UNDRAINED SHEAR STRENGTH IN TRIAXTAL COMPRESSION

WITHOUT MEASUREMENT OF PORE PRESSURE
BS1377 : Part7 : 1990: Clause 8

Hole Number: WS07 Top Depth (m): 2.50
Sample Number: Base Depth (m): 2.95
Sample Type U
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Diameter (mm): 61 Height (mm): 122 Test: UU Single Stage Remarks:
Specimen| Moisture Bulk Dry Cell Corr. Max. Shear Failure Mode |Undisturbed Sample
Content | Density | Density | Pressure Deviator Strength Strain of Sample taken from top of tube
(%) Mg/m3) | Mg/m3) | (kPa) Stress Cu (%) Failure |Rate of strain =2 %/min
(kPa) (kPa) Latex Membrane used 0.2 mm thick,
0; (0,-05)¢ '/,(0,-05)¢ Correction applied 0.52
1 16 2.10 1.81 50 451 225 18.0 Plastic  [See summary of soil descriptions
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UKAS ’ Client Ref:
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UNDRAINED SHEAR STRENGTH IN TRIAXTAL COMPRESSION

WITHOUT MEASUREMENT OF PORE PRESSURE
BS1377 : Part7 : 1990: Clause 8

Hole Number: WS17 Top Depth (m): 1.50
Sample Number: Base Depth (m): 1.95
Sample Type U
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Diameter (mm): 70 Height (mm): 140 Test: UU Single Stage Remarks:
Specimen| Moisture Bulk Dry Cell Corr. Max. Shear Failure Mode |Undisturbed Sample
Content | Density | Density | Pressure Deviator Strength Strain of Sample taken from top of tube
(%) Mg/m3) | Mg/m3) | (kPa) Stress Cu (%) Failure [Rate of strain = 2 %/min
(kPa) (kPa) Latex Membrane used 0.2 mm thick,
0; (0,-05)¢ '/,(0,-05)¢ Correction applied 0.46
1 66 1.63 0.98 30 43 22 20.0 Plastic  [See summary of soil descriptions
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UNDRAINED SHEAR STRENGTH IN TRIAXTAL COMPRESSION

WITHOUT MEASUREMENT OF PORE PRESSURE
BS1377 : Part7 : 1990: Clause 8

Hole Number: WS21 Top Depth (m): 1.50
Sample Number: Base Depth (m): 1.95
Sample Type U
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Diameter (mm): 73 Height (mm): 130 Test: UU Single Stage Remarks:
Specimen| Moisture Bulk Dry Cell Corr. Max. Shear Failure Mode |Undisturbed Sample
Content | Density | Density | Pressure Deviator Strength Strain of Sample taken from top of tube
(%) Mg/m3) | Mg/m3) | (kPa) Stress Cu (%) Failure [Rate of strain = 2 %/min
(kPa) (kPa) Latex Membrane used 0.2 mm thick,
0; (0,-05)¢ '/,(0,-05)¢ Correction applied 0.44
1 18 2.09 1.78 30 46 23 21.9 Plastic  [See summary of soil descriptions
Contract No:
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UNDRAINED SHEAR STRENGTH IN TRIAXTAL COMPRESSION

WITHOUT MEASUREMENT OF PORE PRESSURE
BS1377 : Part7 : 1990: Clause 8

Hole Number: WS25 Top Depth (m): 1.50
Sample Number: Base Depth (m): 1.95
Sample Type U
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Diameter (mm): 72 Height (mm): 140 Test: UU Single Stage Remarks:
Specimen| Moisture Bulk Dry Cell Corr. Max. Shear Failure Mode |Undisturbed Sample
Content | Density | Density | Pressure Deviator Strength Strain of Sample taken from top of tube
(%) Mg/m3) | Mg/m3) | (kPa) Stress Cu (%) Failure [Rate of strain = 2 %/min
(kPa) (kPa) Latex Membrane used 0.2 mm thick,
0; (0,-05)¢ '/,(0,-05)¢ Correction applied 0.46
1 16 2.09 1.81 30 269 135 17.0 Plastic  [See summary of soil descriptions

; = Contract No:
ANSY, = Bowman's Mill, Ickleford POL 1977807
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UNDRAINED SHEAR STRENGTH IN TRIAXTAL COMPRESSION

