APPENDIX J

STATISTICAL ASSESSMENTS OF SOIL CONTAMINATION
DATA




mGeotechn ical I TABLE1- CONTAMINAE'?ANL[Y)Q:'SA USED IN STATISTICAL

Job Number 06/3908/9 Created by: RR

Site Name Foulstone & Wombweill School, Bamnsley Reviewed by: P8
All resuits in mg/kg unless stated otherwise

TP4 TP8 TP8 SGV/
0.70m 0.70m 1.50m GAC
46,5 30.1 20
Cadmium 03 02 02 02 02 0.2 02 0.2 30
Chromium (hexavalent) 1 1 1 1 1 1 1 1 200
Chromium (total) 219 5 19.4 1.7 18.2 16.1 138 141 200
Lead 78.7 0.7 189 24.4 3 4.7 841 25 450
Mercury 04 12 0.1 0.1 01 0.1 0.1 0.1 15
Selenium 1 1 1 1 1 1 1 1 260
Boron (water soluble) 0.7 05 0.9 0.8 0.9 08 16 05
Copper 283 44 5.4 243 a7 383 40.5 13.8
Nickel 5 4 38.7 71 28 21.7 264 104 75
Zinc 138 172 852 208 1411 876 107.7 24
Phenols (monohydric) 2 2 2 2 2 2 2 2 21900
Cyanide (free) 2 2 2 2 2 2 2 2 53
Cyanide (total) 2 2 2 2 2 2 2 53
Cyanide (complex) 2 2 2 2 2 2 2 2 53
Puiphate (water soluble) g/ SO4 1.684 0.262 0.096 0.12 1.978 0.079 1.72 0.208
Sulphide 2 2 2 2 2 2 2 2
Sulphur (free) 4 16 4 22 8 15 23 4
pH 38 82 T4 48 6.2 6.9 7 43
TPH 5 1001.6 129 mn7 468 911 147.3 ]
PAH (total) 0.5 204 23 786 6 6.7 T4 01
Naphthalene 0.1 1.8 03 1 06 34 3 0.1 1904
Acenaphthylene 0.1 0.1 0.1 0.1 01 01 0.1 0.1 2030
Acenaphthene 01 0.1 0.1 0.1 0.1 0.1 0.1 0.1 2030
Fluorane 0.1 03 0.1 0.1 01 0.1 03 0.1 811
Phenanthrene 02 89 06 48 1 2 21 0.1 2030
Anthracene 0.1 086 02 0.1 02 02 0.3 0.1 6089
Flucranthene 0.2 33 0.5 08 1.2 04 0.5 0.1 2550
Pyrene 0.1 286 04 05 1 03 0.6 0.1 255
Benzo(a)anthracene 0.1 14 0.1 03 05 02 0.2 0.1 203
Chrysene 0.1 1.7 03 05 05 0.2 0.3 0.1 203
Benzo(b)fluoranthene 0.1 08 0.2 0.1 05 0.1 0.1 0.1 203
Benzo(k)flucranthene 0.1 06 0.1 0.1 0.4 0.1 0.1 0.1 203
Benzo(ajpyrene 0.1 0.5 0.1 0.1 03 0.1 0.1 0.1 203
Indeno(1.2,3-cd)pyrene 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 203
Dibenz(a h)anthracene 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 203
Benzo(g,h.ijperyiene 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 203
Barium 138.3 192.8 11.7 723 986 978 774 87.7
Beryllium 21 0.2 2 04 16 14 16 08
Vanadium 66.2 14 39.7 10.4 389 348 344 26.1
Nitrate 2 15.1 24 322 35 93 ] 2
Sulphate (total) 65880 8918 1812 11888 8859 5012 8878 40455
Chrysotile (white) ND ND ND ND o Bl o ND ND
Amosite (brown) ND ND ND ND ND ND ND ND NO
Crocidolite (biue) ND ND ND ND ND ND ND ND ND
Anthophyllite ND ND ND ND ND ND ND ND ND
Actinolite ND ND ND ND ND ND ND ND ND
Tremolite ND ND ND ND ND ND ND ND ND
Non-Asbestos fibres ND P P P P P ND P ND
F‘ Test sample weight (g) 0.1 338 12 172 2 59 68 02
weight asbestos material (g)
Estimated % (wiw) of asbestos >
Organic Matter 0.1 338 1.2 172 2 59 LX:] 02
TPHC10-C12 5 16.4 5 5 5 5 6.3 10.4 796
TPHC12-C18 5 0 5 181 S 284 8BS 5 217
TPHL10-C21H 5 187.2 s 254 9.5 265 338 5 608
TPH C21-C35 5 6632 74 295 Rs 296 b4 5 02
TPH C35-C40 5 643 5 5 5 5 5 5 608
TPH Aromatic EC5-EC7 0.02 0.134
TPH Aromatic ECT-EC8 0.02 3
TPH Aromatic EC8-EC10 0.1 15.99
TPH Aromatic EC10-EC12 5 79.6
TPH Aromatic EC12-EC 16 9.2 201.7
TPH Aromatic EC18-EC21 15.7 608
TPH Aromatic EC21-EC35 5 608
TPH Aliphatic EC5-EC8 0.1 24,07
TPH Aliphatic EC6-EC8 0.1 52.79
TPH Aliphatic EC8-EC10 0.1 9.96
TPH Aliphatic EC10-EC12 5 45.28
TPH Aliphatic EC12-EC18 5 198.54
TPH Aliphatic EC16-EC21 5 40506
TPH Aliphatic EC21-EC35 5 40508
Benzene 0.02 0.134
Toluene 0.02 3
Ethyl Benzene 0.02 ]
m+p-Xylene 0.04 29
o-Xylene 0.02 22.91




