. Depth Range GL-1.0m

Metals

The concentrations of the potentially toxic metals cadmium, chromium, mercury and
selenium were less than their respective CLEA Soil Guideline Values for a “Residential
with Plant Uptake” end usc in all of the samples tested.

The concentration of arsenic and nickel slightly exceeded their respective CLEA Soil
Guideline Values of 20 and 50 mg/kg for a “Residential with Plant Uptake” end use in TP6
at 0.50 m (41 and 62 mg/kg), TP17 at 1.0 m (31 and 70 mg/kg), TP18 at 1.0 m (24 and 52
mg/kg) and TP29 at 0.30 i (26 and 52 mg/kp).

The concentration of lead exceeded the CLEA Soil Guidcline Value of 450 mg/kg fora =

“Residential with Plant Uptake” ¢nd use in TP17 at 1.0 m (610 mg/kg).

The single elevated concentration of lead was subjected to a maximum value icst in
accordance with CLR 7. The result indicated that the maximum value statistic calculated
(T=1,48) is less than the 10% critical value of 2.13. Itis therefore considered reasonable
to treat the maximum valuc as belonging to the same underlying distribution as the other
values recorded at this depth range and not as a statistical outlier that may indicate a
localised area of contarmnation.

oy
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Mean value tests were applied to arsenic, lead and nickel data m accordance with the
Environment Agency’s RD7 Publication “CLR7: Assessment of Risks to Human Health
from Land Contamination: An Overview of the Development of Soil Guideline Values
and Related Research” (CLR7).

The results indicated that, with a 95% confidence interval, the population mean
conceniration of arsenic across the sitc, based on a sample number of 12, was 23.6 mg/kp.
This is slightly greater than the SGV of 20 mg/ke.

The population mean concentration of lead was 344 mg/kg significantly lower than the
SGV of 450 mg/kg and the population mean concentration of nickel was 46.3 mghkeg,
lower than the SGV of 50 mg/kg.

The concentrations of copper, zinc and boron exceeded their respective ICRCL Threshold
Trigger Concentrations for “any uses where plants are to be grown™ in the following

samples:
Location | Depth | Determinand
(tm)

TP& 0.50 | Boron 3.2mg/kg

P17 1.0 | Copper 440mg/kg
Zinc 1200mg/kg
Boron 3. 2mg/kg

TP18 1.0 { Zinc 350mg/kg

TP29 0.30 | Copper 190mg/kg
Zinc 430mg/kg

Organic Compounds

Generally, the concentrations of TPH’s were below the analytical detection limit of
20 mg/kg in all of the samples tested. However, the concentration of TPH's recorded in
TP1 (GL-0.2 m), TP21 (0.50 m) and TP17 (1.0 m) are 243, 23 and 38 mg/kg respectively.
In ail three samples, the high total concentrations were due to Qil Range Organics
(C20-C44). These concentrations were all less than the peneral guidance value of

1,000 mg/kg.

Generally, the concentration of PAH’s were less than the analytical dctection limit of
20 mg/kg in all of the samples tested. However concentrations of 29 and 33 mg/kg were
recorded in TP14 at 0.20 m and TP15 at 0.40 m respectively. Both these concentrations
were less than the ICRCL Threshold Trigger Concentration of 50 mg/kg for “Domestic
gardens, allotmicnts and play arcas”.

Inorganic Compounds

The pH of the samples at this depth ranged fromn 7.4 to 8.5 indicating that the soit samplcs
are in the neutral to sfightly alkaline range.
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The water soluble sulphate concentration ranged from less than the analytical detection
limit of 0.5 g/l in the majority of samples tested to 0.89 g/l m TP18 at L.Om.

. Depth Range 1.10-2.0 m
Metals

The concentrations of the potentially toxic metals cadmium, chromium, mercury and
selenium were less than their respective CLEA Soil Guideling Values for a “Restdential
with Plant Uptake” end use in all of the samples tested.

The concentration of arsenic slightly excceded the CLEA Secil Guideline Value of
20 mg/kg for a “Residential with Plant Uptake” end use m TP5 at 1.50 m (68 mg/kg),
TP24 at 1.70 m (71 mg/kg), TP26 at 1.50 m (63 mg/kg) and TP30 at 1.40 m (22 mg/kg).

The concentration of lead cxeeeded the CLEA Soil Guideline Value of 450 mg/kg for a
“Residential with Plant Uptake” end use in TP5 at 1.50 m (1200 mg/kg), TP16 at 1.50m
(490 mg/kg), TP24 at 1.70 m (770 mg/kg) and TP26 at 1.50 m {870 mg/ke).

The concentration of nickel excecded its CLEA Soil Guideline Value for a “Residential
with Plant Uptake” end use in TP5 at 1.50 m (110 mg/kg), TP24 at 1.70 m (130 mg/kg)
and TP26 at 1.50 m (110 mg/kg).

The concentrations of copper, zinc and boron exceeded their respective ICRCL Threshold
Trigger Concentrations for “any uses where plants are to be grown™ in the following tnal

pits:
Location | Depth | Determinand
(m)

TP5 1.5 Copper 350mg/kp
Zinc 590mg/kg
Boron 7.5mg/kg

TP6 1.3 | Zinc 650mg/kg

TP14 1.5 | Zinc 440mg/kg

TP24 1.7 Caopper 580mg/kg
Zinc 960mg/kg
Boron 4.6mg/kg

TP26 1.5 Copper 420mp/kg
Zine 1500mg/kg
Boron 3 6mg/kg
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Orgaric Compounds

Generally, the concentration of TPH’s were less than the analytical detection limit of
20 mg/kg. However, the concentration of TPH's recorded in TPS at 1.50 m, TPI9 at
1.20 m and TP20 at 1.70 m was 28, 51 and 26 mg/kg respectively. In all three samples, the
high concentration was duc to Oil Range Organics (Cy-Ca). However, the concentrations
were all less than 1,000 mp/kg.

The concentration of PAH's were generally less than the analytical detection limit of
20 mg/kg in the majority of the samples tested. However, two concentrations recorded in
TPi at 1.40 m (71 mg/kg) and TP26 at 1.50 m (134 mg/kp) exceeded the ICRCL
Threshold Trigger Concentration of 50 mg/kg for “Domestic Gardens, Allotments and Play
Areas”.

Inorganic Compounds

The pH of the samples at this depth ranged from 7.6 to 8.9 indicating that the souls li¢ i
the neutral to alkaline range.

The water soluble sulphate concentration ranged from less than the analytical dctection
limit of 0.5 g/, in the majority of samples tested, to a maximum of 1.68 g/ recorded in a
sample from TP24 at 1.70 m.

The results from the analysis of the ashesios piping encountered in TP24 at 2.10 m
indicated that there was a significant (i.e. <30%) amount of chrysotile present.

) Depth Range 2.10-5.0 m

Merals

A summary of the concentrations of metals considered potentially toxic to humans
recorded in samples from 2.10 m to 5.0 m across the site is provided in the table below.

Determinand Concentration (mg/kg) Nsumber of Titnes
Minimum | Maximum | Mean GV Exceeded

Arsenic 9.2 _ 150 361 23
Cadmium <] 12.4 1.70 0
Lead <30 4600 694 4 18
Mercury <05 437 2.14 1
Nickel <20 470 696 l;

N Selenium <}.3 22 0.73 0

CHROUND SOLETIONS GROUP
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A summary of the concentrations of metals considered to be potentiaily phytotoxic
recorded in samples from 2.10 m to 5.0 m is provided in the table betow.

- Concentration {(mg/kg) Number of Times
Determinand Guidelines Excecded
Mintmum Maximum Mean
Copper <10 840 176.6 15
Zinc 37 19000 1413 26
Baron 1.5 13.2 3.08 25
Organic Compounds

The concentrations of TPH’s in this depth range were low across the site and did not
exceed 1,000 mg/kg. The concentrations ranged from less than the analytical detection
limit of 20 mg/kg to 173 mp/kg.