WITHOUT MEASUREMENT OF PORE PRESSURE
BS1377 : Part7 : 1990: Clause 8

Hole Number: WS28 Top Depth (m): 1.50
Sample Number: Base Depth (m): 1.95
Sample Type U
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Diameter (mm): 63 Height (mm): 126 Test: UU Single Stage Remarks:
Specimen| Moisture Bulk Dry Cell Corr. Max. Shear Failure Mode |Undisturbed Sample
Content | Density | Density | Pressure Deviator Strength Strain of Sample taken from top of tube
(%) Mg/m3) | Mg/m3) | (kPa) Stress Cu (%) Failure [Rate of strain = 2 %/min
(kPa) (kPa) Latex Membrane used 0.2 mm thick,
0; (0,-05)¢ '/,(0,-05)¢ Correction applied 0.51
1 21 2.07 1.71 30 68 34 18.0 Plastic  [See summary of soil descriptions

; = Contract No:
ANSY, = Bowman's Mill, Ickleford POL 1977807
UKAS Client Ref:




ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377: Part 5: 1990: Clause 3

Hole Number:

Sample Number:

Sample Type:

WS17

U

Top Depth (m):

Base Depth (m) :

1.50

1.95

Initial Conditions

Moisture Content (%):

66

Pressure Range
kPa

m2/MN

Cv
m2/yr

Specimen location

within tube:

Top

Bulk Density (Mg/m3):

1.67

Dry Density (Mg/m3):

1.01

Voids Ratio:

1.631

Degree of saturation:

107.2

Height (mm):

19.746

Diameter (mm)

50.02

Particle Density (Mg/m3):

Assumed

2.65

0 15
15 30
30 60
60 120
120 240

1.347
1.313
0.859
0.817
0.469

1.859
1.255
0.783
0.653
0.511

Method used to
determine CV:

T90

Nominal temperature

during test ' C:

20

Remarks:

See summary of soil descriptions
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377: Part 5: 1990: Clause 3

Hole Number: WS21 Top Depth (m): 1.50
Sample Number: Base Depth (m) : 1.95
Sample Type: U
Initial Conditions Pressure Range Mv Cv Specimen location
Moisture Content (%): 18 kPa m2/MN m2/yr |within tube: Top
Bulk Density (Mg/m3): 2.10 0 15 0.198 22.781 |Method used to
Dry Density (Mg/m3): 1.77 15 30 0.169 10.999 |determine CV: T90
Voids Ratio: 0.498 30 60 0.262 2.066 |Nominal temperature
Degree of saturation: 98.3 60 120 0.210 1.673 |during test' C: 20
Height (mm): 19.818 120 240 0.146 0.826 |Remarks:
Diameter (mm) 50.023 See summary of soil descriptions
Particle Density (Mg/m3): 265
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377: Part 5: 1990: Clause 3

Hole Number: WS25 Top Depth (m): 1.50
Sample Number: Base Depth (m) : 1.95
Sample Type: U
Initial Conditions Pressure Range Mv Cv Specimen location
Moisture Content (%): 16 kPa m2/MN m2/yr |within tube: Top
Bulk Density (Mg/m3): 2.09 0 15 0.370 12.643 [Method used to
Dry Density (Mg/m3): 1.81 15 30 0.051 8.551 |determine CV: T90
Voids Ratio: 0.467 30 60 0.207 3.879 |Nominal temperature
Degree of saturation: 89.7 60 120 0.215 3.247 |during test' C: 20
Height (mm): 19.818 120 240 0.104 2.976 |Remarks:
Diameter (mm) 50.025 See summary of soil descriptions
Particle Density (Mg/m3): 265
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377: Part 5: 1990: Clause 3

Hole Number: WS28

Sample Number:

Sample Type: U

Top Depth (m): 1.50

Base Depth (m) : 1.95

Initial Conditions Pressure Range
Moisture Content (%): 21 kPa

Mv Cv Specimen location
m2/MN m2/yr |within tube: Top

Bulk Density (Mg/m3): 2.06 0 15

Dry Density (Mg/m3): 1.70 15 30

Voids Ratio: 0.556 30 60

Degree of saturation: 100.9 60 120
Height (mm): 19.922 120 240
Diameter (mm) 50.03
Particle Density (Mg/m3):
Assumed