K Geotechnical |

TABLE 2 - MAXIMUM VALUE TEST AS DESCRIBED IN

CLEA CLR 7 APPENDIX A
Job Number 06/3808/9 Created by: RR
Name Foulstone & Wombweil School Reviewed by: PB
__'—J%IMUTVAL UE TEST M'l )
Mean Maxamum Standard  Outlier test Number of  Cntical Outlier Maximum SGV/IGAC
(mghkg) Value (mgkg) Deviation  Statistic (T) samples Vaiue (T.a) present |Result(mghkg) (mgkg)
Arsenic 45,050 124.400 33.968 2.336 8 191 1= 124.4 200
i 0213 0.300 0.035 2475 8 1.91 YES 0.3 30.0
Chromium 1.000 1.000 0.000 0.000 8 1.91 NO 1.0 200.0
Chromium (total) 14.538 21.900 5.757 1.279 8 1.91 NO 21.9 200.0
Lead 39.513 78.700 21.252 1.844 8 1.91 NO 78.7 450.0
Mercury 0275 1.200 0.388 2.383 8 1.91 12 15.0
Selenium 1.000 1.000 0.000 0.000 8 1.91 NO 1.0 260.0
Boron (water soluble) 0.838 1.600 0.346 2203 8 1.91 16
Copper 28.538 44,000 13.494 1.146 8 1.91 NO 440
Nickel 18.413 38.700 13.274 1528 8 1.91 NO 38.7 75.0
Zinc 62.163 141.100 49.312 1.601 8 1.91 NO 141.1
Phenols (monchydric) 2.000 2,000 0.000 0.000 8 1.01 NO 20 21800.0
Cyanide (free) 2.000 2,000 0.000 0.000 8 1.91 NO 20 53.0
Cyanide (total) 2.000 2.000 0.000 0.000 8 1.91 NO 20 53.0
Cyanide (complex) 2.000 2.000 0.000 0.000 8 1.91 NO 20 53.0
Sulphate (water soluble) g/ SO4 0.768 1.976 0.855 1.412 8 1.91 NO 20
Sulphide 2.000 2.000 0.000 0.000 8 1.91 NO 20
Sulphur (free) 12.000 23.000 8.053 1.366 8 1.91 NO 230
pH 5613 7.100 1.368 1.087 8 1.91 NO 7.1
TPH 173425 1001.600 338.280 2.448 8 1.91 = 1001.6
PAH (total) 6.338 20.400 6.430 2.187 8 1.91 20.4
Naphthalene 1.288 3.400 1.310 1613 8 191 34 1904.0
Acenaphthylene 0.100 0.100 0.000 0.000 8 191 0.1 2030.0
Acenaphthene 0.100 0.100 0.000 0.000 8 191 0.1 2030.0
Fluorene 0.150 0.300 0.003 1,620 8 191 0.3 811.0
Phenanthrene 2213 6.900 2429 1.930 8 191 6.9 2030.0
Anthracene 0.225 0.600 0.167 2247 8 1.1 0.6 6089.0
Fluoranthene 0.850 3.300 1.043 2.348 8 1.91 33 2550.0
Pyrene 0.700 2.600 0.821 2314 8 1.91 26 255.0
Benzo(a)anthracene 0.363 1.400 0.441 2355 8 1.91 14 203
Chrysene 0.463 1.700 0.524 2364 8 1.91 1.7 203
Benzo(b)luoranthene 0.225 0.600 0.205 1.827 8 1.91 0.6 203
Benzo(k)fluoranthene 0.200 0.600 0.183 2075 8 1.91 06 203
