Table 11.4 Water Quality Data

Determinand BH950011 Stream Units
pH 6.2 7.0 -
Alkalinity 45 44 mg/l as CaCO;
EC 370 360 uS/cm
Sodium 36 24 mg/|
Calcium 31 38 mg/|
Magnesium 1.4 3.6 mg/!
Chloride 49 43 mg/l
Sulphate 52 40 mg/l
fron 0.09 <0.04 mg/l
Mu';"n‘a}‘iganese ' 0"7 E‘ES [ rng/iﬁ
Nitrate 4.3 5.8 mg/l as N

11.1.36 A baseline water sampling exercise was undertaken in 1998/1999, and included 12
monthly sampling rounds. Water quality data were collected from streams A, Band C
(Figure 11.3) to define the baseline chemistry in the surface waters, in order to
appropriately constrain the quality of augmentation flows. The methodology and
scope of the sampling exercise was agreed with the Environment Agency at the time.

Resuits are summarised in Table 11.5 below.

WBB MINERALS Moneystone Quarry 171 June 2006




Table 11.56 Summary of Water Quality Data

Parameter Stream A Stream B Stream C
Min Mean Max Min Mean Max Min Mean Max

Temp ( °c) 6.7 9.6 11.8 6.0 9.6 12.4 7.0 9.8 12.4
' Ph 68 | 72 77 | 67 | 72 77 | 69 | 73 7.7

DO(%) 88.0 91.9 95.1 80.7 93.4 95.6 86.2 91.8 95.8

DO 9.6 10.5 11.6 9.6 10.7 11.6 9.6 104 111

TDS 134 160 189 157 202 244 102 134 154

EC (us/cm) 246 311 360 381 394 420 190 252 299

Susp sols 5.0 243 53.0 4.0 10.8 20.0 2.0 47.5 2440

BOD (mg/! O) 1.5 1.5 1.5 1.7 17 1.7 <14

Ammonia NH, <0.1 <01 0.2 <01

Chloride 18.0 21.8 24.0 29.0 40.2 63.0 18.0 20.8 23.0

Sulphate 28.0 32.0 38.0 34.0 372 41.0 27.0 31.0 35.0

Nitrate 19.0 242 29.0 18.0 20.0 24.0 15.0 16.8 19.0

AlK (1cos) 55.0 79.2 128.0 | 67.0 95.4 201.0 | 30.0 57.6 137.0

Calcium 27.0 33.8 38.0 30.0 39.4 47.0 21.0 26.2 31.0

Magnesium 2.7 3.7 5.4 2.6 3.6 4.3 1.5 2.1 2.7

fron 0.01 0.02 0.03 0.01 0.05 0.07 0.04 0.06 0.08

Manganese 0.02 0.09 0.24 0.01 0.03 0.04 0.01 0.01 0.01

Cadmium <0.005 <0.005 <0.005

Chromium <0.01 <0.01 <0.01

Copper <0.01 <0.01 0.01 <0.01

Nickel <0.01 <0.01 0.02 <0.01

Lead <0.01 <0.01 <0.01

Zinc 0.50 0.50 0.50 0.56 0.56 0.56 0.41 0.41 0.41

All data in mg/l unless stated otherwise EC: Electrical Conductivity

Temp: Water Temperature Susp Sols: Suspended Solids

DO: Dissolved Oxygen BOD: Biological Oxygen Demand

TDS: Total Dissolved Solids Alk (HCOa): Alkalinity as HCO3

Potential Receptors
Site of Special Scientific Interest (SSSI)

11.1.37  There is a SSSI located to the south west of the permitted quarry area, as shown in
Figure 11.3. This forms part of Whiston Eaves SSSI, which predominantly comprises
a series of species-rich meadows managed as grazing pasture or hay meadows with
additional areas of rush pasture, scrub and running water. The topography is varied
and there is a range of soils of variable drainage and nutrient status. The majority of

this area is directly underlain by Coal Measures strata, and therefore the impacts of
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Quarterly Water Circuit Report - Oakamoor

For: 01/10/2009 to 24/12/2009

Result

Result

8.5

75

6.5

55

50

40

30

20

River Discharge Analysis
For River Discarge pH

W\/AW

Date

River Discharge Analysis
For River Discarge SS

"
gl

i
g

Date

‘IN_O of Samples 61 |
Minimum 520 |
JMaximum 7.80 ]
|Average 6.54 |
|Std Dev (n-1) 044 |
|Limits 5.00 to 9.00 |
L |
Noorsampes 61 |
|Minimum 10.40 |
lMaximum 49.00 |
|Average 24.84 |
|std Dev (n-1) 874 |

|Limits 0.00 to 50.00 ppm



Environment Agency Samples

| |
| I
' Date Sampled Analysis Result |
| 18/02/2009 pH EA Recorded 7.20 |
pH OK Recorded 6.50
l SS Result 35.00 I
| 11/03/2009 pH EA Recorded 7.50 |
| pH OK Recorded 6.90 |
' SS Result 28.60 |
l 05/06/2009 pH EA Recorded 7.10 '
pH OK Recorded 6.90
I SS Result 14.40 |
| 28/07/2009 pH EA Recorded 7.50 |
,' pH OK Recorded 6.90 |
| SS Resuilt 21.00 |
l 25/11/2008 pH EA Recorded 6.50 ,
pH OK Recorded 7.00 l
| SS Result 16.40
! 0971212009 pH EA Recorded 6.50 !
, pH OK Recorded 6.80 ’
| SS Result 22.00 |
I |
| |
L - J
1 |
| Abstraction |
|
I Monthly Volumes Extracted (G x 1000) :
|l October2009 i ’ Total Volume ||
| . :November 2009 | Total Volume |
| l
| _ December2008 | Total Volume l
| |
| |
l |
(- - _ 1
NOTES

It is essential that Nikki Carey is informed of visits by the EA and samples taken in conjunction with
them are saved for analysis, and the EA portable pH results noted.

Similarly, it is essential that both Nikki Carey and Production Management are informed
immediately of discharge failures and corrective action taken. This applies to both production
personnel observing the continuous monitoring equipment, and to lab staff carrying out daily

analysis.
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Contaminated Land Definition

Contaminated land is defined under Part IIA of the Environmental Protection Act 1990 which
states that : any land which appears to the local authority in whose area it is situated to be in
such a condition, by reason of substances in on or under the land that (Reference B & F) :

1. Significant harm is being caused or there is significant possibility of such harm being

caused.
2. Pollution of controlled waters is being or is likely to be caused.

The questions that should be asked to determine this are:

1. What harm is to be regarded as "significant’
2. Whether the possibility of significant harm being caused is “significant’
3. Whether pollution of controlled waters is being, or is likely to be caused.

The definition of contaminated land is based upon the principals of risk assessment. The
guidance defines risk as the combination of :

1. The probability, or frequency, of occurrence of a defined hazard; and
2. The magnitude (including the seriousness) of the consequences.

The approach to risk assessment is based upon an assessment of plausible pollutant linkages,
referred to as the contaminant - pathway - receptor model, based upon the current or proposed

use of the site.

A contaminant is a substance which is in, on or under the land, which has the potential to
cause harm to a receptor or to cause pollution of controlled waters.

A receptor is either:

1. A living organism, a group of living organisms, an ecological system, or a piece of
property which is being, or could be harmed by a contaminant.
2. Controlled waters which are being or could be polluted by a contaminant.

A pathway is one or more routes or means by, or through which a receptor is being exposed
to, or affected by a contaminant. A pathway can only be identified if it is capable of exposing
an identified receptor to an identified contaminant. The contaminant should be capable of
harming or in the case of controlled waters, be capable of polluting that particular receptor.

A pollutant linkage is the relationship between a contaminant, a pathway and a receptor,
unless all three elements of a pollutant linkage are identified, then that land should not be

identified as contaminated land.
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APPENDIX K - SITE SPECIFIC ASSESSMENT CRITERIA CALCULATED USING
CLEA SOFTWARE VERSION 1.06
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Site specific SGVs Metals.xls

CLEA Software Version 1.06

Page 1 of 5
Report generated 03/11/2010
Report title Moneystone Quarry - Metals Environment
W Agency
Created by AG at Abbeydale BEC
BASIC SETTINGS
Land Use Residential (lifetime exposure)
Building Bungalow
Receptor Female (com) Start age class 17 End age class 8 Exposure Duration 59 years
Soil Silty clay loam
Exposure Pathways Dermal contact with indoor a:w”m-m\uw inhalation of indoor a:m:--wm--w
Dermal contact with soili v | Inhalation of soil dust} v 1
Soil attached to homegrown uqoacomm}-ﬂ- m Inhalation of indoor vapour; v 1

Inhalation of outdoor <muo:_‘m--uw--__



Site specific SGVs Metals.xls

CLEA Software Version 1.06 Report generated 3-Nov-10 Page 2 of 5
Environment
Land Use Residential (lifetime exposure) AW Agency

m“xuomcj Tmocm":o_mm Em,\w <Z"w } Occupation Periods (hr day™) Soil o skin adherence @

m m . m m_ w m W .w w M r factors (mg cm?) .m

g 188l iw© 5 B8 g

€ I Sc i T z 581 528 c
3 I ES1 8318 igciss o 5 R
5 221 851 ® §51 %5 g 8 5 3 25
AgeClass! § | 2¢g 1 E8 | E_ ! ©381! wg 8 e 8 = ]
6 182! 82 i 8giEgic¢g 2 3 2 5 5 o
1 180 | 180 | 180 | 180 | 365 | 365 | 23.0 1.0 0.06 1.00 0.10
2 365 ! 365 ! 365 | 365 | 365 | 365 | 23.0 1.0 0.06 1.00 0.10
3 365 { 365 | 365 | 365 | 365 | 365 | 23.0 1.0 0.06 | 1.00 0.10
4 365 | 365 | 365 | 365 | 365 | 365 | 23.0 10 0.06 1.00 0.10
5 365 | 365 | 365 | 365 | 365 | 365 | 19.0 1.0 0.06 1.00 0.10
6 365 | 365 ! 365 i 365 | 365 | 365 | 19.0 1.0 0.06 1.00 0.10
7 365 | 365 | 365 | 365 | 365 | 365 | 19.0 10 {1006 | 1.00 0.10
8 365 § 365 ! 365 | 365 ! 365 | 365 19.0 1.0 0.06 1.00 0.10
9 365 | 365 | 365 | 365 | 365 | 365 | 19.0 1.0 0.06 1.00 0.10
10 365 | 365 | 365 | 365 | 365 | 365 | ; 19.0 1.0 0.06 1.00 0.10
11 365 | 365 365 | 365 | 365 | 365 _ 19.0 1.0 0.06 1.00 0.10
12 365 | 365 | 365 | 365 | 365 | 365 19.0 1.0 0.06 1.00 0.10
13 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 0.06 0.30 0.05
14 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 0.06 | 0.30 0.05
15 365 | 365 | 365 ! 365 | 365 | 365 15.0 1.0 0.06 0.30 0.05
16 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 0.06 | 0.30 0.05

17 365 | 365 | 365 | 365 | 365 i 365 | 16.0 1.0 0.06 0.30 0.05 |
18 365 | 365 | 365 | 365 ! 365 ! 365 m 16.0 1.0 0.06 0.30 0.05 |




Site specific SGVs Metals.xls

CLEA Software Version 1 .06 Report generated 3-Nov-10 Page 3 of 5

Environment

Agency
Receptor Female (com) 4

Max exposed skin factor Consumption rates (g FW kg’ BW day™) !

el et | E i3 P2 g | 8 5

IS - B R R g | B %

- = c £ g H £ | @ [ o) 3 = -

' o o ISl ~ o 1 x \ o o ) 8 3 -

b3 2 =% 5 S Po. “ - 2 ° 8 S 2

Age Class | 3 3 5.0 s E B i 8 3 2 £ 2 9

I & & € E £ o rE 1 & & s T & =
1 560 07 | 85 000 | 000 3.43E-01 7.12 10.69 16.03 1.83 223 382 |
2 980 08 { 133 000 ! 000 | 484E-01 6.85 3.30 5.46 3.96 0.54 11.96
3 1270; 09 | 127} 000 | 000 5.82E-01 6.85 3.30 5.46 3.96 0.54 11.96
4 15100 09 | 12.2 0.00 0.00 | 6.36E-01 6.85 3.30 5.46 3.96 0.54 11.96
5 16.90f 1.0 | 122 0.00 0.00 7.04E-01 3.74 1.77 338 | 185 0.16 4.26
6 19.700 1.1 | 122 0.00 0.00 7.94E-01 3.74 1.77 338 | 185 0.16 4.26
7 2210} 12 | 12.4 0.00 0.00 | 873E-01 3.74 1.77 3.38 1.85 0.16 426 |
8 25301 12 | 12.4 0.00 0.00 | 9.36E-01 3.74 1.77 3.38 1.85 0.16 426 |
9 2750 13 | 124 0.00 0.00 | 1.01E+00 3.74 177 3.38 1.85 0.16 426
10 3140f 13 | 124 0.00 0.00 | 1.08E+00 3.74 1.77 3.38 1.85 0.16 426 |
1 35701 14 | 124 000 | 000 | 1.19E+00 374 1 177 3.38 1.85 0.16 426 |
12 41301 14 | 134 0.00 | 000 | 129E+00 ! 374 | 177 3.38 1.85 0.16 426
13 4720} 15 | 134 000 | 000 ! 1.42E+00 ! 3.74 1.77 3.38 1.85 0.16 4.26
14 5120 16 | 134 | 0.0 000 |152E+00{  3.74 1.77 3.38 1.85 016 | 426
15 56.70f 1.6 i 13.4 | 0.00 000 | 1.60E+00 3.74 1.77 3.38 1.85 0.16 4.26
16 59.00{ 16 | 134 | 000 0.00 ! 1.63E+00 3.74 1.77 3.38 1.85 0.16 4.26
17 7000i 16 | 148 { 0.08 0.08 | 1.78E+00 2.94 1.40 1.79 1.61 0.22 2.97
18 70.90{ 16 {120 ! 000 ! 000 ! 1.80E+00 2.94 1.40 179 1 161 0.22 2.97




Site specific SGVs Metals.xls

CLEA Software Version 1.06

Report generated 3-Nov-10

Page 4 of 5

Building Bungalow

Building footprint ::J
Living space air exchange rate (hr'")

Living space height (above ground, m)

Living space height (below ground, m)

Pressure difference (soil to enclosed space, Pa)
Foundation thickness (m)

Floor crack area Anﬂ&

Dust loading factor (ug m°)

7.80E+01
5.00E-01

2.40E+00

0.00E+00

2.60E+00
1.50E-01

7.07E+02

5.00E+01

Soil Silty clay loam

Porosity, Total AoBu 033
Porosity, Air-Filled Anau oBJ

Porosity, Water-Filled (cm® cm™)

Residual soil water content (cm® cm™®)

Saturated hydraulic conductivity (cm m;v
van Genuchten shape parameter m (dimensionless)
Bulk density (g cm )

Threshold value of wind speed at 10m (m s™)
Empirical function (F,) for dust model (dimensionless)

Ambient soil temperature (K)

Soil pH
Soil Organic Matter content (%)

Fraction of organic carbon (g g”')

Effective total fluid saturation (unitless)
Intrinsic soil permeability GBJ
Relative soil air permeability (unitless)
Effective air permeability (cm?)