The concentration of PAH’s recorded at this depth range exceeded the ICRCL Threshold
Trigger Concentration of 30 mg/kg for “Domestic Gardens, Allotmenis and Play Areas” in
the following samples:

Location Depth | Concentration
(m) (mg/kg)

TP2 3540 o8
TP4 4.0 264
187 25 244
P8 4.3 54
S 2.3 239
TP9 45 64
TP10 30 117
TPi3 2.6 54
TP23 37 70
TP25 40 59
‘ TP26 26 _2 12
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Inorganic Compounds

The pH ranged from 7.4 to 9 at this depth span indicating that the soil samples lic in the
necutral to slightly alkatine range.

The water soluble sulphate concentration ranged from less than the amalytical detection
limit of 0.5 g/1t0 1.66 g/1,

2.4 LEACHATE ANALYSIS

Figures showing where elevated concentrations of metals were recorded from GL-20 m
are provided in Figures 5a io 5g.

. Depth Range GL - 1.0m
Metals

Generally, the concentration of the metals considered toxic to humans {arsenic, cadmium,
chromium, lead, nickel and mercury) and the metals considered phytotoxic (boron, copper,
and zinc) werc less than their respective Leachate Quality Threshold Congentrations.

Howecver, the concentration of copper in TP1 at G1-0.10 m (26 pg/) slightly excceded the
LQT valuc of 20 pg/l.

Organic Compounds

The concentration of TPH's were less than the analytical detection limit of 100 pg/l mn afl
of the samples tested at this depth.

Generatly, the concentration of the sum of PAH’s were less than their respective analytical
detection limits of 0.1 pg/l. However, the concentration of PAH’s recorded in leachates
from TP12 at 0.50 m (1.38 pg/) and TPI3 at 1.0 m (0.52 pg/l) exceeded the LQT

conceniration of (0.2 pgfl.
Inorganic Compounds

The pH ranged from 7.8 to 8.2 indicating that the leachate samplcs are in the neutral o
slightly alkaline range. The sulphate concentration ranged from less than the analytical
detection himit of 4 pg/l to 49 mg/l.

. Depth Range 1.1 -2.0m

Mesals

The concentration of the metals considered to be potentially toxic to humans (sclenium,
mercury and nickel) were all less than their respective Leachate Quality Threshold

Concenirations. The concentrations of cadmium, chromium and arscnic excecded their
respective LQT’s in TP22 at 1.10 m (2, 90 and 21 pg/l respectively).
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The concentration of lead exceeded the Leachate Quality Threshold Concentration of
50 pgd in TP2 at 1.50 m (148 pg/l), TPL6 at 150 m (56 ng/l) and TP22 at 1.10 in

(34 pg/D).

The concentration of the metal boron considered potentially phytotoxic was less than ils
respective Leachate Quality Threshold Concentrations in all samples tested at this depth
range.

The concentration of copper and zinc exceeded their respective LQT’s of 20 ug/l and
500 pg/l in TP22 at 1.10 m (125 pg/l and 1639 ng/l respectively). The concentration of
copper exceeded its LQT in TP2 at 1.50 m (22 pg/l).

Organic Compounds

The concentrations of TPH’s tecorded in the leachate samples ranged from less than the
analytical detection limit of 100 yg/l to a maximum concentration of 622 ug/l.

Generally, the concentration of the sum of PAH’s was less than the analytical detection
limit of 0.1 pg/l. However, the concentration of the sum of PAH’s recorded in TP6 at
1.30 m (0.60 pg/l) cxceeded the Leachate Quality Threshold Concentration of 0.2 pg/l

Inorganic Componds

The pH ranged from 7.8 to 8.5 indicating that the leachate samples are in the neutral to
slightly alkaline range. The sulphate concentration exceeded the Leachate Quality
Threshold Concentration of 150 mg/l in TP22 at 1.10m (351 mg/l) and TP26 at 1.50 m
(1073 mg/1). All other concentrations were less than the LQT.

. Depth Range 2.10-4.50m
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Mertals

A summary of the concentrations of metals considered potentially toxtc to humans
recorded in the lcachates samples from 2.10 — 4.50 m across the site is provided in the
table below.

Determinand Concentration {Hg/!) Number of Times
Minimum | Maximum | Mean LQT Exceeded
Arsenic <1 22 4.1 1
Cadmium <02 04 <07 0
Lead <l 280 27.2 3
Mercury <0.05 0.18 <0.05 0
Nickel < 10 5 o
Selenium <1 2 <1 0

A summary of the concentrations of metals considered to be potentially phytotoxic
recorded from 2.10 m 1o 4.50 m is provided in the table below.

. Concentration (mg/ke) Number of Times
Determinand Guidelines Exceeded
Minimum Maximum Mean ! €
Copper <20 45 518 2
Zinc <20 423 57.35 0
Boron 58 4704 6689 2
Organic Compounds

The concentrations of TPH's ranged from less than the analytical detection limit of
100 pgA to 786 pg/l.

Generally, the concentration of PAH’s were less than the Leachate Quality Thresheld
Coneentration of 0.2 pgA in the samples tested. However, the concentration of total
PAH’s exceeded the LQT concentration in TP7 at 2.50 m (2.37 pgl), TPY at 4.10 m
(4.81 pg/ty and TP10 at 3.0 m (0.36 pg/l).
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Inorganic Compounds

The pH ranged from 7.2 to 8.1 indicating that the leachates are in the neutral to slightly
alkatine range. The sulphate concentration cxceeded the Leachate Quality Threshold
Concentration of 150 mg/l in the following sampies:

Trial Pit Number | Depth{m) | Concentration (mg/l)
TP17 338 266
TP23 3.7 339
TP25 4 376
TP30 2.5 162
9.5 GROUNDWATER QUALITY

Metals

The concentration of ail metals considered to be toxic to humans (arsenic, cadmium,
chromium. lead, mercury, nickel and seleniumn) and phytotoxic metals (boron, copper and
zinc) were less than their respective Dutch Intervention Values and also Leachate Qnality
Threshold Concentrations.

Organic Compounds

The concentration of TPH’s recorded in all of the water samples tested were below the
anaiytical detection limits.

Generally, the eoncentrations of PAH’s were less than the analytical detection limits in the
water samples tested. However, the concentration of pyrene n the sample recovered from
BH2 was 0.15 pg/l. None of the samples tested exceeded the Dutch Intervention VYalues
for water or the Environment Agency’s Leachate Quality Threshold Concentrations for

waste disposal classifications.
Inorganic Compounds

The pH of the water samples tested ranged from 7.7 to 7.3 indicating that the groundwater
samples are slightly alkaline in nature. The concentration of sulphate recorded in the water
samples ranged from 36 to 99 mg/l.
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9.6 SOIL GAS
3.6.1 GAS MONITORING

The soil gas survey carned out on 7" June 2002 at 87 positions across the site comprised
monitoring of soil gases within narrow diameter holes up to 1 m deep. The atmosphere
within the resultant voids was monitored for concentrations of carbon dioxide, methane
and oxygen using portable equipment. The results of the soil gas survey are presented in
the Phase 1 report, reference 44518/AMM.

: A : OS5
The concentrations of methane measured were consistently less than instrument detection . 4, .+
limits (< 0.25% v/v). Carbon dioxide concentrations varied from less than the instruments Hghi=
detection limit of 0.25% v/v to a maximum concentration of 7% v/v. Carbon dioxide
concentrations of between 1.5% v/v and 5% v/v were recorded at 37 monitoring locations.
Carbon dioxide concentrations exceeded 5% v/v in 5 locations.

Additional gas monitoring was caried out in the thirteen installed piezometers and three
boreholes on the 15" August 2002.  Concentrations of methane, carbon dioxide and
oxygen werc analysed using portable equipment. The results are provided in Appendix 9
and are presented in Figure 6.

oy o . .
) The results indicate that the concentrations of methane were gencrally low across the site

Lon ;}15‘*} ! - g)f"-’-“-‘—-' especially towards the eastern end where values ranged from less than 0.25% v/v10.0.60%

SRR 'ﬁ&--" viv. However, elevated concentrations of methane wcre recorded in P1 (7-8% viv), P2
. ],\:_C_} N (60% v/v) and P5 (4.7% v/v} in the western area of the site. The conccntrations of
N methane within the three boreholes were alt less than 0.25% v/v.