Benzo(a)pyrene 0.175 0.500 0.149 2184 8 1.91 05 20
Indeno(1,2,3-cd)pyrene 0.100 0.100 0.000 0.000 8 1.91 0.1 203
Dibenz(a,h)anthracene 0.100 0.100 0.000 0.000 8 1.91 0.1 20
Benzo(g,h,i)perylene 0.100 0.100 0.000 0.000 8 1.91 0.1 203
Barium 109.575 192.800 39.494 2.107 8 191 192.8
Beryllium 1.263 2.100 0.715 117 8 1.91 21
Vanadium 33.900 66.200 15.829 2.041 8 1.91 86.2
Nitrate 8.563 32.200 10.656 2218 8 1.91 322
Sulphate (total) 18712.750 65880.000  22521.396 2.004 8 1.91 65880.0
Organic Matter 8.375 33.600 11.651 2,185 8 1.91 336
TPH C10-C12 7.283 16.400 4.138 2.208 8 1.91 16.4 79.6
TPH C12-C18 21.500 70.000 22.980 2411 8 191 700 2047
TPHC18-C21 37.188 187 200 a1 7m0 aa= s 191 187.3 608.0
TriSZiua 104.563 663.200 228.587 2,485 8 1.91 863.2 808.0
TPH C35-C40 12.475 64.800 21.142 2475 8 1.91 648 608.0
TPH Aromatic EC5-EC7 0.020 0.020 #DIV/O! #DIV/O! 1 #N/A #DIV/O! 0.0 0.1
TPH Aromatic EC7-EC8 0.020 0.020 #DIV/O! #DIV/O! 1 #N/A #DIV/O! 0.0 3.0
TPH Aromatic EC8-EC10 0.100 0.100 #DIV/O! #DIV/0! 1 #NA #DIV/O! 0.1 16.0
TPH Aromatic EC10-EC12 5.000 5.000 #DIV/O! #DIVIO! 1 #N/A #DIV/O! 50 79.6
TPH Aromatic EC12-EC16 9.200 9.200 #DIV/O! #DIV/O! 1 #NIA #DIV/O! 9.2 291.7
TPH Aromatic EC16-EC21 15.700 15.700 #DIV/O! #DIV/O! 1 #N/A #DIV/O! 157 608.0
TPH Aromatic EC21-EC35 5.000 5.000 #DIV/O! #DIV/O! 1 #NA #DIV/O! 5.0 808.0
TPH Aliphatic EC5-EC8 0.100 0.100 #DIVID! #DIV/O! 1 #N/A #DIVIO! 0.1 24.1
TPH Aliphatic EC8-EC8 0.100 0.100 #DIV/O! #DIVIO! 1 #N/A #DIVIO! 0.1 528
TPH Aliphatic EC8-EC10 0.100 0.100 #DIVIO! #DIVIO! 1 #NA #DIV/O! 0.1 10.0
TPH Aliphatic EC10-EC12 5.000 5.000 #DIV/O! #DIVIO! 1 #N/A #DIV/O! 50 453
TPH Aliphatic EC12-EC18 5.000 5.000 #DIV/O! #DIV/O! 1 #N/A #DIVIO! 50 198.5
TPH Aliphatic EC16-EC21 5.000 5.000 #OIV/O! #DIV/O! 1 #NA #DIV/O! 5.0 40506.0
TPH Aliphatic EC21-EC35 5.000 5.000 #DIV/O! #DIV/O! 1 #N/A #OIV/O! 5.0 40508.0
Benzene 0.020 0.020 #DIV/O! #DIV/O! 1 #NA #DIV/O! 0.02 0.134
Toluene 0.020 0.020 #DIV/O! #DIV/D! 1 #N/A #DIV/O! 0.02 3
Ethyl Benzene 0.020 0.020 #DIV/O! #DIV/O! 1 #N/A #DIV/O! 0.02 8
m+p-Xylene 0.040 0.040 #OIV/O! #DIV/0! 1 #NA #DIV/O! 0.04 2291