2.65

0.094 30.764 |[Method used to
0.174 7.923 |determine CV: T90

0.208 1.823 |Nominal temperature
0.210 1.494 |during test' C: 20

0.161 1.223  |Remarks:
See summary of soil descriptions
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APPENDIX 6 — Permanent Gas Monitoring Results

GEO-ENVIRONMENTAL APPRAISAL BOWMAN’S MILL



PERMANENT GROUND GAS MONITORING FORM

G,

GROUNDTECH
SITE NAME: BOWMANS MILL, ICKLEFORD ENGINEER: Steffan Mullen CONSULTING
CLIENT: SPAWFORTHS DATE: 23/12/2019
JOB NO: 19271
Pressure Trend: Steady [/t iE A Overcast m GFM 436

Ambient: 0, (%V/V) | CH, (%v/V)]CO, (%V/V) LEL H,S (ppm)| €O (ppm)
Start 19.9 0.0 0.0 0.0 0.0 0.0
Finish 19.9 0.0 0.0 0.0 0.0 0.0

Gas Flow Rate (I/hr) Borehole Methane (%v/v) Carbon Dioxide (%v/v) Oxygen (%v/v) Hydrogen Sulphide (ppm) Carbon Monoxide (ppm) Q,, CO, Q,, CH, D PID Sheen Depthto

BH Ref. Pressure Press Water

Peak Steady (mb) Steady Peak Steady Peak Steady Peak Steady Peak Steady (1/hr) L (mb) e A (m bgl)
WS02 0.0 0.0 0.00 0.0 0.0 0.0 0.4 0.4 19.7 19.4 0.0 0.0 0.0 -10.0 0.0004 0.0000 1003 NGW
WS06 0.0 1.0 0.00 0.0 0.0 0.0 0.4 0.4 19.7 19.7 0.0 0.0 0.0 0.0 0.0004 0.0000 1003 0.80
WS09 0.0 0.0 0.00 0.0 0.0 0.0 0.3 0.1 19.8 20.0 0.0 0.0 0.0 0.0 0.0003 0.0000 1003 0.36
WS12 0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0 20.1 20.1 0.0 0.0 0.0 0.0 0.0000 0.0000 1003 0.58
WS17 0.2 0.2 0.04 0.0 0.0 0.0 0.0 0.0 20.1 20.1 0.0 0.0 0.0 0.0 0.0000 0.0000 1002 0.29
WS18 0.2 0.0 0.04 0.0 0.0 0.0 0.1 0.1 20.1 20.1 0.0 0.0 0.0 0.0 0.0002 0.0000 1002 0.92
WS23 0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0 20.2 20.2 0.0 0.0 0.0 0.0 0.0000 0.0000 1001 2.60
WS25 0.0 0.0 0.00 0.0 0.0 0.0 0.4 0.0 19.0 19.9 0.0 0.0 0.0 0.0 0.0004 0.0000 1000 2.83
WS28 0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0 19.9 19.9 0.0 0.0 0.0 0.0 0.0000 0.0000 1001 1.20
WS29 0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0 18.6 18.6 0.0 0.0 0.0 0.0 0.0000 0.0000 1001 1.90




19271/1209

APPENDIX 7 —Tier 1 Generic Screening Values

GEO-ENVIRONMENTAL APPRAISAL BOWMAN’S MILL



Generic Tier | Generic Assessment Criteria (GAC)