The concentrations of carbon dioxide ranged from 1.3% v/v to 15% v/v across the site.
Concentrations exceeded 5% v/v in 5 locations, P2 (7-8% viv), P3 (8% v/v}, P5 (15 %
viv), P6 (5% v/v) and P7 (5% v/v). The eoncentrations of carbon dioxide in the BH1, 2
and 3 were 4 0% viv, <0.25% v/v and 0.4% v/v respectively.

The concentrations of volatile hydrocarbons were low across the site and ranged from less
than 1 ppm to a maximum concentration of 15.6 ppm.

9.6.2 LANDFILL GAS POTENTIAL DETERMINATION

In addition to the chemical soil testing a selection of samples were scheduled for analysis
to determinc the potential for landfill gas generation. Samples werc analysed for Loss on
Ignition (LOI) and Acid Digestible Fibre {ADF) content as outlined in Waste Management
Paper 26 A (WMP 26A). The results obtained from this analysis are presentcd in Appendix
11 and arc assessed as stated in Waste Management Paper 26A.

The results from the LOI analysis indicated that the percentage of volatile solids (VS)
within the samples ranged from 3-27.6%. The results are summarised in the table below.
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Statistical Test Value
Mean i1.36
Standard Dewiation 1386
t distribution value 1.70
Sample Population 29
Upper 90% Confidence Interval | 13.28

The results indicate that with 90% confidence based on a sample size of 29, the volatile
solids content of the samples is greater than the rccommended value of 10%,

The samples were also analysed for ADF content (o determine whether soil samples witha
volatile solids content of between 10% and 25% would gencrate significant amounts of
methane. The results indicated that the concentration ranged from 01%to 7.5% in the 29
samples tested. The subsequent ADF/VS ratios (provided in the table overleaf) were
generally less than the recommended value of 0.25 and should be rcgarded as not having
the potential to produce methane. However, one sample (T’BLI,MUT'H) had an ADF/VS
ratio of 0.27, slightly above the recommended value of 0.25. |

T
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Land(il} Gas Potential Results
Ty | em ?]ji :: ADF/VS

TP 1.4 0.2 4.7 .04
TP2 3540 a3 9.4 0.03
TP3 1.3 G2 6.7 0.03
TFP4 30 02 8.1 .02
TP5 1.5 7.5 274 027
TP6 0.5 0.6 10,9 0.06
TF7 3l 13 276 0.05
TPR 43 1.3 273 005
P9 2.8 0.9 11.3 0.08
TPIG 2.4 0.4 10.8 0.04
TP11 29 02 6.1 0.03
TP12 2.7 0.2 5.2 0.04
TP13 2.6 0.4 12 0.06
P14 1.5 .4 g4 0.05
TP15 27 0.5 4.6 a1l i

L TFPL6 2.1 02 42 .03
TP17 1.0 0.5 9.1 0.05
TP18 i.0 0.3 16 .04
TP19 12 0.7 153 .05
TP20 1.7 04 33 012
TP21 27 0.7 22.3 0.03
P22 2.3 0.5 b4 0.05
TF23 2.5 05 252 0.02
TF24 12 Q.7 20.3 0.03
TP2A 2.6 0.5 _ 16.2 0.03

TRy 1.2 0.1 3 0.03
P28 24 02 | 45 0.04 |
TF29 0.3 4.4 10 0.04
TP30 1.4 0.2 4.9 .04
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10. CONTAMINATION RISK ASSESSMENT

This risk assessment has been undertaken with due regard to the advice relating to
groundwater as provided in the Environment Agency’s “Methodology for the Derivation
of Remedial Targets for Soil and Groundwater to Protect Water Resources”, and the advice
provided in the Contaminated Land (England) Regulations 2000, and the associated
statutory guidance. The guidance defines contaminated land as any land that 1s in such a
condition that by reason of substances in, on or undcr the land:

. significant harm is being caused or there is significant possibility of such harm
being cansed; or

. poliution of controlled water is bemng, or is likely to be caused.

This definition is based on the principles of risk assessment defined as a combination of
the probability {or frequency) of occurrence of a defined hazard and the magnitude
(including the seriousness) of the consequences. Central to the risk assessment process i$
the concept of pollutant linkage, that is a linkage between a contarninant and a receptor by
means of a pathway.

Table 10.1; Statutory definitions relating to pollution linkage.

Contaminant “ 2 substance which is in, on or under the land and which has
the potential to cause harm o to cause poliution of controlled
waters.”

Receptor “a living orgamism, a group of living organisms, and
ecological system or a piece of property” which meets glven
criteria.

“controtled waters which are, or could be, polluted by a
contaminant”.

Paihway “one or more routes or means by, or through, which a
receptor:

o isbeing exposed to, or affected by, a contaminani, or

» could be so exposed or affected”.

The relationship between these components is discussed below in order to identify the
existence of any source-pathway-receptor linkage on the site, and hence the potential nisks
associated with any contamination.

Potential sources of contamination associated with the site include:

. sub-surface contamination of ground originating from histonc deposition of waste
materials;

sk
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Potential pathways between the sources of contamination and the targets associated with
the site include:

. vertical and lateral migration of contaminants to groundwater;
. inhalation of dusts;

» ingestion of contaminated soil; and

. dermal absorption including direct eye contact.

Potential sensifive receptors (targets) on the site and in the vicimty of the site are.

. site workers involved in any future development of the site;
* the health of future occupants of the properties,

. underground services in and around the site;

- the Minor Aquifer beneath the site;

- the Royal Military Canal, and

. the English Channel immediately to the south of the site.

Using the above factors and the resuits from the contamination test results, the following
source-pathway-target linkage relationships are assessed:

HUMAN AND PHYTOTOXICITY

It is understood that the proposed layout of the development will be planned around the
results and findings of this investigation. This risk assessment is therefore based on the
assumption that residential houses with private gardens could be constructed on any part of
the site or, the whale site.

In peneral, concentrations of metals_potentially toxic to humans were low in samples
ecovered at shallow depths (GL-10 m) across the sife and are nof considered to pose a

=

significant risk to occupants of the future properties. However, based on the analytical
rcsults, elevated concentrations of arsenic, nigkel and lead were recorded within the central

arca of fﬁé_;i!p, TP 6, 17, 18 and 29 (arsenic and nickel) and TP 17 (lead).

The mean value tests indicated that the concentration of arscaic slightly exceeded the SGV
of 20 mg/kg, the concentration of nickel was lower than the SGV of 30 mg/kg and the
concentration of lead was lower than the SGV of 450 mg/kg. However, it is considered
that due to the nature of the development there is nonethcless a potential toxicological risk
to future occupants, especially children via direct ingestion, from the metals.
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Based on the CLEA Model, the ingestion of soil and indoor dust contributes approximately
71% of the cxposure from soil for both arsenic and lead and 54% for mickel for a
residential with plant uptake end use. Consumption of homie grown vegetables contributes
to approximately 22% of the exposure from soil for both arsenic and lead and 41% for
nickel. At such shallow depths it is considered that there is a potential risk to occupants of
the future properties especially children via the ingestion of contaminated soil and the
ingestion of home grown vegetables with increased mectal concentrations from the central
& arca of the site.

et el

Had
ey g
. \g:f\ o r }J{i{‘\' However, should the proposed footprints of buildings, areas of hardstanding or car parks
RE PSS ¢ “TaN within areas of the sitc wherc elevated concentratfons of metals were recorded at
RIS shallow depths, then this would be sufhicient to sever the potential pollutant linkage that
ﬂ‘\f-?i“’ currently exists.

The concentrations of the potentially phytotoxic metals boron, copper and zine were
elevated at shallow depths (GL-1.0 m) generally within the ccntral area of the site.
Howevcr, an increased zine concentration was recorded at a shallow depth in the western

area (TP13).

The soil pH aeross the whole of the sitc ranges from 7.4 10 3.5 and under such conditions,
the chemical solubility of metals and thereforc their bioavailability and potential for plant
uptake is reduced. It is therefore considered that the pofential risks to plants are low. This

is demonstrated by the presence of a substantial covering of heaithy vegetation across the
whole of the site.