@eotechnicaf TABLE 3 - MEAN VALUE TEST AS DISCUSSED

IN CLEA CLR 7 APPENDIX A
Job Number 06/3908/9 Created by: RR
Name Foulstone & Wombwell School, Review_?d by: PB
MEAN VALUE TEST
Arithmetric Geometric Maximum Number of t Standard  UCLgs
Mean (mg/kg) Mean (mg/kg) Value (mg/kg)  samples Deviation
Arsenic 451 1244 8.0 1.9 121 53.2
Cadmium 02 0.3 8.0 1.9 0.0 02
Chromium (hexavalent) 1.0 1.0 8.0 19 0.0 1.0
Chromium (total) 14.5 219 8.0 19 53 18.1
Lead 35.3 78.7 8.0 1.9 15.3 45.5
Mercury 03 12 8.0 19 0.4 06
Selenium 1.0 1.0 8.0 19 0.0 1.0
Boron (water soluble) 08 1.6 8.0 19 04 11
Copper 285 440 8.0 19 146 383
Nickel 18.4 8.7 8.0 19 131 272
Zinc 62.2 141.1 8.0 19 48.9 94.9
Phenols (monohydric) 20 20 8.0 19 0.0 20
Cyanide (free) 20 20 8.0 1.9 0.0 20
Cyanide (total) 20 20 8.0 19 0.0 20
Cyanide (complex) 2.0 20 8.0 19 0.0 20
Suiphate (water soluble) g SO4| 0.8 20 8.0 19 08 13
Sulphide 20 20 8.0 19 0.0 20
Sulphur (free) 120 23.0 8.0 1.9 8.0 17.3
pH 58 7.1 8.0 19 1.2 64
TPH 1734 1001.6 8.0 19 357.9 413.2
PAH (total) 83 204 8.0 19 6.5 10.7
Naphthalene 1.3 34 8.0 19 13 2:2
Acenaphthylene 0.1 01 8.0 19 0.0 0.1
Acenaphthene 0.1 0.1 8.0 1.9 0.0 0.1
Fluorene 02 0.3 8.0 19 01 0.2
Phenanthrene 22 6.9 8.0 19 25 39
Anthracene 0.2 06 8.0 19 0.2 0.3
Fluoranthene 09 33 8.0 19 1.1 16
Pyrene 07 26 8.0 19 0.8 13
Benzo{a)anthracene 04 14 8.0 19 05 0.7
Chrysene 0.5 1.7 8.0 19 0.5 08
Benzo(b)fluoranthene 0.2 0.6 8.0 19 0.2 04
Benzo(k)fluoranthene 02 06 8.0 19 0.2 0.3
Benzo(a)pyrene 02 05 8.0 1.9 0.2 03
Indeno(1,2,3-cd)pyrene 0.1 0.1 8.0 19 0.0 0.1
Dibenz(a,h)anthracene 0.1 0.1 8.0 198 0.0 0.1
Benzo(g,h.i)perylene 0.1 0.1 8.0 1.9 0.0 0.1
Barium 109.6 1928 8.0 19 408 136.9
Beryllium 13 21 8.0 18 0.7 1.7
Vanadium 339 66.2 8.0 19 9.7 404
Nitrate 8.6 322 8.0 19 111 16.0
Sulphate (total) 187128 65880.0 8.0 19 12961.0 27396.4
Organic Matter 8.375 33.60 8.0 19 12.06 16.45
TPH C10-C12 7.263 16.40 8.0 19 436 10.18
TPH C12-C16 21.500 70.00 8.0 19 23.75 37.41
TPH C16-C21 a7.188 187.30 80 19 85.18 80.86
TPH C21-C35 104.563 282120 A0 19 240.85 265.93
TPH C35-C40 12.475 64.80 8.0 19 22,60 2162
TPH Aromatic EC5-EC7 0.0 0.02 1.0 HNIA #OIvV/O! #NIA
TPH Aromatic EC7-EC8 0.0 0.0 1.0 #N/A #OIVIO! #NVA
TPH Aromatic ECB-EC10 0.1 0.1 1.0 #NIA #DIV/O! #N/A
TPH Aromatic EC10-EC12 5.0 50 1.0 #N/A #DIV/O! #N/A
TPH Aromatic EC12-EC16 9.200 9.2 1.0 #N/A #DIV/O! #N/A
TPH Aromatic EC16-EC21 15.700 15.70 1.0 #N/A #DIV/O! #N/A
TPH Aromatic EC21-EC35 5.000 5.00 1.0 #N/A #DIVIO! #N/A
TPH Aliphatic EC5-EC8 0.100 0.10 1.0 #N/A #DIV/O! #N/A
TPH Aliphatic ECB-EC10 0.1 0.1 1.0 #N/A #DIV/O! #N/A
TPH Aliphatic EC10-EC12 50 5.0 1.0 #NIA #OIVO! #N/A
TPH Aliphatic EC12-EC16 50 5.0 1.0 #N/A #0IVIO! #N/A
TPH Aliphatic EC16-EC21 50 5.0 1.0 #N/A #DIVIO! #N/A
TPH Aliphatic EC21-EC35 50 5.0 1.0 #N/A #DIV/O! #N/A
Benzene 0.020 0.020 1.0 #N/A #OVO! #NA
Toluene 0.020 0.020 1.0 #N/A #OIV/O! #N/A
Ethyl Benzene 0.020 5 0.020 1.0 #N/A #DIV/O! #NA
m+p-Xylene 0.040 0.040 1.0 #N/A #DIV/O! #N/A
o-Xylene 0.020 0.020 1.0 #N/A #DIVIO! #NIA