GROUNDTECH
Arsenic mg/kg 32 32 32 640 640 640 SGVs
Beryllium mg/kg 1.7 1.7 1.7 12 12 12 LQM S4ULs
Boron (water soluble) mg/kg 290 290 290 240000 240000 240000 LQM S4ULs
Cadmium mg/kg 10 10 10 230 230 230 SGVs
Chromium (Total) mg/kg 910 910 910 8600 8600 8600 LQM S4ULs
Chromium (V1) mg/kg 21 21 21 49 49 49 DEFRA C4SLs
Copper mg/kg 2400 2400 2400 68000 68000 68000 LQM S4ULs
Lead mg/kg 200 200 200 2300 2300 2300 DEFRA C4SLs
Organic Mercury mg/kg 1.2 1.2 1.2 26 26 26 LQM S4ULs
Nickel mg/kg 130 130 130 1800 1800 1800 SGVs
Selenium mg/kg 350 350 350 13000 13000 13000 SGVs
Vanadium mg/kg 410 410 410 9000 9000 9000 LOM S4ULs
Zinc mg/kg 3700 3700 3700 730000 730000 730000 LQM S4ULs
Aliphatic EC5 - 6 mg/kg 42 78 160 3200 (304)* 5900 (558)* 12000 (1150)*° LQM S4ULs
Aliphatic EC6 - 8 mg/kg 100 230 530 7800 (144)*°" 17000 (322)* 40000 (736)* LQM S4ULs
Aliphatic EC 8 - 10 mg/kg 27 65 150 2000 (78)*" 4800 (190)° 11000 (451)** LQM S4ULs
Aliphatic EC 10 - 12 mg/kg 130 (48) P 330 (118) 760 (283) P 9700 (48)* 23000 (118)**° 47000 (283)"*" LQM S4ULs
Aliphatic EC12 - 16 mg/kg 1100 (24) 2400 (59) ' 4300 (142)* 59000 (24)* 82000 (59)*° 90000 (142)* LQM S4ULs
Aliphatic EC 16 - 35 mg/kg 65000 (8.48) " 92000 (21) " 110000 1600000 f 1700000 * 18000007  LQM S4ULs
Aliphatic EC 35 - 44 mg/kg 65000 (8.48) " 92000 (21) " 110000 1600000 f 1700000 * 18000007  LQM S4ULs
Aromatic EC5-7 mg/kg 70 140 300 26000 (1220) " 46000 (2260)*° 86000 (4710)*° LQM S4ULs
AromaticEC7 - 8 mg/kg 130 290 660 56000 (869)*** 110000 (1920) 180000 (4360) LQM S4ULs
Aromatic EC 8 - 10 mg/kg 34 83 190 3500 (613) P 8100 (1500) “* 17000 (3580) *** LOQM S4ULs
Aromatic EC 10 - 12 mg/kg 74 180 380 16000 (364)°° 28000 (899)*° 34000 (2150)** LQM S4ULs
Aromatic EC 12 -16 mg/kg 140 330 660 36000 (169) ** 37000 38000 LOM S4ULs
Aromatic EC 16 - 21 mg/kg 260" 540" 930f 28000 28000 ' 28000 LQM S4ULs
Aromatic EC 21 - 35 mg/kg 1100 1500 1 1700 28000 28000 ' 28000 LOM S4ULs
Aromatic EC 35 - 44 mg/kg 1100 1500 1 1700 28000 28000 1 28000 LOM S4ULs
Benzene mg/kg 0.33 0.33 0.33 95 95 95 SGVs
Toluene mg/kg 610 610 610 4400 4400 4400 SGVs
Ethyl Benzene mg/kg 350 350 350 2800 2800 2800 SGVs
Xylene - o mg/kg 250 250 250 2600 2600 2600 SGVs
Xylene - m mg/kg 240 240 240 3500 3500 3500 SGVs
Xylene - p mg/kg 230 230 230 3200 3200 3200 SGVs
MTBE (methyl tert-butyl mg/kg 49 84 160 7900 13000 24000 CL:AIRE 2010
Acenaphthene mg/kg 210 510 1100 84000 (57)°" 97000 (141) ** 100000 LQM SAULs
Acenaphthylene mg/kg 170 420 920 83000 (86.1)* 97000 (212) ** 100000 LQM S4ULs
Anthracene mg/kg 2400 5400 11000 520000 540000 540000 LQM S4ULs
Benz(a)anthracene mg/kg 7.2 11 13 170 170 180 LQM S4ULs
Benzo(a)pyrene mg/kg 2.2 2.7 5% 35 35 77* DEFRA C4SL*/LOM
Benzo(b)fluoranthene mg/kg 2.6 3.3 3.7 44 44 45 LQM S4ULs
Benzo(ghi)perylene mg/kg 320 340 350 3900 4000 4000 LQM S4ULs
Benzo(k)fluoranthene mg/kg 77 93 100 1200 1200 1200 LQM S4ULs
Chrysene mg/kg 15 22 27 350 350 350 LQM S4ULs
Dibenz(ah)anthracene mg/kg 0.24 0.28 0.3 3.5 3.6 3.6 LQM S4ULs
Fluoranthene mg/kg 280 560 890 23000 23000 23000 LQM S4ULs
Fluorene mg/kg 170 400 860 63000 (30.9) 68000 71000 LQM S4ULs
Indeno(123-cd)pyrene mg/kg 27 36 41 500 510 510 LQM S4ULs
Naphthalene mg/kg 2.3f 56f 13f 190 "(76.4) 460 (183)* 1100 7(432)* LQM S4ULs
Phenanthrene mg/kg 95 220 440 22000 22000 23000 LQM S4ULs
Pyrene mg/kg 620 1200 2000 54000 54000 54000 LOM S4ULs