Based on the amount of established vegetation at the site it is considered that there is a
suitable growth medium available. However, for acsthetic reasons, “clean’ imported
topsoil is going to be a likely requirement. It is considered that the placement of this
“Clean’ topsoil layer in proposed domestic garden areas would additionally be sufficient to
ameliorate the ‘marginal risk posed by the metals at shallow depths.
. A6V This would function as a capping layer that would sever - the pathway by which residents
N particularly small children) could reasonably B¢ expected to be exposed. Domestic
v P N\ garden areas are fo be incorporated on the site therefore, a clean soil thickness of at least
' 350 mm would be required to provide a suitable growth medium.

Flevated concentrations of metals especially lead, considered to be potentially toxic to
humans were cncountered at depth. CFA bored pile installations m particular, will involve
L. 2 substantial volume of “contaminatcd material” being brought to the surface. It is
s,n) = thercfore considered that site workers_inyofved in any current or future redevelopment of
ST the site could be exposed by a variety of pathways such as direct skin contact, ingestion
and inhalation. Provision of appropriate PPE (i.c. gloves), hygiene facilities and
implcmentation of normal dust suppression measurcs would be considered appropriate

control measures to minimise the potential health risks.
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SOIL GAS AND VAPOUR

Guidance with respect to tandfill gas is given in Building Research Establishment Report
212 and Approved Document C of the Building Regulations (1991). These documents
recommend threshold values of 1% methane (v/v) and 1.5% (v/v) carbon dioxide above
which consideration of design features to prevent the ingress of gas into buildings, for
example suspended floor slabs on the ground floor should be adopted.

The resnits from the soil gas survey caried out on the 7" June indicated that it was likely
that much of the carbon dioxide was _from_natural biological processes including soil
microbial activity and root respiration.

Based on the results from the recent gas survey carried out in locations Pl to P10 and
BHI-3, concentrations of carbon dioxide exceeded the recommended concentration of
1.5% v/v in the majority of installations. Five of thcse locations had concentrations greater
than or equal to 5% viv. The concentrations of methane _exceeded the recommended
concentration of 1% v/v in three of the_ pezometers (See Figurc 6).

It is considered that the clevated concentrations of carbon dioxide and methane in the
piezometers (which extend 3 m 1nto the fill) compared 1o the spike survey are due to the
acrobic degradation processes of putrescible material within the dccper sections of the
tandfill. This is consistent with the olfactory evidence of organic esters, indicative of
degradation processes recorded during the recent intrusive investigations.

~+ Based on the results of both gas surveys, jt is considered that the use of passive gas controt
% - measures shonld be considered due to the clevated concentrations of carbon dioxide
recorded across the whole of the site and the elcyated concentrations of methane recorded
in the westemn sections of the site. This will aid in reducing the potential for the build up

of asphyxiating and explosive gases in any of the propesed buildings.

Due fo the nature of the site it is likely that piles will be used. It is therefore considered
that therc is the potential for some piles to allow migration of landfill gas up into the
atmosphere and buildings. Provided that the pile is formed in mtimate contaet with the
surrounding soil, it is considered that there should be no formation of preferential
pathways. As a result it is considered that the use of CFA piles will help to minimise the
upward migration of landfill gases.

RISKS TO CONTROLLED WATER RESOURCES

The stratum underlying the site is classified as a Minor Aquifer. However, the proximity
of the site to the sca suggests that the groundwater in the immediate vicinity of the site
may be subjcct to saline intrusion. If so, local groundwater resources would be considercd
a less sensitive receptor of contamination.

Results from the leachatc anmalysis indicated that copper and PAH’s exceeded their
respective Leachate Quality Threshold Concentrations (LQT) in one sample and two
samples respectively out of the five analysed from GL-1.0 m. However the LQT for
copper and PAH’s is based on the maximum admissible concentration from the Water
Supply (Water Quality) Regulations 1989 and is considered to be stringent in the context
of the sites environmental setting.
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i Results from 1.10 m to 1.50 m indicated that 6 metals and PAH’s exceeded their respective
X LQT's. Results from 2.50 m to 450 m indicated 4 metals and PAH’s exceeded their
T - respective LQT’s. Based on thesc results it could be considered that there is a potential

e wond” sk to the underlying groundwater from the leaching of metals through the layers of the
R T landfill.

Results from the leachate analysis carried out on fwo natural soils recovered from the
works, TP11 (4.50 m) and TP20 {3.70 m) indicated that slightly elevated concentrations of
boron and copper were recorded in TPI1, concentrations from TP20 were all less than
their respective LQT’s. Results from the analysis of groundwater retrieved from the
boreholes indicated that significant contamination had not occurred. It is therefore
considered that the risks to the underlying Mimor Aquifer and the sea to the south of the
Site arcTow 16 Tt W o = e e .

T .

No significant concentrations of potentially mobile contaminants such as TPH’s were
recorded in the chemical results. It is therefore considered that the risks posed to the
Minor Aquifer underlying the site and the sea to the south arc low.

Most canals have a low permeability lining and it is considered that these are unlikely to be
in hydraulic continuity with the underlying groundwater. The Royal Military Canal runs
immediately to the north of the site and it is therefore considered that the risks to the canal
are low.

As part of the development, CFA pile foundations arc likely to be installed at the site.
In the context of the sites environmental setting, this method is desirable because of the
reduccd potential for contamination to be transported from the Madc Ground horizen o
the underlying Minor Aquifer.

The proposed piling/foundation works is therefore considered not to have sigmficant
potential to facilitate pollution migration pathways into the underlying Minor Aquifer.
Furthermore, the pH recorded in the soil samples was in the range of 7.4 t09.0 indicating
that the soil is neutral to alkatine. Such a pH would reduce the solubility of any metals in
the soil adsorbed to soil particles.

RISKS TO BURIED SERVICES AND STRUCTURES

Based on the rcsults of this survey it is considercd that there 1s not a potential
contamination risk to buried services incorporating plastic sheathing such as water supply
pipes that could react with orgauic contaminants.

Sulphate concentrations ranged from less than the analytical dctection limit of 0.5 g/l to
1.68 g/l across the site. The procedure was followed in accordance with BRE Special
Digest 1 (SD1) entitled ‘Concrete in Aggressive Ground’ to determine the design sulphatc
class for data sets with 10 or more samples.

In accordance with BRE Speciat Digest 1 (SD1) entitled ‘Concrete in Aggressive Ground’
a design suiphate class for the surface soils of DS-2 is recommended. Using SDI an
ACEC (Aggressive Chemical Environment for Concrete) class of AC-2 is rccommended.

For concrete at greater depth, below the water table, a higher design class for sulphate
would be required duc to elevated chlorides where saline tntrusion occurs,
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WASTE DISPOSAL

General construction activities or piling operations and further levelling of the site are
likely to generate surplus materials which will require off-site disposal at an appropriately
licensed waste management facility. The concentrations of the various determinands
found are likely to result in the arisings being classified as Waste Category C or E,
Difficult Wastc, However, a formal classification should be sought from the Environment
Agency. Sterile unused stomach tubes were encountered in TP4. However, it is
considered unlikely that this will be classified as clinical waste.

11. CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations that can be drawn from the preliminary
geo-environmental pround investipation of the Princes Parade site, Hythe can be
summarised as fotlows;

Geotechnical

. The investigation indicated that the site is underiain by made ground, possible
made ground/marine alluvium and Beach Gravels at depth.

. The made ground was consistent with landfill deposits. The possible made
ground/marine alluvium appeared to be closely related to the local geology but
bands of variable strength clay may represent dredgings from the Royal Miitary
Canal or natural deposits of marine alluvium. The Beach Gravels were found at
depihs of between 7 and 7.5 m in the borehoics. The Beach Gravels were
gencrally dense to very dense and borcholes were terminated a short distance ioto
this horizon. CPT’s progressed a little further into the deposit before reaching
refusal.

. Groundwater was not encountered within the boreholes or trial pits dunng the
investigation but standpipe monitoring indicated a shallowest recorded
groundwater level at 5.14 m bgl in BH3A.

. The soil profile was unsuitable for a shalow strip/trenchfill foundation solution.