{eflGeotechnical | | TABLE 4- COMPARISON OF 95th UCL TO TIER 1 GAC's

Job Number 06/3908/9 Created by: RR
Name Foulstone & Wombwell SchodReviewed by: P8
Arthmetric  Geometric UCLee Residential Without Plant Uptake HCV (mg/kg) HQ Methodology
Mean Mean GV Tier 1 HQ = Used
Arsenic 1
Cadmium 02 02 30.0 1
Chromium (hexavalent) 1.0 1.0 200.0 1
Chromium (total) 14.5 18.1 2000 1
Lead 353 455 450.0 1
Mercury 03 0.6 15.0 1
Selenium 10 1.0 260.0 1
Boron (water soluble) 08 1.1
Copper 285 383
Nickel 184 272 75.0 1
Zinc 62.2 94.9
Phenois (monohydric) 20 20 21900.0 1
Cyanide (free) 20 20 53.0 3
Cyanide (total) 20 20 53.0
Cyanide (complex) 20 20 53.0
[Sulphate (water soluble) g/l SO4 08 13
20 20
Sulphur (free) 120 173
58 64
TPH 1734 4132
PAH (total) 8.3 10.7
Naphthalene 13 22 1904.0 0.0011 4
Acenaphthylene 0.1 0.1 2030.0 0.0000 [
Acenaphthene 0.1 0.1 2030.0 0.0000 5
Flucrene 02 02 811.0 0.0003 4
Phenanthrene 22 LX) 2030.0 0.0018 ]
Anthracene 0.2 0.3 6089.0 0.0001 4
Fluoranthene 09 18 2550.0 0.0006 4
Pyrene 07 1.3 255.0 0.0050 4
Benzo(ajanthracene 0.4 0.7 203 0.0331 S
Chrysene 05 0.8 203 0.0407 5
Benzo(b)fluoranthene 02 04 203 0.0182 5
Benzo(k)fluoranthene 0.2 0.3 203 0.0166 5
Benzo(a)pyrene 02 0.3 20 0.1381 4
Iindeno(1,2,3-cd)pyrene 0.1 0.1 203 0.0049 5
Dibenz(a,h)anthracene 0.1 01 20 0.0493 5
Benzo(g.h.ijperylene 0.1 0.1 203 0.0049 5
Sum of PAH's 0.3149
Barium 100.6 136.9
13 1.7 2
Vanadium 339 404
Nitrate 8.6 16.0
Sulphate (total) 18712.8 27396.4
Matter 8.4 16.5
TPH C10-C12 73 10.2 79.8 4
TPHC12-C16 215 374 201.7 4
TPH C16-C21 3ar2 80.9 608.0 4
TPH C21-C35 104.6 2659 608.0 4
TPH C35-C40 125 278 608.0 4
TPH Aromatic EC5-EC7 0.020 #NA 0.13 WA 4
TPH Aromatic EC7-EC8 i
| TOU Azes TES 201G 4
TPH Aromatic EC10-EC12 4
TPH Aromatic EC12-EC16 4
TPH Aromatic EC16-EC21 4
| . TPH Aromatic EC21-EC35 4
TPH Aliphatic EC5-EC8 4
TPH Aliphatic EC6-EC8 4
TPH Aliphatic ECB-EC10 4
TPH Aliphatic EC10-EC12 4
TPH Aliphatic EC12-EC16 4
TPH Aliphatic EC16-EC21 4
TPH Aliphatic EC21-EC35 4
Total TPH's
Benzene
Toluene
Ethyl Benzene
m+p-Xylene
o-Xylene