Environment
W Agency

5.80E-01
1.20E-01

4.60E-01

2.10E-01

1.17E-03
3.07E-01
1.07E+00

7.20E+00
1.22E+00
v 2.83E+02

7.00E+00
2.00E+00
1.16E-02

6.76E-01
1.56E-08
4.66E-01
7.28E-09




Site specific SGVs Metals.xls

CLEA Software Version 1.06 Report generated 3-Nov-10 Page 5 of 5
Environment
W Agency
Soil - Vapour Model Air Dispersion Model

Depth to top of source (no building) (cm) m 0 Mean annual windspeed at 10m (ms™) m 5.00
Depth to top of source (beneath building) (cm) m 65 Air dispersion factor at height of 0.8m * m 2400.00
Default soil gas ingress rate? ! Yes Air dispersion factor at height of 1.6m * ! 19000.00

1] 1
Soil gas ingress rate (cm’s™) m 2.50E+01 Fraction of site cover (m? m?) _m M 0.75
Building ventilation rate (cm®s™) w 2.60E+04 " Air dispersion factor in g m? s per kg m™
Averaging time surface emissions (yr) m 59
Finite vapour source model? w No
Thickness of contaminated layer (cm) m 200

Dry weight conversion
Soil - Plant Modei factor Homegrown fraction i i )

; Average High Soil loading Preparation

: 9 g ! factor correction factor

W gDWg' FW dimensionless : gg'ow i dimensionless |
Green vegetables | 0.096 0.05 0.32 1.00E-03 2.00E-01
Root vegetables ! 0.103 0.06 0.40 1.00E-03 1.00E+00
Tuber vegetables i 0.210 0.02 0.13 1.00E-03 1.00E+00
Herbaceous fruit m 0.058 0.06 0.40 1.00E-03 6.00E-01
Shrub fruit i 0.166 i 0.09 0.60 1.00E-03 6.00E-01
Tree fruit ' 0.157 ! 0.04 0.27 1.00E-03 6.00E-01

Gardener type Average
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RESULTS




Site specitic SGVs Metals xls

CLEA Software Version 1.06

Report generated 3-Nov-10 Page 2 of 11
Environment
LW Agency
Assessment Criteron (mg kg ') Ratio of ADE to HCV 50% rule?
Saturation Limit (mg kg'")
oral inhalation combined oral inhalation i combined Qral Inhal

1 Arsenic 3.90E+02 | 5.78E+02 NR 1.00 0.68 NR NR No No
2 Cadmium 2.52E+02 | 3.22E+02 1.65E+02 0.49 0.51 1.00 NR Yes No
3 Mercury, inorganic 2.79E+03 ! 1.73E+04 | 2. 40E+03 0.86 0.14 1.00 NR No No
4 Nickel 1.40E+04 | 1.49E+03 NR 0.10 1.00 NR NR No No
5 Selenium 8.24E+03 NR NR 1.00 NR NR NR No No
6 Boron 1.50E+05 | 8.36E+05{ 1.28E+05 0.85 0.15 1.00 NR No No
7 Chromium 111 2.09E+05 2.78E+04 | 2.45E+04 0.12 0.88 1.00 NR No No
8 Chromium VI 1.27E+03 NR NR 1.00 NR NR NR No No
9 Copper 1.12E+05{ 7.98E+04 | 5.43E+04 0.32 0.68 1.00 NR Yes No
10 Vanadium 3.75E+03 ; 5.62E+03 2.30E+03 0.61 0.39 1.00 NR No No
1 Zinc 4.21E+05 ! 1.73E+08 | 4.21E+05 1.00 0.00 1.00 NR Yes No
12

13

14 H

15

16 :

17

18

19

20




Site specit

SGVs Metals xls

CLEA Software Version 1.06

Report generated 3-Nov-10

Page 3 of 11

Environment
LW Agency

Assessment Criterion (mg kg J

oral

inhalation

combined

Ratio of ADE to HCV

oral

inhalation

combined

Saturation Limit (mg kg)

50% rule?
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Site specific SGVs Metals xts

CLEA Software Version 1.06 Report generated 3-Nov-10 Page 4 of 11
Environment ,
W Agency ) ) ) )
Soll Distribution . Media Concentrations
m i @ I3 p
gL . g |3 N g® L. § § g 18 E 5
gi8i8 2 3 3 B 1 3% | 8% | S 13831382 5¢ | §¢ | 5% | 85 & &
% % % W % mgkg' | mgm® ! mgkg' | mgm® { mgm?® mg m” mgm® | mgm® !mgkg' FWi mgkg' FW | mgkg' FW | mgkg' FwW mgkg' FW | mgkg' FwW
1 Arsenic 999 ! 0.1 00 | 1000 3.90E 02 NR 1.95E+02 ! 1.66E-07 ! 2 10E-08 ! 0.00E+00 ! 0.00E+00 | 0.00E+00 NA NA NA NA NA NA
2 Cadmium 996 | 04 0.0 1000 | 1.65E+02 NR 825E+01 i 7.02E-08 | 8.87E-09 | 0.00E+00 | 0.00E+00 | 0 OOE+00 NA NA NA NA NA NA
3 Mercury, inorganic 999 | 0.1 00 | 1000 | 2.40E+03 NR 1.20E+03 | 1.02E-06 ! 129E-07 { 0.00E+00 ! 0.00E+00 | 0.00E+00 NA NA NA NA NA NA
4 Nickel 999 | 0.1 0.0 _ 1000 | 149E+03 NR 7.43E+02 | 6.32E-07 } 7.99E-08 ! 0.00E+00 | 0.00E+00 ! 0.00E+00 NA NA NA NA NA NA
5  Selenium 991 | 09 00 ! 1000} 824E+03 NR 4.12E+03 | 3.51E-06 | 443E-07 | 0.00E+00 { 0.00E+00 ! 0.00E+00 NA NA NA NA NA NA
6 Boron -4199 11 429911 0.0 _ 1000 | 1.2BE+05 NR 6.38E+04 | 543E-05 { 6.86E-06 | 0.00E+00 | 0.00E+00 } 0.00E+00 NA NA NA NA NA NA
7 Chromium Ili 9101 90 0.0 100.0 | 2.45E+04 NR 1.23E+04 | 1.04E-05 { 132E-06 i 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA NA NA NA NA
8  Chromium Vi 22884 2388.4 | 0.0 | 1000 | 127E+03 NR 6.35E+02 | 540E-07 | 6.82E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA NA NA NA NA
9  Copper 329.9! 4299 ! 00 ! 100.0 ! 543E+04 NR 2.72E+04 | 2.31E-05 | 2.92E-06 | 0.00E+00 | 0.00E+00 ! 0.00E+00 NA NA NA NA NA NA
10  Vanadium 3312.0{ 341201 00 | 100.0 | 2.30E+03 NR 1156403 i 9.79E-07 | 1.24E-07 i 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA NA NA NA NA
11 Zinc 1-1031.3! 113131 00 | 100.0 | 421E+05 NR 210E+05 ! 1.79E-04 { 2.26E-05 | 0.00E+00 { 0.00E+00 ! 0 0OE+00 NA NA NA NA NA NA
12
13 i i
14 : !
15 | M _
16 i i | !
17 M :
18 ! |
19 ! W
20 N
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Site specific SGVs Metals

CLEA Software Version 1.06

Report generated 3-Nov-10 Page 6 of 11
Environment ' :
LW Agency ! N ; 4 | e
; Average Daily Exposure (mg kg™' bw day™") Distribution by Pathway (%)
;

5 s 5 _ 5 £ 5 5 -

g | w88 2 § g T 1583 3 218 1§ 1E

2 §c8 ! 3 5 5 s - 1 £ 183! g i 3 s % T oo

a OL2& o3 < < o o £ a 025 ad < c & €8 @ o £
1 Arsenic 2.78E-04 } 0.00E+00 2.18E-05 1.35E-06 | 0.00E+00 | 0.00E+00 ! 0.00E+00 92 31 0.00 7.24 0.45 0.00 0.00 0.00 0.00
2 Cadmium 1.18E-04 » 0.00E+00 3.08E 07 572E-07 i 0.00E+00 1 1.91E-04 2.85€-07 49.69 0.00 0.13 0.24 0.00 0.00 49.82 0.12
3 Mercury, inorganic 1.71E-03 0.00E+00 0.00E+00 8.31E-06 ! 0.00E+00 ! 1.43E-05 0.00E+00 98.70 0.00 0.00 0.48 0.00 0.00 0.82 0.00
4 Nickel 1.06E-03 0.00E+00 1.38E-05 5.14E-06 | 0.00E+00 | 1.85€-03 8.55E-07 48 98 9.00 0.64 0.24 0.00 0.00 49.86 0.04
5 Selenium 5.87E-03 0.00E+00 0.00E+00 2.85E-05 } 0.00E+00 ! 4.99E-04 8.55E-07 m 91.75 0.60 0.00 0.45 0.00 0.00 7.81 0.00
6  Boron 909E-02 : 0.00E+00 | OOOE+00 | 442E-04 ! 0.00E+00 | 527E-02 | 567E-06 63.08 0.00 0.00 0.31 0.00 0.00 36.61 000
7 Chromium Il 175E-02 | 0.00E+00 | 0O0OE+00 | B.49E-05 | 0.00E+00 | B58E-04 | 385606 | 94.86 0.00 0.00 0.46 0.00 0.00 466 0.02
8 Chromium Vit 1 9.04E-04 w 0.00E+00 0.00E+00 4.39E-06 1 0.00E+00 i 9.55E-05 0.00E+00 90.45 0.00 0.00 0.00 0.00 0.00 9.55 0.00
9 Copper ! 387E-02 | 0.00E+00 | 0OOE+00 | 188E-04 | 0.00E+00 | 99BE-02 | 9.69E.06 | 4987 0.00 0.00 0.24 0.00 000 ! 4987 0.01
10 Vanadium 164E-03 | OO0E+00 | 0.00E+00 | 7.96E-06 | 0OOFE+00 | 3.28E.04 | 912606 | 82 66 0.00 0.00 0.40 0.00 0.00 16.54 0.40
11 Zinc 3.00E-01 | 0.00E+00 | 0.00E+00 ! 146E-03 | 0.00E+00 | 3.85E-01 | 3.42E-05 | 49.88 0.00 0.00 0.24 0.00 000 | 4988 0.01
12
13
14 )
" |
16 i
17 n
18 1
19
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Site specilic SGVs Metais xls

CLEA Software Version 1.06

Report generated 3-Nov-10

Page 10 of 11

Environment

e E 1 = o =
W Agency g i E s E s o E g o @
s P 3 g 3 8 g
. - §2 o Sguo 82 55 @ & = § &
.8 . i 58 8 T2 & 5832 5<% 8 2 5 2
s © - £ @ o £Q 8 Eg L= E£9 0 s Lo s L
< e g 882 852 823 §83 8223 8<53
< g = T c ol c > c ot c v c 2
a 2 z 8§53 82573 8503 88573 8383 85032
5] @ B g2z 0 2820 €98 €. P £ L E. €0 €
® g 2 82Aa =2 8§02 8<F 8 g scn 2 8% 8y 8= 87
3z g a 8¢l 5D 38 %o cszhb 285 %9 ¢s %o
g o 3 5 oL ®- oL @~ 8L E 8T & 8L e E 8T o E
1% g 2 1889 1882 182y 1827 182 1823
RS 3 2 38w £ B8 s E 88 E3 38 E 38 E3 8 E3
1 Arsenic 5.00E+02 NR 1.25E+06 0.00043 fw 0.0004 fw 0.00023 fw 0.00033 fw 0.0002 fw 0.0011 fw
2 Cadmium 1.00E+02 NR 1.62E+06 0.052 fw 0.029 fw 0.031 fw 0.016 fw 0.0031 fw 0.0014 fw
3 Mercury, inorganic 5.00E+02 NR 7.40E+04 0.0038 fw 0.0069 fw 0.0043 fw 0.001 fw 0.0011 fw 0.001 fw
4 Nickel 5.00E+02 NR 2.50E+06 0.0038 fw 0.0043 fw 0.0019 fw 0.0025 fw 0.0025 fw 0.0034 fw
5 Selenium 5.00E+01 NR 2.17E+06 0.0108 fw 0.00364 fw 0.00083 fw 0.00271 fw 0.003 fw 0.003 fw
6 Boron 1.00E-02 NR 6.35E+04 0.4 dw model model model model model
7 Chromium {lt 4 80E+00 NR 5.85E+05 0.00003 dw model model model model model
8 Chromium VI 1.80E-02 NR 6.24E+05 0.0002 dw model model model model! model
9 Copper 1.00E-01 NR 1.38E+06 0.0206 dw model maodel model! modet model
10 Vanadium 1.26E-02 NR 2.11E+05 0.013 dw model mode! mode! mode! model
1 Zinc 3.80E-02 NR 4.32E+06 0.054 dw model model model model modet
12
13
14 :
15 H
16 :
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18
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Soil-to-plant concentration
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mg g DW soil)

Soil-to-plant concentration
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Soil-to-plant concentration
factor for tree fruit

(mg g' plant DW or FW basis
over mg g”' DW soil)
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Site specific SGVs PALLxs

CLEA Software Version 1.06

Page 1 of 5
Report generated 03/11/2010
Report title Moneystone Quarry - PAH Environment
W Agency
Created by AG at Abbeydale BEC

BASIC SETTINGS

Land Use Residential (lifetime exposure)

Building Bungalow

Receptor Female (com) Start age class 17
Soil Silty clay loam

Exposure Pathways Direct soil and dust Smmw:o:m“”m”m

Zonsumption of homegrown produce! % i

End age class 18

Dermal contact with indoor dust! v’

Dermal contact with soil! v/

Exposure Duration 59 vyears

Inhalation of indoor dust!

inhalation of soil dust!
I

Inhalation of indoor vapour|
. 1~
Inhalation of outdoor vapour!