Generic Tier | Generic Assessment Criteria (GAC)

GROUNDTECH

Phenol mg/kg 420 420 420 3200 3200 3200 SGVs

Chlorophenols mg/kg 0.87°¢ 2 4.5 3500 4000 4300 LQM S4ULs
Pentachlorophenol mg/kg 0.22 0.52 1.2 400 400 400 LQM S4ULs
Carbon disulphide mg/kg 0.14 0.29 0.62 11 22 47 LQM S4ULs
Hexachlorobutadiene mg/kg 0.29 0.7 1.6 31 66 120 LQM S4ULs
1,1,1,2 Tetrachloroethane mg/kg 1.6 3.4 7.5 270 550 1100 LOM S4ULs
1,1,1 Trichloroethane mg/kg 8.8 18 39 660 1300 3000 LOM S4ULs
Trichloroethene mg/kg 0.016 0.034 0.075 1.2 2.6 5.7 LQM S4ULs
Tetrachoromethane mg/kg 0.026 0.056 0.13 2.9 6.3 14 LQM S4ULs
1,2-Dichloroethane mg/kg 0.0071 0.011 0.019 0.67 0.97 1.7 LQM S4ULs
Chloroethene (Viny! mg/kg 0.00064 0.00087 0.0014 0.059 0.077 0.12 LOM S4ULs
Trichloromethane mg/kg 0.91 1.7 3.4 99 170 350 LQM S4ULs
Tetrachloroethene mg/kg 0.18 0.39 0.9 19 42 95 LQM S4ULs
Hexachlorobenzene mg/kg 1.8 (0.2) " 3.3(0.5)" 4.9 110(0.2) **° 120 120 LQM S4ULs
Pentachlorobenzene mg/kg 5.8 12 22 640 (43) 770 (107) ' 830 LQM S4ULs
1,2,4,5-Tetrachlorobenzene  mg/kg 0.33 0.77 1.6 42 (19.7)* 72 (49.1)* 96 LOM S4ULs
1,2,3,5-Tetrachlorobenzene  mg/kg 0.66 1.69 3.7 49 (39.4) ' 120 (98.1) *** 240 (235)" LQM S4ULs
1,2,3,4-Tetrachlorobenzene  mg/kg 15 36 78 1700 (122)** 3080 (304)**® 4400 (728)"** LQM S4ULs
1,3,5-Trichlorobenzene mg/kg 0.33 0.81 1.9 23 55 130 LQM S4ULs
1,2,4-Trichlorobenzene mg/kg 2.6 6.4 15 220 530 1300 LQM S4ULs
1,2,3-Trichlorobenzene mg/kg 1.5 3.6 8.6 102 250 590 LQM S4ULs
1,4-dichlorobenzene mg/kg 61" 150" 350 4400 (224)* 10000 (540)*** 25000 (1280) *** LOM S4ULs
1,3-dichlorobenzene mg/kg 0.4 1 2.3 30 73 170 LQM S4ULs
1,2-Dichlorobenzene mg/kg 23 55 130 2000 (571)* 4800 (1370)* 11000 (3240) ' LQM S4ULs
Chlorobenzene mg/kg 0.46 1 2.4 56 130 290 LOM S4ULs
Gamma- mg/kg 0.06 0.14 0.33 67 69 70 LOM S4ULs
Beta- mg/kg 0.085 0.2 0.46 65 65 65 LOM S4ULs
Alpaha - mg/kg 0.23 0.55 1.2 170 180 180 LOM S4ULs
Beta -Endosulfan mg/kg 7 17 39 6300 (0.00007) 7800 (0.0002) *° 8700 LQM S4ULs
Alpha-Endosulfan mg/kg 7.4 18 41 5600 (0.003) " 7400 (0.007) ** 8400 (0.016) “* LOM S4ULs
Dichlorvos mg/kg 0.032 0.066 0.14 140 140 140 LOM S4ULs
Atrazine mg/kg 3.3 7.6 17.4 9300 9400 9400 LOM S4ULs
Dieldrin mg/kg 0.97 2 3.5 170 170 170 LOM S4ULs
Aldrin mg/kg 5.7 6.6 7.1 170 170 170 LOM S4ULs
HMX mg/kg 5.7 13 26 110000 110000 110000 LOM S4ULs
2,4,6-Trinitrotoulene mg/kg 1.6 3.7 8.1 1000 1000 1000 LOM S4ULs
RDX mg/kg 120 250 540 210000 210000 210000 LOM S4ULs