. The recommended foundation_gption for the sites is piles, These should be
constructed within the Beach Gravels, the surface of which was identificd in the
boreholes. However the thickness of the Beach Gravels should be determined
prior to final design when the proposed developmnent layout has been determined.
If the thickness of Beach Gravel is limited or laterally variable, piles would have to

be constructed at greater depth within the underlying Weald Clay.

. Ground improvement would be required bencath areas of the site proposed for
access roads and infrastructure. corridors t0 avoid unacceptable total and
differential settement. Flexible conncctions would be required where services
enter buitding constructed on piles.
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. When the arca of the site to be developed has been identified, further investigation
would be rcquired to determine the depths and thickness of Beach Gravel and the
nature of the underlying soils prior to final design.

Environmental

. The natural soils underlying the site consist of Storm Beach Gravels and Marine
Alluvium underlain by Weald Clay. The Storm Beach Gravels have been
classificd as a Minor Aquifer with soils of a high leaching potential. The site is not
Jocated within a groundwater Source Protection Zone (SPZ).

. Historical records indicatcd that the site has been operated as a domestic landfill
and was closed in 1975. Sigpificant quantities of domestic waste consisting of
glass, metal, plastic, textiles and crockery were encountered in the majorty of tnal
pits. However, waste consisting of domestic refuse in plastic sacks indicative of
more TEcent deposits was encountered at the western end of the site.

. The results from the Loss on Ignition (LOI) analysis indicated that the percentage
of volatile solids (VS) within the samples was generally greater than the
recommended value of 10% provided in Waste Management Paper 26A. Acid
digestible fibre (ADF)/VS ratios indicated that the majority of the underlying waste
should be regarded as not having the potential to produce significant quantities of
methane.

. Gas monitoring carried out in the piczometers and the boreholes indicated that
methane_concentrations were generally low across the castemn end of the site,
Rowever, clevated concentrations of Tiethane were recorded in the western area
The concentrations of carbon dioxide were elevated across the site. The use of
passive gas control measures should be considered, this will aid in redncing the

potential for the build up of asphyxiating and explosive gases in any of the
proposed buildings. '

. Concentrations of metals potentially toxic to humans were low in. samples
recovered at shallow depths (GL-1.0m) across the site and are not considered to
pose a significant risk to occupants of the future properties. However, elevated
concentrations of arsenic, nickel and lead were recorded within the ¢entral arca of
the site. It is considcred that placement of ‘clean’ imported topsoil in proposed
domestic garden areas would be sufficient to ameliorate the marginal nisk posed by
the metals at shaliow depths.

U The concentrations of the potentially phytotoxic metals boron, copper and zinc
were elevated at shaliow depths (GL-1.0 m) generally within the central area of the
site. The soil pH across the whole of the site ranged from 7.4 to 8.5 and under
such conditions, the chemical solubility of metals and therefore their
bicavailability and potential for plant uptake is reduced. It is therefore considered
that the potential risks to plants are low.

f fateact
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. Site workers involved in any current or future redevelopment of the site could be
exposed by a variety of pathways such as direct skin contact, ingestion and
inhalation. Provision of appropriate PPE, hygicne facilities and implementation of
normal dust suppression measures would be considered appropriate control
measures to mimmise the potential health nsks.

s In accordance with BRE Special Digest 1 (SD1) entitled ‘Concrete in Aggressive
Ground’ a design sulphate class for the surface soils of DS-2 is recommended.
Using SD1 an ACEC (Aggressive Chemical Environment for Concrete} class of
AC-2 is recommended.

) Results from the leachate analysis indicated that copper and PAH’s exceeded therr
respective Leachate Quality Threshotd Concentrations (LQT’s). However the
LQT for copper and PAH’s is based on the maximum admissible concentration
from the Water Supply (Water Quality) Regulations 1989. The proposed
piling/foundation works are considered not to have significant potential to facilitate
pollution migration pathways into the underlying Minor Aquifer. Furthermore, the
pH recorded in the seil samples was in the range of 7.4 to 9.0 indicating that the
soil is neutrat to alkaline. Such a pH would reduce the solubility of any metals
adsorbed to so1l particles.

. General construction activities are likely to generate surplus materials which may
require off-site disposal at an appropriately hicensed waste management facility.
The arisings are likely to be classified as Waste Category C or E, Difficult Waste.
However, a formal classification should be sought from the Environment Agency.
Sterile unused stomach tobes cncountered in TP4 are unlikely to be classified as
clinical waste.

Based on the principles and the definitions outlined under Section 57 of the Environment
Act 1995, the site would not be considered to be “Contaminated land” based on its

redevcloprment to residentil hovsing, FSGEFEALing private gardens providing the following

e e,

. The incorporation of a sufficient growth medium in domestic gardens should be
o 5"1}- considered. Domestic garden areas to be incorporated on the site would requirc a

/T‘D P clean soil thickness of at lcast 350 mm to provide a suitable growth medium.
e . The use of passive gas control measures should be considered to aid in reducing

peih < the potential for the build up of asphyxiating and explosive gases mn any of the
3! proposed buildings.
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Please quote our ref: L-17436ai-2.4.2-17-S235-NTD

10 March, 2017

Dave Shore

Shepway District Council
Civic Centre,

Castle Hill Avenue
Folkestone, Kent

CT20 2QY

By E-mail and by Post: dave.shore@shepway.gov.uk

Dear Mr Shore

INVESTIGATION OF THE NORTHERN BOUNDARY (ADJOINING THE ROYAL MILITARY CANAL)
PRINCES PARADE

| write further to your request to provide an assessment of the shallow soils in the proposed buffer area adjoining
the Military Canal. Merebrook attended site on 22 February 2017 to advance hand dug pits and recover samples
(see attached drawing for sampling locations).

BACKGROUND
The site occupies an area of approximately 7.5 hectares located at National Grid Reference 618523, 134832.

The site is bounded by the Royal Military Canal to the north, a carpark and residential flats to the east, Princes
Parade Road and the beach to the south and a golf course to the west.

At the time of the Merebrook visit, the majority of the site was disused. The site is an overgrown former landfill
with much of the site comprising rough grass, weeds, scrubland and trees. A gated entrance onto the site is
located in the southwestern corner with historical hardstanding noted in this area. The eastern portion of the
site is developed with Seapoint Canoe Centre, playground and picnic area identified. A pathway was identified
north of Princes Parade through the central portion of the site and across the canal. A pathway encircles the
western, northern and eastern perimeter of the site. No invasive species were noted during the site walkover,
however, sporadic littering was noted on the site.

ENVIRONMENTAL SETTING

The published geological map indicates the presence of superficial drift deposits of Storm Beach Deposits
comprising gravel underlying the majority of the site. Tidal Flat Deposits comprising clay and silt are likely to
underlie the northern portion of the site. The underlying bedrock geology comprises clay and mudstone of the
Weald Clay Formation.

Previous investigations conducted by Merebrook and reported in our Geo-Environmental report dated
November 2016 (GEA-17436ai-15-193 Rev C) recorded localised polyaromatic hydrocarbons (PAH), and heavy
metals (lead, arsenic, copper and zinc). Asbestos was also encountered, however where quantified was
recorded at non-hazardous concentrations (< 0.1%).

INVESTIGATION

It was proposed that additional samples would be recovered to augment the existing data and establish if a
capping layer of clean soil would be required in the proposed buffer area.

The proposed buffer zone comprised a flat strip next to the canal (used as a footpath) approximately 4 m wide
with a bund along the south. The area was surfaced with rough grass, while brambles were encountered along
the bund.

Ten hand dug pits (HP1 to HP10) were advanced to a maximum depth of 0.4 m bgl. Topsoil/ made ground was
encountered at all locations and generally comprised sandy gravelly clay to clayey sand. Gravel-sized materials
consisted of minor quantities of flint, brick, concrete and bituminous pieces.



Continued from page 1

In addition, inclusions of glass, pottery, metal, plastic, glass bottles and shoes were also encountered. A
suspected piece of asbestos containing material (ACM) in the form of cement sheet was encountered at the
surface close to HP5.

Eight samples were submitted to a UKAS accredited laboratory for analysis of a standard suite of contaminants.
The laboratory chemical analysis certificate is appended (17-40957-1).