Site specific SGVs PATLxIs

CLEA Software Version 1.06 Report generated 3-Nov-10 Page 2 of 5
Environment
Land Use Residential (lifetime exposure) AW Agency

m m"xUOmEm“ Twocm._agmm E"m<w <1"v S m Occupation Periods (hr day™") Soil to skin adherence = "

m m M m w W : W ! M w m 1 m _ factors (mg cm?) VW m
3 1B 83i8 istiss i e . i B
AgeClass| § | 281 ES{ E_183i83 g 8 g g8 il §%
i 5 1 821 821331 ETETD 2 3 2 3 i 5o
1 180 { 180 | 180 | 180 | 365 | 365 23.0 1.0 0.06 1.00 0.10
2 365 | 365 ! 365 ! 365 | 365 | 365 | 230 1.0 0.06 1.00 0.10
3 365 | 365 | 365 | 365 | 365 | 365 | P 230 1.0 0.06 | 1.00 0.10
4 365 | 365 | 365 | 365 | 365 | 365 | “ 23.0 1.0 0.06 1.00 0.10
5 365 | 365 | 365 | 365 ! 365 | 365 19.0 1.0 i 0.06 1.00 0.10
6 365 { 365 | 365 | 365 | 365 | 365 ! 19.0 1.0 0.06 100 ! ! 0.10
7 365 | 365 | 365 | 365 | 365 | 365 | 19.0 1.0 ! 006 | 1.00 0.10
8 365 | 365 ! 365 | 365 ! 365 ! 365 | n 19.0 1.0 i0.06 1.00 0.10
9 365 | 365 | 365 | 365 | 365 {365} | 190 | 1.0 | 0.06 | 1.00 0.10
10 365 i 365 | 365 | 365 | 365 : 365 | 19.0 1.0 i 0.06 100 {! 010
11 365 | 365 | 365 | 365 | 365 | 365 m 19.0 1.0 i1 006 1.00 0.10
12 365 1 365 | 365 | 365 i 365 | 365 m 19.0 1.0 L1006 1.00 0.10
13 365 | 365 ! 365 ! 365 | 365 ! 365 ! 15.0 1.0 ' 0.06 0.30 0.05
14 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 i 0.06 0.30 0.05
15 365 ! 365 ! 365 ! 365 | 365 | 365 15.0 1.0 ! 0.06 0.30 0.05

16 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 i 006 | 030 0.05 |

17 365 1 365 | 365 | 365 | 365 ! 365 16.0 1.0 i 0.06 0.30 0.05 |

18 365 | 365 ! 365 ! 365 | 365 | 365 16.0 1.0 i 006 ! 030 {! 005 !




Site specific SGVs PATLxIs

CLEA Software Version 1.06 Report generated 3-Nov-10 Page 3 of 5

Environment

LW Agency
Receptor Female (com)

w M M Max exposed skin factor w _ M Consumption rates (g FW kg BW day™) m

Y < i © N o 8 =

P24 o g E i et bm 1 D W > 2 = -

A - R R ® - g > o £ 2

AgeClass} » | % | 0 s i 2 8 : ) B 2 2 3 9

i 8 1 8 I EE £ i o rE 116 & E T & =
1 560! 07 | 85 | 000 0.00 3.43E-01 712 10.69 16.03 1.83 223 3.82
2 980! 08 ! 133 0.00 0.00 4.84E-01 6.85 3.30 5.46 3.96 0.54 11.96
3 12704 09 | 127 0.00 0.00 5.82E-01 6.85 3.30 5.46 3.96 0.54 11.96
4 15101 09 | 12.2 000 ! 000 6.36E-01 6.85 3.30 5.46 3.96 0.54 11.96
5 16901 1.0 | 122 {000 0.00 7.04E-01 3.74 1.77 3.38 1.85 0.16 4.26
6 19707 1.1 | 122 000 { 000 7.94E-01 374 1.77 338 | 185 0.16 4.26
7 2210f 12 | 1241 o000 000 | 8.73E-01 374 | 177 3.38 1.85 0.16 4.26
8 25300 12 | 124 0.00 000 | 9.36E-01 374 1 177 3.38 1.85 0.16 426
9 2750 1.3 | 124 0.00 0.00 | 1.01E+00 3.74 1.77 3.38 1.85 0.16 426 |
10 3140 13 | 12.4 0.00 0.00 1.08E+00 3.74 1.77 3.38 1.85 0.16 426 |
1 ww.wow 14 {124 0.00 0.00 1.19E+00 374 1 177 3.38 1.85 016 | 426
12 41301 14 | 134! 0.00 0.00 1.29E+00 374 1 177 338 | 185 016 | 426
13 4720% 15 | 134 ¢ 0.00 0.00 1.42E+00 3.74 1.77 3.38 1.85 016 | 426
14 5120f 16 | 134 | 000 | 000 | 1.52E+00 3.74 1.77 3.38 1.85 0.16 426
15 56700 16 | 134 ! 000 0.00 1.60E+00 3.74 1.77 3.38 1.85 0.16 4.26
16 50.00{ 16 | 13.4 000 0.00 1.63E+00 3.74 1.77 3.38 1.85 0.16 426
17 7000{ 16 | 14.8 008 0.08 1.78E+00 2.94 1.40 1.79 1.61 0.22 2.97
18 70.90) 16 { 120 ! 000 0.00 1.80E+00 2.94 1.40 1.79 1.61 0.22 2.97
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Report generated 3-Nov-10

Page 4 of 5

Building Bungalow

Building footprint ABJ
Living space air exchange rate (hr")

Living space height (above ground, m)

Living space height (below ground, m)

Pressure difference (soil to enclosed space, Pa)
Foundation thickness (m)

Floor crack area (cm®)

Dust loading factor (ug m®)

7.80E+01
5.00E-01

2.40E+00

0.00E+00

2.60E+00
1.50E-01

7.07E+02

5.00E+01

Soil Silty clay loam

Porosity, Total (cm® cm®)
Porosity, Air-Filled (cm® cm )

Porosity, Water-Filled (cm® cm ®)

Residual soil water content (cm® cm)

Saturated hydraulic conductivity (cm m;w
van Genuchten shape parameter m (dimensionless)
Bulk density (g cm uv

Threshold value of wind speed at 10m (m w;v
Empirical function (F,) for dust model (dimensionless)

Ambient soil temperature (K)

Soil pH
Soil Organic Matter content (%)

Fraction of organic carbon (g g™)

Effective total fluid saturation (unitless)
Intrinsic soil permeability Anawv
Relative soil air permeability (unitless)
Effective air permeability (cm?)

Environment
W Agency

5.80E-01
1.20E-01

4.60E-01

2.10E-01

1.17E-03
3.07E-01
1.07E+00

7.20E+00
1.22E+00
2.83E+02

i 7.00E+00
2.00E+00
1.16E-02

6.76E-01
1.56E-08
4. 66E-01
7.28E-09
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Report title Moneystone Quarry - PAH Environment
W Agency

Created by AG at Abbeydale BEC

RESULTS
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Environment

LW Agency

! Assessment Criterion (mg kg™ Ratio of ADE to HCV 50% rule?

: Saturation Limit (mg kg'")

m oral inhalation combined oral inhalation « combined Oral Inhal
1 Acenaphthene 2.21E+04 | 2.21E+04 | 1.10E+D4 0.50 0.50 1.00 1.14E+02 (sol) No No
2 Acenaphthylene 2.07E+04 | 2.07E+04'} 1,04E+04 0.50 0.50 1.00 1.71E+02 (sol) No No
3 Anthracene 242E+05 i 2 42E+051 1.21E4051] 0.50 0.50 1.00 2.33E+00 (vap) No No
4 Benz(a)anthracene 1.42E+02 { 3.36E-01 { 3.35E-01 0.00 1.00 1.00 3.42E+00 (sol) No No
5 Benzo(a)pyrene 1.92E+01}{ 3.65E-02 ! 3.65E-02 0.00 1.00 1.00 1.82E+00 (vap) No Yes
6 Benzo(b)fluoranthene 1.46E+02 | 3.28E-01 : 3.27E-01 0.00 1.00 1.00 2.43E+00 (sol) No No
7 Benzo(ghi)perylene 9.47E+02 ; 3.19E+00 { 3.18E+00 0.00 1.00 1.00 3.08E-02 (vap) No No
8 Benzo(k)fluoranthene 2.07E+02 ; 6.26E-01 | 6.24E-01 0.00 1.00 1.00 1.37E+00 (sol) No No
9 Chrysene 2.07E+02 | 3.65E-02 | 3.65E-02 0.00 1.00 1.00 1.37E+00 (sol) No Yes
10 Dibenz(ah)anthracene 1.82E+01 ; 3.28E-02 } 3.28E-02 0.00 1.00 1.00 8.80E-01 (vap) No Yes
11 Fluoranthene 1.26E+04 | 1.26E+04 ! 6.29E+03 0.50 0.50 1.00 3.79E+01 (vap) No No
12 Fluorene 2.04E+04 !Nca.miNA 1.02E+04 0.50 0.50 1.00 6.16E+01 (sol) No No
13 Indeno(123-cd)pyrene 8.82E+01 ; 1.79E-01 | 1.79E-01 0.00 1.00 1.00 1.23E-01 (vap) No No
14 Naphthalene 9.87E+02 | 4.07E+01} 3.91E+01 ]! 0.04 0.96 1.00 1.50E+02 (sol) No No
15 Phenanthrene 1.04E+04 | 1.05E+04 } 5.22E+031] 0.50 0.50 1.00 7.19E+01 (s0l) No No
16 Pyrene 3.03E+04 | 3.04E+04 | 1.52E+04 0.50 0.50 1.00 5.33E+00 (vap) No No
17
18 |
19 m
20 B
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Environment : :
W Agency ! o '
m Solil Distribution ; Media Concentrations
P oo
“ m W @ g a g
! |
LB 1 3 © © - = m 8 3 3 5 =
° 2 5 i @ Q 5 E 5 € = 5 C 5 5 ] a 3 £ 3
) 5] 31 = g 5 5 o 5 3 o5 5 c® I L © @ a £
o @ g ! w® _ o 8 o @ g @ g 9o T QE BT 0o E o © = [Tl o 3 e
= 7 [ = = < o < - o = a < a 0 O Qo L o =t =
<] 2 T i © 5} o el 32 3 T o S o 3 0@ =) o 0 S0 Q3 £ 2
(%] [a) > 1 %} (%} 1S Ow® O ® £> O >o O > < O > x > - > I & [ [
% % % ot % { mgkg' ! mgm® ! mgkg'! mgm> | mgm® | mgm? | mgm® mgm?® | mgkg' FW i mgkg’ FW | mgkg' FW | mgkg' FW} mgkg' FW | mgkg' FW
1 Acenaphthene 98.4 1.6 0.0 m 100.0 { 1.10E+04 | 3.03E+02 | 552E+03 ! 4.69E-06 5.93E-07 1.43E-01 2.55E-04 3.23E-05 NA NA NA NA NA NA
2 Acenaphthylene 980 20 00 m 100.0 1 1.04E+04 | 273E+02 | 518E+03 | 4.41E-06 5.57E-07 1.47E-01 2.72E-04 3.43E-05 NA NA NA NA NA NA
3 Anthracene 993 0.7 0.0 m 100.0 | 1.21E+05 | 3.34E+02 | 6.06E+04 | 516E-05 6.51E-06 2.49E-01 1.69E-03 2.13E-04 NA NA NA NA NA NA
i
4 Benz(a)anthracene 100.0 0.0 0.0 m 100.0 1 3.35E-01 1.17E-05 1.67E-01 1.43E-10 1.80E-11 1.07E-08 1.16E-09 1.47E-10 NA NA NA NA NA NA
5 Benzo(a)pyrene 1000 00 | 00 ! 1000! 365E-02 | 430E-08 | 1.82E-02 | 1556-11 | 196E-12 | 6.05E-11 | 9.65E-11 | 122E-11 NA NA NA NA NA NA
6 Benzo(b)fluoranthene 100.0 0.0 0.0 100.0 | 3.27E-01 553E-07 1.64E-01 1.39E-10 1.76E-11 7.15E-10 9.54E-10 1.20E-10 NA NA NA NA NA NA
7 Benzo(ghi)perylene 100.0 0.0 0.0 100.0 ¢ 3.18E400 ' 1.88E-06 ! 1.59E+00 1.35E-09 1.71E-10 2.11E-09 4. 60E-09 581E-10 NA NA NA NA NA NA
8  Benzo(k)fluoranthene 1000 00 i 00 i 100.0 624E-01 | 633E-07 | 3.12E-01 | 2.66E-10 | 336E-11 | B90E-10 | 153E.09 | 1.93E-10 NA NA NA NA NA NA
9 Chrysene 1000 0.0 0.0 100.0 | 3.65e-02 ! 3.70E-08 1.83E-02 1.55E-11 1.96E-12 521E-11 8.95E-11 1.13E-11 NA NA NA NA NA NA
10 Dibenz(ah)anthracene 999 0.1 0.0 100.0 + 3.28E-02 1.64E-07 1.64E-02 1.40E-11 1.76E-12 1.81E-10 1.35E-10 1.70E-11 NA NA NA NA NA NA
11 Fluoranthene 99.8 0.2 00 | 1000} 6.29E+03 | 1.87E+00 ! 3.14E+03 | 2.68E-06 3.38E-07 1.62E-03 4.70E-05 5.93E-06 NA NA NA NA NA NA
12 Fluorene : 987 w 1.3 0.0 m 100.0 | 1.02E+04 | 1.27E+02 | 510E+03 | 4.34E-06 5.48E-07 7.51E-02 2.06E-04 2.60E-05 NA NA NA NA NA NA
13 Indeno(123-cd)pyrene 1000+ 00 00 1 1000 1.79E-01 3.63E-07 8.94E-02 7.61E-11 9.61E-12 4.63E-10 5.62E-10 7.10E-11 NA NA NA NA NA NA
14  Naphthalene 946 54 ' 00 100.0 | 3.91£+01 | 3.27E+01 ¢ 1.95E+01 1.66E-08 2.10E-09 551E-03 2.35E-06 2.97E-07 NA NA NA NA NA NA
15 Phenanthrene 99.3 07 W 0.0 1000 1 522E+03 | 1.16E+01 ) 261E+03 | 2.22E-06 2.81E-07 9.08E-03 7.30E-05 9.22E-06 NA NA NA NA NA NA
16  Pyrene 998 02 ,, 0.0 1000 1 152E+404 + 374E+00 { 7.59E+03 1 6.46E-06 8.16E-07 3.33E-03 1.20E-04 1.52E-05 NA NA NA NA NA NA
17 W
18 |
19 :
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Environment
W Agency

Average Daily Exposure (mg kg™ bw day™!)