sol

S4UL exceeds the solubility saturation limit (which is presented in brackets)

Y% S4ULS presented exceeds the vapour saturation limit, which is presented in brackets

For naphthalene, the S4UL is based on a comparison of inhalation exposure with the TDI;,, for localised affects

S4UL based on comparison of inhalation exposure with inhalation TDI for localised effects

dir

S4ULs based on a threshold protecive direct skin contact with phenol (guideline in brackets based on health effects following long term exposure provided for illustation only
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APPENDIX 8 — ESI Statistical Analysis

GEO-ENVIRONMENTAL APPRAISAL BOWMAN’S MILL



Test Results

Client/client ref: BOWMAN'S IN( Site ref: BOWMAN'S MILL, ICKLEFORD
Data description: PAHs for Residential End Use

Project ref: 19271

Date: 21-Jan-2020
User details: SF

Datase‘ Benzo(a)Pyrene (mg/kg)

Sample mean, (mg/kg)

Sample standard deviation, s

Sample size, n

Critical concentration, Cc (mg/kg)

Normality test

Significance le|>% ¥

Non-normal distribution

Use: ‘AUtO:Chebychev v‘

3

24 *

D

@

v Use Normal distribution to test ¥ H - +2
| I | Outliers & non-detects ]
) : 0.8 4
0.5776 10 1 Outliers present? E 064
8 .
. [ 04
0.8906 61 Significance level %6 ¥ 02 |
4 4
17 2] . Outliers removed? RIS, S S S S
_ o lm nn.
2.2 4 2 ¢ z & 6 |Non-detects
Test scenario: Planning: is true mean lower than critical concentration (u < Cc)? v
Null hypothesis: | The true mean concentration is equal to or greater than the critical concentration: | Cc
Alternative hypothesis:|The true mean concentration is less than the critical concentration: u < Cc
C e won] Sample mean Evidence against Null
<} ° concentration H.
g o 120% 0.58 mglkg hypothesis: 98%
ge o .
SH G Base decision on: ‘ewdence level "
S0 X ° Upper Confidence
SR Limit 152 mghk : :
£3% s0% wemeke Evidence level required: 95%
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] E g 40% ! mg/kg
] . .
2e L ! Reject Null Hypothesis? Yes
o g ]
1
0% A ! ; ; —
0 05 1 1.5 2 25 3 35 4

Concentration (mg/kg)

Back to data

Back to summary

Go to outlier test

Go to normality test




Test Results

Client/client ref: BOWMAN'S IN( Site ref: BOWMAN'S MILL, ICKLEFORD
Data description: PAHs for Residential End Use

Project ref: 19271

Date: 21-Jan-2020
User details: SF

Datase‘ Dibenz(ah)anthracene (mg/kg) ¥ ‘ Use Normal distribution to test ¥ ‘ Outliers & non-detects +2
1

Sample medn, (mg/kg) 0.1 101 Outliers present? E o

8 | |
Sample standard deviation, s 0.1228 6 Significance level %6 ¥ o]

4 1 T T T T T
Sample size, n 17 2hn Outliers removed? $022 S 3 23 2 =
Critical concentration, Cc (mg/kg) 0.24 -05 0 05 1 ||Non-detects

Norma"ty test Test scenario: Planning: is true mean lower than critical concentration (u < Cc)? v

Significance le|>% ¥

Null hypothesis:

The true mean concentration is equal to or greater than the critical concentration: & Cc

Non-normal distribution
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Contaminated Land Risk Assessment

Contaminated Land Risk Assessment is a technique that identifies and considers the associated risk, determines
whether the risks are significant and whether action needs to be taken. The four main stages of risk assessment are:

Hazard Identification |:> Hazard Assessment |:> Risk Estimation |:> Risk Evaluation

CLR11 outlines the framework to be followed for risk assessment in the UK. The framework is designed to be
consistent with UK legislation and policies including planning. The starting point of the risk assessment is to identify
the context of the problem and the objectives of the process. Under CLR11, three tiers of risk assessment exist -
Preliminary, Generic Quantitative and Detailed Quantitative.