RESULTS

An initial screening exercise has been undertaken whereby contaminant concentrations recorded in soils have
been assessed against Suitable for Use Levels (S4ULs) published in 2015 by LQM/CIEH. These precautionary
screening levels are designed to be representative of minimal risk to human health. As the area under
investigation would be used as public open space, POSresi (POS2) criteria have been adapted.

For lead the DEFRA Category 4 Screening Level has been used as this is based on updated toxicological data
and a low risk to human health.

An additional set of phytotoxin screening levels have been adopted from ‘The Code of Agricultural Practice for
the Protection of Soil’ Ministry of Agriculture, Fisheries and Food (MAFF), 1993, which are protective of healthy
plant growth. Landscaped areas are proposed within all scenarios.

Table 1: Summary of Soils Chemical Analysis Results

CONTAMINANT UNITS MAX MEAN #:s‘t’sf SI_EEEE':'S':_? ';‘I’f
HUMAN HEALTH RISK ASSESSMENT
Asbestos in soil - Detected - 8 Detected 2
pH - 8.2 7.89 8 10 0
Arsenic mg kg™’ 28 13.26 8 79 0
Cadmium mg kg™’ 76 118 8 120 0
Chromium (total) mg. kg™’ 48 259 8 1500 0
Hexavalent Chromium mg.kg™ <40 <40 8 77 0
Lead mg kg™’ 550 1479 8 630 0
Mercury mg.kg' 56 1.26 8 120 0
Nickel mg kg™ 51 216 8 230 0
Selenium mg kg™’ <1.0 <10 8 1100 0
TPH Aliphatic >ECs - ECs mg kg’ <1.0 <10 8 590000 0
TPH Aliphatic >ECs - ECs mg kg™ <1.0 <1.0 8 610000 0
TPH Aliphatic >ECs - EC10 mg kg’ <1.0 <10 8 13000 0
TPH Aliphatic >EC10- EC12 | mgkg” 48 333 8 13000 0
TPH Aliphatic >EC12- EC16 mg kg™’ 12 933 8 13000 0
TPH Aliphatic >EC16 - EC21 | mg.kg™ <8.0 <8.0 8 250000 0
TPH Aliphatic >EC21 - EC3s5 | mgkg™ 33 15.5 8 250000 0
TPH Aromatic >ECs - EC7 mg. kg™’ <1.0 <1.0 8 56000 0
TPH Aromatic >EC7 - ECs mg kg™ <1.0 <10 8 56000 0
TPH Aromatic >ECg - EC1o mg kg™ <10 <10 8 5000 0
TPH Aromatic >EC10 - EC12 | mgkg™ 6.1 279 8 5000 0
TPH Aromatic >EC12- EC16 | mg.kg™’ 16 8.46 8 5100 0
TPH Aromatic >EC16 - EC21 | mgkg™ 84 353 8 3800 0
TPH Aromatic >EC21 - EC35 | mgkg™ 100 403 8 3800 0
Benzene mg kg™’ <0.001 <0.001 8 72 0
Toluene mg kg™’ <0.001 <0.001 8 24000 0
Ethylbenzene mg. kg™’ <0.001 <0.001 8 56000 0
Xylene mg kg™’ <0.002 <0.002 8 42000 0
Acenaphthene mg.kg™ 0.53 02 8 15000 0




Continued from page 2

CONTAMINANT UNITS MAX MEAN o
HUMAN HEALTH RISK ASSESSMENT
Acenaphthylene mg. kg™’ 0.56 024 8 15000 0
Anthracene mg kg™’ 25 078 8 74000 0
Benz(a)anthracene mg. kg™’ 11 507 8 29 0
Benzo(a)pyrene mg.kg™ 13 551 8 57 3
Benzo(b)fluoranthene mg. kg™’ 14 6.36 8 72 3
Benzo(ghi)perylene mg.kg™ 72 287 8 640 0
Benzo(k)fluoranthene mg. kg™’ 73 299 8 190 0
Chrysene mg.kg' 75 3.56 8 57 0
Dibenz(ah)anthracene mg kg™’ 16 073 8 0.57 5
Fluoranthene mg.kg™ 18 8.66 8 3100 0
Fluorene mg kg™’ 0.65 0.23 8 9900 0
Indeno(123-cd)pyrene mg kg™ 6.7 265 8 82 0
Naphthalene mg. kg™’ 0.36 0.16 8 4900 0
Phenanthrene mg. kg™’ 10 3.16 8 3100 0
Pyrene mg.kg' 15 719 8 7400 0
Phenol mg kg™ <1.0 <1.0 8 690 0
PHYTOTOXICITY RISK ASSESSMENT
Units Max Mean No of Test E::ZTI(“SE NS°L>
Copper mg. kg™’ 210 485 8 200 1
Nickel mg kg™ 51 21.63 8 110 0
Zinc mg kg™ 7600 11019 8 300 2
Notes:  * Number of samples exceeding screening level nd = not detected

The results indicate PAH species (benzo(a)pyrene, benzo(b)fluoranthene and dibenzo(a,h)anthracene)
exceeded relevant screening at several locations. It should be noted that bituminous inclusions were noted in a
number of locations. In addition, phytotoxic metals (copper and zinc) were encountered sporadically at elevated
concentrations. The highest concentrations of zinc and copper (7,600 mg/kg and 210 mg/kg respectively) were
encountered at HP1 and were associated with metal fragments.

Asbestos was encountered in two samples in the form of chrysotile/amosite (insulation lagging/loose fibres),
however concentrations were recorded at non-hazardous concentrations (<0.1%). A suspected ACM fragment
was encountered at the surface at HP5.

CONCLUSIONS

Soil contamination in the form of asbestos, PAH species and heavy metals has been encountered during this
investigation at shallow depth. This is consistent with the findings of the previous investigation conducted by
Merebrook.

The levels of contamination encountered represent a potential risk to future uses of the site. The identified risks
in this portion of the site can be mitigated by removal of either; the source, pathway or receptor.

Remedial measures will be required that are protective of human health. Clean cover will be required in areas
of soft landscaping as detailed below (this is in line with the clean capping recommendations for public open
space elsewhere on site):

* 150 mm of soil and a geotextile marker or 300 mm without.

It is considered that the above capping measures should result in the mitigation of potential human health and
environmental source-pathway-receptor linkages to an acceptable degree.

Although hydrocarbon contamination was recorded in made ground at concentrations which could pose a risk
to human health, the concentrations were not sufficiently mobile to pose a risk to controlled waters.
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| trust that the information above is sufficient for your current needs, however should you require any further
information please do not hesitate to contact me with any further queries.

Yours sincerely

Nathan Dellow
For Idom Merebrook Ltd

cc File

enc Drawing
Laboratory certificate 17-40957-1
Logs/sample descriptions






Location | Depth (m) Soil Description
HP1 0.00-0.33 Brown slightly silty sandy gravelly CLAY. Gravel is fine to medium subangular to subrounded flint and bituminous surfacing. Two
glass bottles, glass and metal fragments.
HP2 0.00-0.20 Brown slightly sandy gravelly CLAY with some rootlets. Gravel is subangular to subrounded flint.
0.20-0.33 Pale brown gravelly CLAY. Gravel is fine to medium subangular to subrounded flint and concrete.
HP3 0.00-0.33 Brown sandy gravelly CLAY with some rootlets. Gravel is angular to surrounded flint, brick and bituminous surfacing.
HP4 0.00-0.30 Greenish brown to brown sandy slightly gravelly CLAY. Gravel is fine to medium subrounded flint and rare brick. Rare inclusions of
glass and pottery fragments.
0.30-0.40 Greenish brown to brown slightly sandy slightly gravelly CLAY. Gravel is fine to medium coarse subrounded flint.
HP5 0.00-0.34 Greenish brown to brown sandy slightly gravelly CLAY with some rootlets. Gravel is subangular to subrounded flint, bituminous
surfacing, concrete and brick.
HP6 0.00-0.20 Brown sandy CLAY with rootlets.
0.20-0.30 Yellowish brown to light brown very sandy gravelly CLAY. Gravel is medium to coarse angular to subrounded flint, brick and
concrete. Single brick cobble.
HP7 0.00-0.33 Brown sandy slightly gravelly CLAY with rootlets. Gravel is fine to medium subangular to subrounded flint and brick. Occasional
inclusions of plastic, glass and metal fragments. A single boot.
HP8 0.00-0.33 Brown sandy slightly gravelly CLAY with rootlets and roots. Gravel is fine to medium angular to surrounded brick, flint and rare
bituminous surfacing. and a shoe.
HP9 0.00-0.33 Brown sandy slightly gravelly CLAY. Gravel is fine to medium subrounded to rounded flint.
HP10 0.00-0.40 Yellowish brown clayey SAND with rootlets. Occasional inclusions of plastic.