Distribution by Pathway (%)

c 3 £ 5 c 8 £ 5 5

2 5§23 £ 5 2 5 = ° e igog i 24 2 5 m s e

[a) O a [ali"] c < @ m = [a) Ocad Qo c £ = £ 9o m o £
1 Acenaphthene 7.86E-03 0.00E+00 2.67E-03 3.82E-05 1.94E-02 1.40E-05 3.56E-07 13.10 0.00 445 0.06 32.37 0.00 0.02 0.00
2 Acenaphthyiene 7.38£-03 ().00E+00 251E-03 3.59E-05 2.01E-02 2.00E-06 1.57€E-07 12.30 0.00 418 0.06 33.46 0.00 0.00 0.00
3 Anthracene 8 63E-02 0.00E+00 2 93E-02 4 19E-04 3.39E-02 1.14E-06 5 84E-07 2878 0.00 9.78 0.14 11.30 0.00 0.00 0.00
4 Benz(a)anthracene 2.39E-07 0.00E+00 8.11E-08 1.16E-09 1.45E-09 B8.55E-07 1.57E-07 21.23 0.00 722 0.10 0.13 0.00 28.68 13.95
5 Benzo(a)pyrene 2 60E-08 0.00E+00 8.84E-09 1.26E-10 8.34E-12 1.57E-06 B8.55E-08 18.59 0.00 6.32 0.09 0.01 0.00 25.00 25.00
6  Benzo(b)fluoranthene 233E-07 | 0OOE+00 ! 793E-08 ! 113E-09 | 984E-11 1 157606 | 1.85E-07 | 20.71 0.00 7.04 0.10 0.01 000 27.85 | 1644
7 Benzo(ghi)perylene 2.27E-06 0.00E+00 7.70E-07 1.10E-08 2 92E-10 8.55E-07 1.43E-07 31.95 0.00 10.86 0.16 0.00 0.00 12.06 2.01
8 Benzo(k)fluoranthene ! 4.45E-07 0.00E+00 151E-07 2.16E-09 1.23E-10 1.28E-06 9.98E-08 23.48 0.00 7.98 01 0.01 0.00 31.58 527
9 Chrysene m 2.60E-08 0.00E+00 8.85E-09 1.26E-10 7.19E-12 1.57E-06 2.42E-07 18.59 0.00 6.32 0.09 0.01 0.00 2500 2500
10 Dibenz(ah)anthracene 2.34E-08 0.00E+00 7 95E-09 1.14E-10 247E-11 5.70E-07 4.70E-07 18.58 0.00 6.31 0.09 0.02 0.00 25.00 25.00
11 Fluoranthene 4.48E-03 0.00E+00 1.52E-03 2.18E-05 2.21E-04 4 99E-06 1.20E-06 3585 0.00 12.19 0.17 1.77 0.00 0.04 0.01
12 Fluorene 7.26E-03 0.00E+00 2 47E-03 3.53E-05 1.02E-02 8.41E-06 1.37E-06 18.16 0.00 6.17 0.09 2557 0.00 0.02 0.00
13 Indeno(123-cd)pyrene 1.27E-07 0.00E+00 4.33E-08 6.19E-10 6.36E-11 1.43E-06 1.28E-07 19.83 0.00 6.74 0.10 0.01 0.00 26.68 19.97
14 Naphthalene 2.78E-05 0.00E+00 9.47E-06 1.35E-07 7.50E-04 9.98E-05 3.99E-05 1.62 0.00 0.55 0.01 43.74 0.00 582 2.33
15 Phenanthrene 3.72E-03 0.00E+00 1.27E-03 1.81E-05 1.24E-03 2.20E-05 7.38E-06 29.74 0.00 10.11 0.14 9.88 0.00 0.18 0.06
16 Pyrene 1.08E-02 0.00E+00 3.68E-03 5.26E-05 4 54E-04 4 .99E-06 9.27E-07 36.05 0.00 12.25 0.18 1.51 0.00 0.02 0.00
17
18
19

N
o
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Environment ; _ o

W Agency : 3 k) = = %
| ® o < = < _ = ) 3
' > ® o < = § S 2 - <
E © E 2 < £ 13 g g 2 2
3 g £ = g § 5 g 18 = 2 z 2

L~ O~ = m ° 3 2 < c 2 o a4 57

g £ 75, > c S E E — =] 2 @ Z L n S48

t ® ® ® = @ = " Q = < 2 ) S SRR [ T =

S 2 $ 2 3 2 £§6 1 3 g >l s g8l E 2881 81 &E

£z : Iz e = 8.0 ° S e E | 2¢ b= g8 21 85 g3

5 H c m & — c —~ CE c < 5 ° 20 3 ] a = ac

g “ £ S L2 1 ge ) 8~ S~ 1 Sl 3 iwm2i Ts 15821 ¢9§5 % ¢b

s 4 5% So 8 i il ge gy I IRED SE 288 55 | =8

52 : 3 52 €2 i 5¥ S E SE 818 i85 8w 3551 &2 2%
Acenaphthene ™ ! 60 DI 60 0.98 0.025 7.59E-04} 585E-06 | 4.70E-10 { 3.37 4.03 0.13 05 1 1 1
Acenaphthylene DI 60 D! 60 0.14 0.011 5.68E-04 1 597E-06 1 4.82E-10 | 3.26 39 0.13 0.5 1 1 1
Anthracene DI . 300 TDi 300 0.08 0.041 1.81E-04! 536E-06 ! 4.36E-10 ! 3.75 4.5 0.13 05 1 1 1
Benz(a)anthracene DI @ 0138 TDI 0.00048 0.06 0.011 316E-05; 4.60E-06 | 3.80E-10 | 489 591 0.13 0.5 1 1 1
Benzo(a)pyrene ™ | 002 TDI | 0.00007 0.11 0.006 ! 1.76E-06 4.38E-06 | 3.67E-10 ! 511 { 6.18 | 0.13 05 1 1 1
Benzo(b)fiuoranthene DI | 0142 D! 0.0005 0.11 0013 { 205£-06 4.38E-06 | 362E-10 | 502 | 6.08 i 013 05 1 1 1
Benzo(ghi)perylene DI | 0909 TDI 0.0032 0.06 0.01 286E-061 4.22E-06 1 3.56E-10 | 562 | 681 | 0.13 05 1 1 1
Benzo(k)fluoranthene DI 0.2 TDt 0.0007 0.09 0.007 1.74E-06 : 4.36E-06 1 3.62E-10 1 517 6.26 0.13 0.5 1 1 1
Chrysene Dt | 0.2 TDI 0.00007 0.11 0.017 1.74E-06 | 4.36E-06 | 3.62E-10 | 5.17 6.26 0.13 0.5 1 1 1
Dibenz(ah)anthracene TDI 0.018 Dt ().000063 0.04 0.033 3.18E-06: 4.57E-06 i 3.77E-10 1 474 573 0.13 05 1 1 1
Fluoranthene TDt 125 TDI "25 0.35 0.084 6.29E-05! 5.01E-06 | 4.11E-10 ¢ 4.26 513 0.13 0.5 1 1 1
Fluorene TDI 40 D! 40 0.59 0.096 412E-04 ) 558E-06 | 447E-10 | 345 | 413 0.13 05 1 1 1
Indeno(123-cd)pyrene TD! 0.086 DI 0.0003 0.1 0.009 2.05E-061 4.17E-06 + 351E-10 i 4.94 597 0.13 0.5 1 1 1
Naphthalene TDI 20 TDI 0.86 7 28 6.62E-03 | 6.52E-06 | 5.16E-10 | 2.81 3.34 0.13 0.5 1 1 1
Phenanthrene TDI 125 D! 125 1.54 0.518 1.43E-04 1 534E-06 i 432E-10 , 3.74 45 0.13 0.5 1 1 1
Pyrene TDI 30 DI 30 0.35 0.065 4.65E-05! 5.01E-06 | 4.15E-10 1 421 5.08 0.13 0.5 1 1 1
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(Hg kg BW day™)

---- Inhalation Health Criteria Value
(ug kg BW day™")

Oral Mean Daily Intake
(hg day™)

Inhalation Mean Daily intake
(ug day™)

Air-water partition coefficient
(Kew) (cm® cm’?)

Coefficient of Diffusion in Air
(m*s7)

Coefficient of Diffusion in Water
(m?s7)

log K, (m® @)

log K, (dimensionless)

Dermal Absorption Fraction
(dimensionless)

Soil-to-dust transport factor (g

g'ow

Sub-surface soil to indoor air
correction factor
(dimensionless)

Reiative bicavailability via soil
ingestion (unitiess)

Relative bioavailability via dust
inhalation (unitless)
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Environment - : ' “ o ! o i ) “ :
W Agency 2 | Esp Eg H ® Es o @ ;
- §832 s £ . 8 £
5 g8 g I I
g 3 z 8§53 8§25% 8503 8857 83283 8§03
g ' 8 5 522 822 S5 €. £t8z 2 £ E. e E.
T ! 2 2 s°2n0 2 8s=a =2 8= 8 8<n =2 g9 8 5 8
LA - 3 a5 =D @5 0 a5 %o 8D 38 %o 25 %o
°.2 3 B 25 8% 25 8% 252 25 %% 25of 252E
5 E S I} 320. o 30. O 5029 20. o 30 29 30 2¢
3 S > E A8 E A8 E 58 E3 b8 E o8 EZ o8& E3Z
1 Acenaphihene 2 72E+01 7376-02 411E+00 model model model model model model |
2 Acenaphthylene 2 11E+01 7.08E-02 7.95E+00 model model model model model model
3 Anthracene 6.52E+01 8.49E-05 5.60E-02 model model model model model model
4 Benz(a)anthracene 9 00E+02 1.24E-06 3.80E-03 model model model model model model
5 Benzo(a)pyrene 1.49E+03 2.00E-08 _ 2.80E-03 model model modet model model model
6 Benzo(b)fluoranthene 1.21E+03 6.34E-08 2.00E-03 model model model modet model model
7 Benzo(ghi)perylene 4.B4E+03 1 55E-10 2.60E-04 mode! model model model model model
8 Benzo(k)fluoranthene 1.72E+03 1.64£-08 8.00E-04 model model model model model model
9 Chrysene 1.72E+03 1.64E-08 8.00E-04 model model model model model model
10 Dibenz(ah)anthracene 6.37E+02 4.52E-08 2.00E-03 model model model model model model
1 Fluoranthene 2.11E+02 1.31E-04 2.30E-01 model model model model model model
12 Fluorene m 3.27E+01 1.56€-02 1.86E+00 model model modet model model model
13 Indeno(123-cd)pyrene '\ 1.01E+03 2.126-09 2.00E-04 model model modetl model model model
14 Naphthalene 7.49E+00 2.31E+00 1.90E+01 model model model model model model
15 Phenanthrene 6.37E+01 2.82E-03 1.12E+00 model model modet model model model
16 Pyrene 1.88E+02 1.53E-05 1.30E-01 model model model model model model
17
18
19
20
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Soil-to-water partition coefficient
(em®g")

Vapour pressure (Pa)

Water solubility (mg L)

Soil-to-plant concentration
factor for green vegetables (mg
g plant DW or FW basis over
mg g”' DW soil)

Soil-to-plant concentration
factor for root vegetables (mg
g”" plant DW or FW basis over
mg g” DW soil)

Soil-to-plant concentration
factor for tuber vegetables
(mg g plant DW or FW basis
over mg g DW soil)

Soil-to-plant concentration
factor for herbaceous fruit (mg
g plant DW or FW basis over
mg g’ DW soil)

Soil-to-plant concentration
factor for shrub fruit

(mg g”' plant DW or FW basis
over mg g DW soil)

Soil-to-plant concentration
factor for tree fruit

(mg g plant DW or FW basis
over mg g DW soil)
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Report generated 03/11/2010

Report title Moneystone Quarry - TPH Environment
W Agency

Created by AG at Abbeydale BEC

BASIC SETTINGS

Land Use Residential (lifetime exposure)

Building Bungalow

Receptor Female (com) Start age class 17 End age class 18 Exposure Duration 59 vyears
Soil Silty clay loam

Inhalation of indoor dust! v !
| Dermal contact with soili v/ Inhalation of soil dust{ v |

Soil attached to homegrown producei X | Inhalation of indoor vapour; v i

Exposure Pathways

Inhalation of outdoor <muoc.‘m--“\--m



Site specific SGVs TPILxls

CLEA Software Version 1.06 Report generated 3-Nov-10 Page 2 of 5
Environment
Land Use Residential (lifetime exposure) AW Agency
w m"xuoﬂ:m Frequencies a"mmm <Iw 5 w m Occupation *u“m:oam (hr day™) Soil to skin adherence 2 m

s | 8 £ £ | & R i factors (mg cm?) W

i3 1 -3 1 3 2 1@ B _ H

5
i3 | 83 8318 {g2ic3l o N 3
bg 1391 8508 55w : g 8 5 8 25
AgeClassi ¢ | 2¢ 1 E8 1 E_1sging! | § 2 § g g3
R -E-- - L - < ! o) £ o) [
1 180 | 180 | 180 | 180 | 365 | 365 | 23.0 1.0 006 | 1.00 0.10
2 365 | 365 ! 365 | 365 | 365 | 365 | 23.0 1.0 b 006 i 1.00 0.10
3 365 | 365 | 365 | 365 | 365 | 365 23.0 1.0 i 006 | 1.00 0.10
4 365 | 365 | 365 | 365 | 365 | 365 23.0 | 1.0 0.06 | 1.00 0.10
5 365 | 365 | 365 | 365 | 365 ; 365 19.0 1.0 006 ! 1.00 0.10
6 365 | 365 ! 365 | 365 | 365 | 365 19.0 __ 1.0 ! 006 | 1.00 0.10
7 365§ 365 | 365 | 365 | 365 | 365 L 190 1.0 {006 | 1.00 0.10
8 365 | 365 ! 365 | 365 | 365 | 365 | m 19.0 1.0 006 | 1.00 0.10
9 365 | 365 | 365 | 365 | 365 | 365 19.0 1.0 006 | 1.00 0.10
10 365 ! 365 | 365 | 365 : 365 | 365 m 19.0 1.0 0.06 { 1.00 0.10
11 365 ! 365 ! 365 | 365 ! 365 | 365 “ 19.0 | 1.0 0.06 | 1.00 0.10
12 365 | 365 | 365 | 365 | 365 ! 365 19.0 1.0 0.06 | 1.00 0.10
13 365 | 365 ! 365 | 365 ! 365 | 365 15.0 10 0.06 ! 030 0.05
14 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 006 | 030 0.05
15 365 | 365 | 365 ! 365 | 365 | 365 15.0 1.0 0.06 | 0.30 0.05
16 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 006 | 030 | ! 005
17 365 ¢ 365 | 365 | 365 | 365 | 365 16.0 1.0 006 i 030 { i 005
18 365 | 365 | 365 ! 365 | 365 | 365 16.0 1.0 006 ! 030 ! i 005
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Report generated 3-Nov-10 Page 3 of 5
Environment
W Agency
Receptor Female (com)
m ; “ .m Max exposed skin factor m Consumption rates {9 FW kg BW day™)
. = i ® 1w “ E | © o g g @
- 5 i e~ E = £ 2 o 5 2 =
Pe 2 i 9 = 5 - 2 & g g 2 5
AgeClass! 2 | = Ll 3 bS] S~ o = ] 3 E] @
P 81 8 1EEl B 3 CE 5 g 2 ] 5 g
1 560{ 07 { 85 | 000 0.00 3.43E-01 712 10.69 16.03 1.83 223 3.82
2 980! 08 | 133 | 0.0 0.00 4.84E-01 6.85 3.30 5.46 3.96 0.54 11.96
3 12700 09 {127 { 000 | 000 | 582E-01 6.85 3.30 5.46 3.96 0.54 11.96
4 15101 09 | 122 { 000 | 0.00 6.36E-01 6.85 3.30 5.46 3.96 0.54 11.96
5 16.90f 1.0 | 122} 0.00 | 000 7.04E-01 3.74 1.77 3.38 1.85 0.16 426
6 19701 1.1 | 122 000 | 000 7.94E-01 ! 3.74 1.77 3.38 1.85 0.16 426
7 2210{ 12 | 124 { 000 | 000 |B873E01| 374 1.77 3.38 1.85 0.16 4.26
8 2530 12 | 124 000 ! 000 | 9.36E-01: 3.74 1.77 3.38 1.85 0.16 4.26
9 2750} 13 {124 | 000 | 000 | 101E+00 3.74 1.77 3.38 1.85 0.16 4.26
10 31401 1.3 | 124 000 | 0.00 1.08E+00 3.74 1.77 3.38 1.85 0.16 4.26
1 35701 14 | 124 000 | 000 1.19E+00 3.74 177 1 338 | 185 0.16 426 |
12 4130¢ 14 | 134! 000 | 000 | 1.29E+00 3.74 177 | 338 | 185 0.16 4.26
13 47201 15 { 134 { 000 ! 000 | 1.42E+00 ' 374 | 1.77 3.38 1.85 0.16 426
14 5120f 16 | 134 | 000 | 000 | 1526400 374 | 1.77 3.38 1.85 0.16 426
15 56.70i 16 | 134 ! 0.00 ! 0.00 1.60E+00 | 3.74 1.77 3.38 1.85 0.16 4.26
16 5900f 16 | 134! 000 | 000 |163E+00)  3.74 1.77 3.38 1.85 0.16 4.26
17 7000} 16 | 148 i 008 | 008 1.78E+00 2.94 1.40 179 ' 161 0.22 2.97
18 70.90f 16 {120 000 { 0.00 1.80E+00 | 2.94 1.40 1.79 1 161 0.22 297 |
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Building Bungalow

Building footprint (m”)
Living space air exchange rate (hr')

Living space height (above ground, m)

Living space height (below ground, m)

Pressure difference (soil to enclosed space, Pa)
Foundation thickness (m)

Floor crack area (cm?)