Formulating and developing a conceptual model for the site is an important requirement of risk assessment, this
supports the identification and assessment of pollutant linkages. Development of the conceptual model forms the
main part of preliminary risk assessment, and the model is subsequently refined or revised as more information and
understanding is obtained through the risk assessment process.

Risk is a combination of the likelihood of an event occurring and the magnitude of its consequences. Therefore, both
the likelihood and the consequences of an event must be taken into account when assessing risk.

The risk assessment process needs to take into account the degree of confidence required in decisions. Identification
of uncertainties is an essential step in risk assessment.

The likelihood of an event is classified on a four-point system using the following terms and definitions from CIRIA
C552:

High likelihood: There is a pollution linkage and an event appears very likely in the short term and almost
inevitable over the long term, or there is evidence at the receptor of harm or pollution;

= Likely: There is a pollution linkage and all the elements are present and in the right place, which means it is
probable that an event will occur. Circumstances are such that the event is not inevitable, but possible in the
short term and likely over the long term;

= Low likelihood: There is a pollution linkage and circumstances are possible under which an event could occur.
However, it is by no means certain even over a longer period such event would take place, and is less likely in
the short term;

= Unlikely: There is a pollution linkage but circumstances are such that it is improbable the event would occur
even in the long term.

The severity is also classified using a system based on CIRIA C552. The terms and definitions are:

= Severe: Short term (acute) risk to human health likely to result in ‘significant harm’ as defined by the
Environment Protection Act 1990, Part IIA. Short-term risk of pollution of sensitive water resources.
Catastrophic damage to buildings or property. A short-term risk to a particular ecosystem or organism
forming part of that ecosystem (note definition of ecosystem in ‘Draft Circular on Contaminated Land’, DETR
2000);
Examples — High concentrations of contaminant on surface of recreation area, major spillage of contaminants
from site into controlled waters, explosion causing building to collapse;



=  Medium: Chronic damage to human health (‘significant harm” as defined in DETR 2000). Pollution of sensitive
water resources. A significant change in a particular ecosystem or organism forming part of that ecosystem
(note definition of ecosystem in ‘Draft Circular on Contaminated Land’, DETR 2000);
Examples - Concentrations of contaminants exceed the generic assessment criteria, leaching of contaminants
from a site to a Principal or Secondary Aquifer, death of species within a designated nature reserve;

= Mild: Pollution of non-sensitive water resources. Significant damage to crops, buildings, structures and
services (‘significant harm’ as defined in ‘Draft Circular on Contaminated Land’, DETR 2000). Damage to
sensitive buildings, structures, services or the environment;
Examples — Pollution of non-classified groundwater or damage to buildings rendering it unsafe to occupy.

=  Minor: harm, not necessarily significant harm, which may result in financial loss or expenditure to resolve.
Non-permanent health effects to human health (easily prevented by use of personal protective clothing etc).
Easily repairable effects of damage to buildings, structures and services.
Examples — Presence of contaminants at such concentrations PPE is required during site work, loss of plants in
landscaping scheme or discolouration of concrete.

Once the likelihood and severity have been determined, a risk category can be assigned using the table below.

Consequences

“

Highly likely Very high High

Likely High Low

Probability

Low likelihood Low Very low

Unlikely Low Very Low Very low

Definitions of the risk categories obtained from the above table are as follows together with an assessment of the
further work that might be required:

e Veryhigh: Thereis a high probability that severe harm could arise to a designated receptor from an identified
hazard or there is evidence that severe harm is currently happening. This risk, if realised, could result in
substantial liability. Urgent investigation and remediation are likely to be required;

e  High: Harmis likely to arise to a designated receptor from an identified hazard. Realisation of the risk is likely
to present a substantial liability. Urgent investigation is required and remedial works may be necessary in
the short term and are likely over the longer term;

e Moderate: Itis possible that harm could arise to a designated receptor from an identified hazard. However,
it is either relatively unlikely that any such harm would be severe, or if any harm were to occur it would be
more likely to be relatively mild. Investigation is normally required to clarify the risk and determine the
liability. Some remedial works may be required in the longer term;

e Low: Itis possible that harm could arise to a designated receptor from an identified hazard, but it is likely
that this harm, if realised, would at worst normally be mild;

e Very Low: There is a low possibility that harm could arise to a receptor. In the event of such harm being
realised, it is not likely to be severe.
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JIWG