Analytical Report Number: 17-40957

Project / Site name: Princes Parade
Your Order No: 17-S14-FDO-LABS

Lab Sample Number 707967 707968 707969 707970 707971
Sample Reference HP1 HP2 HP4 HP5 HP6
S le Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
>
. % c 73 g
Analytical Parameter S g3 g8
(Soil Analysis) & 23 5
Ela 5
=
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Moisture Content % N/A NONE 20 12 26 24 16
Total mass of sample received kg 0.001 NONE 1.3 1.4 1.2 1.3 1.4
Asbestos in Soil Screen / Identification Name Type N/A 1SO 17025 - - - Chryso_tlle, -
Amosite
Asbestos in Soil Type N/A 1SO 17025 Not-detected Not-detected Not-detected Detected Not-detected
Asbestos Quantification (Stage 2) % 0.001 | 1SO 17025 - - - 0.035 -
Asbestos Quantification Total % 0.001 | ISO 17025 - - - 0.035 -
General Inorganics
pH - Automated pH Units N/A MCERTS 7.6 8.0 7.8 8.0 8.0
Total Cyanide mg/kg 1 MCERTS 2 <1 <1 <1 <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.039 0.014 0.030 0.023 0.012
|Sulphide mg/kg 1 MCERTS <1.0 26 12 16 <1.0
|Organic Matter % 0.1 MCERTS 5.7 3.3 6.0 5.3 1.7
Total Phenols
|To_ta| Phenols (monohydric) mg/kg 1 MCERTS <1.0 < 1.0 | <1.0 < 1.0 | <1.0
Speciated PAHs
[Naphthalene mg/kg 0.05 MCERTS 0.20 < 0.05 0.36 0.26 0.13
Acenaphthylene mg/kg 0.1 MCERTS 0.20 < 0.10 0.56 0.35 0.12
Acenaphthene mg/kg 0.1 MCERTS 0.20 < 0.10 0.23 0.53 0.27
Fluorene mg/kg 0.1 MCERTS 0.21 < 0.10 0.27 0.65 0.29
Phenanthrene mg/kg 0.1 MCERTS 4.1 0.32 4.5 10 2.9
Anthracene mg/kg 0.1 MCERTS 0.75 < 0.10 0.95 2.5 0.81
Fluoranthene mg/kg 0.1 MCERTS 13 0.99 18 16 6.6
Pyrene mg/kg 0.1 MCERTS 11 0.80 15 13 5.4
Benzo(a)anthracene mg/kg 0.1 MCERTS 7.2 0.52 11 8.1 3.7
Chrysene mg/kg 0.05 MCERTS 5.9 0.47 7.5 6.0 2.4
Benzo(b)fluoranthene mg/kg 0.1 MCERTS 9.8 0.70 14 11 4.5
Benzo(k)fluoranthene mg/kg 0.1 MCERTS 4.3 0.40 7.3 4.9 1.5
Benzo(a)pyrene mg/kg 0.1 MCERTS 7.7 0.64 13 9.6 3.5
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 3.8 0.31 6.7 4.1 1.5
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 1.0 <0.10 1.6 1.2 0.45
Benzo(ghi)perylene mg/kg 0.05 MCERTS 4.2 0.38 7.2 4.6 1.6
Total PAH
Speciated Total EPA-16 PAHs mg/kg 1.6 MCERTS 73.7 5.53 | 108 92.5 | 35.7
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 28 8.4 13 14 14
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS 7.6 <0.2 <0.2 0.6 < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0 < 4.0 <4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 48 18 21 21 31
Copper (aqua regia extractable) mg/kg 1 MCERTS 210 15 46 32 11
Lead (aqua regia extractable) mg/kg 1 MCERTS 550 24 120 120 30
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS 5.6 <0.3 0.9 <0.3 <03
Nickel (aqua regia extractable) mg/kg 1 MCERTS 51 14 21 18 23
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 < 1.0 <1.0 < 1.0 <1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 7600 49 170 150 53

Iss No 17-40957-1 Princes Parade 17436AlL
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-40957

Project / Site name: Princes Parade
Your Order No: 17-S14-FDO-LABS

Lab Sample Number 707967 707968 707969 707970 707971
Sample Reference HP1 HP2 HP4 HP5 HP6
S le Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
z
. % c 73 o]
Analytical Parameter S g3 g8
(Soil Analysis) & g3 5
E °
=
Monoaromatics
Benzene ug/kg 1 MCERTS <1.0 <1.0 <1.0 < 1.0 <1.0
Toluene ug/kg 1 MCERTS <1.0 < 1.0 <1.0 < 1.0 <1.0
Ethylbenzene ug/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
p & m-xylene ug/kg 1 MCERTS <1.0 < 1.0 <1.0 < 1.0 <1.0
o-xylene ug/kg 1 MCERTS <1.0 <1.0 <1.0 <1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) ug/kg 1 MCERTS <1.0 < 1.0 <1.0 < 1.0 <1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS 4.6 4.2 3.4 3.3 4.8
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS 11 12 12 11 11
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 <8.0 < 8.0 < 8.0 <8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS 24 <8.0 33 27 <8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS 45 22 55 46 25
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS <0.1 < 0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 < 0.1 <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 1.3 3.3 3.7 1.3 6.1
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 4.3 8.7 16 11 11
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 31 <10 84 65 22
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 33 <10 100 59 20
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 69 29 210 140 60

Iss No 17-40957-1 Princes Parade 17436AlL
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-40957

Project / Site name: Princes Parade
Your Order No: 17-S14-FDO-LABS

Lab Sample Number 707972 707973 707974
Sample Reference HP7 HP8 HP9
S le Number None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017
Time Taken None Supplied None Supplied None Supplied
>
. % c 73 g
Analytical Parameter S g3 g8
(Soil Analysis) & 23 5
Ela 5
=
Stone Content % 0.1 NONE <0.1 <0.1 <0.1
Moisture Content % N/A NONE 17 17 15
Total mass of sample received kg 0.001 NONE 1.4 1.4 1.3
Asbestos in Soil Screen / Identification Name Type N/A | 1SO 17025 - Amosite -
Asbestos in Soil Type N/A 1SO 17025 Not-detected Detected Not-detected
Asbestos Quantification (Stage 2) % 0.001 | 1SO 17025 - 0.003 -
Asbestos Quantification Total % 0.001 | ISO 17025 - 0.003 -
General Inorganics
pH - Automated pH Units N/A MCERTS 8.2 7.8 7.7
Total Cyanide mg/kg 1 MCERTS <1 <1 <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.067 0.025 0.044
|Sulphide mg/kg 1 MCERTS 9.3 9.1 <1.0
|Organic Matter % 0.1 MCERTS 3.1 4.0 4.3
Total Phenols
|To_ta| Phenols (monohydric) mg/kg 1 | MCERTS <1.0 < 1.0 | <1.0 | |
Speciated PAHs
|Naphthalene mg/kg 0.05 MCERTS 0.18 < 0.05 < 0.05
Acenaphthylene mg/kg 0.1 MCERTS 0.22 0.25 < 0.10
Acenaphthene mg/kg 0.1 MCERTS < 0.10 <0.10 < 0.10
Fluorene mg/kg 0.1 MCERTS < 0.10 < 0.10 < 0.10
Phenanthrene mg/kg 0.1 MCERTS 1.2 1.9 0.35
Anthracene mg/kg 0.1 MCERTS 0.46 0.53 < 0.10
Fluoranthene mg/kg 0.1 MCERTS 5.2 8.4 1.1
Pyrene mg/kg 0.1 MCERTS 4.5 6.9 0.93
Benzo(a)anthracene mg/kg 0.1 MCERTS 4.1 5.4 0.56
Chrysene mg/kg 0.05 MCERTS 2.4 3.3 0.47
Benzo(b)fluoranthene mg/kg 0.1 MCERTS 4.5 5.7 0.71
Benzo(k)fluoranthene mg/kg 0.1 MCERTS 2.2 2.9 0.42
Benzo(a)pyrene mg/kg 0.1 MCERTS 3.9 5.1 0.67
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 2.0 2.5 0.32
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 0.64 0.78 0.10
Benzo(ghi)perylene mg/kg 0.05 MCERTS 2.0 2.6 0.39
Total PAH
Speciated Total EPA-16 PAHs mg/kg 1.6 | McerTs 33.5 46.1 | 6.02 ] |
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 5.7 12 11
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 <0.2 <0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 20 35 13
Copper (aqua regia extractable) mg/kg 1 MCERTS 30 31 13
Lead (aqua regia extractable) mg/kg 1 MCERTS 120 180 39
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS 2.1 <0.3 <03
Nickel (aqua regia extractable) mg/kg 1 MCERTS 17 17 12
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 < 1.0 <1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 200 540 53