Dust loading factor (pg B‘J

7.80E+01
5.00E-01

2.40E+00

0.00E+00

2.60E+00
1.50E-01

7.07E+02

5.00E+01

Soil Silty ctay loam

Porosity, Total (cm® cm %)
Porosity, Air-Filled Aozb oB‘J

Porosity, Water-Filled (cm® cm %)

Residual soil water content (cm® cm™)

Saturated hydraulic conductivity (cm s ;
van Genuchten shape parameter m (dimensionless)
Bulk density (g cm®)

Threshold value of wind speed at 10m (m s J
Empirical function (F,) for dust model (dimensionless)

Ambient soil temperature (K)

Soil pH
Soil Organic Matter content (%)

Fraction of organic carbon (g m;v

Effective total fluid saturation (unitiess)
Intrinsic soil permeability AQ‘:J
Relative soil air permeability (unitless)

Effective air permeability AOBJ

Environment
LW Agency

5.80E-01
1.20E-01

4.60E-01

2.10E-01

1.17E-03
3.07E-01
1.07E+00

7.20E+00
1.22E+00
2.83E+02

7.00E+00
2 00E+00
1.16E-02

6.76E-01
1.56E-08
4.66E-01
7.28E-09
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Soil - Vapour Model

Depth to top of source (no building) (cm)
Depth to top of source (beneath building) {(cm)

Default soll gas ingress rate?

Soil gas ingress rate {cm’ s ™)

Building ventilation rate AoBu m;v
Averaging time surface emissions (yr)
Finite vapour source model?
Thickness of contaminated layer (cm)

Soil - Plant Model

Green vegetables
Root vegetables
Tuber vegetables
Herbaceous fruit
Shrub fruit

Tree fruit

v
1
i
i
i
i
|
i
1
|
i
t
1
|
|
i
'
t
|
1
]
|
i
|
]
1
1
1
i
i
|

0
65

Yes

2.50E+01

2.60E+04
59
No
200

Dry weight conversion
factor

gDWg' FW
0.096
0.103
0.210
0.058
0.166
0.157

Air Dispersion Model

Mean annual windspeed at 10m (m s™)
Air dispersion factor at height of 0.8m *

Air dispersion factor at height of 1.6m *

Fraction of site cover (m* m?)

" Air dispersion factor in g m? s per kg m?

Homegrown fraction
Average High

dimensionless

0.05 0.33
0.06 0.40
0.02 0.13
0.06 0.40
0.09 0.60
0.04 0.27

Gardener type Average

Soil loading
factor

gg' DW
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03

Environment
LW Agency

5.00
2400.00

19000.00

0.75

Preparation
correction factor

dimensionless
2.00E-01
1.00E+00
1.00E+00
6.00E-01
6.00E-01
6.00E-01
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@ Environment
Agency
Assessment Criterion (mg kg ') Ratio of ADE to HCV 50% rule?
Saturation Limit (mg kg'')
oral inhalation combined oral inhalation i combined Oral Inhal
1 AIEC5-6 8.08E+02 8.08E+02} 5,39E+02 {1  0.50 0.50 1.00 4.38E+02 (sol) Yes Yes
2 AEC6-8 2.26E+04.1 2 26E+04 1 1.51E+04 0.50 0.50 1.00 2.41E+02 (sol) Yes Yes
3 AINEC8-10 2.25E+03 | 6.54E+03 | 2.03E+03 0.82 0.18 1.00 1.50E+02 (sol) Yes Yes
4 AIEC10-12 9.B7E+03 | 2.86E+04 | 8.86E+03]] 0.82 0.18 1.00 9.44E+01 (sol) Yes Yes
5  AIEC12-16 8.56E+03 | 2.48E+04 | 7,70E+03 0.82 0.18 1.00 4.73E+01 (sol) Yes Yes
6  AIEC16-35 8.40E+05 NR NR 1.00 NR NR 1.70E+01 (sol) Yes No
7 AIEC35- 44 BAOE+05] NR NR 1.00 NR NR 1.70E+01 (sol) Yes No
8  Ar0EC5-7 1.39E+03 { 8,72E+03 | 1.20E+03 0.86 0.14 1.00 2.18E+03 (sol) No No
9 AEC7-8 3.54E+03 | 2.21E+04 } 3, 05E+031! 0.86 0.14 1.00 1.66E+03 (vap) No No
10 Aro EC8-10 7.76E+02 | 1.16E+0 9E+02 0.65 035 1.00 1.22E+03 (vap) Yes Yes
1 A0 EC10-12 '3.4BE+03 | 5.22E+03 | 2.73E+ 0.65 0.35 1.00 7.25E+02 (sol) Yes Yes
12 AroEC12-16 1.33E+04 | 2.00E+04 { 1.05E+04 || 0.65 0.35 1.00 3.37E+02 (sol) Yes Yes
13 Aro EC16 - 21 1.59E+04 NR NR 1.00 NR NR 1.07E+02 (vap) Yes No
14 Aro EC21-35 1.66E+04{ NR NR 1.00 NR NR 9.66E+00 (sol) Yes No
15 Aro EC35 - 44 1.66E+04 NR NR 1.00 NR NR 9.66E+00 (sol) Yes No
16
17
18 |
19 :
20 m
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Environment

W Agency

Assessment Criterion (mg kg'")

oral

inhalation

combined

Ratio of ADE to HCV

oral

inhalation

combined

Saturation Limit (mg kg'')

Oral

50% rule?

Inhal

21
22
23
24
25
26
27
28
29
30
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Environment : ;
W Agency ! o ;
; Soti Distribution m Media Concentrations
;
' |
| H - » ® "
3 33 3 s s g g g | 3 5 .
- T - § s | 8E | BE | 53 i85_ i85 | -8 8§41 .8 | 8 2 E
£ 2 1 81 = - 2 8 23 22 88 ! Z23EiBgE g%g 59 ] 0 El o
o 0 © o o ° 0 um =1 O i u%.nu. u@.G, E% Ow .ww [T < o
%) n > — ] n £ Ow® Ow £ > O >o O >« O > x > - > I & n [
% % % % i mgkg'! mgm® | mgkg' ! mgm® { mgm® ! mgm® | mgm® | mgm?® |mgkg' FWi mgkg'FW mgkg' FW | mgkg' FW i mgkg' FW | mgkg' FW
1 ANEC5-6 77.2 3.5 193 | 100.0 | 539E+02 | 9.26E+05 | 2.69E+02 | 2.29E-07 2.90E-08 1.22E+01 1.27E-03 1.61E-04 NA NA NA NA NA NA
2 ANEC6-8 98.4 1.0 0.7 1000« 1.51E+04 1 9.16E+05 i 7.53E+03 | 6.41E-06 8.09E-07 1.21E+01 6.70E-03 8.46E-04 NA NA NA NA NA NA
3 Al EC8- 10 99.7 0.1 0.1 1000 ! 2.03E+03 | 2.39E+04 | 1.01E+03 | 8.62E-07 1.09E-07 3.17E-01 3.97E-04 5.01E-05 NA NA NA NA NA NA
4 ALEC10-12 100 0 0.0 0.0 100.0 | 8.86E+03 | 2.05E+04 | 4 43E+03 | 3.77E-06 4.77E-07 2.71E-01 7.68E-04 9.71E-05 NA NA NA NA NA NA
5 AN EC12- 16 1000 00 0.0 100.0 ; 7.70E+03 | 2.11E+04 | 3.85E+03 | 3.28E-06 4.14E-07 2.79E-01 7.26E-04 9.17E-05 NA NA NA NA NA NA
6 AIEC16-35 1000 0.0 00 } 1000 8.40E+05 | 1.35E+05 | 4.20E+05 | 3.58E-04 | 4.52E-05 | 1.78E+00 | 1.92E-02 | 242E-03 NA NA NA NA NA NA
7 Ali EC35 - 44 100.0 0.0 0.0 100.0 ! 8.40E+05 : 1.35E+05 1 4 20E+05 : 3.58E-04 4.52E-05 1.78E+00 1.92E-02 2.42E-03 NA NA NA NA NA NA
8 A0EC5-7 639 1 350 1.1 1 1000 | 1.20E+03 | 1.13E+05 | 6.00E+02 ! 5.11E-07 | 6.45E-08 | 1.40E+00 | 6.40E-04 | 8.09E-05 NA NA NA NA NA NA
9 Aro EC7 -8 84.2 15.3 05 100.0 } 3.05E+03 | 1.25E+05 | 1.53E+03 1.30E-06 1.64E-07 1.39E+00 1.01E-03 1.27E-04 NA NA NA NA NA NA
10 AroEC8-10 97.6 23 02 100.0 : 6.09E+02 1+ 8.17E+03 i 3.04E+02 | 2.59E-07 3.27E-08 1.11E-01 1.29E-04 1.63E-05 NA NA NA NA NA NA
11 AroEC10-12 985 1.5 0.0 100.0 1 2.73E+03 ! 6.67E+03 | 1.37E+03 1.16E-06 1.47E-07 9.71E-02 2 57E-04 3.25E-05 NA NA NA NA NA NA
12 AroEC12-16 99.3 0.7 0.0 100.0 | 1.05E+04 | 2.25E+03 } 523E+03 | 4.45E-06 5.62E-07 4.60E-02 3.60E-04 4 54E-05 NA NA NA NA NA NA
13 Ao EC16-21 997 0.3 0.0 100.0 1 1.59E+04 | 6.75E+01 1 7.97E+03 i 6.79E-06 8.57E-07 4.44E-03 2.18E-04 2.75E-05 NA NA NA NA NA NA
14  Aro EC21-35 1000 00 | 00 100.0 | 1.66£+04 | 2.82E-01 8.30E+03 | 7.07E-06 8.93E-07 2.67E-05 7.34E-05 9.27E-06 NA NA NA NA NA H NA
15 AroEC35-44 100.0 0.0 ﬂ 0.0 1000 { 1.66E+04 | 282E-01 | 8.30E+03 | 7.07E-06 8.93E-07 2.67E-05 7.34E-05 9.27E-06 NA NA NA NA NA M NA
16 " ,” _
17
18 ;
19 m H
20 ; :
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Environment .
LW Agency i
Average Daily Exposure (mg kg’ bw day™') ' Distribution by Pathway (%)
< 3 < s e g8 | e . .
- §¢3 i 2y 3 % s e 1 2 ig3gl £y 5 % 5 5 e