Joint Industry Working Group
Asbestos in Soil and Construction & Demolition Materials

Decision Support Tool for Receptor Risk Ranking

Stage 1

Free dispersed fibres/fibre bundles

Disaggregated (dominated by loose fibrous material; extreme degradation in ACM and/or free asbestos
fibres/fibre bundles)

Friable ACM or ACM with fibres not linked in any matrix (free dispersed fibres/fibre bundles)

No visible ACMs/fibre bundles

Mainly chrysotile and trace amphibole (no crocidolite)

Medium

No warranty, expressed or implied, or reliance, is provided in relation to the use of this tool.
It is contingent on users to satisfy themselves that the output from the tool is relevant and appropriate to the assessment being made.

© Joint Industry Working Group, ©CL:AIRE Page 1of 4
Version 2, February 2017



JIWG

Joint Industry Working Group
Asbestos in Soil and Construction & Demolition Materials

Stage 2

Low quantities - >0.01 to <0.05 %wt/wt

Negligible

Low disturbance, minimal deterioration expected

Coarse to Fine Sand

© Joint Industry Working Group, ©CL:AIRE Page 2 of 4
Version 2, February 2017



JIWG

Joint Industry Working Group

Asbestos in Soil and Construction & Demolition Materials

Stage 3

Overall ranking

© Joint Industry Working Group, ©CL:AIRE
Version 2, February 2017

Residential

No score required

Young adult (>16 and <24)

> 1hr <10 hr daily exposure (e.g. part-time to full time occupational exposure or extended daily recreational
exposure)

In or within 10m of area of disturbance

| buried at depth, unlikely to be disturbed except for deeper construction related excavation

Medium

Medium

Page3of 4



JIWG

Joint Industry Working Group
Asbestos in Soil and Construction & Demolition Materials

Bowman's Mill

Bowman's Ingredients Ltd

SF

10-Jan-20

© Joint Industry Working Group, ©CL:AIRE
Version 2, February 2017

Page 4 of 4




J IWG 19271

Joint Industry Working Group Bowman's Mill, Ic.kleford
Asbestos in Soil and Construction & Demolition Materials Bowman's Ingredients Ltd
SF

10-Jan-20

Decision Support Tool for CAR2012 Work Categories

Stage 1

Hazard Factors

Free dispersed fibres/fibre bundles
Disaggregated (dominated by loose fibrous material; extreme degradation in ACM and/or free asbestos fibres/fibre bundles)
Friable ACM or ACM with fibres not linked in any matrix (free dispersed fibres/fibre bundles)

No visible ACMs/fibre bundles

Very Low quantities - <0.001 to 0.01 %wt/wt

No warranty, expressed or implied, or reliance, is provided in relation to the use of this tool.
It is contingent on users to satisfy themselves that the output from the tool is relevant and appropriate to the assessment being made.

© Joint Industry Working Group, ©CL:AIRE
Page1of3

Version 2, July 2016



JIWG

Joint Industry Working Group
Asbestos in Soil and Construction & Demolition Materials

Stage 2

Exposure Factors

<0.01 fibres/ml

> 2 hours in a 7 day period and Up to 10 hours in a day (e.g. full time occupational exposure)
Low intensity, no or minimal deterioration expected

Coarse to Fine Sand

Low

© Joint Industry Working Group, ©CL:AIRE

Version 2, July 2016 Page 2 of 3



JIWG

Joint Industry Working Group
Asbestos in Soil and Construction & Demolition Materials

Stage 3

Risk Assessment Outputs

Non-Licensed Work
EN149 type FFP3 disposable
Manual/localised dust suppression

Localised and basic personal decontamination facilities

© Joint Industry Working Group, ©CL:AIRE
Version 2, July 2016 Page3of3
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