Iss No 17-40957-1 Princes Parade 17436AI

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-40957

Project / Site name: Princes Parade
Your Order No: 17-S14-FDO-LABS

Lab Sample Number 707972 707973 707974
Sample Reference HP7 HP8 HP9
S le Number None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017
Time Taken None Supplied None Supplied None Supplied
z
. % c 73 o]
Analytical Parameter S g3 g8
(Soil Analysis) & g3 5
E °
=
Monoaromatics
Benzene ug/kg 1 MCERTS <1.0 <1.0 <1.0
Toluene ug/kg 1 MCERTS <1.0 < 1.0 <1.0
Ethylbenzene ug/kg 1 MCERTS <1.0 <1.0 <1.0
p & m-xylene ug/kg 1 MCERTS <1.0 <1.0 <1.0
o-xylene ug/kg 1 MCERTS <1.0 <1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) ug/kg 1 MCERTS <1.0 < 1.0 <1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS 3.0 <1.0 2.3
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS 7.7 2.9 7.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 <8.0 <8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS <8.0 <8.0 <8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS 19 < 10 20
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS <0.1 < 0.1 <0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS <0.1 <0.1 <0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 2.5 1.2 2.9
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 6.1 5.2 5.4
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 21 31 18
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 31 49 20
TPH-CWG - Aromatic (EC5 - EC35) ma/kg 10 MCERTS 61 87 47

Iss No 17-40957-1 Princes Parade 17436AlL
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-40957
Project / Site name: Princes Parade
Your Order No: 17-S14-FDO-LABS

Certificate of Analysis - Asbestos Quantification

Methods:
Qualitative Analysis

The samples were analysed qualitatively for asbestos by polarising light and dispersion staining as described by the Health and Safety
Executive in HSG 248.

Quantitative Analysis

The analysis was carried out using our documented in-house method A006 based on HSE Contract Research Report No: 83/1996:
Development and Validation of an analytical method to determine the amount of asbestos in soils and loose aggregates (Davies et al, 1996)
and HSG 248. Our method includes initial examination of the entire representative sample, then fractionation and detailed analysis of each
fraction, with quantification by hand picking and weighing.

The limit of detection (reporting limit) of this method is 0.001 %.

The method has been validated using samples of at least 100 g, results for samples smaller than this should be interpreted with caution.

Both Qualitative and Quantitative Analyses are UKAS accredited.

Sample Sample | Sample Asbestos Containing Asbestos by hand Total %
Numger Sample ID| Depth | Weight | Material Types Detected | PLM Results | picking/weighing | Asbestos in
(m) (9) (ACM) (%) Sample
707970 HPs  |0.20-0.30| 124 | [nsulationlagging, Loose | Chrysotile, 0.035 0.035
fibres Amosite
707973 HP8 0.20-0.30 139 Insulation lagging Amosite 0.003 0.003

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

Iss No 17-40957-1 Princes Parade 17436AI

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 6 of 8



Analytical Report Number : 17-40957

Project / Site name: Princes Parade

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lab |

Numberr Refer(;nce Numlr)er Depth (m) |Sample Description *

707967 HP1 None Supplied |  0.20-0.30 |Brown loam and clay with gravel and vegetation.
707968 HP2 None Supplied|  0.20-0.30 |Brown loam and clay with gravel and vegetation.
707969 HP4 None Supplied |  0.20-0.30 |Brown loam and clay with gravel and vegetation.
707970 HP5 None Supplied|  0.20-0.30 |Brown loam and clay with gravel and vegetation.
707971 HP6 None Supplied |  0.20-0.30 |Brown loam and clay with gravel and vegetation.
707972 HP7 None Supplied|  0.20-0.30 |Brown loam and clay with gravel and vegetation.
707973 HP8 None Supplied |  0.20-0.30 |Brown loam and clay with gravel and vegetation.
707974 HP9 None Supplied| 0.20-0.30 |Brown loam and clay with gravel and vegetation.

Iss No 17-40957-1 Princes Parade 17436AI

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 7 of 8



Analytical Report Number : 17-40957
Project / Site name: Princes Parade
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW)

. - - - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Asbestos identification in soil Asbestos Identification with the use of polarised In house method based on HSG 248 A001-PL D IS0 17025

light microscopy in conjunction with disperion
staining techniques.
Asbestos Quantification - Gravimetric JAsbestos quantification by gravimetric method - in JHSE Report No: 83/1996, HSG 248, HSG A006-PL D IS0 17025
ouse method based on references. 264 & SCA Blue Book (draft).
BTEX and MTBE in soil Determination of BTEX in soil by headspace GC- In-house method based on USEPA8260 L073B-PL w MCERTS
(Monoaromatics) MS.
D.O. for Gravimetric Quant if Dependent option for Gravimetric Quant if In house asbestos methods A001 & A006. A006-PL D NONE
Screen/ID positive Screen/ID positive scheduled.
Hexavalent chromium in soil Determination of hexavalent chromium in soil by  JIn-house method L080-PL w MCERTS
extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colorimetry.
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 L038-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, L019-UK/PL w NONE
1990, Chemical and Electrochemical Tests
Monohydric phenols in soil Determination of phenols in soil by extraction with |In-house method based on Examination of L080-PL w MCERTS
sodium hydroxide followed by distillation followed |Water and Wastewater 20th Edition:
by colorimetry. Clesceri, Greenberg & Eaton (skalar)
Organic matter in soil Determination of organic matter in soil by oxidising |BS1377 Part 3, 1990, Chemical and L023-PL D MCERTS
with potassium dichromate followed by titration Electrochemical Tests
with iron (II) sulphate.
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, L099-PL D MCERTS
followed by automated electrometric 1990, Chemical and Electrochemical Tests
measurement.
Speciated EPA-16 PAHSs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270 L064-PL D MCERTS
extraction in dichloromethane and hexane followed
by GC-MS with the use of surrogate and internal
standards.
Stones content of soil Standard preparation for all samples unless In-house method based on British Standard | L019-UK/PL D NONE
otherwise detailed. Gravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate, water soluble, in soil (16hr |Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, L038-PL D MCERTS
extraction) OES. Results reported directly (leachate 1990, Chemical and Electrochemical Tests,
equivalent) and corrected for extraction ratio (soil |2:1 water:soil extraction, analysis by ICP-
equivalent). OES.
Sulphide in soil Determination of sulphide in soil by acidification In-house method L010-PL D MCERTS
and heating to liberate hydrogen sulphide, trapped
in an alkaline solution then assayed by ion
selective electrode.
Total cyanide in soil Determination of total cyanide by distillation In-house method based on Examination of L080-PL w MCERTS
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)
TPHCWG (Soil) Determination of hexane extractable hydrocarbons |In-house method L076-PL w MCERTS
in soil by GC-MS/GC-FID.

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.
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This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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