a 825 A& < < @ @ £ a S25 ol < cE | €2 @ @ E
1 AINEC5-6 3.84E-04 0.00E+00 1.00E-04 1.87E-06 1.67E+00 | 1.42E+95 1.42E+95 0.01 0.00 0.00 0.00 2499 0.00 25.00 25.00
2 AEC6-8 1.07E-02 0.00E+00 2 81E-03 521E-05 1.65E+00 1 1.42E+95 1.42E+95 0.16 0.00 0.04 0.00 24 .80 0.00 25.00 25.00
3 Ali EC8 - 10 1.44E-03 0.00E+00 3.77E-04 7.01E-06 431E-02 | 1.42E+95 1.42E+95 0.80 0.00 0.21 0.00 23.98 0.00 25.00 25.00
4 Al EC10-12 6.32E-03 0.00E+00 1.65E-03 3.07E-05 3.69E-02 1.42E+95 1.42E+95 3.52 0.00 092 0.02 20.55 0.00 25.00 25.00
5 A EC12- 16 5.48E-03 0.00E+00 1.43E-03 267E-05 3.80E-02 1.42E+95 1.42E+95 3.05 0.00 0.80 0.01 21.13 0.00 25.00 25.00
6 AIEC16-35 599E-01 | 0.00E+00 | 1.57E-01 | 291E-03 | 242E-01 | 1.42E+95 | 0.00E+00 | 29.92 0.00 7.82 0.15 1210 | 000 §{ 5000 | 000
7 AliEC35 - 44 5.99E-01 0.00E+00 1.57E-01 2.91E-03 2.42E-01 1.42E+95 1 0.00E+00 29.92 0.00 7.82 0.15 12.10 0.00 50.00 0.00
8 Aro EC5-7 8.56E-04 0.00E+00 2.24E-04 4 16E-06 1.91E-01 4.28E-05 2.85E-03 0.22 0.00 0.06 0.00 49.35 0.00 0.01 074
9 Aro EC7 -8 2.17E-03 0.00E+00 5.69E-04 1.06E-05 1.89E-01 1.43E-04 7.41E-03 0.56 0.00 0.15 0.00 48.33 0.00 0.04 1.89
10 Aro EC8-10 4.34E-04 w 0.00E+00 1.13E-04 2.11E-06 1.51E-02 1.42E+95 1.42E+95 0.69 0.00 0.18 0.00 2412 0.00 25.00 25.00
11 A0 EC10-12 1.95E-03 m 0.00E+00 5.09E-04 9 46E-06 1.32E-02 1.42E+95 1.42E+95 3.10 0.00 0.81 0.02 21.07 0.00 25.00 25.00
12 AroEC12-16 7.45E-03 : 0.00E+00 1.95E-03 3.62E-05 6.26E-03 1.42E+95 1.42E+95 11.87 0.00 3.10 0.06 9.97 0.00 25.00 25.00
13 A EC16-21 1.14E-02 | 000E+00 | 297E-03 | 552E-05 | 6.05E-04 | 1.42E+95 | 000E+00 | 37.89 0.00 9.91 0.18 2.02 000 | 5000 | 000
14 AroEC21-35 1.18E-02 0.00E+00 3.10E-03 5.75E-05 3.72E-06 | 1.42E+95 ! 0.00E+00 39.47 0.00 10.32 0.19 0.01 0.00 50.00 0.00
15 AroEC35- 44 1.18E-02 0 00E+00 3.10E-03 5.75E-05 3.72E-06 1.42E+95 | 0.00E+00 3947 0.00 10.32 0.19 0.01 0.00 50.00 0.00
16
17
18
19
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Environment i : ; ; -~ o '
AW Agency ; 3 m “ 5 : g T b = @
.3 g 5 2 < s s i@ A
@ = = - = © ©
2 « = g £ < — G g 3 > s
s 2 i > g 5 s g 18 T g z z
o~ O .~ € 8 2 3 3 = c I3 o 5 & 3%
L s E > c S E E — 9 S _ 2 = 8w s
538 a3 T o = a a - e 2w ] 5 S n T 2 T =
G o © 9 o o € E - - =) S 59 g d G a 2= 3 E
£z Iz e = 8. 2 2 e E {22! 37 g2 851 83
% o c g~ c —~ - E c c S G <9 3 S 0o &7 o c
g - | . 23 i 53 1 821 8o 8o 1 S 3152l Ts i%22i w5 b
22 L 38 88 E5 ge g i S JIEEl $E 1288 23 =5
s 2 £3 62 i €8t 3< | 8t | 8 1818 i85 B3 i385 g2 af
1 AIEC5 6 DI 5000 DI 5000 | 9.99E+99 { 9.99E+99 | 2.10E+01! 1.00E-05 ! 1.00E-09 ! 291 | 331 ! 01 05 10 1 1
2 AEC6-8 TDI 5000 1DI 5000 i 9.99E+99 | 9.99E+99 | 2.73E+00! 1.00E-05 | 1.00E-09 | 358 | 413 | 0.1 05 10 1 1
3 AIEC8-10 TDI 100 TDI @ 290 9.99E+99 | 9 99E+99 | 4. 15E+00! 1.00E-05 | 1.00E-09 | 448 | 522 i 01 05 10 1 1
4 AEC10-12 ! 100 DI+ 290 9.99E+99 | 9.99E+99 | 6.44E+00! 1.00E-05 | 1.00E-09 ! 538 | 6.3 01 0.5 10 1 1
5 AIEC12-16 DI 100 TOI 290 999E+99 | 9.99E+99 | 1.71E+02| 1.00E-05 ! 1.00E-09 | 673 | 794 | 01 0.5 10 1 1
6 AIEC16-35 DI 2000 NR NR 9.99E+99 NR 1.07E+03! 1.00E-05 | 1.00E-09 | 876 { 1039} 0.1 05 10 1 1
7 AIEC35-44 TDI 2000 NR NR 9.99E+99 NR 1.07E+03: 1.00E-05 | 1.00E-09 | 876 | 10.39: 0.1 05 10 1 1
8 A0EC5-7 DI 223 DI 1400 3 200 116E-011 8.77E-06 | 6.64E-10 : 183 i 213 1 0.1 05 10 1 1
9 A0EC7-8 TD! 223 DI 1400 10 520 1.15E-01{ 7.78E-06 | 588E-10 | 231 | 273 | 0.1 05 10 1 1
10 AroEC8- 10 TDI 40 DI 60 9.99E+99 | 999F+99 ; 2.53E-01: 1.00E-05 | 1.00E-09 i 32 | 369 | 01 0.5 10 1 1
11 Aro EC10-12 DI 40 DI 60 9.99E+99 | 9.99E+99 ¢ 7.22E-02 ! 1.00E-05 ! 1.00E-09 | 34 | 393 01 05 10 1 1
12 Ao EC12- 16 DI 40 DI 60 9.99E+99 | 9 99E+99 | 1.26E-02 | 1.00E-05 | 1.00E-09 ! 37 ! 429 ! 0.1 0.5 10 1 1
13 Ao EC16- 21 TDI 30 1 NR NR 9.99E+99 NR 695E-04 1 1.00E-05 { 1.00E-09 | 415 | 482 | 0.1 05 10 1 1
14 Aro EC21-35 TDI 30 | NR NR 9.99E+99 NR 248E-05} 1.00E-05 | 1.00E-09 | 51 ! 595} 0.1 05 10 1 1
15 Aro EC35- 44 DI 30 NR NR 9.99E+99 NR 2.48E-051 1.00E-05 { 1.00E-09 { 51 | 595, 0.1 05 10 1 1
16 : :
17 ! m
18
19
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Oral Health Crnitena Value
(Hg kg™ BW day”)

Inhalation Health Criteria Value
(hg kg™ BWday ™)

Oral Mean Daily Intake
(ug day™)

Inhalation Mean Daily Intake
(vg day™)

Air-water partition coefficient
(Kaw) (em® cm®)

Coefficient of Diffusion in Air
(m*s7)

Coefficient of Diffusion in Water
(m?s7)

log K, (cm®g™)

log K, (dimensionless)

Dermal Absorption Fraction
(dimensionless)

Soil-to-dust transport factor (g

g’ bW

Sub-surface soil to indoor air
correction factor
(dimensionless)

Relative bioavailability via soil
ingestion (unitless)

Relative bioavailability via dust
inhalation (unitless)

90°L UOISISA 81emyos v310

0L-AON-g Paiesauab poday

L1 40 6 abey

SIXTILL SADS dtpads anig



Site specific SGVs TPH .xls

CLEA Software Version 1.06

Report generated 3-Nov-10

Page 10 of 11

Environment Loz ' ' . 1 . o . :
AW Agency LB | ,‘ E g Es w E b @ ,, @ :
g | ; : 2 : g g
] : §L o Syga 5§82 §5 v § = : § =
Ea = 7] =3 ) =5 S £ n = =
- 5 2 £e 8 55§ s8E_ 5g 8 E g I
-] a o & 2 C = c T e o = =3 U=
ot . ¢ 1 332 STENENIN T 3523 523
. 8 S > o c 5= 6> 5 = a o 2 G0 5 = 6 o = § & 2
. a 2 = oo 073 6= 975 330 S 3 50 o
- 2 3 gz ? £33z 8 £8Pl =5z 8 £E2z0 £8:0
b5 14 E 3982 8§28z §387% §€8z2 5% 8 §=S>
. S o 3 28D 2?8 eBb 28 %o 25D 28 %o 25 %o
: o o 3 5 o &~ oLC &~ 8T o E ST &~ oL e E 8T > E
L2 g 2 1523 1589 1823 82 83 z82%
L B8 3 2 B8 e E ? 8ok 53 E3 $ 8 E 68 E3 a8 E3
1 AEC5-6 9 43E+00 2.18E+04 3.59E+01 model model modei model model model
2 ANEC6-8 4 41E+01 3.45E+03 5.37E+00 model model model model model mode!
3 Al ECB- 10 3 50E+02 3.20E+02 4.27€-01 model model modet model model model
4 AlEC10-12 2.78E+03 3.21E+01 3.39E-02 model model model model model mode!
5 AlEC12- 16 6.23E+04 1.53E+00 7.59E-04 model model mode! model model model
6 Al EC16 - 35 6.68E +06 2.38E-02 2.54E-06 model model model mode! mode! mode!
7 AllEC35 - 44 6 .68E+06 2.38E-02 2.54E-06 model model mode! model model model
8 Aro EC5 -7 7.84E-01 6.24E£+03 1.78E+03 model model model model modet model
9 Ao EC7 -8 i 2.37E+00 1.73E+03 5.90E+02 model model model model model model
H
10 Aro EC8 - 10 i 1.84E+01 3.20E+02 6.46E+01 model model mode! model model model
11 Aro EC10- 12 2.91E+01 3.21E+01 2.45E+01 model model model model model mode!
12 Aro EC12 - 16 5.81E+01 1.14E+00 5.75E+00 model model model model model model
13 Aro EC16 - 21 1.64E+02 5.62E-03 6.53E-01 model model model model model model
14 Aro EC21-35 1.46E+03 161E06 6 61E-03 model model model model model model
15 Aro EC35 - 44 1.46E+03 1.61E 06 m 6.61E-03 model m model mode model model model
16 “ :
}
17 }
18
19 | 1 '
i 1 I
20 | | i
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Soil-to-water partition coefficient
(em®g™)
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Vapour pressure (Pa)

Water solubility (mg L")

Soil-to-plant concentration
factor for green vegetables (mg
g’1 plant DW or FW basis over
mg g DW soil)

Soil-to-plant concentration
factor for root vegetabies (mg
g plant DW or FW basis over
mg g’ DW soil)
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Soil-to-plant concentration
factor for tuber vegetables
(mg g' plant DW or FW basis
over mg g DW soil)

SIXTIL SADS ¢

Soil-to-plant concentration
factor for herbaceous fruit (mg
g plant DW or FW basis over
mg g DW soil)

Soil-to-plant concentration
factor for shrub fruit

(mg g plant DW or FW basis
over mg g”' DW soil)

Soil-to-plant concentration
factor for tree fruit

(mg g plant DW or FW basis
overmg g~ DW soil)
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Report title Moneystone Quarry - BTEX & PCBs Environment
W Agency

Created by AG at Abbeydale BEC

BASIC SETTINGS

Land Use Residential (lifetime exposure)

Building Bungalow

Receptor Female (com) Start age class 17 End age class 18 Exposure Duration 59 vyears
Sail Silty clay loam

Exposure Pathways Direct soil and dust Smmmeo:_ﬁ”m\”m Inhalation of indoor dust} v/

Consumption of homegrown produce! % !

Soil attached to homegrown producei % | Inhalation of indoor vapouri

Inhalation of outdoor <muo:_‘m--ﬂ--_"
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Environment
Land Use Residential (lifetime exposure) AW Agency

m meOm“j mﬁmn:m":o_mm ﬁm,\w <Inv i} “ m Occupation Periods (hr day™) m Soil o skin adherence 2

w .m m ' W ' W | m M M w factors (mg cm?) m

= I 5E i 8816 o2l m o =
O S8 : o 5 5 3
AgeClass| § | 88! Eg i E | E3!Sg: 8 8 8 8 i ¥R
i 5 182! 821831 EgEq 2 3 2 5 il 5o
1 180 | 180 | 180 | 180 | 365 | 365 | 23.0 1.0 006 | 1.00 0.10
2 365 | 365 | 365 | 365 | 365 | 365 . 23.0 1.0 0.06 | 1.00 0.10
3 365 | 365 | 365 | 365 | 365 | 365 23.0 1.0 0.06 | 1.00 0.10
4 365 | 365 | 365 | 365 i 365 | 365 23.0 1.0 006 { 100 | ! 0.10
5 365 | 365 | 365 | 365 | 365 | 365 | 19.0 1.0 006 | 100 ! ! 010
6 365 | 365 | 365 | 365 | 365 | 365 | 19.0 1.0 006 | 1.00 0.10
7 365 | 365 | 365 | 365 | 365 | 365 19.0 1.0 006 | 1.00 0.10
8 365 | 365 | 365 | 365 ! 365 | 365 ! 19.0 : 1.0 006 ! 1.00 0.10
9 365 | 365 | 365 | 365 | 365 | 365 | 190 | 1.0 006 | 1.00 0.10
10 365 | 365 | 365 | 365 | 365 | 365 19.0 1.0 0.06 | 1.00 0.10
11 365 | 365 | 365 | 365 | 365 | 365 | 19.0 m 1.0 0.08 | 1.00 0.10
12 365 | 365 | 365 | 365 | 365 | 365 19.0 m 1.0 006 | 1.00 0.10
13 365 ! 365 | 365 i 365 | 365 ! 365 15.0 ! 1.0 0.06 0.30 0.05
14 365 | 365 | 365 | 365 | 365 | 365 15.0 1.0 0.06 | 0.30 0.05
15 365 ! 365 ! 365 | 365 | 365 ! 365 ; 15.0 1.0 0.06 ! 0.30 0.05
16 365 | 365 | 365 | 365 | 365 | 365 15.0 _ 1.0 0.06 | 0.30 0.05

17 365 | 365 | 365 | 365 | 365 | 365 m 16.0 ; 1.0 0.06 | 0.30 0.05 !
18 365 | 365 | 365 | 365 | 365 ! 365 m 16.0 m 1.0 ! 0.06 | 0.30 0.05 !
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Environment
Agency
Receptor Female (com) 4 i

w m _m “ Max mXUOmm.a skin factor w w Consumption rates (g FW kg™ _w<_< day™”) _
N o E © P8 " 8 =
- E | = £ - A B E = _
be 1§ 167 = 5 = i g < I g 8 E =
A - 5 ! o o ' c ¢ ! > g 2 2 !
AgeClassi 7 i 5 1551 § | 2 g i1 B 5 | B £ : g
i & 7 & | EE £ o) e E LG & E: T & =
1 560{ 07 | 85 | 000 | 000 3.43E-01 712 10.69 16.03 | 183 2.23 3.82
2 980 08 ! 133! 000 ! 000 4.84E-01 6.85 3.30 5.46 3.96 0.54 11.96
3 12704 09 | 127 0.00 | 000 5.82E-01 6.85 3.30 5.46 3.96 0.54 11.96
4 15101 09 | 122 000 | 000 6.36E-01 6.85 3.30 5.46 3.96 0.54 11.96
5 1690} 1.0 | 122 000 | 0.00 7.04E-01 374 1 177 3.38 1.85 0.16 426 |
6 19.701 1.1 122 ¢ 000 | 0.00 7.94E-01 3.74 1.77 3.38 1.85 0.16 426 |
7 22101 12 | 124 000 | 0.00 8.73E-01 3.74 1.77 3.38 1.85 0.16 4.26
8 2530 12 | 124 000 | 0.00 9.36E-01 3.74 1.77 3.38 1.85 0.16 4.26
9 2750! 13 | 124 000 | 000 1.01E+00 3.74 1.77 3.38 1.85 0.16 4.26
10 3140 13 | 124 000 | 0.00 1.08E+00 | 3.74 1.77 3.38 1.85 0.16 426 |
11 3570 14 | 12.4 000 | 0.0 1.19E+00 3.74 1.77 3.38 1.85 0.16 4.26
12 41301 14 | 134 000 | 0.00 1.29E+00 | 3.74 1.77 3.38 1.85 0.16 4.26
13 4720 15 | 134 0.00 | 000 | 1.42E+00: 3.74 1.77 3.38 1.85 0.16 4.26
14 5120f 16 | 134 000 | 000 | 1.52E+00 3.74 177 3.38 1.85 0.16 426
15 56.70! 16 | 13.4 0.00 | 0.00 1.60E+00 3.74 1.77 3.38 1.85 0.16 4.26
16 59.00; 1.6 | 134 000 | 000 1.63E+00 3.74 1.77 3.38 1.85 0.16 4.26
17 70.00f 16 | 148 008 | 0.08 1.78E+00 2.94 1.40 1.79 1.61 0.22 297 !
18 7090¢ 16 { 1201 000 | 000 1.80E+00 2.94 1.40 179 | 161 0.22 297 |
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Building Bungalow

Building footprint (m?)
Living space air exchange rate (hr")

Living space height (above ground, m)

Living space height (below ground, m)

Pressure difference (soil to enclosed space, Pa)
Foundation thickness (m)

Floor crack area (cm?)

Dust loading factor (ug m )

7.80E+01
5.00E-01

2.40E+00

0.00E+00

2.60E+00
1.50E-01

7.07E+02

5.00E+01

Soil Silty clay loam

Porosity, Total Anau Q:.J
Porosity, Air-Filled (cm® cm®)

Porosity, Water-Filled (cm® cm’®)

Residual soil water content (cm® cm’®)

Saturated hydraulic conductivity (cm s™)
van Genuchten shape parameter m (dimensionless)
Bulk density (g cm %)

Threshold value of wind speed at 10m (m m:
Empirical function (F,) for dust model (dimensionless)

Ambient soil temperature (K)

Soif pH
Soil Organic Matter content (%)

Fraction of organic carbon (g g ")

Effective total fluid saturation (unitless)
Intrinsic soil permeability AQ:J
Relative soil air permeability (unitiess)

Effective air permeability (cm®)

Environment
W Agency

5.80E-01
1.20E-01

4.60E-01

2.10E-01

1.17E-03
3.07E-01
1.07E+00

7.20E+00
1.22E+00
2.83E+02

7.00E+00
2.00E+00
1.16E-02

6.76E-01
1.56E-08
4.66E-01
7.28E-09
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Environment
R W Agency
Soil - Vapour Model Air Dispersion Model

Depth to top of source (no building) (cm) M 0 Mean annual windspeed at 10m (m s ") 5.00
Depth to top of source (beneath building) (cm) m 65 Air dispersion factor at height of 0.8m * 2400.00

1
Default soil gas ingress rate? m Yes Air dispersion factor at height of 1.6m * 19000.00
Soil gas ingress rate (cm®s™') w 2.50E+01 Fraction of site cover (m” m?) w 0.75

1 ¥

] 1
Building ventitation rate (cm®s™) i 2.60E+04 " Air dispersion factoring m? s per kg m?
Averaging time surface emissions (yr) m 59
Finite vapour source model? M No
Thickness of contaminated layer (cm) m 200

Dry weight conversion
Soil - Plant Model factor _" Homegrown fraction m . ) )

: ! Average High 1 Soil loading Preparation

i 9 9 factor correction factor

1

m g DW m._ FW dimensionless g m; DW dimensionless
Green vegetables ." 0.096 0.05 0.33 1.00E-03 2.00E-01
Root vegetables 0.103 0.06 0.40 1.00E-03 ! 1.00E+00
Tuber vegetables 0.210 0.02 0.13 1.00E-03 1.00E+00
Herbaceous fruit 0.058 0.06 0.40 1.00E-03 6.00E-01
Shrub fruit 0.166 0.09 0.60 1.00E-03 ! 6.00E-01
Tree fruit 0.157 0.04 0.27 1.00E-03 ! 6.00E-01

Gardener type  Average
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RESULTS
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Environment
W Agency
Assessment Criterion (mg kg'") Ratio of ADE to HCV 50% rule?
Saturation Limit (mg kg™")
oral inhalation combined oral inhalation 1 combined Oral Inhal

1 Benzene 3.23E+02 | 8.79E+00 | 8.56E+00 || 0.03 0.97 1.00 2.18E+03 (sol) No No
2 Ethylbenzene ' 1.11E+05-! 6.42E+03 | 6.07E+03 0.05 0.95 1.00 1.01E+03 (vap) No No
3 Toluene 24BE+05 ! 2.24E+04 } 2.06E+04 {1 0.08 0.92 1.00 1.66E+03 (vap) No No
4 Xylene, o- 2.00E+05 | 2.43E+03} 2.40E+031! 0.01 0.99 1.00 9.32E+02 (sol) No No
5 Xylene, m- 2.00E+05 | 2.28E+03 |.2.26E+03 0.01 0.99 1.00 1.22E+03 (vap) No No
6  Xylene, p- 2.00E+05 } 2.19E+03 | 2.16E+031{ 0.01 0.99 1.00 1.12E+03 (sol) No No
7 Phenol 9.75E+05 | 6.86E+03 | 6.81E+03 1 0.01 0.99 1.00 7.68E+04 (vap) No No
8 PCB-77 1.33E-03 NR NR 1.00 NR NR 1.28E+03 (sol) No No
9 PCB-81 1.33E-03 NR NR 1.00 NR NR 1.28E+03 (sol) No No
10 PCB-126 1.33E-03 NR NR 1.00 NR NR 1.42E+03 (sol) No No
1 PCB-169 1.33E-03 NR NR 1.00 NR NR 1.54E+03 (vap) No No
12 PCB-105 1.33E-03 NR NR 1.00 NR NR 1.40E+03 (vap) No No
13 PCB-114 1.33E-03 NR NR 1.00 NR NR 1.40E+03 (vap) No No
14 PCB-118 1.33E-03 NR NR 1.00 NR NR 1.40E+03 (vap) No No
15 PCB-123 1.33E-03 NR NR 1.00 NR NR 1.36E+03 (sol) No No
16 PCB-156 1.33E-03 NR NR 1.00 NR NR 1.54E+03 (vap) No No
17 PCB-157 1.33E-03 NR NR 1.00 NR NR 1.54E+03 (vap) No No
18 PCB-167 1.33E-03 NR NR 1.00 NR NR 1.54E+03 (vap) No No
19 PCB-189 1.33E-03 NR NR 1.00 NR NR 1.63E+03 (vap) No No
20
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Environment

LW Agency

oral

inhalation

Assessment Criterion (mg kg™')

combined

[—

Ratio of ADE to HCV

oral

inhalation

combined

Saturation Limit (mg kg™")

50% rule?

Oral Inhal
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Invironment . '
W Agency i S !
; Soil Distribution i Media Concentrations
k7 m m ")

2L v g i3 s v 8 3 8 5 .
815 i3l - g 5 85 | 85 1 535 185 13853 B s 53 8 3 =
o 73 a 3] _ = o bel el o) T O E T O E (TR} 5 0 [T} a 3 ®
e 2 a3 3 5 2 RS P 28 1 3§® 388 £9 S g 59 55 £ o
n @) > [ n %] £ O® O® £> O >o O >« o > xr > [ I & n [=
% % % % ' mgkg' | mgm® { mgkg' ! mgm?® { mgm® | mgm?® | mgm? mgm™ i mgkg' FW ! mgkg' FW i mgkg' FW { mgkg' FW! mgkg' FW | mgkg"
1 Benzene 63.9 35.0 11 100.0 | 8.56E+00 ! 8.09E+02 | 4.28E+00 ! 3.64E-09 4.60E-10 1.00E-02 4 56E-06 5.76E-07 NA NA NA NA NA NA
2 Ethylbenzene 921 7.6 03 100.0 + 6.07E+03 i 1.50E+05 i 3.03E+03 | 2.58E-06 3.26E-07 1.51E+00 1.47E-03 1.86E-04 NA NA NA NA NA NA
3 Toluene 84.2 153 0.5 1000 { 2.06E£+04 | 842E+05 ! 1.03E+04 ¢ B.76E-06 1.11E-06 9.38E+00 6.80E-03 8.59E-04 NA NA NA NA NA NA
4 Xylene, o 91.8 ! 8.0 i 0.2 1000 240E+03 | 409E+04 | 1.20E+03 1.02E-06 1.29E-07 4.21E-01 4 89E-04 6.18E-05 NA NA NA NA NA NA
5 Xylene, m 928 70 W 0.2 100.0 | 226i=+03 ! 4.13E+04 ¢ 1.13E+03 ! 9.61E-07 1.21E-07 4.21E-01 4.75E-04 6.00E-05 NA NA NA NA NA NA
6  Xylene, p- 92.1 76 1 0.2 | 1000! 216F+03 | 4126404 | 1.08E+03 | 9.21E-07 | 1.16E-07 | 4.21F-01 | 4.65E-04 | 587E-05 NA NA NA NA NA NA
7 Phenol 1 692 308 , 00 1000 ¢ 6 81=+03 1 4.08E+01 : 3.40E+03 | 2.90E-06 3.66E-07 4.06E-02 7.76E-04 9.80E-05 NA NA NA NA NA NA
8 PCB-77 M 100.0 0.0 _, 0.0 100.0 v 1.336-03 + 491E-08 | 6.65E-04 5.66E-13 7.15E-14 2.08E-11 1.02E-12 1.29E-13 NA NA NA NA NA NA
9 PCB-81 m 100.0 00 m 0.0 100.0 } 1.33E-03 | 491E-08 | 6.65E-04 5.66E-13 7.15E-14 2.08E-11 1.02E-12 1.29E-13 NA NA NA NA NA NA
10 PCB-126 100.0 0.0 M 0.0 1000 v 1.33E-03 + 8.67E-09 6.66E-04 567E-13 7.16E-14 4.57E-12 5.33E-13 6.74E-14 NA NA NA NA NA NA
11 PCB-169 100.0 00 M 0.0 1000 ¢ 1.33&-03 1.57E-09 6.66E-04 567E-13 7.16E-14 9.86E-13 2.84E-13 3.59E-14 NA NA NA NA NA NA
12 PCB-105 100.0 0.0 M 0.0 100.0 ¢ 133E-03 | 2.22E-08 6.65E-04 5.66E-13 7.16E-14 7.45E-12 568E-13 717E-14 NA NA NA NA NA NA
13 PCB-114 100.0 0.0 m 0.0 100.0 1 1.33kE-03 ¢ 2.22E-08 | 6.65E-04 5.66E-13 7.16E-14 7.45E-12 5.68E-13 717E-14 NA NA NA NA NA NA
14 PCB-118 1000 0.0 m 00 1000 ! 1.331-03 } 2.22E-08 6.65E-04 5.66E-13 7.16E-14 7.45E-12 568E-13 717E-14 NA NA NA NA NA NA
15 PCB-123 100.0 00 w 0.0 1000+ 1331-03 | 2.22E-08 6.65E-04 5.66E-13 7.16E-14 7.45E-12 5.68E-13 T17E-14 NA NA NA NA NA NA
16 PCB-156 100.0 00 m 0.0 100.0 1 1.33-03 + 3.91E-09 | 6.66E-04 5.67E-13 7.16E-14 1.69E-12 2.94E-13 3.72E-14 NA NA NA, NA NA NA
17  PCB-157 100.0 0.0 m 00 1000} 1.33::-03 | 3.91E-09 6.66E-04 567E-13 7.16E-14 1.69E-12 2.94E-13 3.72E-14 NA NA NA NA NA NA
18 PCB-167 100.0 0.0 w 0.0 100.0 + 1.33E-C3 1 3.91E-09 6.66E-04 567E-13 7.16E-14 1.69E-12 2.94E-13 3.72E-14 NA NA NA NA NA NA
19 PCB-189 100.0 0.0 w 0.0 1000} 1.33t-03 ! 7.05E-10 ! 6.66E-04 5.67E-13 7.16E-14 3.80E-13 1.56E-13 1.97E-14 NA NA NA NA NA NA

20 1 i
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@ Environment
LW Agency

Average Daily Exposure (mg kg™ bw day ™)

Distribution by Pathway (%)

5 m B W _ M — & m _ W o M w =
g 588 1 3 3 § 5 g 1588 o 3 18 g 8
P lgogl 2y 3 s =1 e £ 53l gzl % i 44 s e

§ o fic i BB b s i F ol %FologoigEsiEriof o izEisfio¢ologs

a 325 ] < < @ a s a CL2% a3 < E£E I €8 @ a £
1 Benzene 6.10E-06 (.00E+00 1 59E-06 2.96E-08 1.36E-03 | 0.00E+00 | 0.00E+00 0.45 0.00 0.12 0.00 99.44 0.00 0.00 0.00
2 Ethylbenzene 4.32E-03 0.00E+00 113E-03 2.10E-05 2.06E-01 7.13E-05 1.85E-03 2.02 0.00 0.53 0.01 96.54 0.00 0.03 0.87
3  Toluene 1.47E-02 0.00E+00 3.83E-03 713E-05 | 1.28E+00 ! 1.43E-04 741E-03 1.13 0.00 029 0.01 97.99 0.00 0.01 0.57
4 Xylene, o 1.71E-03 0.00E+00 4 47E-04 8.30E-06 573E-02 i 1.57E-04 2.00E-03 277 0.00 073 0.01 9299 0.00 0.25 3.24
5 Xylene, m- 1.61E-03 0.00E+00 4.21E-04 7.82E-06 5.73E-02 1.57E-04 2.00E-03 2.62 0.00 0.68 0.01 93.19 0.00 0.25 324
6 Xylene, p- 1.54E-03 0.00E +00 4 03E-04 7.50E-06 5.74E-02 1.57€-04 2.00E-03 2.51 0.00 0.66 0.01 93.32 0.00 0.26 3.25
7  Phenol 4 85E-03 0.00E+00 381E-03 236E-05 ¢ 553E-03 ' 4.99E-03 5.70E-04 2471 0.00 19.38 0.12 28.17 0.00 2471 2.90
8 PCB-77 9.47E-10 0.00E+00 347E-10 4.60E-12 2.83E-12 6.98E-10 0.00E+00 47.37 0.00 17.34 0.23 0.14 0.00 34.92 0.00
9 PCB-81 9.475-10 0.00E+00 3.47%-10 460E-12 | 2.83E-12 | 698E-10 | 0.00E+00 ! 47.37 0.00 17.34 0.23 0.14 0.00 3492 0.00
10 PCB-126 9.49E-10 0.00E+00 347E-10 461E-12 + 6.22E-13 | 6.98E-10 i 0.00E+00 | 47.45 0.00 17.37 0.23 0.03 0.00 34.92 0.00
11 PCB-169 9.49E-10 0.00E+00 3.47E-10 4 61E-12 135E-13 | 6.98E-10 | 0.00E+00 47.46 0.00 17.37 0.23 0.01 0.00 34.92 0.00
12 PCB-105 9.49E-10 0.00E+00 347E-10 461E-12 1.01E-12 | 6.98E-10 | 0.00E+00 ; 4743 0.00 17.36 0.23 0.05 0.00 34.92 0.00
13 PCB-114 9.49E-10 0.00E+00 3.47E-10 461E-12 101E-12 1+ 6.98E-10 1 0.00E+00 47.43 0.00 17.36 0.23 0.05 0.00 34.92 0.00
14 PCB-118 9.49E-10 0.00E+00 3.47E-10 461E-12 101E-12 | 6.98E-10 | 0.00E+00 ; 4743 0.00 17.36 0.23 0.05 0.00 34.92 0.00
15 PCB-123 9.49E-10 0.00E+00 3.47E-10 461E-12 1.01E-12 | 6.98E-10 } 0.00E+00 | 47.43 0.00 17.36 0.23 0.05 0.00 34.92 0.00
16 PCB-156 9.49E-10 0 00E+00 3.47E-10 461E-12 | 2.31E-13 i 6.98E-10 : 0.00E+00 | 47.46 0.00 17.37 0.23 0.01 0.00 34.92 0.00
17  PCB-157 9.49E-10 0.00E+00 3.47E-10 461E-12 | 2.31E-13 | 6.98E-10 | 0.00E+00 ! 47.46 0.00 17.37 023 0.01 0.00 34.92 0.00
18 PCB-167 9 49E-10 0 00E+00 3.47E-10 461E-12 1 2.31E-13 § 6.98E-10 | 0.00E+00 | 47.46 0.00 17.37 0.23 0.01 0.00 34.92 0.00
19 PCB-189 9 49E-10 0 00E+00 3.48E-10 461E-12 | 519E-14 | 6.98E-10 | 0.00E+00 ! 47.47 0.00 17.38 0.23 0.00 0.00 34.92 0.00
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CLEA Software Version 1.06

Repori generated 3-Nov-10

Page 8 of 11
Environment | \ ., ) . .
AW Agency 3 ' | ks T N
3 » ¢ R s c o 5 3 3
3 o £ 2 < < _ i3 g g g g
3 2 % > 2 5 5 g 1L s 2 z z
58 58 5 S 1 E5 1% s el % (BBl E 883FiE2l %E
£3 T E s~ 1 T~ i 8% iz z Ei 5 125! @ 8 S3 i 82
2o 2o SF L SF I8 G 8o i 8 sl 3 imEl T igeeiozEy e
T g5 To i 29 i i) Be By iviY iEED 28 (L1881 8% ) 53
s8 €2 621 E8 1 3L 8E L 8% 1 81 8 18] 3, 13255 ep ! 2f
1  Benzene 10 029 | 18] 14 NR NR 1.16E-01 | B8.77E-06 | 6.64E-10 1.83 213 0.1 05 10 1 1
2 Ethylbenzene TDt 100 TDI 220 5 130 1.39E-011 7.04E-06 | 531E-10 i 265 3.15 0.1 0.5 10 1 1
3 Toluene D! 223 TDI 1400 10 520 1.15E-011 7.78E-06 | 588E-10 | 2.31 273 0.1 0.5 10 1 1
4  Xylene, o- DI 180 DI ! 60 1 140 9.20E-02} 7.01E-06 | 531E-10 | 2.63 3.12 0.1 c.5 10 1 1
5 Xylene, m- TDI 180 DI 60 " 140 1.12E-01!} 7.03E-06 | 531E-10 ! 2.69 3.2 0.1 0.5 10 1 1
6  Xylene, p- TDI 180 D! 60 1 140 1.07E-01 7.04E-06 | 531E-10 | 2.65 | 3.15 0.1 05 10 1 1
7  Phenol TDI 700 TDt 10 350 40 8.35E-06 1 7.90E-06 ' 6.36E-10 1.92 1.48 0.3 0.5 1 1 1
8 PCB-77 TDI 0.000002 NR 0 0.000049 0 7.11E-04 1 452E-06 « 3.63E-10 | 6.22 6.68 0.14 05 1 1 1
9 PCB-81 TDI 0.000002 NR 0 0.000049 0 711E-04 | 4.52E-06 | 363E-10 ! 6.22 6.68 0.14 05 1 1 1
10 PCB-126 TDI  0.000002 NR 0 0.000049 0 4.25E-04 1 4.32E-06 1 3.47E-10 1 6.75 7.2 0.14 0.5 1 1 1
11 PCB-169 7Dl 1 0.000002 NR 0 0.000049 0 2.54E-04 1 414E-06 | 333E-10 | 7.27 7.73 0.14 0.5 1 1 1
12 PCB-105 TDi & 0.000002 NR 0 0.000049 0 1.04E-03 1 4.326-06 | 3.47E-10 | 6.73 7.19 0.14 05 1 1 1
13 PCB-114 TDi  0.000002 NR 0 0.000049 0 1.04E-03 1 432E-06 1 3.47E-10 1 673 7.19 0.14 0.5 1 1 1
14 PCB-118 TDi | 0.000002 NP. 0 0.000049 0 1.04E-03 ! 4.32E-06 | 347E-10 ! 6.73 7.19 0.14 05 1 1 1
15 PCB-123 TDI 0.000002 NR 0 0.000049 0 1.04E-03 1 432E-06 | 347E-'0 . 673 719 0.14 05 1 1 1
16 PCB-156 TDI + 0.000002 NR 0 0.000049 0 6.20E-04 1 4.14E-06 : 3.33E-10 ! 7.26 7.7 0.14 0.5 1 1 1
17 PCB-157 TDI | 0.000002 NR 0 0.000049 0 6.20E-04 | 4.14E-06 | 333E-10 ! 7.26 7.1 0.14 0.5 1 1 1
18 PCB-167 ! TD! 1 0.000002 NR 0 0.000049 0 6.20E-04 i 4.14E-06 i 333E-10 | 7.26 7.7 0.14 0.5 1 1 1
19 PCB-189 m TOI ' 0.000002 NR ¢] 0.000049 0 3.70E-04{ 398E-06 : 3.21E-10 ! 7.78 8.24 0.14 05 1 1 1
20 1
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Oral Health Criteria Value
(hg kg BW day™)

Inhalation Health Critenia Value
(Mg kg™ Bwday ™)

Oral Mean Daily Intake
(ug day™)

Inhalation Mean Daily Intake
(Mg day™)

Air-water partition coefficient
(Kew) (cm® cm)

Coefficient of Diffusion in Air
(m*s™)

Coefficient of Diffusion in Water
(m?s”)

log K, (cm®g"")

log K,,, (dimensionless)

Dermal Absorption Fraction
(dimensionless)

Soil-to-dust transport factor (g
g’ DwW)

Sub-surface soil to indoor air
correction factor
(dimensionless)

Relative bioavailability via soil
ingestion (unitless)

Relative bioavailability via dust
inhalation (unitless)
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Site spectfic SGVs BTLEX & PCBs. xls

CLEA Software Version 1.06 Report generated 3-Nov-10 Page 10 of 11
Environment T : ' ) > : . ' o . : .
W Agency ! m m : Ep : E g ° Es @ : @ m
- | c3 8 £, 5 g 8 £x o s 8 P & m
8 ! ! = 25 ¢ 284 23z g3 8 2 z ; 2z ;
5 g e £5 8 £8E £g8u o £y 2 .02 £ Lo
= s £ 8EE 588 2828 888 f2ck 8528
3 @ 3 §°8 2 8§23z §2 87 §<Bz2 §6 87 S5 87
zo S @ ¢sgh g5 0B 2872 s ghb 25 %0 28.%0o
g2 3 5 25 2% 52 €5 E 25 8 25 E 25 =oE
3 E g 5 8.0 o 338 o 30 28 5380 o 3T 28 3T 28
®» S > = R = ? 8o E ne E3 b & E s E3 »ne E3
1 Benzene 7.84E-01 6.24E+03 1.78E+03 model model model 0.00E+00 0.00E+00 model
2 Ethylbenzene 5.18E+00 5.53E+02 1.80E+02 model mode! model 0.00E+00 0.00E+00 model
3 Toluene 2.37E+00 1.73E+03 5.90E+02 model model model 0.00E+00 0.00E+00 modet
4 Xylene, o- 4.95E+00 3.86E+02 1.73E+02 model model modetl 0.00E+00 0.00E+00 model
5 Xylene, m- 5.68E+00 4.95E+02 2.00E+02 maode! model model 0.00E+00 0.00E+00 model
6 Xylene, p- 5.18E+00 4.75E+02 2.00E+02 model model modet 0.00E+00 0.00E+00 model
7 Phenol 9.65E-01 1.15E+01 8.41E+04 model maode| model 0.00E+00 0.00E+00 mode!
8 PCB-77 1.93E+04 3.86E-04 6.63E-02 model model model 0.00E+00 0.00E+00 model
9 PCB-81 1.93E+04 3.86E-04 6.63E-02 model model model 0.00E+00 0.00E+00 model
10 PCB-126 6.52E+04 6.74E-05 2.18E-02 model model model 0.00E+00 0.00E+00 model
1" PCB-169 2.16E+05 1.18E-05 7.41E-03 model model model 0.00E+00 0.00E+00 model
12 PCB-105 6.23E+04 1.68E-04 2.27E-02 model mode! model 0.00E+00 0.00E+00 model
13 PCB-114 ! 6.23E+04 1.68E-04 2.27E-02 model model model 0.00E+00 0.00E+00 modet
14 PCB-118 | 6.23E+04 1.68E-04 2.27E-02 model model model 0.00E+00 0.00E+00 model
15 PCB-123 6.23E+04 1.68E-04 2.18E-02 model modet model 0.00E+00 0.00E+00 model
16 PCB-156 211E+05 2.94E-05 7.41E-03 model model model 0.00E+00 0.00E+00 model
17 PCB-157 211E+05 2.94E-05 7.41E-03 model model model 0.00E+00 0.00E+00 mode!
18 PCB-167 2.11E+05 2.94E-05 7.41E-03 model model model 0.00E+00 0.00E+00 model
19 PCB-189 6.99E+05 5.14E-06 2.49E-03 model model model 0.00E+00 0.00E+00 model
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Soil-to-water partition coefficient
(em*g")

Vapour pressure (Pa)

Water solubility (mg L)

Soil-to-plant concentration
factor for green vegetables (mg
g plant DW or FW basis over
mg g DW soil)

Soil-to-plant concentration
factor for root vegetables  (mg
g plant DW or FW basis over
mg g’ DW soil)

Soil-to-plant concentration
factor for tuber vegetables
(mg g'1 plant DW or FW basis
over mg g™ DW soil)

Soil-to-plant concentration
factor for herbaceous fruit (mg
g plant DW or FW basis over
mg g DW soil)

Soil-to-plant concentration
factor for shrub fruit

(mg g™’ plant DW or FW basis
overmg g~ DW soil)

Soil-to-plant concentration
factor for tree fruit

(mg g”' plant DW or FW basis
over mg g”' DW soil)
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APPENDIX L - EXPLORATORY HOLE LOCATION AND SAMPLING STRATEGY
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Exploratory Hole Locations and Soil Sampling Strategies

When investigating the site different strategies will need to be employed on different parts of
the site. There are three main approaches: Targeted, Non-targeted and a combination of both
(Reference B). Also to be considered is the sampling pattern and sample frequency, which

will be dictated by the potential risk, the site end use, and type of contamination encountered.

Targeted

Where there is sufficient information to indicate where contamination might be found (such
as fuel tanks in the processing area) then targeted exploratory hole locations and sampling can
be employed. The sampling pattern will depend on the number and size of likely potential
sources of contamination and the probable migration routes of any mobile contaminants.

Areas to target could be former or current locations of aboveground or underground storage
tanks, pipe lines, electricity substations and cables, areas of stressed or sparse vegetation,
areas sensitive to contamination (to prove uncontaminated) and any other known potentially
contaminating usage.

The frequency of sampling will depend on the aims of the investigation, the degree of
confidence required, the nature of the contamination (e.g. Mobile or immobile) and the
number of stages of investigation. Fewer samples would be required to identify the presence
of contamination compared with proving the absence of contamination.

Non-targeted

Where there is insufficient information and no signs of contamination at the surface then
non-targeted exploratory hole locations and sampling will need to be employed. The
objectives of non-targeted sampling should be to eliminate the presence of a given size of
hotspots to a given confidence level, determine average concentrations and to determine
spatial distribution of contaminants.

Areas requiring non-targeted sampling would be cleared industrial areas, such as the clay
body plant, large infilled areas, such as former lagoons, tips and stockpiles.

There are four main sampling patterns that can be employed when using non-targeted
methods:

1. Simple random
2. Stratified random
3. Square grid

4. Herringbone

Of the above methods herringbone is the most efficient, especially for elongate hotspots.
Potential sampling grid sizes range between 50m to 100m centres for exploratory
investigations increasing to 20m to 25m centres for main investigations. If a high level of
confidence is required then smaller grids of up to 10m centres may be required.
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Combined

A combined approach could use targeted sampling in an area of a suspected hotspot, with
non-targeted sampling on the remainder of the site. Another approach would be to use
non-targeted sampling across the site but using professional judgement when deciding the
sampling density e.g. sampling every 0.5m in made ground then every 1 to 2m in natural
strata.

Sampling Depth

The depth samples are taken can be based on professional judgement based on the materials
encountered or at regular depths or a combination of both. The sampling depths should be
appropriate to the final site levels, likely source of contamination (e.g. Is it near surface from
spillage or at depth from underground tanks). the likely receptor and the intended risk
assessment.

For human receptors several sample should be taken in the top 1m with samples extending to
at least Im below proposed finished levels. Typically sample depths of 0.1m to 0.2m, 0.3m to
0.5m and 0.8m to 1m should be taken unless material type dictates otherwise.

With groundwater being the receptor regular samples in made ground of 0.5m to Im intervals
should be taken, with further samples taken to reflect changes in material type. A sample of
natural strata should be taken close to the boundary with made ground, with a further sample
Im below this to determine the extent of contamination migration. Sampling of each change
in strata can then be employed until the water table is reached. A sample should be taken just
above the water table, as soluble contaminants tend to concentrate in the capillary zone.

The justification for each sampling location (or group of locations) should be given for both
the lateral and vertical distribution.

47 Abbeydale BEC Ltd

Report 418040EA
18/03/2011



Groundwater Sampling and Monitoring

Groundwater monitoring should establish the depth to groundwater and the groundwater flow
direction. It should establish if the groundwater is contaminated, and provide enough
information to accurately assess the risk to any aquifers, rivers and lakes.

One groundwater sample represents a relatively large volume of water due to the homogenous
nature of water bodies, as a result much fewer monitoring wells and samples are required
when compared to soil samples in order to characterise any ground water contamination.

The location of monitoring wells is critical in order to effectively and efficiently characterise
any groundwater contamination. Monitoring wells should be placed in the centre of known
hotspot areas to determine the amount, type and phase of contaminants. Wells can then be
placed at increasing distances from the source to delimit the extent of any groundwater
contamination migration. In order to gauge background levels a well should be placed
upstream of the source, with a well located at the downstream edge of the site to monitor the
levels of contamination exiting the site.

If possible wells should be located between the known source and the designated receptor
(e.g. River Churnet) to determine if contaminants are reaching the receptor, or to predict
when they are likely to reach the receptor.

If contaminants are identified then 2 - 3 sets of samples over a short period of time should be
undertaken followed by sampling at greater intervals of say 3 months. This number of
samples is required to determine migration patterns and seasonal variations.

48 Abbeydale BEC Ltd

Report 418040EA
18/03/2011



